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NKE AUSTRIA GmbH

Komnanusa NKE Austria GmbH, ¢ ueHTpanbHbIM odrcom
B I. lUTanep, ABCTpus, SiBNS€TCA NPOM3BOANTENEM
LWIMPOKOTO acCCOPTUMEHTa BbICOKOKAY€CTBEHHbIX
NOALLMMNHMKOB.

Komnanuns NKE npousBoautT ctaHaapTHble U1
cneunanbHble NOALWWUNHUKKM NS BCEX oTpacnew
NPOMBILLNEHHOCTU.

OcHoBHble chepbl AeSATENBHOCTU KOMMNaHNM OXBaTbIBaOT
npoeKkTUpoBaHne n pas3paboTky HOBOW MPOAYKUWW,
npon3BOACTBO KOMMNOHEHTOB U COOPKY usgenun,
obecneyeHne kayecTBa NPOAYKLMM, NOTUCTVKY, MPOAAXM
N MapkeTuHr. 3aBo4 KOMNaHun cepTudununpoBaH
no MexayHapoaHblM ctaHgaptam ISO 9001: 2008
(npoekTupoBaHue, paspaboTka, NPOM3BOACTBO U
peanusauua NOALUMIMHUKOB), @ Takxe Mo ctaHjapTam
ISO 14001:2004 1 OHSAS 18001.

B gononHeHune Kk cTaHAapTHOMY acCCOPTUMEHTY
komnanua NKE npegnaraet cnefyiowuin cepBuc:

- KOHCynbsTauuu no npUMeHeHnto
- pa3paboTky 1 NpoeTnpoBaHue
- TEXHWYECKME pacyeThbl

- TWUCTMPOBaHWe

- obyyeHue

Mpeaucnosue

Lllupokuli accopmumeHm cmaHOapMHbIX MOOWUMHUKO8
NKE

Oowmn katanor NKE

Ob6wuin kaTanor cogoepXuUT cTaHQapTHYO
HomeHknaTypy usgenun NKE, 1o ecTb AnanasoH
n3genun, Kotopble AOCTYNHbl ANS NOCTaBKU
HEenocpeacTBEHHO CO CKMaga WUnu B Te4eHUe KOPOTKOro
BPEMEHM BbIMNOSIHEHMS 3aKasa.

OononuutenoHo NKE npou3BoauT cneumnanbHble
NOALUMMHMKM MO TEXHUYECKUM YCIIOBUSIM NOTpeGUTENei.
Ona nonyvyeHns AONOMHUTENbHOW UHGOpPpMaLMN,
noXanywcTa, CBSXKMTEChb C NPeACcTaBUTENSMU KOMMNaHUK
B Bawem pervoHe.

O6wumin katanor NKE npeacrasneH aBymsi rmaBHbIMU
YacTaMu:
- B TexHuyeckomn 4actu U3NOXeHbl arieMeHTapHbIe
3HaHUS 1 BaxkHasi MHopMaLIMs 0 MeTofdax BelGopa
1 onpepeneHns pasMepoB MNOALUUMHUKOB, 06 nxX
KnaccudukaLuum, KOHCTPYKLMM U pa3MeLLeHnm,
06 obpalleHnn ¢ NoALIMMHUKaMU, UX yCTaHOBKe
W OEeMOHTaxe, 0O CMa3sblBaHWW NOALWWMNHUKOB,
BKIKO4asi AaHHble O JOMyCcKax NOALWUMHUKOB U T. 4.

- B vactu nsgenuii npeactasnexbl Tabnuubl ¢
OCHOBHbIMU NapameTpaMu U3AENNIA U NOSCHEHUSMA
B TEKCTOBON hopMe OTAEeNbHbIX TEXHUYECKMX
XapaKTepPVCTUK KaXKAOro TWMa NOALLMMHUKOB.

YT1O HOBOrO B NATOM U3AAHUN?

B HoBol peaakunu katanora o6HoBNeHa HOMeHKNaTypa usgenuin u
AONOSfIHEHbl TeXHUYeCKue AaHHble, HanpumMmep, Takne Kak pacyeT cpoka
Cny)KﬁbI NoAWuNHUKA, orpaHn4YeHnsa CKOPOCTHbIX XapakTepucTuk, a Takke

AO0NyCTUMbIE TENSIOBbLIE YACTOTbI BPALLEHNSA.

www.nke.at
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Cdepuyeckme pornnKoBbIe MNOALLIMMHUKA CO CTSKHBIMW BTYIIKamMu 608
OpHopsiaHble paananbHO-YNOPHbIE LapUKOBble NMOALUMMHUKM 292 T =
OpHopsiaHble pagmansHO-yNopHbIE LApUKOBbIE NMOALLIMIHUKA 306 NOpHbI€ LaprKoBble MOALINMHUKN
OpHopsiaHble pagnansbHO-yMOPHbIE LAPWKOBbIE NMOALIMIHUKM B YHUBEPCANbHOM UCMOMHEHWN 312

o YNOpHbIE LLIapUKOBbIE MOALLINMHUKA 628

PagnanbHO-ynopHble WapuKoBble NOALWMUMIHUKA C YNNOTHEHUSMM U 3aLMTHLIMK Wanbamm 316

OpvHapHble yNopHbIe LWapuKoBble NOALUMMHMKM 638
[ByxpsaHble paguanbHO-YNOpHbIE LWaPUKOBbIe NOALUMTHUKN 318 o

320 [1BOVIHbIE YNOPHbIE LLIAPUKOBBIE MOALLUMMHUKN 650
ﬁJByXpﬂ“Hb'e Paa1anbHO-yMopHLIE LIapMKOBLIE MOALLMMHAKA 330 OpvHapHble yNopHble LWapyKoBble NoALWMMHUKK CO chepuyeckumm cBoboaHbBIMU KOMbLaMu 656
apVIKOBLIE MOALLUMHAKIA C HETLIDEXTOYEUHBIM KOHTAKTOM [1BOVHbIE YNOPHBIE LLIAPUKOBbIE MNOALUMMHUKA CO CHEPUYECKUMU MOAKTAAHLIMW KOMbLIaMM 664

LLlapvkoBble NOALWMNMHUKN C YETBIPEXTOYEYHbLIM KOHTAKTOM 336

YnopHble LMNMHAPUYECKNE POSTMKOBbIE NOALLUUITHUKN 671
CamoycTaHaBNUBaKLLMECS LWapPUKOBbIE MOAWMMHUKA 341

YNOpHbIE LUNUHAPUYECKNE POSIMKOBBIE MOALLUMMHUKN 672
CamoycTtaHaBn1BaoLLNecs LWapuKOBbIe NOALLMMHUKM 342 YNOpHble LMNNHAPUYECKME PONMKOBLIE NOALINMHMKNA 678
CamoycTaHaBnuearoLmMecs LWapuKoBble NOALUUMHUKN 352

8 www.nke.at www.nke.at 9
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CopepxaHue

BEARINGS
CopepxaHue Crp.
YnopHble ccpepnyeckme poriMkoBble NOALWNMHUKN 685
YnopHble chepnyeckme ponvKoBble NOSLLUMHUKM 686
YnopHble cdhepryeckne porivkoBble NOALUMMHUKA 692
OnopHble ponuku 701
OnopHble ponukm 702
[ByXpsiAHblE OMOPHbLIE POMMKM 706
MoAawnnHUKOBLIE Y3Mbl U KOPNYCHbIE MNOALUNHUKA 711
MoAlwmnnHuMKoBblE Y3nbl 712
KopnycHble noawmnHmkm 728
CraumnoHapHble NOALWMMHUKOBbLIE Y3Mbl U3 YyryHa 736
®naHueBble OBarbHbIe MOALLIMMHUKOBbIE Y3Ibl U3 YyryHa 748
®naHueBble NPAMOYrosibHbIE NOALUMIMHUKOBbLIE Y3Nbl U3 YyryHa 758
®naHueBble Kpyrible NOALWMMNHUKOBbLIE Y3Mbl U3 YyryHa 766
HaTts>kHble NOALIMNHMKOBBIE Y3Mbl N3 YyryHa 772
LLiItamnoBaHHble CTauMOHapHbIe NOALUMIMHUKOBbLIE Y3nbl U3 cTanu 778
LtamnoBaHHble draHueBble OBanbHbIe MNOALIMMTHUKOBBIE Y3I1bl U3 CTanm 782
MprHaaneXxHOCTU NOALWMNHUKOB 787
3akpenuTenbHble U CTSXHbIE BTYIKN 788
3akpenuTenbHble BTYNKN 792
CTshxHble BTYKN 810
CTonopHble raku 820
CronopHble raiiku Tuna KM 824
CronopHble ranku Tvna HM 828
CronopHble ravikn Tuna HM co ctonopHbimu ckobamm Tuna MS 830
CronopHble Lwanbsl 834
Yka3sarenb usgenumn 836
Ykasatenb nsgenvi no nopsaky obosHadeHun 836
Ykasatenb nsgenvin B andasMTHOM nopsigke 845
10 www.nke.at
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Mpepucnosue

MogWNNHNKN KavyeHUsa ABNATCS BaXHeWLen
M HEOTbEMMEMOW YacTblo BCEX MaLIUH U
MEXaHU3MOB.

OHV nepenarT ycunusa, MOMEHTbI U ABWXEHUE
BpalleHnsd, BKMYasa LeHTpupoBaHne BarnoB U
WnuHaenen.

Mpu nepepave ycunuim n ABUXEHUS Bcerga
BO3HMKaeT TpeHne. OBycnoBNeHHOE TPEHUEM
conpotueneHne OBUXeHUK nponopunoHanbHO
yBENUYMBAET KPYTALIMIA MOMEHT M cnocobcTByeT
reHepaLuy SOMOMHUTENBHOIO N HEXenaTenbHOro
npuToka Tenna.

Jlloboe cokpalweHne TpeHUss ymeHblaer
3TN HexenaTtenbHble Bo3gencTeusa. pu
3TOM YMEHbLIAETCH KPYTSALWNUA MOMEHT U
3HepronoTpebneHne mMalluHbl, TakuMm ob6pasom,
no3BonsAs co3gaBaTb MalMHbl U MEXaHU3MbI
C KOMMNAaKTHOMW, NPOCTON U 3 PEeKTUBHON
KOHCTPYKLMEN.

OCHOBHbIe npuHUUNbI

Ona YMEeHbWeHNa TpeHna B MalWnHax u
MexaHu3Max CyuwecCTBYIT ABa pa3fyiniyHbIX TUNa
nogwnnNHNKOB. |_|pVIHLlI/II'IVIaJ'IbHOG pasnnyune
9TUX TunoB NoAWNMNHUKOB o6ycnoeneHo
Pa3HOBUOHOCTAMU TPEHUA B HUX:

* TPeHMe CKONbXeHWUA (NOAWMNNHUKN
CKOJbXEeHUs)
* TpeHue KayeHus (MOALIMMHUKMN KauyeHUA).

B nogwnnHmnkax CKOMbXEHUS, TPEHMUE
CKOMMbXEHUs1 BO3HMKAET, Koraa, B obem cryyae,
ABEe NMOBEPXHOCTU, pa3fefnieHHble TpeTben
cpenon (Hanpumep, BO3gyx n/wnun cmaska),
nepemeLLalTca apyr otHocutensHo apyra (Pwuc.
1.1).

OCHOBHbIE KOMMOHEHTbI
noAgWNHUKOB Ka4eHus

<
rm

7

Pwuc. 1.1.
MakcumanbHble ycunusa, nepegaBaeMble
NOALMNMNHUKAMWN CKOMbXEHNsA, onpeaensTcs
B OCHOBHOM AOMYCTMMbIM AaBNeHWeM B
KOHTaKTHOW obnactu mexagy conpukacaroLmmMmcs
NOBEPXHOCTSAMM.

XapakTepHoe ANS CKOMbXeHWs JonycTuMoe
faBreHVWe onpefenseTcs NPOYHOCTbIO
BblIOpaHHbIX MaTepnanos.

OTOT NCTOPUYECKM CITOXMBLUMIACA NPUHLUN
ncnonb3yeTcs BO BCeX TMMax MOALWMUNHUKOB
CKOMBbXEHUSA N B PasfnMyHbIX UX NPUNOXEHUAX
(Hanpumep, KapeTkv u T.4.)

OCHOBHOE NpeuMyllecTBO NOAWNNHUKOB
CKOINbXEHWS 3aKIo4aeTcs B UX OYEHb MPOCTON
M 3KOHOMWYHON KOHCTpyKumu. OHM 4acTo
UCMONb3YIOTCS B NPUNOXEHUAX 6e3 MOCTOSTHHOro
TeXHN4YeckKoro obcnyxusaHus un TpebytoT
MEHbLUEro NpoCTpaHCTBa AN YCTAaHOBKU B
MaLlUHEe U MexaHusme.

OCHOBHbIMW HegocTaTkaMy 3TUX NOALINMHUKOB
ABMSAOTCS OrpaHMYeHHas CnocobHOCTL B nepeaade
YCUNUIA, MEHbLUAs TOYHOCTb B LIEHTPUMPOBaHUN
BanoB U WNUHAEeNnen NNc OTHOCUTENbHO
0onbLUION HaYanbHbIN KPYTALLMIA MOMEHT.

www.nke.at
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OCHOBHbIE KOMMOHEHTbI
noAgWNHUKOB Ka4eHUus

MpuHuun pab6oTbl NOAWUNHUKOB KavyeHUs
HECKOMbKO MHOW, B HUX UCNOMb3yeTcs NPUHLMM
TpeHus kayenus (Puc. 1.2).

B nogwwunHuMkax kayeHuUsa npuknagbiBaemas
Harpyska nepepaeTtcs Yyepes Tena KadeHus,
KoTopble, Bpalascb BOKPYr CBOEN OCH,
npokaTbiBalTCA MeXAy OABYMS Konbuamu
nogwunnHuka, obbIYHO HanpaBnsemble
cneymanbHbIMU KOMbLEBLIMU YrNybneHnamu
- QOopoXKamu kavyeHuda. Tena kadyeHus,
pacnonoXxeHHble Mexay KorbLamu NOALUMIHMKA,
pasgensTca mexay cobor u yaepxmBarTcst Ha
[OpPOXKaxX KayeHWs C NMOMOLLbI cneunanbHoro
anemeHTa, Ha3biBaemoro cenapartopom. Kak 6birno
N3MNOXEHO Bbile A11S NOALUUMHMKOB CKOMbXEHMS,
4N NoALWUNHUKOB KadeHua Takxke Tpebyetcs
npucyTcTBMe CMa3o4yHOro matepuana gns
pasgeneHus conpukacarLnxca MeTanmyeckmx
NoBEPXHOCTEN.

Fo

fm

¢ €

7

Puc. 1.2.
MpucyTcTBMe cMas3knm Hapsoy C YMCTOBOW
06paboTKON MOBEPXHOCTEN, rapaHTUpyloLen
rmagkocTb conpukacawwmnxca paboymx
NOBEPXHOCTEW, YMEHbLUAET TPeHne nNpu nepegaye
YCUNUIA U NPUBOAUT K YMEHbLUEHUIO NOTEPb
MOLLHOCTM B MaLUUHE UM MEXaHU3Me.

NKE

BEARINGS

Ha npakTuke B nogLnnHUKax Ka4yeHna He BO3HUKaeT
HUKAKOro TpeHnA CKONbXXEeHUA. OcHoBHOE ABWKEHME
NPOoKaTbIBaOLWNXCA TeJl Ka4eHUA MOXET BKIlo4vaTb
HEKOTOpble 3IEeMEHTbl TPEHNUA CKONbXEeHud B
KOHTaKTHbIX 06rMacTax KOMMOHEHTOB.

BO3HMKHOBEHNE TPEHUS CKOMbXEHUS
B NOAWWNHUKE KayeHUss 3aBUCUT OT
KMHEMaTUYECKNX CBOMCTB CaMOro NoALUMMHUKa.
YpeamepHoe TpeHWe CKONMbXEHUS MOXeT
BbI3BaTb CEpbe3Hble MOBPEXOAEHNS KOMMOHEHTOB
noAwWwunHUKa 1 NpeXaeBpeEMEHHbIN BbIXo ero 13
cTposi.

TpeHne CKOMbXeHWs LUMPOKO pacnpoCTpaHeHo B
npvpoae, HO B MOALUMIHMKE OHO MOXET BbI3BaTb
npobnemsl, 0CO6EHHO B Cry4yae BbICOKMX YaCcTOT
BpalLleHNsi, YCKOPeHUA unm paboTel NOALIMMHNUKE
Npv CIULLKOM Ferkow MPUITOXXEHHOW Harpyske.
CyLecTBytOoT NoATBEPXKAAIOWME JOKA3aATENLCTBA
TOrO, YTO NOALUMMHWKM KaYeHns anst aeKkTMBHOrO
BbINOMHEHUS CBOUX PYHKLIMI TPEByIOT NPpUnoXeHns
onpeaeneHHon MUHUMAaIbHON Harpy3Kku.

MoAWNNHUKN KaYeHUS NO CPaBHEHUIO C
MOALUMMHMKaMM CKOMbXEHUS UMEIOT crneayoLme
npevmyLecTea:

* HU3KUN HavyanbHbIA KPYTALWMNA MOMEHT,
npegnonaratowmuin aHeprocbepexeHune;

* [OCTYNHOCTb LUIMPOKOro MHOroobpasusi TUMNoB u
pa3mepoB, B TOM YMCre CTaHAapTU3NPOBaHHbIX;

* MHOTMEe pPasHOBUAHOCTW CNOCOOHBI K
BOCNPUATUIO KOMOUMHUPOBAHHBIX paguanbHbIX U
0CEBbIX Harpy3oK;

¢ BbICOKad rpy3onogbemMHOCTb Npu orpaHM4eHHOM
YCTaHOBOYHOM MNPOCTpPaHCTBE,

* KOHCTPYKLUUWN C YNAOTHEHUAMU MU
HeobcnyxnBaeMble B TeYeHMe BCEro cpoka
CNyx0bl;

¢ HU3Koe n0Tpe6neHV|e CMa304HbIX MaTepmnanos,

* LeHTpupoBaHWMe BasnoB C BbICOKOW TOYHOCTBIO;

12
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* MOALWMUNHUKNA KayeHUst sBMsTCa HauGonee
MOAXOASALLMMM U3OENUAMU AN BLICOKMX paboumx
TemMneparyp;

* LOCTYNHOCTb CNneuymanbHBLX
KOHCTPYKUWUIA NOAWUNHUKOB KayeHus Ons
ocoboTpeboBaTenbHbIX NMPUMOXEHUN, TakUX
KaK NOALUMMHUKN M3 HepKaBelowen cTanu, co
crnevuuanbHOM CMaskon U T.4.

KomMnoHeHTbl noglvnHuKa Ka4eHus

O6bI4HO nNogwunnHUkM kavyeHus (Puc. 1.3),
cocToAT u3 AByx koney (1 u 4) unu, B cnyyae
YMOPHbIX NOAWNNHUKOB, Wanb, Ten KayeHua
(2), B OCHOBHOM OTAENEHHbIX ApYyr OT Apyra u
yaepxvBaemblx cenapatopom (3).

Puc. 1.3.

B HEKOTOpbIX Ccniy4Yadax Tena KadeHuda MoryT
npokKaTbiBaTbCA HenocpeaCTBEHHO No paGquM
NOBEPXHOCTAM COMPSPKEHHbIX YacTen y3na, Taknx
KakK Basbl U1 yCTaHOBOYHbIE KOpnyca.

HekoTopble TuUNbl NOAWMMHUKOB AOCTYMHbI C
BCTPOEHHbLIMU YNIOTHEHUSMU UMK 3aLLUTHBIMA
wanbamu.

OCHOBHbI€ KOMMOHEHTbI
noaWwWNMNHUKOB KavyeHus

Konbua noglumnHuka

Konbua nopgwwunHuka vnu wanbel (Puc. 1.4)
BOCMPUHMMAIOT Harpysku, KOTopble nepegatTcs
Ha HUX Yyepes3 NocafoYHble MecTa NoALMNHUKA
Ha Barny u B Koprnyce.

Kak npaBuno, KonbLa NoAaLNnHUKOB NN YNOpHbIe
Wwanbbl MMelT NPOTOYEHHbIE U WU OBAHHbIE
AOPOXKN Ka4eHusA, No KOTOPbIM NPOKaTbIBAKOTCA
Tena Ka4dyeHuda.

B uensax obecneyeHns BbICOKOW TOYHOCTMU
MONOXEHNSI N OBWKEHMUS TEN KavyeHusl, HapyXXHoe
MU BHYTPEHHee Kornbla MoAlWwunnHuka OOMKHbI
MMeTb OAMHAKOBYK 4YUCTOTY 06paboTkm
NMOBEPXHOCTH.

MoAWNNHUKN KavyeHnUs B 3aBMCUMOCTM OT Tuna
MOTyT BOCMPUHMMATL paguanbHble Uin OCceBble
Harpysku, a MHOrMe TUMbl U KOMOWHUPOBAHHbIE
Harpysku.

Ha pucyHke 1.4 nokasaHbl HEKOTOPbIE NMPUMEPBbI
PasnuMYHbIX KOHCTPYKLMI KOneL, NOALLIMMHMKOB.

www.nke.at
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OCHOBHbIE KOMMOHEHTbI
noAgWNHUKOB Ka4eHUus

1.4a) HapyxHoe KOnbLO OAHOPSAAHOrO
pagvanbHOroO WapuWuKOBOTO
noALMMnHuKa

1.4b) HapyxHoe konbuUO OAHOPSAAHOrO
UMNUHAPUYECKOTO PONMMKOBOTO
noaLmnnHuKa

1.4c) MNMnockoe ynopHoe KOMbLO YNOPHOTO
Uronb4aToro PONMKOBOTO NMOALUMMHUKA

1.4d) BHyTpeHHee KonbLO OQHOPAAHOrO
KOHWYECKOro POfMKOBOrO MOALUMIHMKA

Tunbl Ten KayeHuUs

Tena kavyeHusa nogwunHUKa npeactaBnAarwT
cobon NpPoOCTble reomeTpn4yeckme Tena, To ectb
wapbl, PONMMKN UNN UTNbl, KOTOPble nepegarT
NPUNOXEHHble Harpy3kn Konbuam noaLlnnHuka.

MpuHuMNuanbHoOe pasnuyue Mexay Tunamu
NOALUMMHMKOB KavyeHus obycnoBrneHo B NepByto
ovepeab POPMON X Ten Ka4yeHUs, U NOALUNMHNKM
B OCHOBHOM KNaccuuLMPYIOTCS UCKIOYUTENBHO
no cdopme Ten KavyeHusa (Hanpumep, LUApWKOBbIA
MOALLUMHUK, POMMKOBBIN MOALLMIMHMWK, UronbYaThbI
PONUVKOBBIN NOALUNMHWK U T.4.).

Pasnuune mexay LWapvKoBbEIMWU U POSFTMKOBbLIMM
NOAWMNHMKAMWN TakXe NPUCYTCTBYET W
yuntbiBaeTcs B hopmMyrie pacyeta noAlUnHuKa
Ka4YyeHuna npun ero npoektTupoBaHunuum unnu
BblObope. 3To HeobxoaAnMMO M3-3a pasnuuuii B
NOBEPXHOCTHOW rEOMETPUMN KOHTaKTa Tes KayeHust
C JOPOXKAMU KaYeHNs B 3TUX NOALLMMHMKAX.

a) Wap, nexawmit Ha NIIOCKOV MOBEPXHOCTH,
BCTYNaeT B KOHTAKT C 9TON NOBEPXHOCTLIO B
€ONHCTBEHHON TOYKe. DTy TOYKY HasblBaloT
«TO4YKOWM KoHTakTa» (Puc. 1.5).

Ha npakTuke B lWwape noa Bo3fencTBuEM
Harpysku 6yageTt npoucxoauTb ynpyras
aedopmauusa. Popma npoduns AOPOXKKU
KayeHMs WapMKOBOro NOAWUNHUKA
N3MeHSsIeT 3Ty TOYeYHy POpMY KacaHus
B obrnacTu KoHTakTa, U OHa CTaHOBMWTCS
annunconaansHoN.

NKE

BEARINGS

1

Puc. 1.5.

Bnaropaps aton, 0ObIYHO OYeHb HebonbLowm
obnacTtu KoHTakTa, LapuKoBble MOALINMHUKN
MMEKT MEHbLlee CONPOTUBIIEHNE TPEHMUS
BpalWeHWo NOAWNNHUKA N NMO3ITOMY OHMU
ABNAKTCA Hanbonee noaxoAdwWMMU Ans
BbICOKOCKOPOCTHbIX MPUMOXEHWUN.

3Tn Hebonblmne obnacTn KOHTaKTa NPMBOAAT K
NOBbILLIEHHOMY AABMEHUI0 B 3TUX 06nacTsax npu
[AaHHbIX Harpy3kax, N0 CPaBHEHMIO C PONMKOBbLIMU
noaWMWNHUKAMM UOAEHTUYHOrO pasmepa (To
€CTb K YMEHbLUEHUIO CNOCOBHOCTN BOCMPUSTUS
Harpysku, Ha3blBaeMoW rpy3onoqbLEMHOCTbIO).

b) Ponuk, nexawuin Ha Nnnockom NOBEPXHOCTH,
BCTyNaeT B KOHTaKT C HEN No nuHuu. 3TOT
KOHTaKT Ha3blBalOT «NMHENHBIM KOHTaKTOM»
(Pwc. 1.6).

Mpu npunoxeHun Harpysku, obnactb
NNHENHOro KOHTaKTa U3MEHSIETCH, U OHa
npeBpalwaeTcss B NpsIMOYrofbHUK ANS
LMAMHAPUYECKNX NOBEPXHOCTEN M B
Tpaneumio ANs KOHUYECKNX NMOBEPXHOCTEN
Ten KayeHus.

14
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Puc 1.6.

Mpw 3apgaHHON Harpyske obnacTu NMUHENHOro
KOHTaKTa umetoT Gonblylo nnowanb, Yem
TOYEYHbIA KOHTaKT. Taknm obpa3om, pornuKoBbIE
NOALLUMHMKA MOTYT BblAepxusaTb Gornee BbICOKME
Harpysku, Yem LUApPVKOBbIE MOALIUMHUKA, XOTS B
PONUKOBLIX NOALWIMMHMKAX NpU 3TOM Bo3pacTtaeT
TpeHMe.

[nuHa aTor obracTn KOHTaKkTa AenaeT PosinKoBble
nogwnnHukn 6onee YyBCTBUTENbHbIMU K
HECOOCHOCTMN MeXay POonukamm n OopOoXKaMu
KayeHunsi. 3Ta HECOOCHOCTb Bbi3biBaeT
HeXenaTtenbHOe MOBbIWEHWE HaAMNpsAXeHus
Ha KOHUax ponuka. TakMe MUKM HanpsikeHus
MOTyT BbI3BaTb MECTHYIO Meperpysky B cTanm
nogwunHuka. Ytobbl ycTpaHUTb 3TM o4yarm
KOHLIEHTpaLUMN HanpsXXeHusl, KOTopble Ha3blBalOT
«KPOMOYHOW Harpy3komny», 0ObI4HO BUAOU3MEHSIOT
nNpodunb PONIMKOB N AOPOXKEK KAYEHWSI.

Kak 6b1nM0 onvMcaHo Bbille, CyLLEeCTBYIOT pasnnyns
B pacyeTHbiXx bopMynax ANs WapUKOBbIX
M PONMWKOBBIX NOALWMNHUKOB, HanpumMmep,
npu pac4yeTe HOMWHaANbLHOro cpoka cnyxb6bl
noALMMNHMKa No CTaHAapTU3NPOBaAHHOMY METoaY
MUcnonb3yeTcs NOMNPaBOYHbIN KOS DULMEHT
OONMrOBEYHOCTU, YYUTHLIBAKOLWNIA PaA3NTUYHYIO
reoMeTpuio KOHTAKTHOW NOBEPXHOCTU B
NOALUMMHUKAX.

OCHOBHbI€ KOMMOHEHTbI
noaWwWNMNHUKOB KavyeHus

B cTaHpapTM3npoBaHHbIX pacyeTHbIX hopMynax
AN WapuKOBbIX K PONMKOBbLIX MOALIMMHUKOB
ncnonb3yloTca crnegyowime KoOaPPUUNEHTbI
[ONrOBEYHOCTU «pP»:

LIApVKOBbIE NOALMUMHUKKN: p = 3
ponukoBble nogwmnHukn: p = 10/3 (3.333333)

PopMbl ponumkos

Ponuku, ncnonb3yemble B NOALUMMHUKAX KaYeHUs,
MOTyT nmeTb pasnuyHyt dopmy. OCHOBHbIE
¢OpMbI PONMKOB NOKasaHbl Ha Puc. 1.7:

(I

a b

Pwnc. 1.7.

1.7a) UunuHapunyeckun ponuk

MmaBHbIM 06pa3om, N3roTaBnMBaeTCs Co
crneunansHon chopmown npocuns Bo
n3bexaHue Ype3MepHbIX HanpsXKeHU Ha
Kpasix ponuka.

1.7b) UronbyaTtbin ponuk

Wronb4yaTtble ponvkv, B OCHOBHOM, SIBMSKOTCA
LUMMUHAPUYECKMMU pOnUKamu cOonbLLnM
COOTHOLLEHMEM OJIMHbI K AUameTpy.

www.nke.at
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OCHOBHbIE KOMMOHEHTbI
noAgWNHUKOB Ka4eHUus

1.7¢) KoHM4ecknm ponuk

MpepncTaBnseT cobon Teno kadeHus
KOHUYecKomn popmMbl C pasHbIMy AnameTpamm
OCHOBaHUS U BEPLUMHbI poruvka

1.7d) Boukoobpa3HbI ponuk
BouykoobpasHbie ponunku N3roTaBNMBarOTCA
C CUMMETPUYHbBIM Unn

acMMMETPUYHBLIM Npodunem
NOBEPXHOCTU (MPUMEHSIeTCS B
caMoyCTaHaBNMBaLLMXC cheprnyecknx
POMMKOBBIX NMOALLINMHUKAX).

Cenapatop

CenapaTtop B NOALWMNHUKE KAYE€HUS BbIMONHAET
HECKOIbKO PYHKLMIA:

. OTAENSIET Tena KayeHust Apyr oT Apyra;

. HanpaensieT Tena kayeHusi No 4opoxKkam
KayeHus;

. yoepXxuBaeT TeNna KayeHus mexagy
KonbLamu.

Ona ocobbiXx yCnoBuMN akcnnyatauyum u
I'IpVIJ'IO)KeHI/IVI, noOAWNNHUKN KavYeHUa Moryt
Mn3rotaBnmMBaTbCA B BapuaHTax UCNOJNTHEHUA bes
cenapaTopa. 3T1 NOALMMNHUKX YacTo HasblBaloT
NOALWUMNHUKAMU C NONHbIM KOMMNJIEKTOM Ten
KayeHus.

NKE
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Vicnonb3oBaHue B noglwMnHMKE MakcuMarbHO
BO3MOXHOIo Konn4yecTtBa TeNn KadeHuna no3BosideTt
3HAYNTENBbHO YBENNYNUTb ero rpy3onoabeMHOCTb.

OpHako Takasi KOHCTPYKLMS YBENUYNBAET TPeHue
B MOALLMMHMKE U CHMXKAET AOMNYCTUMYIO YacToTy
BpaLLeHust.

OTO MOXHO yBUAETb Ha pucyHke 1.8, rae kaxgoe
TENOo Ka4yeHusi conpukacaeTcs ¢ ApYrMm BO BPEMS
BpaLLEHUs, N STOT KOHTAKT YBENnunBaeT TpeHue
B nogwunHuke. Tak Kak TpeHne Bo3pacTaeT
NponopuUMOHanbHO CKOPOCTW BPaLLEHWS, TO Takon
NOALLMIMHUK MOXET 3(P(PEeKTMBHO NCMOMNb30BaTbCA
TONbKO ANsi CPaBHUTENbHO HU3KMX paboumx
YacToT BpaLleHus.

[na otoeneHvs Ten KavyeHwus Opyr oT gpyra B
noAaLlwnnHUKax NCcnonb3yrT Takom KOMMOHEHT, KaK
cenapatop. OgHako npu ncnonb3oBaHue
cenapartopa BO3HWMKAET, XOTS1 U MUHUMATbHOE,
TPEHWE CKOMBXEHUS MEXAY COOTBETCTBYHOLLMMM
NOBEPXHOCTAMMWU TeNn KayeHuUsa u
conpukacarwwmmMmmcda ¢ HUMMU NOBEPXHOCTAMMU
KapmaHoB cenapartopa (Puc. 1.9).

Punc. 1.9
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CenapaTopbl NOAWWNMHUKOB KavYeHunAd
M3roTaBnmMBarOTCA U3 crnegyrLlmnx MmaTtepuanos:

* lLUTaMnoBaHHaA nMcToBasa ctalb,
* LUTaMnoBaHHaA nnctoBad Medb Unu 6p0H3a,

* MexaHunyeckn obpaboTaHHasa natyHb Mnu
OpoH3a,

e nonumMmepsbl (HanpuMmep, Nnonuamug unu
HEWIOH),

* fierkue metannuyeckme cnnasbl,
- cTans,

* CUHTETUYECKME MaTepuarsi,

* crievyeHHble MeTannsl,

- cneumanbHble MaTepuansi.

JononHUuTenbHbLIE YacCTU M
NPUHAANEeXHOCTU

HekoTopble Tnbl NOALUMMHUKOB M3roTaBNMBAOTCSA
B MCMOJIHEHUAX C 3alUUTHBIMU Wanbamu nnu
YNAOTHEHNAMM.

CywecTtByeT 6onbwoe pa3Hoobpasune
KOHCTPYKLMIA 1 MaTepuanos, UCMOMNb3yeMbIX A5
YNNOTHEHUI W 3alUTHBIX Wanb, BCTpamBaeMbix
B NOAWWUNHUKNA KavyeHusa. JoOnONHUTENbHO
M3roTaBnmnBaloTCs YNNOTHEHNS AN NOALMMHUKOB
KayeHUs M3 MmaTtepuanoB, CNOCOBHbIX
BblAEPXXMBaTb BbICOKME TemnepaTypsbl.

HekoTopble TUMbl MNOALWWUNHUKOB, FaBHbLIM
06pasom paguanbHble LapUKoBbIe NMOALUUMHUKM,
U3roTaBnMBalOTCs C KOMbLEBLIMU KaHaBKaMu
Ha HapyXHbIX KonbLax Ans CTOMOPHbIX Konew.
OTa onuus no3BonsieT nerko 3auKkcupoBaTb
ycTaHaBnMBaeMblii NOALWUNHUK B OCEBOM
HanpaBneHMn ¢ NMOMOLLbIO CTOMOPHOrO KorbLa.
3TV NOAWMUNHUKMA MOTYT BbITh YCTaHOBMEHbI Kak
CO CTOMOPHbLIM KOMbLOM, Tak u 6e3 Hero (Puc.
1.10).

OCHOBHbI€ KOMMOHEHTbI
noaWwWNMNHUKOB KavyeHus

Puc. 1.10

[pyrne Tunbl NOALIMMHUKOB TaKXke MOryT UMeTb
oTaenbHble nogobpaHHble YacTu, Hanpumep,
LUUAMHAPUYECKUA POMMKOBBLIA NMOAWUNHUK
MOXET UMeTb OTAENbHbIA YNOPHbIA GOpT Mnu
oTaenbHble 6okoBble nnacTuHel (Puc. 1.11).

MHorve n3 aTux 4yacten usrotaBnmMBalTCAa Mo
WHOMBMAOYANbHOMY 3aKaay.

Puc. 1.11
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OCHOBHbIE KOMMOHEHTbI
noAgWNHUKOB Ka4eHUus

NMpuHapnexXHocTn 06bIYHO ABMNAKTCA
HEOTbEMITEMbIMU YacTAMU COOPOYHBIX Y3MOB C
nogLWUNHUKamMn kaveHus. K HIM MOXHO OTHecCTw,
Hanpumep, 3aKpenuTenbHble BTYIKW, CTSXHbIE
BTYIKMW, cTONOpHble rankn (Puc. 1.12), a Takxke
3anuparoLme yCTponcTBa, Tena KadeHus u T.4.

7

Puc. 1.12

HekoTopble M3 3TUX NpUHagnNexHocTewn
NCMNOMb3YTCA B CaMblX Pas3nuUYHbIX Lensx, He
TONbKO BMecTe C nogwunHukamn. OTaenbHble
wapbl, HaNpMMep, 4acTo UCMOMb3YyTCHA B
BEHTUNAX UMW Jaxe B KavyecTBe KanmbpoBOYHOW
Mepbl.

CTonopHble ranky Takxe 4acTo UCMONb3YTCS
ans doukcauum opyrmx KOMNOHEHTOB MalUuH U
MEXaHWU3MOB, TakMx Kak MydTbl, LIECTEPHU UMK
JOVCKM CLienneHnsl CMIoBoi nepeaayn.

NKE

BEARINGS
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Knaccudpumkaumsa nogWMNHUKOB
KavyeHus

B HacToslee BpemMsa UHXEHEePbI-KOHCTPYKTOPbI
MMEeKT BO3MOXHOCTb WIMPOKOro Bbibopa
Hanbonee nogxoaswero nogwWunHuka Ans
peLueHns cBoux 3agday n3 6onbLIoro KonnyecTsa
pasnuyHbIX TUMOB, Pa3MepoB N KOHCTPYKLUN
noawwunHukos. MNpu BeiIGope HeOBXoaAMMO UMETb
HeKoTOpble HayanbHble 3HAHWUSI O Pa3NUYHbIX
TUNax NOJWUMHUKOB U UX CNeundUYHbIX
0COBEHHOCTSX.

Mpun BoiGOpe NOJQWUNHUKOB KayeHUs
NPpMHMMAalTCA BO BHMMaHue cnepywwue
OCHOBHbIE KpUTEPUU:

a) Kputepuu, 6asvpyrowimecs Ha HanpaBrneHum
[eVicTBUSA Harpy3ku (popMe Ten KayeHusl)

- PaguanbHble wiapuKoBblie NoALWNNHUKAN

- Pa,quaano-ynoprle wapuKoBble
noagwNnHUKN

- Lll/lﬂl/lHApl/l‘-leCKVIe ponunkKkoBble
noawvnnHUKn

- KoHnyeckune ponnkoBbie noAWNNHUKN
- Uronbuatbie ponnkoBbie NOALWNUMNHUKAU

b) Kpnutepuu, 6asupyrwwmnecs Ha
rPy3onoAbEeMHOCTM M OTNUYalLWnUXCs
XapakTepucTmkax

- PapuanbHbie WwiapuKoBbie NOALWNNHUKAN

- Pap,uaano-ynoprle wapuKoBble
noawnNnHUKN

- YHoprle uunmHpapu4yeckme posimkoBblie
noawvnnHUKu

- PagunanbHble KOHMYeCKNEe PONIMKOBbLIe
noagwnHUKN

- YnopHble chepuyeckne poniMKoBble
NOALWMNMNHUKN

c) Kputepum, Gasupytolmecs Ha OCTYNHOCTU U

Tunbl NOALWMNHUKOB
Ka4vyeHuns

NPUroAHOCTU CTaHAAPTHbLIX NOALIMMHMKOB ANs
UCMONb30BaHUS UX B KAYECTBE MOALUMMHUKOB ANst
0Co0ObIX TPeOOoBaHUIN NPUNOXKEHWUSI.

Komnanusa NKE paspabatbiBaeT 1 nponssoauT
crneuunanbHble MNOALMMHMKA U COMYTCTBYHOLLME UM
nsgenus ans ocobbix TpeboBaHui noTpedbutenen
CO cneumdPuUYHbIMKU XapakTepucTukamu
no HapgexHocTu, pabortocnocobHocTu un
TEXHUYECKOMY OBCIYXMBaHWIO.

- MopwwunHuku ana mydT cuenneHus

- MoAWWMWNHWKKM ANA TATOBBLIX
aneKkTpoaBuUraTtenemn Xene3HoAOpPOXKHOro
noABWXHOro coctaBa

- HanpaBnsiowme 1 onopHbie PONuKu

- MoawwunHuKM U3 HepxxaBeloLWwen cTanm

- LLlap1koBble U ponMKOBbIE NOALWMUMHUKN ANA
BbICOKOTEMNEPaTYPHbIX NPUITOXEHUN

- BbiIcCOKOTOYHbIE NOAWMUNHUKK ANA
WNUHAenen cCTaHKoB

- MoawunHUKM oNopHbLIX BarkoB NMPOKaTHbIX
cTaHoB

- MpodunbHbLIE ponukn

- MopaWwunnHMKM ANA BUGPALIMOHHbIX CUT

- OneKkTpUYeCcKn M30NMpPoBaHHbIE MNOALUMHUKN

d) Kputepuu, 6asupyrowimecss Ha cneunguyHbIX
YCITOBUAX MPUMEHEHUSA N HEOBXOAUMOCTH
MCnonb3oBaHUsA cGOPOYHOro MOALUMMHMKOBOIO
yana.

d1) PasbemHble NOALUMMHUKA

3Ta pa3HOBMAHOCTb MOALLUMIMHUKOB C OOHUM UMK
Gonee otaensiemMbiM KOMMNOHEHTOM MO3BOMNSET
nerko ycTaHoOBWUTb MMM OEeMOHTUPOBATbL
NOALMMHUK B npouecce c6opkn unu pasGopku
NoALWMMNHUKOBOrO y3na, Hanpumep, KOHUYeckue,
LUNUHOPUYECKNE U UroNbYaThble POJIMKOBbIE
MOALLMMHWKK, YNOPHbIE LUIAPVKOBLIE MOALLIMMHUKM
U Opyrue pasbeMHble NOALUMMHUKA.

d2) HepasbeMHble NOALINMHKKN
OTy pa3HOBUAHOCTb NOAWMUNHUKOB

www.nke.at
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Tunbl NoAWMNHUKOB N KE

Ka4eHus BEARINGS

npeacraBnaeT OOMbLUMHCTBO TUMOB MOALUUMHUKOB KayeHus, KOTOpble
yCTaHaBiMBakTCA UM OEMOHTUPYIOTCA U3 Yy3/1a KaK KOMMNJIEKTHOe
nsagenuve, Hanpumep, paguanbHble NOALUNHUKU, paananbHO-YMNOPHblie
noAWUNHUKK N C(bepmqecme ponunKoBble NOALLINMHUKA.

0630p Hanbonee nonynsAaApHbLIX TMNOB NOALUMMHUKOB U UX XapaKTepPUCTUK

PaguanbHbIf WWAPUKOBbLIA NOALIMMHUK

OpHopsiaHble paguanbHble WapuKoBble noawunHuku (Puc. 2.1)
SABMSATCA Hanbornee LWMPOKO UCMONb3yeMbIMU U3OENUSMM.

B aTux mogwwunHukax npu BpalleHMU Lapbl NpoKaTbiBATCA MO
rmyboknM OOpOXKaAM KavyeHust co chepuyeckum npodunem Ha
HapPY>XHOM M BHYTPEHHEM KOIbLaxX NoALlmMnHuKa. Takasi KOHCTPyKUuS
no3sonsaeT NOALWMNHUKY BOCMPUHMMATb paguarnbHble Harpysku, a
Takke OCeBble Harpy3ku B 060Mx HanpaBneHnsx.

PaguanbHble WaprkoBblie NOAWUMAHUKM Hanbonee noaxoasTt Ans
BbICOKOCKOPOCTHbIX MPUITOXEHUI Grnarogaps HU3KOMY YPOBHIO
TPEHUs B NOALWMUMNHUKE. DTa KaTeropusi nogWMNnHUKOB SBNsieTcs
CaMOI BbICOKOCKOPOCTHOW Cpeaun BCEX TUMOB MOALIMMHUKOB KavyeHus:.
PagnanbHble WapuKoBble NMOALWMNHUKA BbINYCKAOTCS B LUMPOKOM
accopTUMEHTE U MOTYT ObiTb OCHALleHbl Pa3NUYHbLIMU TUNAMMU
3alUNTHBLIX Wanb un ynnotHuTenei. Takasa KOHCTPYKUUS no3BonseT
BbiMyckaTb MOAWMWMHUKA, HANOSIHEHHbIE B 3aBOACKUX YCIOBUSAX
CMa304HbIM MaTepuarnioMm Ha BECb CPOK UX CryXObl, YTO CYLLECTBEHHO
npoaneBaeT MHTEpPBanbl Mexay TEXHUYECKUM oBcnyxusaHuem u
noBbILWAET 3PPEKTUBHOCTb MCMONb30BAHUS MNOALLIMMHMKA.

OTa KaTeropus OQHOPSAAHbIX pagnanbHbIX LLAPWMKOBLIX MOALLUMTHUKOB
BKItOYaeT B cebs:

MuHuaTIiOpHbIe NOALWMUMHUKA C AMAMETPOM BHYTPEHHErO OTBEPCTUS
0o 3.175 mm.

MoAawnnHMKKN cBepxmanbiX pa3mMepoB C ANaMeTPOM BHYTPEHHEro
otBepcTua ot 3.175 mm o 9.525 mm.

KpynHorabapuTHble noaWUNHUKKM C 60MbLIMM KONMMYECTBOM LIAPOB,
NO3BONSALLMM BOCMPUHMMATL OYEHb BbICOKME pafuarnbHble Harpysku
N OrpaHnYeHHbIe OCEeBblE Harpy3kv B OQHOM HanpasneHuu.

OononHuTenbHasa MHopmaunusa ob 3TOM Tune NOAWUNHUKOB
npeacTaeneHa Ha cTp. 227.

20 www.nke.at

N KE Tunbl NoAWMNHUKOB

BEARINGS KavyeHus

Paguan bHO-YNMOPHbLbIE LWapuKoBbie NOALNNMHUKN

OpHopsigHble pagnanbHO-yNOpHbIe WapuKoBble noawunHuku (Puc.
2.2) BOCMpPMHMMAIOT OCEBble Harpy3ku TOMbKO B OQHOM HanpasreHuu
nog onpegeneHHbIM YrNOM KOHTakTa K UX OCWU BpalleHus. STOT Tun
NOALUMNHUKOB ABMSIETCA HEPA3bEMHBLIM, MO3TOMY OHW YCTaHaBIUBAKTCSA
B MallMHaxX U MexaHu3max, Kak npasuro, B napax unvM B KOMOUHaumm c
OpyryMuy Tnamm noALWMNHMKOB.

OTN NOJLWNNHUKA UCMONb3YTCH B MPUIIOXKEHUAX C BbICOKUMU N OYEHb
BbICOKMMMW YacTOTaMy BpaLLEHUs U rmaBHbIM 0Opa3oM yCTaHaBMUBAKOTCS B
LUNMHAENSIX CTaHKOB AN MexaHU4eckon o6paboTku.

OononHutenbHas MHpopmMayuusa no 3TOMy TUNy NOALWWUMNHUKOB
npeacrasneHa Ha cTp. 292.

OpHopsAaHble paguanbHO-YyNOPHbIE WapUKOBbIe NOAWWMHUKA ONs
YHMBEpPCanbHOro UCMNONb30BaHUSA creumanbHO U3roTaBnMBaTCa Ans
npunoxeHui, roe Tpebyetcs ycTaHoBKa OBYX OTAENbHbIX NOALUUMHUKOB,
ycTaHaBnmMBaeMblXx GOKOBbIMWU CTOpPOHaMK APYr K ApPYry B pasnu4HOM
nopsiaKke, Hanpumep, Mo cxeme «cnuHa k cnuHe» (Puc. 2.3).

Konbua 3Tux nogwmMnHMKOB crneumansHo noabuvpatTcs Tak, 4Tobbl Obina
BO3MOXHOCTb ANS1 YCTAHOBKWN OMNpeaesieHHbIX 3a30p0B B MOALLMMHMKAX
unm HeobxogmMmoro npeaBapuTenbHOro Hatdara. OTgenbHble NOAWMNHUKA
MOryT ObITb YCTaHOBMEHbI B y3nax No CXeMaM «CMuHa K CMIUHEY», «ITMLOM A R
K NALY» UMK «TaHOEM» U NPU 3TOM OHU AEMOHCTPUPYIOT NPEBOCXOAHOE 7/ ‘
BOCMpPUSATUE paamnarbHbIX Y OCEBbIX Harpy3ok. <

NHdopmauma no aTomy cnocoby yCTaHOBKM MOALUMMHWKOB NpeacTaBneHa
Ha cTp. 312.

[ByxpsgHble pagManbHO-yNoOpHble WapuKoBble noawunHukmn (Puc. J L
2.4) cxogHbl NO CBOEN BHYTPEHHEW KOHCTPYKUUW C ABYMS OOHOPSAAHbLIMU —_
paAavanbHO-YNOPHBIMW NOALWIWMHUKAMU, YCTAHOBNEHHBIMU MO CXeMe Puc. 2.3
«CMWHA K CMMHEe».

[ByXpaaHble pagnanbHO-yNnopHble LWAaPUKOBbIE MOALWMNMHUKN UMEOT
MEHbLUYIO LWNPUHY, YeM ABa OOHOPSAHbLIX WAapPUKOBbLIX MOALMMHMKA,
yCTaHOBMNEHHbIX BMecTe. OHM BOCNPUMHMMAIOT O4EHb TSXKerble paguanbHble

Harpys3km n oceBble Harpy3ku B obonx HanpasneHunsax. Kpome Toro, ux T T
/ \
KOHCTPYKUUNA obecneymBaeT o4YeHb BbICOKYH XE€CTKOCTb Yy3na.

OTW NoAWNNHUKN OCHalalTca cenapartopamMu u3 nonumamuaa. 77
MonumepHbI cenapaTtop NO3BONsSeT NOAWWMNHUKY paboTaTe npwu ‘
Temnepartypax go +120°C. MNMogWnnHUKN, OCHAaLEHHbIE CTaJ'IbeIM/< |
LUTAMMOBaHHLIM CenapaTtopoM WMu cenapaTopoM M3 naTyHu, 1 umetoLne
nasbl 4Ns BBOAA LUApOB Ha OOKOBOWM CTOPOHE, He CNOCOBHbBI BOCNPUHUMATL J L
OOMHAaKOBble OCEeBble Harpy3kv Mo ABYM HanpasneHusaMm. 3Tu nogwwnHwkn L
TaKkKe O4eHb YyBCTBUTENbHbLI K HECOOCHOCTW Bana 1 0TBEPCTUSA Kopryca. Puc. 2.4
WHopmaums no aTomy TMMy NOALUMIHUKOB NpeacTasneHa Ha cTp. 318.
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Tunbl NOALWMNHUKOB
Ka4dyeHus

LuapVIKOBbIe NOALUUMHUKUN C YeTbIpexXTo4e4YHbIM KOHTAKTOM

LLlapvkoBble NOALUMMHUKA C YETLIPEXTOYEYHLIM KOHTAKTOM NPEeaCTaBnsoT
cobon ogHopsiAHbIE paguanbHO-YNOPHbIE WAPUKOBLIE MOALIUNHUKA C
pasbeMHbIM BHYTPEHHUM KOMbLIOM (BHYTPEHHEE KOMbLO COCTOMT M3 ABYX
yacrten). STOT NOALWNMHUK MMeeT pa3bopHY KOHCTPYKLMIO.

FeomeTpusa KOHTaKTa MexXAy Tenamum KadyeHus n JOpPOXKaMW KavyeHus
npeacTtaenaeT cobon KOHTaKTbl B YeTblpex TOYKax, UCKMIOYUTENBHO
6narogaps dopme npoduns gopoxek kadeHus (FloTmyeckas apka),
4YTO MO3BOMSAET MOALUMMHUKY BOCMPUHMMATb OCEBbIE Harpysku B 060mx
HanpaBneHnsX.

B HekoTOpbIX BapuaHTax UCNOMHEHWs NOALIMMNHUK MMeeT ABa na3a Ha
Hapy>XHOM KorbLe Ans dukcaumm oT MPoBOpaYnBaHuS.
OononHuTenbHas MHdopmauns o6 3TOM TUNe NOALWMUNHUKOB
npeacTtaeneHa Ha cTp. 330.

CaMoyCTaHaBﬂMBaIOLIJMeCﬂ LwiapukKkoBblie noaLUnHUKnN

CamoycTaHaBnuBawlmecs wapuMkoBble nogwunHukm (Puc.
2.6) npeactaBnaT cobon ABYXpAAHbIE WAPUKOBbIE NOALUMMHUKKN, B
KOTOPbIX KaXXabl KOMMMEKT LapoB NpokaTbiBaeTcs no obLient BOrHyToM
cdepryecKon JOPOXKe Ka4eHNs Ha HapyXXHOM KorbLe. Ta 0COBEHHOCTb
KOHCTPYKUMKM obecneynBaeT caMOyCTaHaBNIMBAEMOCTb NOALUNMHMKA,
Mo3BOMNSAs eMy BOCMPMHUMATL YrMOBble MEPEKOChl Bana OTHOCUTENbHO
Kopnyca.

CamoycTaHaBnuBalwWmMecs WapuKoBble MOALWNNHUKA SBNAOTCSA
HepasgenseMbiMn nogwmnnHukamm. OHM cnocobHbl BOCMpPUHMMaTL
cpegHve pagnanbHble Harpy3kv U HebomnbLUuMe OCeBbIe Harpysku.
MHxeHepbl Npn paspaboTke KOHCTPYKUMUIA Y3MOB AOSMKHBI Yy4UTbIBaTb, YTO
B HEKOTOPbIX CaMOYCTaHaBMUBAILLMXCS LIAPWKOBBIX MOALUMIHUKAX Liapbl
BbICTYMNAOT 3a Npegernbl TOPLOB NOALLIMMHMKA.
CamoycTaHaBnuBawwWmecs WapuMKoBble MOALWUMHUKN YacTo
BbIMYCKAOTCHA C KOHUYECKUM OTBEPCTUEM C KOHYCHOCTbIO 1:12 (Puc. 2.7) n
yCTaHaBMMBAKTCA Ha Bas C MOMOLLIbIO 3aKpenUTENbHON BTYIKM.

OTa ocobeHHOCTb NO3BONSAET yCTaHaBnNuBaTb MOAWNMNHUK
HenocpeaCcTBEHHO Ha Ban B NpunoxeHusax, rae Tpebyetca Bbicokas
TOYHOCTb BpaLleHusl.

Opyrne BapuaHTbl KOHCTPYKLUIA 3TUX NOALWMMHUKOB BKIOYalOT
MOALUMMHUKA C LUMPOKUM BHYTPEHHWUM KOMbLOM. Takoe KomnbLo MMeeT nas
Ha OAHOM M3 TOPLOB, KyAa BCTaBMSETCA CTOMOPHbIA BUHT AfS OCEBOW
dukcaumm nogwmnHuka Ha Bany. OTBepcTMe BHYTPEHHEro KornbLua Ans
3TOro TMNa NOALLMMHMKOB U3rOTaBMMBAETCH C KNaccom Aomnyckos J7.
HekoTopble camoycTaHaBnuBawLWmecs WapuKoBbie MOSWUMHUKN
BbINyCKalOTCA C YNNOTHEHUAMU Ha 06enx CTOpoHax MOoALWUNHUKa u
3aMOMHATCHA NMAcTUYHON CMa3KoW B 3aBOACKMX YCNOBMAX Ha BECb CPOK
CINY>XObl.

JononHuTenbHasa MHoOpMaUMsa NO 3TOMY TUMNY NOAWMNNHUKOB
npeacraBneHa Ha cTp. 342.
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LlVInVIH,EIpVI‘-IeCKVIe PoOJinKoBbie NOALUUNMHUKN

OpHopsiAHble LUNMHAPUYECKNE POJNIMKOBbIE MOALWMUNHUKN
npeaHasHa4vyeHbl AN Nepefayn BbICOKUX paguanbHblIX YCUIUNA
n obnapaloT BbICOKOW rpy3onoabeMHOCTbIO. B 3aBucumocTn ot
KOHpurypauun 60pToB, OAHOPAAHbIE LUMMHAPUYECKME POSTMKOBbLIE
NOALLUMHUKN UMELOT creaytomne ocobeHHOCTH:

MogwunnHuukn Tuna N n NU (Puc. 2.8) moryT ncnonb3oBatbcs B
KayecTBe MraBatoLLnX NOALLNMHMKOB.

MogwwunHukn TnnoB NJ n NF cnoco6Hbl BocnpuHnuMaTb OCeBble N
Harpy3ku TOMbKO B OAHOM HanpasieHnu.

MopgwwunHukn tuna NH (NJ+HJ) n NUP obecne4uBaloT oceByto
dumKkcaumio Bana n BOCMPUHMMAIOT OCEBble Harpysknm B obounx
HanpaBneHusXx.

BOMNbLWHCTBO LMAMHAPUYECKMX POMUKOBLIX MOALIMMHUKOB SBASETCH
pasgenseMbiMi noawunHukammn, obecneymsaloLMMmn yNpoLLEHHYIO
YCTaHOBKY M AeMOHTax. OTu Tunbl noawunHukos 6onee scero Puc. 2.8
NoaXo4sT AN BbICOKOCKOPOCTHbIX MPUMOXEHUN.

OononHutenbHas nHdopmaymsa no 3aToOMy TUNy NOAWUNHUKOB
npeacTtaeneHa Ha cTp. 379.

Ll,unqu,puquKue ponunkoBblie NOAWUNHUKN C NONTHbIM
KoMnnekTom ponukoB (Puc. 2.9) He cogepxaT cenapaTtopa u
npefHa3HayYeHbl ANst BOCNPUATUS MaKCUManbHbIX paguanbHbIX
Harpy3sok.

Mpu paboTe 3TMX NOAWMMNHUKOB POMUKA KOHTAKTUPYIOT B HUX
OpYyr ¢ ApYrom, Bpawasicb B MPOTUBOMOMNOXHbIX HANpPaBneHUsx, B
pesynbrare 4ero B NoAWMWMHWKE BO3pacTaeT TpeHne B CPaBHEHWM C J
nogLlIMnHMKamMu, cogepxawumu cenapaTtop. 3To AOMNONHUTENBHOE
TpeHue He NOo3BONSeT UCNOMNb30BaTbh 3TU MOALWMUNHUKA B
BbICOKOCKOPOCTHbIX MPUITOXKEHUSIX

CtaHgapTHble UMnMHApUYEecKne NOALMMHUKA C NOMHbIM KOMMIIEKTOM Puc. 2.9
POIVKOB BbINyCKaKTCA B OAHOPSAHON U ABYXPSOAHON KOHUrypauumsx.

MopwwunHuku Tyna NNF 50... -2LS-V nmetoT BCTPOEHHbIE YNNOTHEHUSI

C 06enx CTOpPOH.

JononHutenbHasa uHdopmaumsa No 3TOMYy TUNy MNOALIMMHUKOB
npeacrtaeneHa Ha cTp. 440.
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Ccpepuueckme ponmkoBbie NOLLNMTHUKN

Cdepunyeckue ponukosbie noawunnHuku (Puc. 2.10) coctoaTt us
OBYX psgoB 604koobpasHbiX PONIMKOB MPOKaTbIBAKLUXCHA MO ABYM
[OpOXKaM KayeHWs, pacnonioXXeHHbIM Ha BHYTPEHHEM KomnbLe nog
YroM K OCW NOJLIWMHMKA, U N0 OO4HOWN obLer AOPOXKE KayeHus C
BOTHYTbIM chepryecknm NpodunnemM Ha HapyxHOM KonbLie.

Takas KOHCTPYKLMSA 1 CNOCOBHOCTb NOALLMUMHMKA K CAMOBbLIPaBHUBAHWIO
NO3BONSOT eMy OblTb HEYYBCTBUTENBbHbLIM K Mepekocam Bana
OTHOCUTENBHO Kopnyca, a Takke K OTKIIOHEHVAM nnu nsrnbam sana.
Cdhepunueckne ponukosble MNOALIUMHUKA ABMSOTCS HEPa3bopHbIMU
N3OenusaMu 1 CnocobHbl BOCNPYHUMATBL OYeHb Bonblume paguanbHble
Harpysku 1 AByXCTOPOHHME OCEBbIE HarpysKku.

Cdbepunueckrne ponunkoBblie NOSLMMHUKA U3-38 UX KUHEMATUYECKUX
XapakTepUCTUK He NOAXOAAT AN NPUINOXKEHUI C BbICOKMMU YacToTamu
BpaLLeHus.

TUNNYHBIMW NPUMEHEHNAMMN CHEPUYECKUX POMMKOBBIX MOALLIMMHUKOB
aBndwTca obopynoBaHne ropHogobObIBawWen N TAXeNnown
NPOMBbILLIIEHHOCTH.

BonbLWWHCTBO CHEPUHECKMX POSTMKOBLIX MOALLIMIMHUKOB BbIMYCKaETCst
C KONnbLIEeBOM KaHaBKOW M OTBEPCTUSIMU HA BHELLHEN MOBEPXHOCTU
HapY>XHOro KofbLia YNpoLLalLLMMK CMa3sbiBaHWe NOALUMMHYMKA.
Cdepuyeckne ponukoBbie NOAWUMHUKM UHOTAA BbINyCKakTCS
Cc KOHM4Yeckum otBepctuem (Puc. 2.11) onga yctaHOBKM Ha Ban ¢
KOHMYECKOM NOBEPXHOCTbIO.

OTn TUNbl NOAWUNHUKOB B OCHOBHOM yCTaHaBnMBalTCA C
MCNOb30BaHNEM 3aKpeNUTENbHbIX UMK CTSDKHbIX BTynok. Hanbonee
pacnpocTpaHeHbl MOAWMMNHUKN C KOHUYECKUM OTBEPCTUEM C
KOHYCHOCTbIO 1:12 - cycdpdpukc K B 0603Ha4YEHUAX NOALNMNHUKOB.
[pyrve noawmnnHUKM ¢ ManbiMM pasMepamMy NONepeyHoro cevyeHuns
(Hanpumep, cepumn 240 n 241) nmeloT KOHYcHocTb oTBepcTus 1:30 -
cydhdukc K30 B 0603Ha4eHMAX NOALLNMTHUKOB.

KpynHorabaputHble cdhepuyeckne poriMkoBbie MOALWUMHUKMK
yCTaHaBNMBaTCH U OEMOHTUPYIKTCH C UCMONMb3OBaHNEM
rmapaBnnyecknx raek B CoOYeTaHum CO CTaHO4apTHbIMWU CTOMOPHBIMU
N CTSXHBIMW BTYNKamu, UNu B anbTepHaTUBHOM BapuaHTte, C
ncnonb3oBaHWEM MeToAa BMnpbicka mMacna ¢ MoaudguunpoBaHHbIMU
CTOMOPHBLIMW U CTSDKHBIMU BTYNKaMM.

Cdepuyeckne ponnkoBble NOAWUNHUKK, MTPUMEHAEMbIE B
BMOpaunoHHbIXx cutax (cycpdunkc SQ34), umetoT pa3nmyug B
KOHCTPYKLMN N HEKOTOpPble OCOBEHHOCTW, HanpMMep, MeXaHU4ecKn
obpaboTaHHble UenbHble NaTyHHbIE cenapaTopbl, 6onee cTporue
reoMeTpu4eckme JONyckn U paguarnbHble 3a30pbl MO CPaBHEHMWIO CO
CTaHAapTHBIMW NOALINMTHUKaMMU.

JononHuuntenbHas MHdoOpMaumsa No 3aTOMy TUNy NOAWWUNHUKOB
npeacrtaeneHa Ha cTp. 537.

NKE
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Puc. 2.10
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N KE Tunbl NoAWMNHUKOB

BEARINGS KavyeHus

KoHunuyeckune ponukoBbie NOALUMMHUKN

KoHnueckue ponukosbie noawmnHUKKN (Puc. 2.12) nmetot pasbopHyro KOHCTPYKLMIO U COCTOAT, Kak
npaBuo, U3 oTAENbHOrO HapY>HOro Konbla U BHYTPEHHero Komnbua B cbope ¢ KOMMNIEKTOM POSIMKOB
W cenapaTtopoMm, KOTOpOe MOXeT yCcTaHaBnMBaTbCHA OTAENbHO OT Hapy>HOro Komnbua. KoHcTpykums
KOHNYECKMNX PONMKOBBIX MOALUMMHUKOB Bnarogapst MMetoLweMycs yriy KOHTakTa Mexay JIMHWEN KOHTakTa
POSIMKOB C AOPOXKOW KaueHWsi N OCEBOW NUHWEN MOALLMMHMKA AenaeT UX MPUrogHbIMK Afs BOCIPUATUS
KOMBMHMPOBaHHbIX (paguanbHbIX N OCEBbIX) Harpy3oK, MPUYEM OCEBbIE Harpy3KkvM BOCTPUHMMAIOTCH TOMbKO
B OOHOM HanpasneHuun. B cuny aton ocobeHHocTM u ans obecneyeHns 0CeBOn rpy3onogbeMHOCTM B
obonx HanpaeneHysx, NOALLUMMHUKMA OObIYHO YCTaHaBNMBAIOTCA B Napax C BOCMPUATUEM OCEBbIX Harpys3ok
B NPOTVBOMOIMOXHbIX HANPaBneHWsX No OTHOLLEeHWIO APYr K Apyry. KOHWMYeCcKne pormvKoBble MOALLMMHUKK
MMEIOT BbICOKYIO pafunasibHyto 1 OCEBYIO MPY30MOABLEMHOCTb MPY BbICOKMX YaCcTOTax BpaLLeHus!.

3T NOALUMMHMKM He JOMyCKaloT NPUCYTCTBUE BOMbLION HECOOCHOCTH.
[ononHutensHasa nHgopmaunsi 06 3ToM Tne NOoALWMNHUKOB NpeacTaBneHa Ha cTp. 489.

CﬂapeHHbIe oAHOpsAHble KOHU4YeCKue poJQIMKOoBble NOoALWUMHUKKU NpeactaBndarT cobol komnnekT
M3 ABYyX OOHOPAAHbBIX KOHUYECKNUX POJIMKOBbLIX NMOALUMNMHUKOB I'IO}J,OGpaHHbIX Aanda yCtTaHOBKM B nape C
ncnonb3oBaHeM OUCTAHUMOHHbIX U NPOMEXYTOYHbIX Konew Anda onpeaeneHHoro oceBoro 3asopa wumnm
npenBapuTeribHOro Hatdra.

OTK NOALWMMHUKN NOCTaBMSOTCA B CrneumanbHo NogobpaHHbIX KOMMMeKTax ans YCTaHOBKM MO cxemam
«IMLOM K NIALLY», «CMUHA K CMIMHE» UMW «TaHAEM» B COOTBETCTBUU C TpeGoBaHUSAMM noTpebuTenei.

CHapeHHbIe nogwnnHUKn HO,D,GMpaIOTCFI B npouecce nX U3rotoBrieHnA, NO3TOMY 3TU KOMNJIEKTbI
COKpaLlakT BpeMA 1 pacxodbl No NX yCTaHOBKE.

MocTaBnsaTCA HECKOMNBKO TUMOB CTaHAAPTHBLIX KOMIMIEKTOB CrapeHHbIX OAHOPSAHBIX KOHUYECKMX POSMKOBbBIX
NOALLMIMHUKOB, NPeAHa3HaYeHHbIX [N YCTaHOBKM MO CXEME «IMLIOM K JMLY», KOTOpble MAEHTUDULIMPYHOTCS
cydcukcom DF B 0603Ha4eHm nogumnHmkos (Puyc. 2.13).

Opyrvue paamepbl U/Mnun KOHCTPYKLUUM MOTYT ObITb MOCTaBMEHbI MO CeLMansHOMY 3anpocy.

ﬂByXpHAHbIe KOHU4YeCKue posimnkoBblie NOALUUMHUKA (PMC. 2.14) ABNAKOTCA NOJTHOCTbKO FNOTOBbLIMU K
yCTaHOBKe n3genvsamMmu. B 3aBUCMMOCTM OT MPUMOXEHUS OHU MOTyT ObITb CO6paHbI Nno cxemMe «InnuoMm K
muy» Unn «CnnHa K CrnHe».
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OTW NOALUMMHUKN COCTOSIT U3 LIENbHOIO BHYTPEHHErO KomblLa C ABYMS
psiiamMy POriMKOB M OLHOMO LENbHOMO MW ABYX OTAEMbHbIX HapYXHbIX
Kored,.

371 n3genus obblYHO MCMONb3YIOTCS B LUNUHAENSX CTAHKOB ANS
MexaHu4eckon obpaboTkM U B kayecTBe MOALUMMHUKOB CTYMNWL, KONec
TPaHCMOPTHbIX CPEACTB.

,El,Byxp;u:lele KOHNU4YecKkne ponunkosblie NOAWMMNHUKN OTHOCATCA K
JOMNOMNHUTENBbHON NMHENKe NPOAYKTOB U NOCTaBASATCS NO 3anpocy.

YeTbipexpsiaHble KOHUYECKue ponukoBble noawunHukm (Puc. 2.15)
TaKKe OTHOCATCS K JOMNOSNHUTENbHOW NTMHENKE NPOOYKTOB.

OTn NOAWNUMHMKN ABASIOTCA NOMHOCTBIO FOTOBBLIMU K MCMOSb30BaHUIO
nogwunnHUKOBbIMK y3nnaMn U NpUMEHAKTCA B BaANIKOBbIX KNeTAX
NpOKaTHbIX CTaHOB. N3-3a I.IJI/IpOKOIZ HOMEeHKNnaTypbl pa3aMepoB U
KOHCprKLI,MI;I, 3TN NOoALWNNHUKOBBLIE Yy35bl N3rotaBnmBaroTCda no
cneunanbHbIM 3aKa3aM.

[na nony4yeHuss [ONONMHUTENBHOW MHOPMaLMM NO MHOFOPSIAHLIM
KOHUYECKMM POMMKOBbLIM NOALIMMHUKAM, MOXanyncra, CBSXXUTECH C
coTpygHukamu komnaHum NKE.

NKE

BEARINGS

Puc. 2.13

Puc.2.14

Puc. 2.15
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ynoprle LapuKoBbie NoALUUNHUKN

YnopHble WapuKoBble NOALWUMHUKM BbIMYCKaOTCS B KOHUIypaumsix
CNOCOGHLIX BbAEPXKMBATL OCEBbIE HArpy3kn B OOHOM HanpasBneHuu
unu B AByx HanpasneHusix. OHU SBAAIOTCS NOMHOCTbIO Pa3bopHbLIMM
noawnnHUKamMm U N03TOMY NPOCTbl B YCTAHOBKE. yI'IOprIe LlapuKoBble
noALNNHUKM BOCNPUHUMAKOT TOJTbKO OCEBbIE Harpysku.

ATn NOAWUNNHUKN HE NUCNONb3YKTCA B BbICOKOCKOPOCTHbIX
NPUNOXKEHUSX.

OTOT TMMN NOALIMMHUKOB He BblaepxuBaeT Nntobyto HecoocHoCTb. Ho
AN pelleHns 3Ton Npobrembl BbIMyCKaKTC pasnnyHble KOHCTPYKLMM
noawnNHUKOB CO CBOGO}J,HbIMI/I M nogknagHbIMM Konbuyamun coO
cheprnyecKkom NOBEPXHOCTHHO.

[Ons onTumanbHoOW paboTOCNOCOGHOCTM U BbIMOMHEHUS CBOMUX
bYHKUMIA, YNOPHbIE LWapUKOBblE NOALIMMHUKN TPEOYOT NPUNoXeHUs
onpeaeneHHon MUHUMArbHOWM HarpysKku.

OpHoHanpaBrneHHbIe YNOPHbIE LapUKOBbIe noAwmnnHuKK (Pvc. 2.16)
COCTOSIT U3 TYrOro KofbLia, HaCaXx1Baemoro Ha Bar, 1 CBOBOAHOrO KosbLa,
yCTaHaBMMBaAEMOro B KOPMYC, C MPOTOYEHHBbIMU 1 NPOLLNNGOBaHHBIMU
OOpPOXKaMu KaveHus. Mexay aTummn Konbuamu HaxogaTcs Lapbl,
yOepXvBaeMble cenapaTtopom.

KOHCTpYKLMSA 3TUX NOALUMMHUKOB MO3BONSET BbIAEPXMBATb OCEBbIE
Harpy3ku TONMbKO B OAHOM HanpasneHuwn. MoawmnnHUKn He AOMKHbI
noggsepraTbCs BO3AENCTBUIO paguanbHbIX Harpy3ok.

[ByHanpaBrneHHble YNOpPHbIe WapuKoBbie noawunHuku (Puc. 2.17)
CNoCoBHbI BOCNPUHMMAaTL OCEBble HarpyskM B 060MX HanpaBreHUsX.
OHKM cocToAT U3 ABYX TYrmMx Komnew, cpegHero cBobogHoro kKombua,
KOTOpOoe UMeeT ABe OOPOXKKN KavyeHus 1 pasgenser ABa psaa Lwapos,
N ABYX KOMMMNEKTOB LWapoB C cenapartopamMu. 3TU MOALNMHUKA HE
JonyckatoT fobo HECOOCHOCTW.

B crnyyae BO3HWMKHOBEHWS BO3MOXHOW HECOOCHOCTW B MOALLMMHUKOBOM
y3ne, ncnone3ytca cBobogHble n NoAknagHble Konbua co
chepmnyecKom NOBEPXHOCTBH).

[JononHutenbHasa nHdopmauma No 3TOMY TUMNY NOALWMNHUKOB
npeacTtaeneHa Ha cTp. 628.

Tunbl noAWWNHNUKOB

KavyeHus

-
-

Puc. 2.16
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YI'IOprIe umnuHapunyeckKkue posimkoBblie NoALUIUNMHUKN

YnopHble uunuHapuyeckue ponukoBblie noawunHukmn (Puc. 2.18)
npeacTaBnsAlT coboW OYeHb NMPOCTYI0 KOHCTPYKLMIO, COCTOSLLYIO
M3 Tyroro Konbua, HacaxuBaemoro Ha Ban, cBobogHoro Koneua,
ycTaHaBnnBaemMoro B KOpMNyc, U KOMNnekTa LMAMHAPUYECKNX
ponukos B cbope c cenapaTtopoM. YNOpHble UUNMHAPUYECKne
PONUKOBbIE NMOALIMMHMKN CMOCOGHbI BbliAepXMBaTh 6onee BbICOKME
Harpysku, B CpaBHEHUU C YNOPHbIMMW LLIAPUKOBLIMW MOALUUMHUKaMM,
M npegHasHavyeHbl ANs NOALWWUMNHUKOBLIX Y3M0B, PaCcCCYMTaHHbIX
Ha BocnpusTMe BOMbLINX OCEBbLIX HAarpy3ok. 3T NOJLIMMHUKN He
YyBCTBUTENbHbI K YAApHbIM Harpyskam, HO He NepeHoCAT paauarnbHbIX
HarpysoK 1 He MOTyT 3KCMiyaTupoBaTbCS Npu NoOoN HECOOCHOCTH.
[lByHanpaBneHHble YyNOpHble LUNUHAPUYECKME PONUNKOBbIE
nopawunHukmn (Puc. 2.19) MoxHo nerko cobpaTb, ncnonb3ays
KOMMOHEHTbI OAHOHaMNPaBMEeHHbIX YNOPHbIX NOALWMNHUKOB U nogobpaTb
ANS HUX MPOMEXYTOYHble Konbua Tuna ZS € BHYTPEHHUM Mn
Hapy>XHbIM LLEeHTPUPOBaHNEM.

MpomMexyToYHble KOMbLa BXOAAT B JIMHENKY OOMOMHUTENbHbIX
npogyktoB NKE 1 mMoryT 6bITb NOCTaBMNEHbI MO 3aKasy.
OononHuTenbHasa MHpopmauus obd 3ToM Tune NOAWUNHUKOB
npeacrtasneHa Ha cTp. 671.

YnopHble chepryeckne poriukoBble NOALUNMTHUKA

YnopHble chpepuyeckme ponukoBbie nogwunnHukm (Puc. 2.20)
SIBMSAOTCA CamMOyCTaHaBMUBAKOLWMNMUCA U pa3bopHbIMY NOALLUMMHUKAMM
C NPOCTOM U NErkon yCTaHOBKOMW.

YNopHble chepuyeckme ponmnKoBble MOLWUMNHUKM CNOCOOHBI
BOCMPUHMMATb OQHOBPEMEHHO pajuarnbHble U BbICOKME OCEeBble
Harpyskum B OQHOM HanpasneHWn n BpawaTbCsd C OTHOCUTENLHO
BbICOKUMMW CKOPOCTSIMMU.

[ns onTMumanbHOM paboToCnOCOBHOCTUN N PYHKLMOHMPOBAHUSA 3TUX
NoAWNMHUKOB HEOBXOAUMO MPUNOXKEHWE HAYaNbHOW MUHUMAarbHOWM
Harpysku. 9T NOALWNNHUKMA NPUMEHSAIOTCS rmaBHbIM o6pa3om B
NPUNOXeHNsX, roe Heobxogumo obecneunTb CNoCoOBHOCTb BOCMPUSATUSE
BbICOKMX OCEBbIX Harpy3ok npuv HEKOTOPOW HECOOCHOCTWU Bana u
Kopnyca.

JononHnTenbHaa nHdpopmayns o6 aTom TMnNe NOALMUMNHUKOB
npegcraeneHa Ha cTp. 685.

Puc. 2.19

’1

Puc. 2.20
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OnopHble ponuku

OnopHble PONMKKU NpeacTaBnaT coboi paguanbHble WapuKoBble
NOALUMMHUKNA C TONICTOCTEHHbBIM HapYXXHbIM KOSbLIOM M NpeaHasHayeHbl
ANS OBWXEHWS NO HaNpaBnsioLLMM NOBEPXHOCTSIM UM HaNpaensoWwmm
AOPOXKaM.

Bnarogaps ToNCTOCTEHHOMY HapyXHOMY KOMbLy, 3TU MOALUIMMHUKA
CNocobHbl NEPEHOCUTL yAapHbIE Harpy3Kku.

Bo MHOrux cnyyasix onopHble POSIMKMN IKCMIyaTUPYIOTCA B KECTKUX
YCINOBMSAX U MO3TOMY OHW OCHALLLEHbl BCTPOEHHBbIMW YMIOTHEHUSMW UMK
3alLUUTHBIMU LWanbamu.

B uensix npegoTBpalleHUsi BOSHUKHOBEHMS] KPOMOYHbIX HanpsiKeHWid
npu OABUXEHUU OMOPHOrO POMMKa, a TakXe AN KOMneHcauuu
nepeKkocoB NO OTHOLIEHUIO K ONOPHOW MOBEPXHOCTU, BHELIHSAS
NOBEPXHOCTb HAPY>KHOTO KOMbLi@ OMOPHOrO PoNivka UMeeT BbIMyKIbIA

npoduns (cydpcpukc R).

OpHopsiAHbIe ONOPHbIE PONMTUKU CXOAHbI MO KOHCTPYKUUU C
YNNOTHEHHBIMU OAHOPAAHBIMU paguanbHbIMU WAPUKOBbLIMHA
nogwunHnukaMmu. OBbLIYHO OHU MCMOMb3YKTCA C BCTPOEHHbIMU
yNnoTHeHMsAMM ¢ 06enx CTOPOH, HO MO 3aKka3dy BO3MOXHa nocTaBka
OMOPHbIX POMMKOB C 3aALUUTHBIMY LLanbamm.

OpHoOpsAHbIE OMOPHbIE POMUKK, Kak NpaBuUMo, UMEKT BbIMyKYO
crepuyeCcKyto BHELLIHIOW NOBEPXHOCTb HapyHoro konbua (Puc. 2.21).
[OByxpsigHble onopHble ponuku (Puc. 2.22) cxoaHbl N0 KOHCTPYKLMM
C ABYXPSiAHBIMU paavanbHO-YMOPHbLIMW LUIAPUKOBBIMU MOALLMIHMKaAMMN
cepun 32...n 33... .

OTN OMOpHbIE PONUKM OTNMYAIOTCA cenapartopamu 13 nonvamuaa v
3alMTHbIMK Wanbamu. BHELWHAS NOBEPXHOCTb HAPY>XHOro KonbLa
UMeeT BbINYKMbIN cdhepuyecknin npodouns.

[nsa rapaHTum NPoAOIMKUTENBHOMO CPOKa CryXObl ONOPHBLIX POINNKOB B
XKECTKUX YCIOBUSIX SKCNIyaTauuy OHU UMEIT OTBEPCTUSI ANsi CMasKu
Ha BHYTPEHHEM KOJIbLiE.

JononHuTenbHaa nHdopmauns o6 3aTom TMnNe NOALMUMNHUKOB
npencraeneHa Ha cTp. 701.

Puc. 2.21

Puc. 2.22
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n PpUHaAONEeXHoOCTU

TepmuH «MpuHagnexHocTtu» ncnonbsyetrca B NKE
NPUMEHUTENbHO K OTAENbHbIM NPOoAYKTaM, KOTOPbIMUA MOryT
OCHallaTbCs NOALWUNHUKOBbIE Y3rbl NpU c6opkKe.

Hanpuwmep:

a) OTgenbHble ynopHbIle 6ypTMKVI UUITUHOPUYECKUX POJNTIUKOBbIX
nogLwunnHUKOB

b) OTAenbHble BHYTPeHHUE KONbLia UroNbYaTbiX POJSIMKOBbIX
NoALWNNHUKOB

c) 3akpenuTenbHble BTYJIKMU, Wanbbl U CTOMOpPHbIe ramku (Puc.
2.23)

d) CrsxxHble BTynku (Puc. 2.24)

Opyrue nprmMepbl NPpUHAANEXHOCTEN ANA NOALIMUMHUKOB BKIOYaOT
CTOMOPHbIE KOMbLa, YNNOTHUTENbHbIE LWanbbl, AUCTaHUMOHHbIE KomnbLa
nT.A.

JononHuTteneHasa nHoOpMauusa no NPUHaANEXHOCTAM NpeacTaBneHa
Ha cTp. 787.

NKE

BEARINGS
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O6bwan yactb

YcnoBHble 0603HaAa4YeHUs NOAWMUNHUKOB
Ka4yeHusi cocTosAT M3 KomMbrHauun undp n Oyks,
paclwmndpoBKa KOTopbix TpebyeT onpeaeneHHbIX
HaBbIKOB. XO0TA cuctema o0603HaYeHUN u
Gblnaco3gaHa nNo Normyeckum npuHUMNam,
Knaccugukauns oTAenbHbIX TUMOB NMOALLMIHUKOB
MHOr4a MoXeT ObiTb 3aTpygHUTENbHA ANS
HenpodeccuoHana.

Kon 0603HayeHus NOALWMMNHUKOB KadeHus Obin
C034aH TakMMm o6pasoM, YTO pasfniMyHble YacTu
0603HaYeHNsA TOYHO MOAEHTUDULNPYIOT TUN
noawunnHuka, ero pasmep v cneunduyHble
XapaKTepuUCTUKK.

MoMmMMo cucTembl knaccudmrkaumm cTaHgapTHbIX
NOALUUMHMKOB, CYLLECTBYET OONbLLOE KONMMYECTBO
oTaenbHbIX 0603HaYeHUn Ans cneumanbHbIX Un
CTaHAapTHbIX NOALUMIMHMKOB, KOTOPLIE YKa3blBaloT
Ha HEKOoTopble cneunduyHbIe XapakTepPUCTUKN.
Takne cneumanbHble 0603Ha4YeHUs MOTYT
3HAaYUTENbHO pas3nMyatTbCa Yy pasHbiX
npouM3BoanTEeNnen M3-3a pasnmyunsg ux
NPOW3BOACTBEHHbIX CTaHAAPTOB.

Cucrtema 0603Ha4YeHUIn NOALUMMHNKOB Ka4yeHuUsi
NKE nocTpoeHa Ha 6a3e ctaHaapTtos DIN 623.
CraHpapthbl ISO

OCHOBHbIE KOHCTPYKLUWM MOALWIMMHUKOB, UX
rpaHnYHbIe pa3Mepbl M JOMYCKU AN CTaHO4APTHbIX
NOOWMNHMKOB ONnpeaeneHbl BCEMUPHO
NPU3HaHHLIMWU MeXAYHapOAHbIMU CTaHAapTamu
(Hanpumep, 1ISO 15, ISO 355 n ISO 104 u
cTaHgapTaMu C 3asiBNIeHHOW paBHO3HAYHOCTbLIO

Punc.3.2

Cucrtema ycrnoBHbIX
0603Ha4YeHnn

DIN 616 n ISO DIN 355.) paHn4Hble pasmMepbl,
Kak onpegeneHo B ctaHgapTax, BKNOYalT
nonepeyHble Ce4YEeHUs NOAWUNHUKOB N UX
rpaHWYHble pasmepbl COrMacHo MaTreMaTu4eckum
npasunam pacyeTos.

B aTux cTtaHpapTax AnS Kaxgoro gunametpa
OTBEPCTUS NOALUMIMHUKA OnpeaeneHbl HECKOMNbKO
pasnu4HbIX BEMUYUH BHELIHUX AMaMETPOB U
LUMPWHBI UMK, B CNyvae YNopHbIX NOALWMMNHUKOB,
onpegerneHbl UX BblCOTbl. Takum obpasom, 6binn
onpeferneHbl cepun agnaMeTpa u Cepuvt LLUMPUHBI
ANS CTaHAAPTHBIX NOALUMIHUKOB.

HekoTopble npumepbl CTPYKTYpbl CTaH4apToB
nokasaHbl Ha puc.3.1(rge: Width series - cepuu
wnpuHbl, Diameter series - cepuu guameTpos).
B aTux ctangapTtax onpepeneHsl 6asoBas
KOHCTpyKUuns, anameTp oTtBepcTmua (d),
HapyXHbin anameTp (D), wmpuHa (B), nnu, B
crnyyae ynopHbIX NOALWMUNHUKOB, BbicoTa (H, T) un
MUHUManbHbIE 3Ha4YeHWs Ans pasMepoB ¢hacok
(r)(pnc.3.2)
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Cucrtema ycrnoBHbIX
0603Ha4YeHnn

Cuctema ycnoBHbiXx 0O603Ha4YeHUM
CTaHOAPTHLIX NOALMMHUKOB

O6lan cucTeMa knaccuukaumm pasmepHbIx
BEMNWYMH CTaHAAPTHBIX NOALLUMMHUKOB COCTOUT U3
cepuin amameTpa 1 Cepuit LUMPUHBI.
CtaHOapTHas cucTema krnaccudukauum
BKITHOYaeT:

¢ Prefix - npecumkc
* Base designation - 6azoBoe 0603Ha4YeHue
¢ Suffix - cydchukec

X XXX X

L]

[na KOHWYEeCKNX PONMUKOBbLIX MOALIMMHUKOB
NMOMUMO «TPagULMOHHON» CMCTEMbI 0603HaYEHUIA
cornacHo DIN 720 cywecTtByeT HOBas
«napannenbHasa» cucrtema obo3HayeHuUwn,
ycTaHoBneHHasa cornacHo ctaHgapty DIN ISO
355.

Ha pwvc.3.4 nokasaH NpuMHUMN CTPYKTYPbl CUCTEMBI
YCNOBHbIX 0603HAa4YeHUN ANS cTaH4apTHbIX
NOALLUMHUKOB.

| Prefix
[Base designation
[ Suffix

Punc.3.3

Hwxke PasbACHAKTCA Hanbornee BaXHble CUMBObI B
YCNOBHOM 0003HaYeHNM NOALLNMHMKOB.

Mpedukcbl

NMpedukcbl 06bIYHO MaeHTUdULUPYOT
oTAenbHble YacTy NMOALIMUMHUKOB, CreuuanbsHbie
NOALINMNHUKA UMK, B cnyvae nojLlunHUKoB 13
HepXaBelLlwen cTanu, pasnuyHbli matepuan
noALwnmnHuKa.

NMpumMepbl NpedPUKCOB KOMNOHEHTOB
NOALIMMNHUKOB!

Pasgensiemble TvMbl NOALUNHUKOB (HanpuMep,
LMMMHAPUYECKNE PONMKOBbBIE MOALWIMMHUKA UMK
uronbyaTble PONMKOBbIE MOALIMMHUKW) NHOTrAa
MCnonb3yroTcd 6e3 cneunduyHbIX KOMMNOHEHTOB. B
3TUX CnyYyasaXx UCNOfb3yeMble KOMMOHEHTHI
naeHTMMUMpYoTCs cnegyowmmMm npedukcamm:
L...... oTAenbHOe KomnbLo

Hanpumep. LNU314-E

BHyTpeHHee KomnbLO UMANHAPUYECKOTO

ponukosoro nogwwunHuka NU314-E

IR...... KonbLO
Hanpumep. IR40X50X20
OTpenbHOe BHYTpEeHHee KOomnbLO
Mronb4aToro POrMKOBOrO MOALLMMHMKA.

| Prefix

%Symbol for bearing type

%() 2 3 4 5 6 7 8 N NNAQ Puc. 3.4
EW@W%W@ g=O#=g

%

g & =T Q8

oIWidth series (height), diameter series

Bore reference number / diameter

| Suffixes
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NMpumepbl 0603Ha4YeHNA KOMMNOHEHTOB
NoALWWNHUKOB B npedukcax:

R...... KONbLIO C KOMMNNEKTOM PONMKOB
Hanpumep RNU314-E
HapyXHoe KOnbLO C KOMMNIEKTOM
POSIMKOB LMITIMHAPUYECKOTO POSTIMKOBOIO
nogwwunHuka NU314-E

Hanpumep RNA6912
HapyxHoe konbuo B cbope c
uronb4aTbiMuU poriMkaMn Urofb4aToro
nogwunHmka NA6912

BO...... CbeMHbIN 6opT
Hanpumep BO-NUP220-E
CbeMHbI BOPT ULMNUHOPUYECKOTO
ponukosoro noawwmnHuka NUP220-E

AXK... UronbyaTbi PONUKOBbLIN YNOPHbIN
NOALINMHUK C cenapaTtopom
Hanpumep AXK5578

GS...... KopnycHas wamnba
Hanpumep GS-81111
KopnycHas wanba uunmHapuveckoro
PONMKOBOro YNOPHOro NOALWMMHMKA
81111

WS...... wanba Bana
Hanpumep WS-81111
Wanba Bana UuMNUHAPUYECKOTO
PONIMKOBOrO YNOPHOro NOALWMMHMKA
81111
MosicHeHus k puc.3.4
*  Prefix - npedpukc
*+ symbol for bearing type - cumBon Tuna
nogLumnHuka
* width series ( height), diameter series -
Cepun LIMPWHBI (BLICOTHI), CEPUM ANAMETPOB
*  bore referance number / diameter - Homep /
AnameTtp oTBepcTums
« suffixes - cyddpuke
*  base designation - 6a3oBoe 0603HaveHue.

Cuctema yCnoBHbIX
00603Ha4YeHnmn

Ba3oBble 0603HauYeHus

Ba3zoBoe o603HauyeHune onucobiBaeT TuUN
noawunnHuka, 6a3oByH KOHCTPYKLUIO U €ro
pasmep.

CtaHgapTHble NOALWUMHUKA OObIYHO NMET
6asoBble 0603HayYeHNs, KOTOpble COCTOAT U3
BykB 1 undp unn nx kombrHaumm. O6o3HaveHus
YKa3blBatoT:

- Tun n 6a30BYH KOHCTPYKLMUIO (cepum
NOALUMMHUKOB)

- pasmep (anameTp OTBEPCTUS NOALUUMHMKA)
Pnc. 3.5 nokasbiBaeT cxemaTmyeckoe
npenctaBneHne CTPYyKTypbl 6a3oBoro
00603Ha4YeHns cTaHAaPTHbIX NOALUMMHUKOB

Width series

Diameter series

| CI[D]
Bearing type TT W

designation

Base

Bore diameter

Puc. 3.5
lne:
*  bearing type - TMn nogwmnHuka
*  width series - cepus WMpUHbI
« diameter series - cepusi gnametpa
*  bore diameter - gnameTp oTBEPCTUS
*  base designation - 6a3oBoe 0603HauveHue.

Cepuv NOQLLNNHUKOB

CumBon cepuil NOAWMNHUKOB COOEPXUT
MHOpMauUu o TUNe NoAwWwunHUKa U ero
NpUHaANeXHOCTU K OnpeaerieHHON cepun
WMPWHBI UK cepuUM AnameTpa WUnu, B criyvyae
yNOpHOro NoALUMHKKA, K ONpeaeneHHon cepum
BbICOTbI U CEPUUN AMaMeTpa.

OToenbHble cepuUn NOAWUNHUKOB
naeHTULMpyroTcs GykBamu unm Ludpamu, unm
MX KOMOMHaLUWen.

www.nke.at
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Cucrtema ycrnoBHbIX
0603Ha4YeHnn

Tunbl NOALWWNHUKOB

MoeHTudmkaums Tmna noawmnHmka BeINosHAeTCs
no nepeomy cMmBosy B 6a3oBoM 0603Ha4YEHNN.
PasnunyHble Tunbl NOOWMWMAHUKOB MOTYT
oTnuyaTbcs GykBaMu unu ymdpamu, Unm mx
KOMOMHaumen.

B HekoTOopbix cny4yasx B o603HavyeHuun
noAWwnnHUKa Moryt 6biTe onyLeHbl NepBble
umdpb cumBona maeHTudukauum Tuna
NoALUMIMHUKA, YacTo nepeas undpa pasMepHbIX
cepun.

Hanbonee 4yacTto ncnonb3yembie cepuun
NOALNMNHUKOB:

(0) OByxpsAAaHble paguanbHO-
YyNOpPHbLIE WAapPUKOBBLIEe
NOSLWMUMNHUKN

Ha npaktuke undpa «0» obbl4HO onyckaeTcs:
MonynsipHble cepuu: (0)32
(0)33

1 CamoycTaHaBnuBawiuwmecs
LwiapuKoBbie NoALUNMHUKN

B HekoTopbIx cnyyasax uudpa «1» onyckaercs.
MonynsipHble cepum:

122 103 1(1)0

104 1(0)2

(123 (1)22

2 Chepnyeckme ponumkKkoBble
NOALWMNNHUKN

CTaHgapTHble cepum:
PaguanbHble chepuyeckme ponukoBble
NOALIMIMHUKM:
223 231 238
213 240 248
232 241 239
222 230 249

Cdepunyeckune ponukoBbie YyNOpHbIe
noaLwWnNnHUKN:

292

293

294

3 KoHu4Yeckne ponumkoBble
NOALUMMHUKU

CTaHpapTHble cepuu:
302 303 313
320 322 323
330 331 332
329

4 AByXxpsAaHble pagvanbHble
LUIAPUKOBbIE MOALMNMHUKU

Ha npakTtuke undpa «2» B 0603Ha4YeHUn cepui
LUIMPVHBI OMyCKaeTCs:
cepun: 4(2)2

4(2)3

5 YnNnopHble wapuKoBBbIle
NOALIMMHUKU

Haunbonee LIMPOKO Ncnonb3yemMblie cepum:
510 511
512 513 514
522 523 524
532 533 534
542 543 544

6 OpHOpAAOHbIE paguanbHble
wiapukoBbie NnogWUNnHUKN

Ha npakTtuke B 6onbwmMHCTBE crnyvyaes
undpsbl «0» 1 «1» B CMMBOMNE CEPU LUNPUHBI

onyckatoTcs.
Hanbonee BaxHble cepuun:
618 619
(60)2 (60)3
622 623 630
16(0)0 16(0)1

6((1)0 6(0)2  6(0)3 6(0)4

7 OpHOpsAAHbIe paguManbHO-
YNOPHbLIe WAapPpUKOBBbLIEe€
noagwvnnHUKu

Ha npakTtuke undpa «0» ans ogHOPAAHbLIX
paguanbHO-yNoOpHbIX LWAPWUKOBbLIX MOAWMWMHUKOB
n undpa «1» B cumeone cepuit wnpuHsl N

34
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ornyckarTcs.
Haubornee nonynsapHble cepumn:
708 718 719

7(1)0 7(0)2 7(0)3 7(0)4

8 LUunnuHapuyeckue ponukoBble
yNopHble NOALNMHUKA

Hanbonee nonynspHble cepuu:

811 812
893 894
N LnnuHapuyeckne ponukoBble
noALUNHUKN

BykBa «N» MoxeT cnegoBaTb 3a APYrMMM
GyKBaMK, KOTOPbIE YKa3bIBAT HA 0COGEHHOCTM
KOHCTPYKLMM MOALLIMIMHMKE.

Hanpumep: NU, NJ, NUP, NCF, NNU, NNCF v 1.4.

Ecnu ob6o3HayeHne nogwmnHmMKa HaYMHaeTcs ¢
ABONHON BykBbl «N», TO 3TO yKasbiBaeT Ha OBYX-
U MHOTOPSAAHbIE NMOALLUMMHWKN.
B 6onbwunHcTBe cny4yaeB undpol «0» ang
LUMMUHAPUYECKUX PONUKOBBIX MOALUMIMHUKOB M «1»
B CMMBOIIE CEPUI LUMPUHBI OMYCKaoTCS.
Hanbonee 4acTo ncnonb3dyemble cepuu:

(0)2 (0)3 (0)4

22 23

10 20 30 50

18 29 39

48 49 69

NA MronbyaTblie pONUKOBLIE
NOoALWMUMHUKKN

O6Go3HayeHMe Uronb4yaTblX PONMUKOBLIX
NOALUMMHUKOB C MexaHn4yeckn o6paboTaHHbIMU
konbuamu HaumHaetcsa ¢ NK nnu NA.

Q llapukoBble NOQWMUNHUKN C
YeTbIPEeXTOYeYHbIM KOHTaKTOM

B 3aBMCMMOCTM OT KOHCTPYKLMU, LLAPUKOBbIE
NOSLUMHUKNA C YETbIPEXTOYEYHBIM KOHTaKTOM
noeHtuonumpytrTca 6ykson «Q» (c
pasgensemMblM HapyXHbIM KOMbLUOM) Unu
6ykBamMn«QJ» (c pasgensemMblM BHYTPEHHUM

Cuctema yCnoBHbIX
00603Ha4YeHnmn

KOSbLOM).

Ha npakTtuke undpa «0» B 0603Ha4YeHUn cepui
WWPUHBI NOALWMNMHUKOB C YETbIPEXTOYEYHbIM
KOHTaKTOM OrnycKaeTcsl.
Haunbornee yacTto ncnonb3yemble cepuu:

10 (0)2 0)3

T KoHuM4yeckne ponumkosble
NoALWWNHUKN

O6o03HayeHne MeTpUYeCcKMx cTaHgapTHbIX
KOHUYECKUX PONMUKOBbLIX MOAWMUNHUKOB B
cooTBeTcTBUM co cTtaHgaptom DIN ISO355
HaumHaeTcs ¢ bykBbl «T».

OvameTp oTrBepcTUA

O6bIYHO OMaMeTp OTBEPCTUSA CTaHAApPTHOrO
NOAWMWNHMUKA yKasbiBaeTcs B ero 6a3oBoM
o603HayeHUN B BMAE ABY3HAYHOro yucna,
npepcrtasndawowero cobon Kkog gnamerTpa
oTBepcTUS.

3TOT koA AuameTpa OTBEPCTUS PaCMONOXeH
nocne cuMBona, ykasbiBaloLWero Ha cepun
nogwwunHukoB. Koa anameTpa oTBepcTus npu
YMHOXEHUN Ha 5 yKkasblBaeT AuamMeTp OTBepCTUsi
B MUNIIMMETpPaXx.

Mpumeps!:

6205 OOoHOpPSAOHBLIW paguanbHbIN
LLIAPUKOBbIM NOALUMMHUK
OnameTtp otBepctus 05 x 5 =
25Mm

NU2336 OpHOpSAAHBLIN LUNUHAPUYECKUN
POMKOBBIN MOALUMMHUK
IOvnameTtp oTtBepctna 36 x 5 =
180mMm

3318 [OByXpaaHbIN pagvanbHO-YNOPHbLIN
LLIAPVIKOBbIN MOALUUMHUK
OuameTtp oTtBepctmna 18 x 5 =
90mMm

www.nke.at
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Cucrtema ycrnoBHbIX
0603Ha4YeHnn

UcknroyeHus U3 atoro npasuna:

B HekoTopbIX cneunduyHbIX cnyyvyaax gunameTp
oTBEepCTUA 0003Ha4aeTcs HbIM o6paaoM:

a) NMNoawunnHuku ¢ guametpom oteepcTua 10,
12,15 unn 17 mm.
3Ty AMameTpbl OTBEPCTUS OEHTUDULIMPYIOTCA
cnegywoLWUMn Yucnamm koga:

00=10 mm
01=12 Mm
02=15mMm
03=17 mm

Mpumeps!:

6002 OoHOpPpAOHbLIM paguanbHbIN
LLIAPVKOBbIN NOALUMMHUK
OunameTp otBepcTmsa 15 Mm

6) MoAWMNHUKK, MMelLWNe AaUaMeTpbl
oTBepcTU MeHee 4yeM 10 Mm u Gonee yem
500 mm

[na Takux noAwWwunHUKOB ANaMeTp OTBepCTUs
yKa3bIBaEeTCA HEMocpeACTBEHHO B MUMNIUMETPaX.
OT0 0b03HaYeHWe OTAENseTCs OT aeHTuduKaTopa
cepuii NOALLUMMHMKOB HaKIMOHHOW YepTOou.

Mpumeps!:

62/2,5 OoHOpAAHBLIW pagunanbHbIN
LLIAPVKOBbIV NOALNMHUK
AnameTp oTBepcTus 2.5Mm

230/710 Cdepuyecknii ponnKoBbIA NOALIMMHUK
AnameTp oTBepcTus 710mm

618/850 OpgHoOpsAAHBLIN paguvanbHbIK
LLAPVKOBbINA NOALUMMHUK
AnameTp oTBepcTus 850mm

B) MoAWMNHNKKN, MUMeKLWMe ANamMeTpbl
OTBepCTUN, oTnNMYawwmecsa orT
CTaHAAPTHbLIX pa3MepoB

Takune anameTpbl OTBepCTMIZ obo3HavatTCs
HenocpeagCcTBeHHO B MunnummMmetTpax,
oToeneHHbIXx OT 6a3oBOro cnmmBoOna

nogwWwWMuNHUKA HAKMOHHOM 4YepTon. JTO
OTHOCUTCH K NOAWMUNHUKAM, UMEKLWNUM
OnameTpbl oTBepCcTUn 22, 28 n 32 mm.

Ons gpyryx NOALMAHMKOB NPUHLUMN 0603HaYeHUs!
yxXe GbiN YCTaHOBMEH Bbille B UAeHTUdMUKaUmm
AvameTpa OTBEPCTMS NPSMbIM HEKOAMPOBaHHBLIM
MeToAOM, CNeAYylLWNUM noclle cumeBona
MAEHTUMKALMM Cepum NOALIMMHUKA.

Mpumepsbl:

320/22  KoHW4eckui ponukoBbIA NOALLMIHUK
OnameTp oTBepcTus 22mm

608 OpHoOpAAHBIW pagnanbHbIN
LLIAPVKOBbIVA NOALLNMHUK
AnameTp oTBepcTus 8mm

62/32 OpHOpAAHbLIA pagvanbHbIN
LLIAPVKOBbI/A MOALLMIHUK

OnamMeTp oTBepcTus 32mm

127 CamMoycTaHaBnuBatwwmnnmcy
LLIAPUKOBbIA NOALLNMHUK
AnameTp oTBepcTus MM

r) CneunduyHbie cepmmn NOALMMNHUKOB
[ns mardmTHbIX nogwunHukoB cepun E, BO,
L n M gnameTp oTBepcTusa yKasbiBaeTcs
HeMNocpeaCTBEHHO B MUITTMMETPAX.

Mpumepsi:

E17 MarHuUTHBIN NoALUMHUK
OnameTp oTBepcTus 17Mm

Cydhdukebl

Cyddukchl ykasbiBatoTcs nocrne 6a3oBoro
0603Ha4YEHNSI NOALIMMHUKOB.

OHn npepocTaBnsoT HEKOTOPYIO MHAOPMaL Mo
OTHOCWUTENbHO KOHCTPYKLMUW MOALIMMNHUKA: YeMm
M HaCKOMNbKO dTa KOHCTPYKLMA OTNn4aeTcs oT
CTaHAapTHOW KOHCTPYKLUUN.

CydbbUKchl HyXKHO Bcerga paccmaTpusaTtb
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OTHOCUTENMBLHO MCMOMb3yeMOro Tuna NOALUMHMKA.
Hanpumep, 6ykBa «E» ykasbiBaeT Ha nonHoe
OTNNYME KOHCTPYKLMM OT KOHCTPYKLUUU OAHHOTrO
TMNa NoALINMHUKA.

He Bce cyddukcbl cTaHgapTU3npoBaHbl.
MHOXeCcTBO OCOBEHHOCTEN, HAaNPUMeEp, TakMX Kak
0CobBeHHOCTM cenapatopa unu ynnoTHuTenewm,
onpenensTcs CoOGCTBEHHbIMM CTaHAapTaMu
npounssoguTener NOALLNMHUKOB.

Cnepytowmne xapakTepHble 0COBeHHOCTH
NOALUMMHUKOB MOTYT OTNIMYATLCS OT CTaHAAPTHOWM
KOHCTPYKUUM, N onpeaensoTca pasnumyHbiMu
cycpdpukcamm:

- BHYyTpPEHHAA KOHCTPYKLUS

- BHewHss cbopma nnu npocunb

- YNNOoTHUTENn 1 3aWuTHbIe LWanbbl

- KoHCTpyKuMAa n maTtepuan cenaparopa
- lonyCK1 U TOYHOCTb

- 3asop

- TepmooGpaborTka

- HanonHeHune cma3skomn

Bo MHOrmx cny4asx HeckornbKo CydpdmnKcos MoryT
6bITb NpeacTaBneHbl B 0603HavYeHnn B BuAae
pasnuyHbIX KOMOUHaLMIA.

Mpumepbl cyddpurkcoB

CychdurKcbl BHYyTpEeHHEeN KOHCTPYKLMK

M3meHeHna nnn mogudmkaunm BO BHYTPEHHEN
KOHCTPYKLUMM NOALINMHUKE AEHTUOULMPYIOTCS B
ycrnoBHoMm o6o3HadyeHun cyddukcamm. 3Tu
cyddukcbl He cTaHAapTU3MpoBaHbl U MOTYT
MCnonb3oBaThCs Mo Mepe HeobxoanMocCTu.
Mpumeps!: cycddukesl A, B, C, D, E
3210B [OByXpsaAHbBIN pagnmanbHO-
YNOPHBIN WapMUKOBbLIA MNOALIMWNMHNUK
MoanduLMpoBaHHas KOHCTPYKLuS 6e3
KaHaBKW A1 3aMn0NHEHUsI LWapyKamm

Cuctema yCnoBHbIX
00603Ha4YeHnmn

Cyd dukcbl, npeHtudpuunpyrouwme
rpaHuyHyro hopmy

Cyddukec K
MoJWMNHUK C KOHYCHLIM OTBEPCTUEM,

KOHYCHOCTb 1:12
Mpumep: 1207-K

Cydduke K30
MoJWmMNHUK C KOHYCHbIM OTBEPCTUEM,
KOHycHocCTb 1:30
Mpumep: 24138-K30

Cydodpukec Z
MoawunHmK ¢ 0gHONM 3aWMTHON LWanbon

Mpumep: 6207-Z

Cyddukc-2Z
MoAWMNHYK C ABYMS 3aLUMUTHBIMM LIanbamu
Mpumep: 6207-2Z

CyddukcRS
MoAWwmMNHYK C 0gHUM YNIIOTHEHNEM
Mpuwvep: 6207-RS

Cydcouke -2RS
MoALWMNHWK C ABYMS YNNOTHEHUSIMU
Mpumep: 6207-2RS

Cyddunkc-2RSR
MoawunHUK ¢ OBYMS YNMOTHEHUSMU TUNa
RSR
Mpumep: 6208-2RSR

Cyddpuke -2LS
LinnnHapunyecknini ponnkoBbiA NOALLUNMHUK
CO cneumanbHbIM ABYCTOPOHHUM
KOHTAQKTHBIM YyNINOTHEHUEM,
pacnonaratoLMMCs Ha BHYTPEHHEM KonbLie.
Mpumep: NNF 5016-2LS-V

Cydocouke -2LFS
MoownnHmnk ¢ AByMsi GECKOHTAKTHbIMMU
ynnoTHeHusmMu tuna LFS (ynnotHeHue ¢
HU3KNM TPEHWEM).
Mpuwvep: 6205-2LFS

www.nke.at
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Cucrtema ycrnoBHbIX
0603Ha4YeHnn

Cydcbuke N
MoAWnNHNK ¢ KONbLUEBOW KaHaBKOW Ha
Hapy>XHOM KorbL€.

Mpumep: 6207-N

Cyddmkec NR
[TogWNNHMK C KONbLLEBON KaHaBKOW
Ha Hapy>XHOM KOJbLle B KOMMJIEKTE CO
CTOMOPHbIM KOMbLIOM.

Mpumep: 6008-NR

Cyddpuke Z-N
MogWNMNHWK ¢ 3alUTHOW wWanbon Ha
nnuuUeBON CTOPOHE M KaHaBKOW AnNs
CTOMOPHOTO KOSbLi@a Ha HApYy)XHOM KorbLe C
MPOTMBOMOIOXHOWN CTOPOHbI.

Mpumep: 6206-Z-N

Ona nogWWNHUKOB C YNNOTHEHNEM
cydpdpumkc-RS-N.

C yCcTaHOBMNEHHbIMW ABYMS YMITOTHEHUSMU
VI 3aLUTHBIMK LWanbamu:

Mpumepbl: 6206-2Z-N(c ABYMS 3aLLUTHBIMA
Lwandamm)

6206-2RS-N (c goByms
YNNOTHEHNAMMW).

Cyddukc N2
MoAWMNHUK ¢ ABYMS CTOMNOPHbLIMU
KaHaBKaMy Ha OOHON CTOPOHE Hapy>KHOro
KOmbLia UNu KoprycHasi Lwainba..

Mpumep: QJ228-N2
Cyddukec R
MoAawnnHMK ¢ hnaHuem Ha Hapy>XHOM

KornbLie

Mpumep: 33217-R

NKE

BEARINGS

Cyddukcbl KOHCTPYKLMKM cenapaTopa

Ecnu B nogwunHuke yctaHoBNEH OAWH U3
CTaHOapTHbIX CenapaTopoB, TO B 0603Ha4YeHUn
nogwunnHuka cyd@dunkc cenapartopa He
yka3sbiBaeTcq. [103TOMy, eCnu KOHCTPYKLUK
W mMaTepuanbsl cenapaTtopoB OTnMYyakwTCsa OT
CTaHJapTHbIX, B YCNTOBHOM 00603Ha4YeHMUU
NOALIMMNHMKOB ByayT ykaszaHbl COOTBETCTBYHOLLME
1M cydpdoukebl. Huke nprBeaeHsl Hanbornee 4yacto
ncnonb3yemble cydpdmKehbl.

MaTepuanbl cenapartopa

J LtamnoBaHHbIe cTanbHbIE cenapaTopbl

LLiItamnoBaHHble CcTanbHble cenapaTtopbl
ABNAKTCA CTaHAAPTHbIMM ONA MHOIMMX TUMNOB
noALNNHUKOB.

Bo mMHoOrux cnydadax wTtamMnoBaHHbIe
CTalnbHble cenapaTopbl He yKa3biBakTCA
B 0603Ha4yeHun nogwnnHNUKOB OoTAENIbHbIM

cypdukcom.
M LUenbHbIf NaTyHHbIA cenapaTop
F LenbHbIN cenapaTop U3 cTanu unm YyryHa
TV Cenapartop u3 nonmammaa

B cenapatopax ucnonbayetcsa nonnammg 6.6
CO CTEKITOBOSIOKHOM unu 6e3 Hero.

KoHcTpyKkuum cenapatopa
O06o03Ha4YeHne KOHCTPYKUUM cenapaTopa 06bIYHO
ncnonb3yeTcs B KOMOUHaLMM ¢ 0603HavYeHnem
MaTepuana cenapartopa.

CenapaTop OKOHHOrO Tuna.

Cenapartop rpebeHyaToro Tuna.

CenapaTop, UEHTPUPYeMbIN No
HapYyXXHOMY KOnbLy.

B CenapaTtop, ueHTpuUupyemblii no
BHYTPEHHEMY KOnbLyy.
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S CenapaTtop ¢ KaHaBKOM ANSA cMa3biBaHUS
Ha HanpaBnsoLen NOBEPXHOCTH.

Mpumeps!:

MB LenbHblW naTyHHBIN cenapaTop,
LEHTPMPYEMbIA NO BHYTPEHHEMY KOIbLLY.

MPB LlenbHblli naTyHHbIA cenapaTop OKOHHOro
TUNa, LEHTPUPYEMBIA NO BHYTPEHHEMY
KonbLLy.

MAS LlenbHbIW NaTyHHbLIA cenapaTop €O
CMa304HOM KaHaBKOW Ha HanpaBnsoLlen
NOBEPXHOCTWU, LEHTPUPYEMBIA NO
HapPY>XHOMY KOIbLly.

Ecnu B 0603HayeHun ecTb uncna, cnegyouwune
nocrne cumBona cenapartopa, TO OHU MOTYT
yKa3blBaTb Ha pa3HOBUAHOCTW BapuUaHTOB
KOHCTPYKLMIA 3TOro TUna cenapartopa.

Mpumepsbl:

M6  MexaHnyeckn o06paboTaHHbIN NaTyHHbIN
cenapaTtop ANS UMNUHAPUYECKUX
PONMKOBBIX NOALIMMHUKOB, LIEHTPUpYyeMbI
nNo ponuMkKkam, C 3aknenkamwm
TpaneuneBnaHon opMbl.

MA6 MexaHuveckn ob6paboTaHHbIV NaTyHHbI
cernapartop Ans LWMMMHAPUYECKUX POMKOBBIX
NOALLMIMHUKOB, LIEHTPUPYEMBI MO HAPYXHOMY
KonbLy, C 3aKknenkamu TpaneuneBuaHON

dhopmbl.

MoawwunHukn 6e3 cenapartopa

I'Ile onpegeneHHbIX obcTtoaTenbcTBAXxX
nogWNNHUKN MOTYT HEe MMEeTb cenapaTtopoB. B
TakKnux cnyydadax, noawnnHUKM MMerT NOoJiHble
KOMMNNEeKTbl TeJs1 Ka4eHus.

BeccenapatopHble NOAWMWNHUKA C MOSMHbIMYU
KOMMNMEKTaMu TEN KavyeHnsa NaeHTUULNPYOTCS
cnegyowmmm cydukcamu:

Cuctema yCnoBHbIX
00603Ha4YeHnmn

\'J BbeccenapaTopHbIN NOQWNNHUK C
KOMMJIEKTOM LLAPOB UITN POSMKOB

VH beccenapaTopHbIi LUNMHOPUYECKUIA
PONUKOBBIN NOJQWUNHUK C
camMoy[epXXMBaKLWUMCS KOMMNIIEKTOM
POIMKOB.

Knaccbl TouHOCTU

MoAWWNHUKN Ka4eHUa U3roTaBnmnBarTCH B
pasnuyHbIX KJflaccax TOYHOCTU. [logwnnHukm
cTaHpapTHoro knacca todyHocTtu PN, kak
npasuno, yaoBNeTBOPSIlOT BCEM TpeboBaHMAM
obuUlero MaWMHOCTPOEHNS OTHOCUTENbHO
paboTocnocobHOCTU 1 pa3MepHON TOYHOCTH.

[ns cneunanbHbIX NPUNOXKEHUIA, KOTOpble TpebytoT
Gonee BbICOKOM pasMepHON U reoMeTpu4eckon
TOYHOCTW, MOALUMMHMKA MOTYT M3rOTaBnuBaThCs B
bonee BbICOKOM - MPELIM3NOHHOM Kracce TOYHOCTU
(To ecTb, B knaccax TouHocTu P6, P5, P4 n P2).

Knaccbel TO4HOCTN HaMbonee YacTo UCMONb3yeMbIX
NOALUUMHMKOB CTaH4apTM3MpoBaHbl cornacHo DIN
620.

[ns ctaHAapTM3MPOBaHHbBIX KIaccoB TOYHOCTU
B 0603Ha4YeHMAX NOALLIMMNHUKOB MCMOMb3YITCH
cnegytowmne cyduKenbl:

PN(P0) MopwnnHMkn cTaHQapTHOro Knacca
TOYHOCTM.

Cydpopukc PN He ykasbiBaeTcH,
T.K. ABNSeTCHA CTaHAapPTHbLIM, a
nctopuyeckm, ncrnonesayertcs (PO).

P6 TOYHOCTb pa3MepoB COOTBETCTBYET
knaccy 6 no craHgapty ISO.
P5 ToyHOCTb pasMepoB COOTBETCTBYET

knaccy 5 no craHgaprty ISO.

P4 ToYHOCTb pa3MepoB COOTBETCTBYET
knaccy 4 no craHgaprty ISO.

P2 ToYyHOCTb pasMepoB COOTBETCTBYET
knaccy 2 no craHgaprty ISO.
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[Ona cneuymanbHbIX NPUMTOXEHUA OTAENbHbIE
NoALUMMHUKLA KaYeHUst n3rotaBnuBeatoTcs ¢ bonee
cCTpormmm gonyckamu gnsa nonyvyeHus
onpepeneHHbIX XapakTepuUcTukK, TakMx Kak
pagnansHoe 6ueHue, bueHne ¢ NUUEBOW CTOPOHDI
nT.a.

MpyMepbl NOALIMMHUKOB CO CTPOrMMM JOMYyCKaMMU:
cchepuyeckme poniMKoBble NOALWUMHUKKA AN
BMGpPOCKUT, CydprKC KOHCTPYKLMKN SQ34.
Ocobble oonycku Takux NOALIMMNHUKOB OObIYHO
yKasblBalOTCA B COOTBETCTBYOLMX Tabnuuax
NpoAyKTa B KaTanore npov3BoauTensi.

3a3zopbl

[na onTumanbHOW KOppeKkTUupoBkn paboyero
3a3opa npu ycTaHOBKE MOALUMMHMKA KavyeHus,
6ONbLUMHCTBO NOALUUMHUKOB U3roTaBnnBaeTcs C
pasnuyHbLIMU 3a30pamu.

B 3aBMCUMMOCTM OT TMMa NOALIMMHUKA, KaxObli
oTAenNbHbIA NMOALUMMHUK OTNNYaETCs paavanbHbIM
M OCeBbIM 3a30POM.

Ona HanGonee obWMNX TUNOB NOALIMMHUKOB U
pasMepHbIX CepUI, 3a30pbl CTaHAAPTU3MPOBAaHbLI U
onpegensaTcs rpynnamu 3a3opos cornacHo DIN
620.

Mpynnbl 3a30poB:

Cc1 BHyTpeHHUR 3a30p noAwunnHukKa
MeHbLe C2

C2 BHyTpeHHMI 3a30p noawnnHuka
meHblwe CN

CN(C0) HopmanbHbIV 3a30p.

Tak kak oH siBnsieTcs CTaHOapTHbIM, TO
cydduke CN yacto He ncnonb3yeTcs
W Ha NpakTUKe UCMOMb3yeTCsl CUMBOIN
Co.

C3 BHyTpeHHUN 3a30p noAgwmnnHuka
6onbue CN.

C4 BHyTpeHHUR 3a30p noAgwmnnHuka
6onbwe C3.

C5 BHyTpeHHUN 3a30p nogwmnnHuka
6onble C4.
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CneumanbHbIf 3a30p:

Ecnun gpnsa nogwunHuka TpebywTcH
MHOuBMAyarnbHble UKW cneuunanbHble 3a30pbl,
KOoTOopble He BXOASAT B rpynnbl 3a30poB,
craHgaptusnposaHHble DIN 620, To cyddmkebl
MCMNonb3ylTCs B Ka4eCcTBE YacTU OMUcaHus
NoALLMMHUKA.

B 3aBucumocTm OT TOro, ABNATCHA nNun
3a30pbl «paavanbHbIMUY UMW «OCEBLIMUY,
B 0603Ha4YeHUn nogwmnnHUKa NCnonb3yTcH
cydpdumkebl «R» n «A» BMecte ¢ MUHUMAarbHbIM
M MaKCcuMManbHbIM 3Ha4YeHUsIMU 3a3opa,
BblpaXeHHble B MUkpoHax (um). Kaxpoe
3HayeHuMe 3a3opa B cydpdukce otgensaercs
amnepcaHgom «&». Huke npuBeaeHbl TUMUYHbIE,
4YacTo ucnosnb3yemble CyPdUKChI.

R80&150 CneuunanbHbli pagvanbHbIA
3a3op.
3asop mexay 80 n 150 mukpoHamum.

A70&110 CneumanbHbIl 0ceBOW 3a30p.
3asop mexay 70 un 150 MukpoHamu.

Mpn HeobxogMMoCTK, 3Ha4YEHMS 3a3opa MOryT ObITb
perynupyemMmbiMu B npegenax oTAenbHON 4actu
CTaHOaPTHOM rpynMbl 3230POB.

Takoe orpaHuyeHne obosHavaetcsi Oykaoii (H, M unu
L), koTopas crnegyeT 3a CUMBOSIOM Pynribl 3a30P0OB
NOALLMMHMKA.

Mpumeps!:

C2L 3as3op perynupyetcsa B npegenax
HUXHeW YacTu rpynnel 3a3opos C2.

C3M 3a3op perynupyeTtcs B npegenax
cpepgHen YacTu rpynnsl 3a3opos C3.

C4H 3as3op perynupyeTtcsa B npegenax
BepXHeW YacTu rpynnel 3a3opos C4.

Ecnu nogWWNHUKM M3TOTOBNEHbl MO
cneynanbHOMY KNaccy TOYHOCTM M UMEIT
onpeaeneHHbIn 3a3op, To 06e 0coBeHHOCTH
coyYeTaloTcs B 04HOM crMBore. B Takux cryyasx
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bykea «C» B 0603Ha4YeHuUM 3a3opa onyckaeTcs.
Hwxe nokasaHbl TUNMYHbIEe, Hanbonee yacTo
ncnonbe3yemble, CyddUKChbI:

Knacc TouHocTn P6 + 3a30p C2 = P62
Knacc TouHocTn P5 + 3a30p C4 = P54

CneumnanbHble CMa3Ku

[ns cneumanbHbIX 3KCMyaTauMOHHBIX PEXUMOB,
nogwunnHukn NKE MoryT noctaBnatbcs
3anoOfITHEHHbIMU creunanbHbIMKM CMa3KkaMu
cornacHo 3akasHou cneuudmkaLmm nnm ¢ pasHomn
CTENEHbLI0 3anofIHEHNA CMa3Kon, oTnn4varoLenca
OT CTaH4apTHOW.

[na oTnn4mMs 3TUX NOAWMMNHUKOB OT CTaHAAPTHBIX,
3TV TUNbl MNOALWWUNHUKOB MOAEHTUDULNPYIOTCS
pasnuyHbIMK cyddmkcamm.

MoalWnNHWUKK, coaepXaline cneumanbHble

CMa3sku, B cucTeMe YCroBHbIX 0603Ha4eHn NKE
UMELOT crneayowme cyqdukcs!:

A XX B

A) CumBON TemnepaTypHoOro guManasoHa

CMaskKu

LT 3anonHeHne nogwunnHMka cmMaskomn
ONst HU3KMX TeMneparyp.

MT 3anonHeHne noglwunHMKa cMaskon
ONs CpegHuX Temneparyp.

HT 3anonHeHne noglwmMnHMKa cMaskon

Ona BbICOKMX TeMneparyp.

LHT 3anonHeHMe nogwWMNHKUKA
cneumanbHON cMaskom AN HU3KUX U
BbICOKUX TeMneparyp.

XX)  Yucno B cydcpukce

Cuctema yCnoBHbIX
00603Ha4YeHnmn

A CTeneHb 3anofiHeHns nogLwunHuka
cmaskon ot 10% + 15%

B CTeneHb 3anofnHeHnsa nogwunnHuka
cmaskom ot 15% 0o 25%.

- CTeneHb 3anonHeHus noawunnHuka
cmas3konm oT 25% po 50%
(cTranpapTtHas).

M CTeneHb 3anofiHeHUs nogLnnHuKa
cmaskomn ot 45% no 60%.

X CTeneHb 3anofHeHus nogwunHuka
cmas3kon oT 70% po 90%.
(MopWMNHMK NOMHOCTBIO 3anoNHEH
CMasKon).

(o8 CTeneHb 3anofiHeHWs nogLwunHuka
CMa3Kolh B COOTBETCTBUM C
3aKasHbIMU crieLunduKkaunsmu.

Mpuvep: LHT23

LHT 3anonHeHue crneuyuanbHOM cMasKkomn
ONS HU3KNX U BBICOKMX TEeMMeparyp.

23 .. Ywucno ykasbiBaeT TWM MCMONb3yeMoW
CMa3sku.

- CTtaHpapTHasa cTeneHb 3anofHeHus
NoALIMMHMKA CMa3KOM.

CuctemMa YyCNIOBHbIX O60O3Ha4YeHUM
MEeTPUYEeCKUX KOHUYECKUX POJINKOBbIX
noawwunHukoB NKE B cootrBetcTBuUM ¢ DIN ISO

355

B cny4yae MeTpunyeCKnX KOHNYECKNX POJIMKOBbIX
noALWUNHNKOB UCTOPUYECKN CINOXNITOCh TakK, YTO B
HacTodLlee BpeMda UCNOoNb3YKTCA ABEe pasiinyHble
CUCTEMbIl YCNOBHbIX 0603HaYeHuiA.

B cucteme ycnoBHbIX 0603Ha4YEeHNI METPUYECKNX
KOHWYECKMUX PONMMKOBBLIX MOALWNNHUKOB B
cootBetcTBMKN ¢ DIN 616 cepumn nogwMnHUKOB
HaymHatTCAa ¢ umdpbl "3".

B) CuMmBON CcTeneHWU 3anonHeHUs .
NOALIMMHNKA CMa3Koil B % OT BHyTPEHHEro B cucteme ycnoBHbIXx 0603HA4YEHUI METPUYHECKNX
NPOCTpaHCTBa KOHUYECKUX PONMMUKOBbIX MOAWMUNHUKOB B

cootBetcTBuM ¢ DIN ISO 355 ob6o3HaveHne
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HauymHaeTcs ¢ O6ykebl "T", KOTOpas ykasbiBaeT
Ha KOHW4YecKue MOALLMMHUKKU, M fanee cnegyet
6-3Ha4yHas KombuHauus 6yks n uudp(puc. 3.6).

[Symbol of bearing Series‘L
r
LT

4 |
metric tapered
roller bearing

[Contact angle

D|¢C 1|o75\

[Diameter series

[Width series

[Bore diameter [mm]
Puc. 3.6

lpe:

Symbol of bearing series - cumBon cepuu
noaLmnmnHUKa

metric tapered roller bearing - meTpudeckun
KOHWYECKMIN POMMKOBbIN MNOALUMMHUK

Contact angle - yron koHTakTa

Diameterseries - Cepusi anametpa

Width series - Cepusi LUMPUHBI

Bore diameter (mm) - QnameTp oTBEepcTMS B
MUMUMeETpax

CumBonbl yrnoB KOHTaKTa:

Cumson Yron koHTakTa a
> <
1 3ape3epBUPOBAHO
2 10° 13°52’
3 13°52’ 15°59’
4 15°59’ 18°55’
5 18°55’ 23°
(] 23° 27°
7 27° 30°
Tabnuua 3.1

Cepun gnameTpoB:

Cepvwl aAnamMmeTpoB MeTpU4eCKnXx KOHUYeCKux
poNnKOBbIX NMOAWNNHUKOB onpegenarnTcA
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COOTHOLEHNEM UX NMOMEPEYHOro CevyeHus
(cooTHOWeHWEe AnamMeTpa OTBEPCTUSA K
Hapy>XHOMY AVaMeTpy NOALLUMHUKA).

D
Cuneon dOT
> <
A 3ape3epBMpPOBaHO
B 34 38
c 38 4,4
D 4,4 4,7
E 4,7 5,0
F 5,0 5,6
G 5,6 7,0
Tabnuua 3.2

Cepuun WNPUH:

Cepun WMPVH ONPeaensioTcs No rpaHnYHbIM
pasmepam:

-
Cumeon| (D - d)0,95
> | s
A 3ape3epBUPOBaHO
B 0,50 0,68
C 0,68 0,80
D 0,80 0,88
E 0,88 1,00
Tabnuua 3.3

OunameTp oTBepcTU:

B cucteme ycnoBHbIXx 0603Ha4YeHUn, B
cootBetcBuu ¢ DIN ISO 355, gnametp
OTBEPCTUS METPUYECKOro KOHUYECKOro
pPONMKOBOro MOALWMWMNHMKA YKa3biBaeTcs 6es
Koda, B MUNIMMETpaXx.

CneuvanbHble TpeboBaHUA K
KayecTBy
Bo mHorux NPUNOXEeHUAX C ncnofib3oBaHNEM
CTaHOApPTHbLIX NOALWNNHUKOB, NocneaHne MoryTt
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ObITb ONTMMM3NPOBaHbI NOA 0COObIE TPeBOBaHMS.
Takasi KOppeKkTepoBKka NapaMeTpoB NOALUMMHUKE
MOXeT OblTb Bbl3BaHa OTAENbHbIMMU
cneunMdPUUYHBIMU XapaKTepucTUKaMu u
ocobeHHOCTAMU, TpebyemMbiMnU3aKka3HbIMM
cneumguKaunsamu.

OTa KoppeKkT1pOBKa NapaMeTpPoB BbINOMHAETCS MO,
Tak HasblBaeMbIM, crneunanbHblM TpeboBaHUsiM
K kayecTBy (B 0603HavyeHuun cyddukc SQ),
KoTopble onpefensitoT ocobble xapakTepucTUKM
N HEOXOAWMbIE UBMEHEHUS B KOHCTPYKLUM
NOALUMMHMKA ANst OTAEMbHBIX MPUIOXKEHNIA.

HekoTopble npumepsbl cneuunanbHbix TpeboBaHuii
k kavyectBy NKE:

SQ1 MMoAWWUNHUKNA KayeHUs, Ucronb3yeMble B
KENe3HOOOPOXKHBIX TATOBLIX ABUrATENsX

SQ2 T[logWnnHUKN KavyeHus, UCnosb3yemMble B
KenesHoJopPOXHbIX Bykcax

SQ34 Cdepuyeckme ponvKoBble MOALWMUMHUKN
ONS NpunoxeHun ¢ Bubpaumen (Hanpuvep,
BMGpocuTa)

Cuctema ycnoBHbIX 0603Ha4YeHUM
cneumnanbHbIX noawunnHnkoB NKE

[na npunoxeHun, roe cTaHgapTHble OTHOLLEHUA
He BbIMNOMHAT 3P EPEKTUBHO CBOU (PYHKLUM,
MOTYyT MCMNONb30BaTbCHA cNeunanbHble
NOOWWUMNHUKKN, KOTOPble YAOBNETBOPAT
TpeboBaHusa noTpebuTenen K OCHOBHbLIM
aKCcNnyaTauMOHHbLIM XapakTepuctmkam
NOALUMMHUKOB.

Takue cneuvmanbHble NOAWMUNHUKN
M3roTaBnNMBaTCA MO O0COObIM 3aka3HbIM
cneundukaunam. Bo mHormx cnyyasix oHu
UMEIT CYLLECTBEHHbIE OTNINYMSA OT CTaHOAPTHbIX
NOALLUMHUKOB.

[ns Toro, 4ToObI He nepenytatb cneuuarnbHble

Cuctema yCnoBHbIX
00603Ha4YeHnmn

MOALWMWMHUKA CO CTAHOaPTHBIMU M OTPasuTb
B 0603HaYeHUN BECb BO3MOXHbIA AManasoH
M3MEHEHUN Ona cneumanbHbiX NOALWMUMHUKOB,
cyllecTByeT oTAenbHas cucTemMa YCMOBHbIX
o603Ha4YeHUl, yHUKanbHasa AN KaXx4oro
Npou3BoAUTENS.

CTpyKTypa cuctemMbl YCNOBHbIX 0603HauYeHUn
NKE ans cneumanbHbIX NOALUMMHUKOB MOKa3aHa B
cneaytouen unntoctpaumm (Puc. 3.7):

[A]B]C]-{D]

d-.]iecmn type

Continual
numbering

[bore diameter

[Suffixes

Pwuc. 3.7
loe:
Bearing type - Tvn noawunHuka
Continual numbering - HenpupbIBHast Hymepauus
bore diameter - guameTp oTBEpPCTMA
Suffixes - cyddpumkcenbl

A) CumBon TMna noAwWuUnHUKa
CRB CneuuvanbHbli LUWANHAPUYECKUN
POSMKOBBLIN MNOALIMMHNK.

DGB CneuunanbHbln paguanbHbIi LWapuKoBbIn
NOALUMMHUK.

ACB CneuunanbHbin pagnanbHO-YNOPHbIN
LLIAPUKOBbIV NOALUUMHMK.

SRB CneuuanbHbii chepuyeckmii poniMKOBLIN
NOAOLLMNMHUK.

TRB CneunanbHbIi KOHUYECKUI POMMKOBBIN
MOALLNMHUK.

THB CneumanbHbI yNOPHbIA NOALWUIHMK.
SG CneuuanbHbIi NOALWNMHUKOBLIN KOPMYC.

B) HenpepbiBHaa Hymepauus

B) CumBon anameTtpa oTBepCTUSA
Kak n gna ctaHgapTHbIX NOALUMIHUKOB, AnameTp
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oTBepcTus B 0603Ha4YeHUN yKkasbliBaeTcs B
COOTBETCTBMM C pa3sMepoM noaLumnHuKa B Buae
HOMepa CChIfIkM OTBEPCTUSA (AMamMeTp OTBEpPCTUS
B MUNNMMETPax onpefensieTcs YMHOXeHUeM
HoOMepa Ha 5), nnu HenocpeaCTBEHHO B
MUNIMMETpaX.

Ecnn guameTp oTBepcTuUs ykasbiBaeTcs
HEenocpeACTBEHHO B MUMIMMeTpax, TO OH
oTAensieTcs oT Homepa NOALIMMHUKA HaKMOHHOM
yepton (/)

) Cycdhdukcbl

Ecnn ato Heobxoanmo, To o6o3HayeHuns
cneuvanbHbIX NOAWWNMNHUKOB MOTYT UMETb
cycddukchl, KoTopble ObINMUM pacCMOTPEHbI B
pasgene ycrnoBHbIX 0603HaYeHNI CTaHAAPTHbIX
NOALLUMMHKKOB.

YcnoBHble obo3HavYeHuNs
COMYTCTBYHOLWMUX NPUHAANEXHOCTEN U
yacten ana nogwunHukoB NKE

3aerI1VITe.l1bele U CTAXHbIE BTYJKN

YcnoBHble 0603Ha4YeHUs1 Ana 3aKpenUTenbHbIX 1
CTSDKHbIX BTYFIOK NPeacTaBnsatoT cobon BykBbl Unu
KOMOMHaUUM U3 HECKONbKUX OYKB U CriefyroLmx
32 HUMWN MOEHTUPUKALNOHHBIX HOMEPOB,
yKa3blBalLWMX Ha ceputo, Ans KOTopbiX 3TK
BTYJIKM NpeAHa3Ha4YeHbl Mo CBOMM pasmMepam.

MOoeHTMPUKaUNOHHBIN HOMEpP OTBEpCTUSA
3aKpennTenbHON U CTSXKHOW BTYMKKW Bcerga
MAEHTMOULMPYHOT AVaMEeTP OTBEPCTUS NOALLNIHMKE,
NS KOTOPOTo 3Ta BTYJKA NpeaHa3HadeHa.

Ons voeHTuduUKauum geameTpa OTBEPCTUSA
BTYIIKM MCMOMb3yeTCcA Ta Xe camasa cucrema
YCNOBHbIX 0603Ha4YeHUN, YTO M AnNSA
MOALLMMHUKOB.

Ecnu gnametp oTBepCcTUSA Takux BTYNOK He
MCMOMb3yeTcsl B CTAHAAPTHOW CUCTEME YCIOBHbIX
0003HaYeHUNn, TO HOMWHanNbHbLIK pas3mMep
AvnameTtpa OTBEpPCTUS BTYNKW yKa3biBaeTcs nocre
OCHOBHOro 0603Ha4YeHNs 1 OTAeNnseTcs OT Hero
HaKIOHHOW YepToMn.
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BTynku 6onblumx pasmMepoB YacTo MMET KaHaBKu
M OTBEpCTUs Ans noABoja W pacnpenenexHus
CMa3ku Npu nofjaye ee noj AaBneHWEM BO BpeMS
YCTaHOBKM MOALUMUMHUKA.

MpumMmepbl ycrnoBHbIX o6o3HayeHUm
3aKPENUTENBbHBIX U CTSHXKHBIX BTYITOK:

H MeTpnyeckas cTaHgapTHaga
3aKkpenuTenbHas BTynka

H320 3akpenutenbHasa BTynka cepun H3 onsa
Bana guametpoM 90 mm, gna d = 100 mm

OH  3akpenuTenbHasi BTynKa C KaHaBKoW AnNs
CMasKu npu nogade ee noa AasBlieHUEM
npu ycTaHoske nogwmnHuka. OcranbHble
XapaKTepUCTUKMU BTYNKU aHaNoOrMyHbl
CTaHOapTHbIM.

OH31/500
3akpenuTenbHasi BTyNKa ¢ KaHaBKoW Ans
cmasku, cepum OH 31, d = 500 mm

AH MeTpuyeckasa ctaHgapTHasa CTsXxHas
BTYyrKa.

AH314
CrskHas BTyrnKa Ansi Bana guametpom t 65
MM, cepua AH3, ansid = 70 mm

AHX CrTtspkHas BTynKa C rpaHUYHbIMK pa3mepamu,
onpeaeneHHbIMK cTangaptamu ISO.

AHX2310
CTshkHasa BTynKa Ana Bana guametpom 45
MM, cepusa AHX23, ona d = 50 mm
AOH and AOHX

CTskHasi BTyNKa C KaHaABKOW ANsi CMa3Ku
npu nogaye ee noa gaBlieHUMEM Mpwu
ycTaHoBKe nogwunHuka. OctanbHble
XapaKTepPUCTUKN BTYINKU aHANOTMUYHbI
cTaHdapTHbIM, cepun AH n AHX.
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HA and HE
3akpenuTenbHble BTYNKU Ansi BanoB C
avameTpaMu OOAMOBON pasMepHOCTMU.
OcTanbHble XxapakTepPUCTUKN UAEHTUYHbI
CTaH4ApTHbIM BTYNKaM MeTPUYECKOM
pasmMepHOCTH.

CTonopHble ranku

YcnoBHble 0603HaYeHUA CTOMOPHBIX raek
00bl4HO HauymHawTca ¢ 6ykB «KM» nnu
«HM», conpoBoxpgaemMbix BykBamu u
NAEeHTUPUKALNOHHBIMW HOMEpPaMK pasmMepHOCTH
pe3bbbl. Ecnv 3TOT MAaeHTUMMKaALMOHHBIA HoOMep
B 0603Ha4YeHMn YMHOXUTb Ha 5, To pesynbraT
OyaeT yKka3blBaTb HOMUHAINbHBIA AUaMETP rankn B
MWUNIIMMETPAX.

EnvHcTBEHHOE UCKNtoveHue B 0603Ha4YEHUM NMEOT
cTonopHble ranmkm cepuin HM 30 n HM 31. [nsa atmnx
TWUNOB raek OCHOBHOE 0DO3HaYeHne COCTOUT K3
YeTbIPEX3HAYHOrO Yucna, rae nepsble Ase undpbl
NAEHTUULIMPYIOT CEpUIo raek, a creayrowme ase
undpbl YKa3bIBaOT HA pa3MeEPHOCTb Pe3bibl..

[nsa CTONOpPHLIX raek ¢ AnameTpamn pesbObl
6onee 500 MM, HOMVHaNbHLIA AMameTp pe3bObl
yKa3bIBaeTCsl MOCre OCHOBHOro 0603HavYeHns n
OTAENseTCA OT HEro HaKIMOHHOW YEpPTOW.

Mpumeps!:
KM CTtaHpgapTHasa cTtonopHas ranka c
MeTpuyeckon pesbbor no ctaHgapty ISO.

KM30
CTonopHas ranka ¢ MeTpuyeckon pesbbon
M 150x2. HapyxHbii guametp 195 mm.

KML CronopHas rarika ¢ MeTpuyeckomn pesnbon
ISO. NmeeT Benee y3koe nonepevHoe

Cuctema yCnoBHbIX
00603Ha4YeHnmn

KML30
CronopHas ramnka c pesbbon M 150 x 2.
HapyxHbii gnametp 180 Mm.

HM CrtonopHasa rarika ¢ MeTpu4yeckomn
TpaneueunganbHon pe3bbor No cTaHaapTy
ISO.

HM52-T
CTtonopHas ramka ¢ TpaneuenganbHON
pesbboii. Pesbba 260 x 4. HapyxHbl
anametp 330 mm.

HML CrtonopHasa rarika ¢ MeTpu4yeckom
TpaneuenganbHON pe3bbor No cTaHaapTy
ISO. NmeeT Gonee y3koe nonepeyvyHoe
CeyeHre Mo CPpaBHEHUIO CO CTaHAAPTHLIMU
rarikamu HM.

HML52-T
CTtonopHas ramka ¢ TpaneuenganbHON
pe3bboi. Pe3sbba 260 x 4. HapyxHui
anametp 310 mm.

KMT CronopHas ranka ¢ MeTpmMyeckon pesbbom
no crtangapty ISO n ¢ yctaHOBOYHbIMY
BWHTAaMM CO wWnunuamun angd oceBoOn
dukcaumm.

KMT30
CTtonopHasa ramka C yCTaHOBOYHbIMMU
BMHTaMu co wnuuamu, pessba M 150 x 2.

KMTACTONOpHas rarika ¢ MeTpuyeckorn pesbbom
ISO, ¢ ycTaHOBOYHBIMY BUHTAMU CO
wnuuamu ans ocesBomn cdukcauyuu.
CronopHas ranka KMTA aHanorv4Ha raiike
KMT, HO umeeT rmagkyto LUIIMHOPUYECKYHO
HapY>KHYI0 MOBEPXHOCTb

ceyeHue No CPaBHEHNIO CO CTaHAAPTHLIMU KMTA30
rakamm KM. CTtonopHasa ramka ¢ yCTaHOBOYHbIMMU
BMHTaMM cO LWnuuamu. MMapakas HapyxHas

NOBEPXHOCTb, pe3bba M 150 x 2.
www.nke.at 45



Cucrtema ycrnoBHbIX
0603Ha4YeHnn

CTonopHble Wanbbl

CTonopHble Wwaiibbl UCMonb3yTCs ANS HaaEeXHOM
M NPOCTOM (PUKCaLUM CTOMOPHBIX Fraek Ha MecTe
YCTaHOBKM.

YcnoBHble 0603Ha4YeHUss CTONOPHbIX Wanbd
HavynHatwTca ¢ 6ykB «MB» unn «MBL»,
COMpoBOXAAaeMbIX UOEHTUMPUKALUOHHBIM
HOMEpPOM pasMepHOCTH LIanbbl.

OTOT MAEHTUPUKALUOHHBIA HOMEP, NpU
YMHOXEHUW ero Ha 5, ykasbiBaeT HOMUHambHbLIN
AvameTp OTBEepPCTMHA CTONOPHOW wWwanbbl B
MUAIMMETPax.

MB CraHpgapTtHas cTonopHasi wawnba.

MB30 CraHgapTHas cTonopHas wanba ans
ctonopHon ravkm KM30.

MBL CronopHas wanba ans ctonopHom
rankn cepum KML ¢ ymeHbLUEHHbIM
nonepeYHbIM CeYEHNEM MO CPaBHEHUIO
CO CTaHOapPTHbLIMU CTOMNOPHbLIMMU
rankamu Tvn MB.

MBL30 CrtonopHas warnba ans cTonopHom
raviku KML30.

YcTaHOBOYHbLIE KOMMNNEeKT bl
noawMNHUKOB

B 0cobbIx NnpunoxeHusix, HaNnpMMep, B TakOM, Kak
NOALLUMMHUKK, UCNOMb3yeMble B LUNUHAENSAX ANS
MexaHn4ecKkorn o6paboTkK, OTAENbHbIE NOALUMMHUKA
4YacTo 06beANHSAIOTCA B YCTaHOBOYHbIE KOMMNIEKTHI.

XoTa 3T0 o6beauHeHEe NOAWMNNHUKOB B
KOMMMEKTbl NMPUMEHSIETCS, FMaBHbIM 06pasom,
ONA KOHUYECKUX POSTMKOBBIX MOALWMMNHUKOB U
paananbHO-YNOPHbIX LUIAPMKOBBLIX MNOALUMMHUKOB,
Apyrve TuUnbl NOAWMNHUKOB, Takne Kak
pagvarnbHble WapuKoBble MOALWMWMHUKK, Takxke
MoryT ObITb COBOEHbI B BUAE KOMMIIEKTa.
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Moabop coOTBETCTBYOLWMNX MOALWMMHUKOB, AN
MCNOSb30BaHUS UX B KOMMMEKTax, NPOU3BOAUTCS C
0coboMi TLaTENbHOCTBIO.

KomMmnnekTbl NOAWUNHUKOB O0ObIYHO
moeHtTudunumpyrwTca cydbdunkcamum,
yKa3blBalWNUMN HAa HOMEpPa OOUHOYHBIX
NOALIUNHUKOB M3 KOMMMEKTa, U pacrnonoxeHue
NOALUNMHMKOB OTHOCUTENBLHO APYT K ApYrY.

Takke B 0603Ha4YeHNM MOXET ObITb YKa3aH 3a3op
UNu gaxe npeaBapuTenbHbIA HATAT KOMMNeKTa
noaLwnnHUKOB.

DB KomnnekTt, cocToswunin n3 AByx OANHOYHbIX
NOALIUNHNKOB (OAMHOYHbIE paguanbHble
Unun pagnanbHoO-yMnopHbIE LWapUKOBbIe
NOALUMIMHUKA, UMM KOHUYECKUE POSNUKOBLIE
NOAWNNHMUKKN) noaobpaHHble AnNg
YCTaHOBKU MO CXEMe «CMUHA K CMINHEY.

DF [0Ba OAMHOYHbLIX NOoAgWMNHUKA,
nogobpaHHbIX AN YCTAHOBKU MO CXeme
«JIMLOM K NIMLy».

TQO [Ba nogobpaHHbBIX OAMHOYHBIX
OBYXPSAAHbIX KOHUYECKUX POSTIUKOBLIX
NOALLMMHMKA.

QBCYeTbipe OOUHOYHBIX pagunanbHbIX UK
pagAnanbHO-YyNOPHbIX WAapPUKOBbBIX
NoALIMINHMKA, Kaxaasa napa noalwunHUKOB
nogobpaHa ONS cXeMmbl «TAHOEM» C
YCTaHOBKOW «CMWHA K CIMHEY.

QBT KomnnekT n3 4yeTbipex OoAHOPALHBIX
pagvanbHblX UNWU pagnanbHO-YyNOPHbIX
LWapuKoBbIX MOALIUMNHWKOB, OAHa napa
noALwMNHUKOB nogobpaHa Anst yCTaHOBKM
«CMMHA K CTIMHE» N MOXET UCMOMb30BaTLCA
B KOMGMHauUuWM ¢ ApyrMMuM napamu
MOALLMMHWKOB MO CXEME «TaHAEeM».

TR Tpun ogHOPSIAHBLIX paguanbHbIX LWAaPUKOBbIX
MW LUNUHAPUYECKUX PONMUKOBBIX
nogwunHuka, nogobpaHHbIX AnNg
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Cucrema YCNOBHbIX

BEARINGS 00603Ha4YeHnmn
pacnpefeneHusi O4MHaKOBbIX paananbHbIX
Harpysok
2S [Ba nogoOpaHHbIX NOAWMUMNHMKA 4NN
MCNONb30BaHWs B Nape C OAWUHAKOBbLIM
pacnpefeneHnemM paavansHOW Harpysku.
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O6Lme cBeaeHus
O noAwWunnHuKax

O6Lwan yactb

B nononHeHne K xapakTepucTtukam,
MHOWBUAYaANbHBIM ANSA Ka)XAoro tuna
NOALLMMHMKA, BCE MOALWUNHUKA KaYeHUs nmetoT
HEeCKONbKO O6LMX XapaKTepuUcTuk, KoTopble
onpeaeneHbl B ctaHgapTtax 1ISO, DIN n BSI.

Matepumansl

MaTtepumanbl Konew v Ten Ka4eHus

Konbua n Tena kavyeHus cTaHAapTHbIX
noawwunHukoB NKE n3rotaenmearoTtcs N3 06beMHO-
3aKaneHHbIX UM NMOBEPXHOCTHO-3aKaneHHbIX
cTanen B cooTBeTcTBMU cO cTaHgapTamu DIN
17230/1SO 683-17: NoALMUNHNKMA C HOpPMaIbHbIM
nonepeyHbiM cevyeHnemM us ctanu 100Cr6 mnm
SAE 52100, kpynHoraGapuTHblEe NOALUMMHUKA UK
NOALUMMHUKM C GOMNbLUMM NOMNEPEYHbIM CEHYEHNEM
u3 ctann 100CrMn6.

KOMMNOHEHTH MOAWWNHUKOB KayeHUs,
paboTaloLmx Npy BbICOKUX YAAPHbLIX Harpyskax,
N3roTaBnNMBalTCA U3 LLEMEHTUPYEMBIX CTanewn.

B oTtoenbHbiX cny4dyaax, ana obecnedyeHus
npoaonXxutenbHon paboTbl NOAWNNHUKOB
Npu BbICOKUX TemnepaTypax 1 MOBbIWEHHbIX
TpeboBaHUIn K TBEPAOCTU UX KOMMOHEHTOB,
NOAWUMNHUKN MOTYT OblTb M3TOTOBMEHbI U3
pas3nn4yHbIX cneumanbHbIX COPTOB CTanu, XoTs
BbICOKME TemnepaTypbl 0O6bIYHO OrpaHMYMBalOT
CBOWCTBa CMa304HbLIX MaTepuanos.

MoaWwunNHMKN KayeHus, npeaHasHadYeHHble Ang
paboTbl B arpecCMBHOM U KOPPO3UOHHOWM BHELLHEWN
cpene, M3roTaBNMBATCA U3 HEPXKABEIOLMX CTanew,
XOTSl 9TO MPUBOAUT K HEKOTOPOMY CHWXEHUIO
TBepaocTu, obycnoBneHHon ctaHaapTamu, u
MO3TOMY CHUXKAET rpy30MoabEMHOCTb NOALLMMHUKA.

TepmoobpaboTka

KoMmnoHeHThbl nogwunnHmMkoB kadyeHusa NKE
UMEIOT MOBbLIWEHHY TBEPAOCTL, MOMYYEHHYIO
B pe3ynbTaTe UCMNOMb30BaHUSA COBPEMEHHbIX
METOL0B 1 TexHonoruv TepmMoobpaborku. Konbuia
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NOALUMMHUKOB MMEIOT pa3MepHyto cTabunbHOCTb
npu ctaHgapTHbIX paboynx TemnepaTtypax
no 120°C (248°F), xoTa B Te4eHUEe KOPOTKOro
nepuopa BpeMeHu gonyctuma ux paborta npwu
Temnepatype 150°C (302°F). HopmanbHbIi
YypOBEHb TBEPAOCTN CTaHOAAPTHbLIX KOMMOHEHTOB
noALWMMNHUKOB nocne TepmMmoobpaboTku:

Konbua 58-64 HRC

Tena kavyeHuns 58-64 HRC
B mapknpoBke KOMMNOHEHTOB NOALIMMHUKOB,
npowegLwnx ctaHgapTHyo TepmoobpaboTky,
cydbdpukec (Hanpumep, SN) 06bIYHO He
yKasblBaeTcs.

MocTosiHHbIE paboune TeMnepaTypbl NOALUMMIHMKA
Bbiwe +150°C (302°F) moryT noBnuaTb Ha
mMeTannypruyeckne CBOMCTBA MOALUMMHUKOBOW
cTanu v Bbi3BaTb HeXenaTenbHble U3MEHEHUS:
noTepro TBeEpAOCTH, HECTABUMBLHOCTL pasMepHOW
1 reOMeTpuUYEeCcKOn TOYHOCTMU.

3710 obcToATENLCTBO TPEbyeT cneumanbHON
TepmMoo6paboTkM AN KOMMNOHEHTOB
NOALWMMHUKOB, NOCTOSSHHO paboTatowmnx npu
BbICOKMX TemnepaTtypax, OTNnu4alLWmnxcs oT
CcTaHOapTHbIX Temneparyp.

Takne NOAWMUMNHUKKM C TemnepaTypHOU
ctabunusaymen narotaenusatrwtTca NKE
no 3akasy.TemnepaTtypbl u o6o3HavyeHus
NOALLMMHMKOB C TemnepaTypHou ctabunusaumven
npvBegeHbl B Tabnuvue 4.1:

TennoBas ctabunusauus
Makc. Temn. Knacc |®akTtop f*)
120°C (248°F) SN 1,00
150°C (302°F) SO0 1,00
200°C (392°F) S$1 0,90
250°C (482°F) S2 0,75
300°C (572°F) S3 0,60
Tabnuua 4.1
BaxHo *)

f, =dpakTOp CHWXEHUA TemnepaTypbl, NOSACHEHUSI
npeacTaBreHbl B rnaBe «Bvibop Tuna m
pasMepoB NMoALLMMnHMKa» Ha cTp. 255.
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Marepuansi cenapaTtopos

BonbLUMHCTBO NOALUIMMHUKOB Ka4eHUS OCHaLLEeHOo
cenapaTtopamu. CtaHaapTHble cenapaTopbl
nogwunnHukos kadyeHma NKE TwartenbHO
nogbupatTca npu cObopke nogwmnHuka ans
obecneyeHuns COOTBETCTBUSA UHAMBUAYANbHbLIM
XapakTepucTmkam M pa3mMepam Kaxporo
TMna NOAWMWNHUKOB, BKN4Yasa Tpebyemblie
onTumarbHble KpUTepMn paboTocnocobHOCTH.

CenapaTopbl W3 WTAaMNOBaHHOM CTanu:
O,ElVIHaprIe nnnm CoCTaBHble cenapaTtopbl
n3roTaennBaldTCA, Kak npaBsuno, mn3 NIMCTOBOM
ctanun metogom wTtamnoBkn. CocTaBHbIe
cenapaTtopbl COeQUHAKTCA MexXay cobon ¢
NMOMOLLbIO KNenkn nnn ceapku.

Tak kak cTanbHble LUTaMMOBaHHbIE cenapatopbl
ABNAKKTCA CTaHAAPTHbBIM OCHaWeHnem
6onblWMHCTBA TUNOB noaWNMNHUKOB, TAaKuUxX
Kak paguanbHble WapWUKoBble MOALWMMHUKN
WU KOHWYECKME PONMKOBbLIE MOALWMUMHUKA, TO
B MapKupoBKe MOALWUMNHUKOB cyddurKec Tuna
cernaparopa 00bI4YHO He yKka3biBaeTCs.

CenapaTopbl U3 LITAMNOBaAHHOW NaTyHU:
CenapaTtopbl U3 WTaMNOBaHHON NMaTyHn
MCNOnNb3yKTCA B MarHUTHbIX MOALWUMHUKAX U B
HEKOTOPbIX ManeHbKUX paguarnbHbIX LWapUKOBbIX
nogWWNHUKAX, U MAEHTUPUUNPYIOTCH B
0603HayYeHunsIx noawmnHuKoB cydcdukcom Y.

CenapaTopbl U3 nonuamMmpaa:

OTn cenapartopbl ABMAKTCA CTaHAAPTHBIMK OIS
HEKOTOpPbIX TUMOB MOALWMMNHUKOB Grnarogaps
NOBbLILUEHHON TOYHOCTU UX POPMbI N NErkKon
yCTaHoBKe npu cOOpKe MOALLIMMHMKOB, 0COBEHHO
ABYXPSIAHBIX MOALLNMHUKOB.

Ons ynyJyweHns MexaHW4YecKkux CBOWNCTB,
B OCHOBHOM A5l MOBbIWEHNS MPOYHOCTH,
cenapaTopbl M3 nonunamupga MoryT 6biTh
apMupoBaHbl CTeknoBorokHom. Kak npaeuno,
9TV cenapaTopbl UMEKT KOHCTPYKLUIO
3aLLEeNK1BatoLLErOCs UMM OKOHHOIO TUNa.

O6Lmre cBegeHus
O noALlunHUKax

OTu cenapaTtopbl U3roTaBAMBAKTCSA NIUTbLEM
nog AaBleHUWEM M 4YacTo AEeMOHCTPUpYyHT
npeBoCcxoAHyto pabotocnocobHocTb Gnarogaps
Marnomy Becy 1 ONTUMarnbHON KOHCTPYKLIMK.

OHu npepHasHadyeHbl anga paboTbl npwu
Temnepatype ot - 40°C po + 120°C (- 40°F
up to + 248°F).Cenapatopbl M3 nonunamuga
naeHTNdUunpytTca B 0603HaAYEHMAX
nogwunHukoB 6ykeBon «T», cnepgywwume 3a
KoTopon BykBbl MW/MNu UndpPbl yKasbiBalT Ha
BapvaHTbl UCMOMHEHMS UM MaTepuansl.

MexaHuyeckn obpaboTaHHble MeTannmyeckue
cenapartopbl:

OTn cenapartopbl U3rOTaBNUBAKTCA C MOMOLLLIO
MexaHu4yeckon obpaboTkm 3aroToBOK M3
NUTOrO UNK KaTtaHoro Metanna Ans npuaaHus
MM onpepeneHHon dopmbl. LlenbHblie
MeTannuyeckue cenapaTtopbl UCMOMb3YOTCS B
crneayoLux cny4vasx:

- Korga Ans cneumanbHbIX 3KCNNnyaTauMOHHbIX
pexumoB TpebyeTcsi 0cob0 MpOoYHLIA cenapaTtop,
Hanpumep, Npu BbICOKON BUOpPaLUM, BbICOKUX
NMUKOBbIX Harpyskax u 1.4. B aTux cnyyasx
cenapaTtopbl LEHTPUPYOTCA U HanpaBnsiloTCs
OypTMKaMn Hapy>XHOTO UNU BHYTPEHHErO KosbLia
NOALUMMHUKA;

- Korga Heo6xo4um BbiNyck HeGONbLWNX
napTvMin NOALIMNHUKOB M OCHAaLLaTb UX APYrMMu
TUnamy cenapaTtopoB HelenecoobpasHo no
3KOHOMUYECKMM coobpaxeHusim (Hanpumep,
cneunarnbHble NOALUMMHUKW, U3rOTOBIIEHHbIE NOA
3aKa3 1 KpynHorabapuTHbIE NMOALLMIHUKM).

B ocHOBHOM, LeNnbHble MeTannuM4yeckue
cenapaTopbl U3roTaBnNUBAKOTCA U3 NaTyHU, XOTs
MOryT UCMONb30BaTbCA U Apyrue matepuansi,
Takue kak 6poH3a, cTarb, CrnaBbl METANsOB U T.A.
YcrnoBHoe 0603Ha4YeHNe LiefbHbIX METansImyeckmnx
cenapatopoB 06bI4HO coaepXuT BykBY,
ykasbiBawLLylo Ha ero matepuan (M ykasbiBaet
Ha naTtyHb, F yka3biBaeT Ha cTtanb, L ykasbiBaeT
Ha nerkMe meTannuyeckue cnnaBbl) U
apyrve 6ykBbl UnuM kombuHauuw n3 Gyks u
undp, npegocTtasnsowmx 6onee nogpobHyto
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O6Lme cBeaeHus
O noAwWunnHuKax

MHdopMauu O TUNe cenapartopa M ero
KOHCTpykumn. Hanpumep: MA, MB, MPA, MPB,
M6, FPA n 1.A4.

CneuunanbHble MaTepuanbl cenapaTopoB

B cny4yae ocobbix akcnnyaTauMoOHHbLIX YCNOBWIA
paboTbl NOALMUMNHUKA MOTYT UCMNOMNb30BaAThLCSH
Apyrue matepuansl cenaparopa.

Mpumepbl: cenapatopbl U3 NONMMEpPOB
apMMpOBaHHbIE CTEKIOBOMIOKHOM, UCMOMNb3yeMble
B BbICOKOCKOPOCTHbBIX WANUHAENbHDbIX
NOALWMNHNKAX, cenapaTtopbl U3 cnekaemblX
MeTannos 1 T.4.

MaTtepmanbl ynnoTHeHUM NOALWMNMNHUKOB U
3alMUTHBIX LWano

MHorme Tmnbl NOALWMMNHUKOB OCHallakTCcs
BCTPOEHHbLIMU YNNOTHEHUSMWU UMK 3ALLUTHBIMU
wanbamu. Takum o6pasom No3nUUS OTHOLLEHUSA
3anedyataHa B a(pdeKkTUBHOM, 3P PEKTUBHOM
n npobenax, COXpaHSAKLNX KOHCTPYKTUBHYIO
KOMMOHOBKY KaK neyartu, Unm aKpaHbl cogepxarcs
B npeaernax NofHon WMPUHbI OTHOLLEHUS.

XoTsa nogaenstoLee 6ONbLUIMHCTBO NOALUNMHUKOB
C BCTPOEHHbLIMU YMNIIOTHEHUSIMU U 3ALUTHBIMUN
wanbamnm npeactaBneHO B OCHOBHOM
LWAaPMKOBbIMU NOAWMNHUKAMMN, CYLLECTBYIOT
TakXe HeKOTOpble TUMbl repMeTU3NPOBaHHbIX
UMNUHOPUYECKMX PONUKOBbLIX UMK UronbYaThiX
POMMKOBLIX NOALUMMHUKOB.

MoALWMNHUKN, OCHALLEHHbIE YNIOTHEHUSIMU UMK
3aWUTHBIMK Wanbamm ¢ 06enx CTOPOH, 06bIYHO
nocTaBnNsATCA 3aMNOfIHEHHbIMW CMa3Kon B
3aBOJCKMX YCIOBUSIX.

B mpuHuMne CyLwecTBYIOT HEKOTOPbIE Pasnuyuns
MeXAy YNIOTHEHUSMN N 3alUTHLIMUK Wwanbamu,
KoTopble He0BX0AMMO y4uTbiBaTb Npu BoibOpe
nogLInnHUKa:

3awuTHble wanbsl (-Z, -2Z)

3awuTHble 6eCKOHTaKTHbIe Wanbbl ABNSATCA
caMblM MPOCTbIM cnocobom repmeTm3aumu
noALlmnnHuka. 3aWwmTHas wanba, Kak NnpaBumo,
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npeacrtaenser cobon TOHKYI LITaMNOBAHHYHO
nnacTuHy Kpyrnom gopmel u3 ctanu (Puc. 4.1),
HapyXHbIA ONOPHLIN TOpeL, KOTOPON umeeT
cneunanbHbli Npodunnb ANS YyCTAHOBKW B
yrnybneHvwe Ha HapyXHOM KofbLie NoALMMHUKa
(1). NMpodmnbHasa oTpaxaroLlas NOBEPXHOCTL (2)
TaKKe CNy>XUT ONOpoW Ans NPeccoBON MNocaaKm
wanbbl B noawmnHuk (Puc. 4.1).

B HeGonblUMX MM MUHUATIOPHBLIX NOALUMMHUKAX
3alWNTHble Wanbbl nHorga ukcupyrTcs C
NOMOLLbIO CTOMNOPHOrO MPYXWHHOIO KOnbLua,
yCTaHaBMMBAEMOro psaoM C 3alMTHOM Lanbon.

—1

Y

Puc. 4.1

FepmeTnanpyowmnin NpoUNUPOBaHHbLIA HUXKHUIA
Topey wanbel (3) BCcTaBnsAeTca B KOMbLEBYH
BbIEMKY Ha 3annevyunke BHYTPEHHEero konbua
noawmnHuka (4) 6e3 KoHTakTa C NOBEPXHOCTbLIO
BbleMKW. 3alunTHble Wanbbl NnpegoTepaLllarT
BbIXO[ CMasKku U3 NoglumnHuka n obecnevmsaroT
3almMTy NPOTUB NMPOHUKHOBEHWUSA B MOALLMIMHUK
NbIAY UM UHOPOAHBIX YaCTULL.

YnnotHeHuna

YNNOoTHUTENW paguanbHbiX WapUKOBbLIX
nogwwunHukos (Puc. 4.2) obbl4HO NpeacTaBnsaoT
cobon konbua C NNOCKOW NOBEPXHOCTbIO U3
dhopMOBaHHOro anacTU4YHOro mMatepuana,
TOpUbl KOTOpPbIX 06ecneynBaloT repMeTnsaumio
nogwunHuka (3). Ans noBbllWEHNS NPOYHOCTU
YNNoOTHUTENEen, OHW apMUPYHTCS TOHKUMMU
CTanbHbIMU MAOCKMMM KonbLamu (2).
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YNnoTHeHNs ycTaHaBNnBalTCA HEMoABUXHO
B KONMbLEBOW BbleMKE Ha Hapy>XHOM
konbue nogwwunHuka (1). OgHa nnu 6onee
repMeTM3NpPYLWNX KPOMOK YNNOTHEHUS ferko
CKONb3AT Nof onpeaeneHHon npeasapuTensHOn
Harpy3komn no rMoBEpPXHOCTU KOMbLEBOW BbleMKU
Ha BHYTPEHHEM KomnbLie NOALLUMHKKA (4).

Takas KOHCTPYKUMS YNNOTHUTENe obecneynBaet
NPeBOCXOAHYIO repmMeTusaunio NoAWNNHuKa
M NpenaTcTBYeT NPOHUKHOBEHWIO B HEro
3arpA3HALWNX MHOPOAHbLIX YacTul U Kanenb
KMOKOCTEMN.

M3-3a TaKoro CKOMbXEeHUsI KPOMKM YNIIOTHEHUS MO
NMOBEPXHOCTN BHYTPEHHErO KOnbLia NOALUMMHUKA
UX Ha3blBalOT KOHTAKTHLIMU YNNOTHEHUAMM.
3a BpeMs cywecTBOBaHNSA NOAWWNMHUKOB
66Ny paspaboTaHbl pasnuyHble KOHCTPYKLUK 1
YCOBEPLUEHCTBOBAHUSA YNIIOTHEHWUIA.

HekoTopble npymepbl KOHCTPYKUWA YNITOTHEHUN
nokasaxbl Ha Puc. 4.3.

=
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4.3.a) KoHTakTHOe ynnoTHeHue Tuna RS
LLIAPUKOBbIX NOALLMIMHUKOB
FepmeTuampytoLass KpoMka kacaeTtcs
NMOBEPXHOCTWN BHYTPEHHErO KonbLa B
OCEBOM HanpaBneHuun.

4.3.b) KoHTakTHOe ynnoTtHeHune Tuna RSR
LLIAPVKOBbIX NOALLMMHUKOB
MepmeTunampytowas KpoMka Kacaetcs
noBepxHocTu cdacknm 3anneyunka
BHYTPEHHero konbua B pagvManbHOM
HanpasfneHun.

4.3.c) KoHTakTHOe ynnoTHeHue Tuna RS2
LLIAPUKOBbIX NOALLMIMHUKOB
lepmeTnsmnpytolas kKpomka KacaeTcs
MOBEPXHOCTU BbIEMKU HA BHYTPEHHEM
KOsbLie B OCEBOM HanpasneHnu.

4.3.d) KoHTakTHOe ynnoTHeHue Tuna

LS umnuHapmM4ecknx ponumKoBbIX
NOALUUMHUKOB C MOSHBbIM KOMMSIEKTOM
POIVKOB.
YNnoTHeHne yCcTaHOBIEHO B BblEMKE
3anneynka BHYTPEHHEro Kombua u
KacaeTcs NOBEPXHOCTU AOPOXKMU
Ka4yeHusi Ha Hapy>XHOM KOfbLiE.

Orpal-mqel-wle CKOpoOCTU BpaweHuns
KOHTaKTHbIX ynn0T|-|e|-|m7|

Bce KOHTakTHble YNNOTHEHUSA NOALMUMHUKOB
BblpabaTbiBaloT AONOMHMUTENbHOE TENMO Npwu
CKONbXEHUN repMeTU3upyloLein KPOMKU nojg
OeNcTBMEM NpeaBapUTENbLHOrO HaNPsHXeHUs.
OTOT hakTop OrpaHnynBaeT MakCUManbHO
[OMNyCTUMbIE CKOPOCTM BpaLLeHUs NOALUMMHUKOB
C KOHTaKTHBIMW YNOTHEHUAMU (Cyddukekl -RS2,
-RS2, -RSR, -2RSR n 1.4.).

MakcumanbHas CKOpPOCTb TakuMX MOALUMMHUKOB
He AOJMKHa npeBblwaTbh 2/3 pekoMeHAOBaHHOM
MaKCMMarnbHO AOMYCTUMOM CKOPOCTU OTKPLITOro
nogLwWwunnHUKa Npu yCcnoBuMn ero repmeTtmsanmm
YNNOTHEHUAMMU U CMa3biBaHUSA NMacTUYHON
CMasKoMn.
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n _ ngGrease * 2
gRS 3
(Popmyna 4.1)
rae
Ngrs = orpaHuyeHne CKOpPOCTU BpaLleHus
NOAWMWNHUKA YNAOTHEHHOTO
ncnonHeHus [06. B MyH.]
Nggrease = OTPaHMYEHME CKOPOCTU BpaLLeHMs

noAWUNHUKA, CMa3biBaeMoro
nnacTU4Hom cmaskom, [06. B MUH.]

BecKkoHTaKTHbIe YNJIIOTHEeHUA

Ons ncnonb3oBaHWsA repMeTU3MpPoOBaHHbIX
NOAWMUNHUKOB B BbICOKOCKOPOCTHBIX
NpunoXxeHusix Gblna paspaboTaHa cneuuanbHas
KOHCTPYKLUS! YNIOTHEHWIA.

OTa Tak Ha3blBaeMble ynnoTtHeHus tuna LFS
(Low Friction Seal - ynnoTHeHUs ¢ HU3KUM
TpeHueMm). Ha Puc. 4.4 nokasaHbl ynnoTHEHMUS
C OBYMS repMeTU3npyroLnmMm KpoMKaMn, ogHa
M3 KOTOpbIX pacnonaraeTtca napanfnenbHo
NOBEPXHOCTW BHYTPEHHETO KOMbLa B paananbHOM
HanpasneHun, a apyras B 0CEBOM HanpasneHuu
(3). PagnanbHasi KpoMKa yNnoOTHEHUS BCTaBreHa
B KOMbLIEBYIO BbIEMKY Ha BHYTPEHHEM KorbLe (4)
0e3 KOHTaKTa C Hew u, Takum obpasom, co3gaet
6eCKOHTaKTHOE YNNoTHEHUE.
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O heKTUBHOCTbL repmeTmsaum ynnoTHEHUN
Tuna LFS HamHOro Bbilwe, Yem y 3alWUTHbBIX
wanb (3awunTHble Wanbbl Z), HO HUXE YeM Yy
KOHTAKTHbIX ynnoTHeHun TunoB -RS2, -2RS2,
-RSR, -2RSR.

C apyron CTOpOHbl ynnoTHeHue Tuna LFS He
BbipabaTtbiBaeT AOMNOMHUTENLHOE TENnmno.

Takum o6pa3om, y NOAWMMNHUKOB, KOTOpPbIE
ocHaleHbl ynnotHeHuamn tuna LFS, HeT
orpaHunvyeHuns pabo4yen CKOpPOCTU BpalLeHus,
KaK 3TO MMeeT MEeCTO Npu UCNONb30BaAHUMU
KOHTAKTHbIX YNIOTHEHWIA.

Matepuanb! ynnoTtHeHum

CTtaHoapTHble KOHTAKTHbIE YNNOTHEHUS
Tnnos -RS2, -2RS2, -RSR, -2RSR u T1.4.,
BKkMtovyas 6eCKOHTaKTHble YyNNOTHEHUS Tuna
LFS, n3rotaBnueatTtca n3 anacrtomepa -
OyTaHaueHakpunHuTpuneHoro kayvyka (NBR).

ApMupoBaHue ynnotHutenew crtanbHbIMU
wanbamu cyLecTBEHHO MOBbILAET NPOYHOCTb
aTux mnagenun. Inactomep NBR asnsertcsa
cCTaHOapTHbIM MaTepuanomMm gnsa Bcex
YNOTHEHUI TePMETU3NPOBAHHbBIX MOALLMMHUKOB
NKE, noatomy cyddukc, ykasbiBalowmim Ha
3TOT mMartepuvan, B 0603HaYeHUAX NOALUUMHUKOB
06bI4HO onyckaeTcs.

CtaHpapTHble YNMOTHEHUS, U3rOTOBIEHHbIE U3
anactomepa NBR, moryT Bbigepxuatbe pabouve
Temnepartypbl oT -30°C go +120°C (-22°F up to
+248°F).

Ons cneuunanbHbIX NPUMNOXEHWUA YNNOTHEHMUS
MOryT 6bITb M3rOTOBMEHBI U3 APYTMX MaTepuanos.
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HekoTopble NnpuMepbl MaTepranoB NepevmcreHbl
B Tabnuue Huxe.

Matepman ynnotHeHus TemnepaTypHbIil AnanasoH')
CumBon Matepuan > <
Hutpunbyra-
NBR AVEHOBbIN -30°C (-22°F) | +120°C (+248°F)
Kay4yk

ACM | Akpun. kayuyk -20°C (-4°F) | +150°C (+302°F)

MVQ | CunukoH. kayuyk | -60°C (-76°F) | +180°C (+356°F)

FPM | ®topucr. kayuyk | -30°C (-22°F) [ +200°C (+392°F)
Tabnvua 4.2

V' BenuunHbl ykasaHbl TONLKO ANS CRPaBKM.

TemnepaTypHbI AMana3oH MOXET N3MEHATLCS
B 3aBUCUMOCTU OT MHOAUBUOYANbHON
KOMMo3uuum matepuana.

3anofniHeHue NnacTUu4YHOM CMa3Kom

MoawwnnHuku kadeHna NKE c ynnoTHeHnamMmu
UNn 3alWKnTHBIMKU Wandamum ¢ obenx cTOpoH
(cydbdukenbl -2Z, -2RS2, -2RSR unu -2LFS)
NOCTaBNATCSA 3aNONTHEHHBLIMWU NNTACTUYHON
CMa3Kol B 3aBOACKMX YCMOBUSAX.

HopmanbHasi cTeneHb 3anofHeHUs cocTaBnsieT
npnbnuauntensHo ot 25% no 50% BHyTpeHHero
NpoCTpaHCTBa NOALUMMHKKA.

CTaHAapTHble NNacTUYHbIe CMa3kKM,
ucnonb3yembie NKE:

- OpHopsiaHble paguvanbHble WapuKoBble
NOALUMMHUKM C JUamMeTpPOM OTBepcTui 4o 60
MM 3arosHSATCA CMa3KoW: NMUTLEBOE MbIO
NKE LHT23, Di-Esterdl, mmHepanbHoe
macno NLGI knacca 2.

OTa nnacTuyHas cmaska npefHasHaveHa
ansa pabounx temneparyp ot -50°C (-58°F)
no +150°C (+302°F). Cmaska LHT23 umeet
XOpoLune XapakTepPUCTUKN OTHOCUTENBHO
ypoBHs paboyero wyma U cnocoBHOCTb K

O6Lmre cBegeHus
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€ro nornoLweHunto.

- KpynHorabapuTHble pagunanbHble
LIAPWUKOBbIE MOALUMMHUKN U YNIOTHEHHbIE
pagvuanbHO-yNnoOpHble MOAWUNHUKMN,
cepnyeckne ponunKoBble MOALMMHUKN,
OMOPHbIE POMKWKM 1N KOPMYCHbIE MOALLNMHUKN
3anoNHATCA CMa3KkoWn: NMUTbEBOE MbINO
NKE MT2, muHepanbHoe macno NLGI
knacca 3.

OTa nnactuyHas cmaska npegHasHaveHa
ans paboumx Temnepatyp ot -30°C (-22°F)
no +120°C (+266°F).

- MogwwunHukn NKE tnna IKOS ¢ nonHbim
KOMMNNEKTOM PONMKOB 3anofHATCS
cMa3Kkon: nNnutbeBoe Mbino MT32,
mMuHepanbHoe macno NLGI knacca 2.

OTa cMaska npefgHasHadeHa ans pabounx
Temnepatyp ot -20°C (-4°F) po +130°C
(+266°F).

3anonHeHue cneunanbHOW CMa3KoOMn

Ona cneynmanbHblXx npunoxeHunn NKE
NnocTaBnseT NOALUUMHUKM Ka4yeHUs, 3anorHEeHHble
crneunanbHbIMXU TUNAMKU NAACTUYHbIX CMAa30kK C
onpeaeneHHon Maccol 3anorHeHus.

Onsa voeHTnduKaumMm aTux BapuaHToB NOCTaBKU
M OTNNYMS OT CTaHAApPTHbIX NOALWWUMNHUKOB,
3anosTHEHHbIX CMa3KoM, OHU UMEKT pasfinyHble
yCNoBHble 0603Ha4YeHUS.

Cunctema ycnoBHbIX 0003Ha4YeHU NOALUNMHUKOB
kadyeHns NKE 3anonHeHHbIX cneumanbHbiMU
TMnamum CMasoK COCTOUT M3 creaywmnx
CUMBOJIOB:

www.nke.at
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FpaHMqule pa3mMmepbl noALLUNNHUKOB
Ka4yeHus

paHWYHbIE pa3mepbl ANs BCeX CTaHAApPTHbIX
NMOAWMNMNHMKOB CTAaHAAPTU3NPOBAHbI ”
MOMHOCTbLIO COOTBETCTBYIOT HaUWOHasNbHbIM U
mexayHapogHeiM ctaHgaptam (ISO, DIN, BS n
T.0.).

9710 gABnsieTcs rapaHTuen Toro, YTo CTaHAapTHble
noAWNNHUKN KaYeHUa ABNAKTCA NOJIHOCTbIO
B3anmmMmo3amMeHdeMbiMN n3gennamm B
COOTBETCTBUN C MeXAYHapOAHbIMU CTaHAapTaMu.

CTaHOapTHble NMNaHb pa3MepHOCTH
NoALLUNMHMUKOB, NPEeACTaBMNEHHbIE BbILIE B pa3gene
«YcnoBHble 0603HaYEHMSA NOALLUMMHMKOB KayeHUs
NKE» HacTosuwlero katanora, obecne4ymsatT
efuHble rpaHNyHble pasmMepbl ANs pasnnyHbIX
TUNoB nogwunnHukos. CTaHAapTU3NPOBaHHbIE
pasmepbl, Takne kak gmametp orBepctus (d),
HapyxHbI guameTp (D), wmpuHa nogwmnHuka (B)
unu Bbicota (H, T) 1 MUHUMarnbHbIE 3aKpyrneHus
KPOMOK (r) nokasaHbl Huxe Ha Puc. 4.5.

- H -
r % r
r 7, r T
gD Zd

Puc. 4.5
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CTaHpapTHbIe NAaHbl rPaHUYHbIX
pasmepoB

CraHpapTHble nnaHbl, Kak yka3aHo B cTaHAaapTax
ISO, BS, DIN, onpegensioT nonepeyHoe
ceyeHve CTaHAapTHbIX NOALWWUMHUKOB COrNacHoO
MaTemaTu4eckomn popmyre UCHUCIEHUS.

B aTux cTaHgapTHbIX NraHax onpepeneHsl
AN KaxJoro AuaMeTpa OTBEPCTUSt HECKOIMBbKO
BO3MOXHbIX Pa3fIMYHbIX HAPYXHbIX ANAMETPOB,
WWPWH UK, B Criy4ae YMNOPHbIX NOALWMWMHUKOB,
BbICOT.

Takum oGpa3omM onpefensitoTcs cepun JUaMeTpoB
1 CEPUN LUMPUH AN CTaHA4aPTHbIX NOALUMMHUKOB.
Ha atux nnaHax Takxe 6as3npyloTca cuctemsbl
YCNOBHbIX 0603Ha4YeHNN cCTaHOapTHBIX
NOALLMMHUKOB.

Ba3oBoe 0603Ha4YeHNe CTaHAAPTHBIX NOALLUMMHUKOB,
Hanpvmep, COCTOWUT U3 CUMBOIOB ANS KaXaoro Tuna
NOALUMMNHMKA, CEPUN LUMPUH U CEpPUM OUaMeTpOB
(Puc. 4.6).

lne:

Base designation - basosoe 0603Ha4eHue;

Bearing type - Tun nogumnHuka;

Diameter series - Cepusi aMameTpos;

Width series - Cepus LUMPWH;

Bore diameter - lnameTp otBepcTUS.

LBJClD]

| A
Bearing fypé?
Diameter series

Width series
Bore diameter
Puc. 4.6

Base
designation

Mcnonb3ysa 3Ty cMcTeMY, MOXHO BbiOpaTh Ans
onpefeneHHoOro gMameTtpa Bana noglwunHUKM
C pas3nnYHbIMKU MONEPEYHbIMU CEYEHUSAMN W,
COOTBETCTBEHHO, C PasfNYHbIMU JOMNYCTUMbIMU
Harpy3kamu. Mpumep Takoro Beibopa nokasaH Ha
Puc.4.7.
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Takonm noagxoad TakXe MO3BOJIAET HaAWTK
onTMMarnbHOE pelleHue, ygoBrneTBopaLee
Bce TpeboBaHUSA KOHCTPYMPYEMOW MaLUUHbI UK
MeXaHn3ma K NogLIUNHUKaAM KayeHusi ¢ y4yeToMm
pasmepoB Bana, UCNOMb30BaHUS MOHTAXHOMO
NPOCTPaHCTBA U OXUAAEMOro cpoka crnyx6bl
noALLMMIHKKa.

HekoTopble npMMepbl pasnuyHbIX CEPUN LUNPUH Y
AnamMeTpoB NoKasaHbl HUXe.

[pe:

Deep groove ball bearings series - Cepun
papunanbHbIX WapyUKOBbIX MOALLIMMHUKOB;
Cylindrical roller bearings NU type -
LinnnHapuyeckne ponukosble NOALLUMMHMKA

Tmna NU.

Deep groove ball bearings, series
60 62 63 64

&

Cylindrical roller bearings, NU—type
10 2 22 3 23 4

=OE R L

I

Puc. 4.7

Kak nokasaHo Ha Puc. 4.7, cywecTByOT Takxe
cepun 6oree WUPOKUX LUNTUHAPUYECKUX
pPONMKOBLIX MOoAWMNHMKOB (cepun N22, N23 n

T.0.).

37K cepun NOALWMNHUKOB C BonbLUel LUMPUHON
cnocobHbl BbiAEpPXNBATb OYEHb BbICOKME
HOMMHarbHbIE HAarpysku, HO TpebyT GonbLuero
MOHTa)XHOro NMPOCTPaHCTBA MO CPaBHEHUI C
HOpManbHbIMU LUIUHAPUYECKUMMN POSTMKOBLIMU

O6Lmre cBegeHus
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nogwunnHKaMmn, HECMOTPS Ha UOEHTUYHOCTb
pa3MepoB Bana v Hapy>HoOro guametpa.
Bonee getanbHas uHdopmMauma npeacTaBneHa
B pasgene «CuctemMbl YCNOBHbIX 0603Ha4YeHUN
nogwmnHmkos kadeHns NKE» Ha cTp. 31.

Pa3mepbl hacok

Ona ynpoweHna ycTaHOBKM NOALWWUMHUKOB U
COBMELLEHUA UX C conparaeMbiMy AeTansamu,
KPOMKM (hacku) Konew NOAWUNHUKOB MMeELT
3aKpyrneHHyo dopmy.

Pa3mepbi ¢pacok onpegeneHsl ctaHgaptamu ISO
582 n coorBetcTtBeHHO DIN 620/4yacThb 6.

OTu cTtaHaapThl onpefenstoT MAHUMAarbHbIE U
MakCMMarbHble 3HaYeHUS PagnyCcoB 3aKpyrieHni
dacok B pagnanbHom (r1, r3) n ocesom (r2, r4)
HanpaBneHusx kak nokasaHo Ha Puc. 4.8.

MM1min
1rmax
F3max

\

- =r2 min

[ r4mi|’]

O |- F2max -

o FAmax

Puc. 4.8

[ne:
d HoMWHanbHbIM guaMeTp OTBEPCTUS
D HoMWHanbHbIN Hapy>XHbIN AnameTp
S JInueBas cTopoHa nogwmnHmka
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F4minF2min HAMMEHbBLLVE €AMHWYHBIE pa3Mepbl hacok B paanaribHOM HarnpaeneHum
F 2min, Famin HAMMEHBLLVE €AVHUYHBIE pa3Mepbl (hacok B OCEBOM HarpasrieHum
I max, FamaxHANOOIbLLUME eOUHNYHBIE pa3mepbl hacok B pagmarnbHOM HarnpaeneHum
Famax, Famax HavboMnbLUME eAMHUYHBIE pa3Mepbl hacok B OCEBOM HanpasrieHUn

1 - PeanbHbIi npodunb ackm
2 - HavmeHbLnii gonyctumbli npocune dackn

3 - HanbonbLunin gonyctumeln npodunes gackm

MuHMMarbHble BeNUYMHbI pa3MepoB Dacok AN KaXAoro OTAenbHOro MOALUMIHUKA NpefcTaBeHsbl
B Tabnuuax napameTpoB npoaykta. MakcumanbHble BENUYMHbI pa3MepoB (Pacok nepeyncrieHbl B
cnegyowmx Tabnuuax:

Ovana3oH pa3mepoB cbacox MeTpUu4eCKux pagmasibHbiX noALLMNHUKOB
(3a UCKINH4YeHneM KOHN4eCKUX porimkoBbIX I'IO,EI,I.IJVIHHVIKOB).

ro ro ) ra g r2
— — — \p] N —
j - [ - [ - [ - [-. [
NN F )
N
g I g NI N i L i
ra ra ra ra ) F4q | F4q
© © ‘
i _ 1 ® 1 1 ® S _

Puc. 4.9
4.9 a) Pasmepbl hacok Anst CAMMETPUYHbIX NMONEPEYHbIX CeYEHUIA NOALLNMHMKOB
49b) Pa3swmepbl hacok 4ns aCUMMETPUYHBIX NONepPeYHbIX CEYEHUI NOALLNMHUKOB
49c) Pa3smepbl hacok ans kaHaBOK CTOMOPHbLIX Korew, U oTAenbHbIX 60pToB

49d) BenuuvHbl pasamepoB acok A5t OTAENbHbIX (PACOHHbIX Konel,
(MOeHTWYHBbIE MHAEKChI 03HAYalT Te Xe CaMble HOMUHAIbHbIE 3HAYEHUS)
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Tabnuvua 4.3. lnanasoH pasmepoB (hacok paguarnbHbIX MNOALIMMHUKOB (32 UCKIIOYEHNEM KOHUYECKUX
POMMKOBBIX NOALUUMHUKOB).

- ad ry; I3 Iy Iy 1) F4a
S min > < Makc Makc MakKc

0,05 - - 0,1 0,2 0,1
0,08 - - 0,16 0,3 0,16
0,1 - - 0,2 0,4 0,2
0,15 - - 0,3 0,6 0,3
0,2 - - 0,5 0,8 0,5
- 40 0,6 1 0,8

0.3 40 - 0,8 1 0,8
- 40 1 2 1,5

0.5 40 - 1,3 2 1,5
- 40 1 2 1,5

0.6 40 - 1,3 2 1,5
1 - 50 1,5 3 2,2
50 - 1,9 3 2,2

11 - 120 2 3,5 2,7
’ - 2,5 4 2,7

Y 1N MAHNATIOPHBIX NOALLMMHUKOB LUMPUHOI <2 MM NPUMEHSIETCS 3HaYeHne rimax.

Auvana3oH pasMmepoB (pacok MeTpU4ECKUX paauanbHbIX NOAWMWMHUKOB
(3a ucknoYeHneM KOHMYECKUX POSTUKOBLIX NOALIMMHUKOB)

2 2 2 4 '4g 2

N | Ny O N NI
\ F §

— — — — — [19) N
(. - [N L. [ . L .

r2 r2 r2 r2 r2 F4q | 4

O o ‘
1 = L1 = |
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MpopomxkeHne Tabnuupl 4.3.

Ovana3oH pa3mepoB hacok MeTpuyYecKkux
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4

<3

Puc. 4.10

#d ———
D——m

ad Iy rs I ry [ paavanbHbIX NOALMMNHUKOB
F's min > < Makc Makc Makc
15 - 120 2,3 4 3,5
’ 120 - 3 5 3,5 _ _
SN v | 5 % e [ |
: 28200 2?0 2: g j 0,3 ) 40 0.7 1.4
- 280 1 6,5 4,5 , 40 . 0.9 1.6
2,1 ’ ’ 2 40 11 1,7
280 - 45 7 45 0,6 20 ) o )
2,5 1(_)0 ;gg 2’2 2 : 1 ) 50 1.6 2,5
’ ’ 50 - 1,9 3
. S ! 2 = 120 2,3 3
3 i 280 S 8 5,5 1,5 120 250 2,8 35
. 5.9 8 5.5 250 = 35 4
4 - B 6,5 9 6,5 - 20 28 2
S . . 8 10 8 2 120 250 35 45
6 - - 10 13 10 250 ) P .
7,5 - - 12,5 17 12,5 - = 35 s
9.5 . . o L 2 2,5 120 250 4 55
12 - - 18 24 18 250 ) 45 5
15 - - 21 30 21 - 20 2 5.5
3 120 250 45 6,5
250 400 5 7
400 - 5,5 7,5
- 120 5 7
4 120 250 5,5 75
250 400 6 8
400 - 6,5 8,5
5 - 180 6,5 8
180 - 7,5 9
6 - 180 75 10
- 9 1
Tabnuua 4.4
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O6Lmre cBeaeHus
O noAwWunnHuKax

Avana3oH pa3MepoB (pacok MeTPUYECKUX
paauanbHbIX NOALUMHUKOB

Iy I,
I's min e R + >
0,05 0,1 = %
0,08 0,16 r
0,1 0,2
0,15 0,3 .
0,2 0.5 o 1
0,3 0,8 [ i
0,6 1,5 S ‘
1 2,2 -+ 5 ]
1,1 2,7 !
1,5 3,5 —+ )l |
2 4 o |
21 4,5 i
3 55 r1
4 6,5 b
5 8 r
6 10 T+C‘
7,5 12,5 Sy ‘
9,5 15 |
12 18 Ny % ‘
15 21 ‘
19 25 *Jﬂ
Tabnuua 4.5 C
411a) OgHOHanpaBMNEeHHbIN YNOPHbIN r
LLIAPUKOBbIV NMOALLMMHUK T*Q
411b) OAByxHanpaBfeHHbIW YyNOPHbIN
LWApUKOBBLIA NMOALIUNHUK CO cchepudeckmumum
Konbuamu, NoaknagHbIMU cepuyeckumu N
KOmnbLlaMW U LEHTParbHbIM KOMbLIOM %7
4.1 ¢) O,D,HOHavnpaBJ'leH'HbIVI YyNOPpHBbIN 1 L@
UUNUHOPUYECKUIA PONMKOBBIN NOALUMMHUK —— d
411d) YnopHbIn chepnyecknii ponmKoBbIn
MOALLIMAHNK Puc. 4.11
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NKE

BEARINGS

O6bwan yactb

MpencraBneHHble HUXKe 0603HavYeHnst JONyCKOB U
Tabnuupl BENWMYNH JONYCKOB CTaHAAPTU3NPOBAaHbI
M onpeaeneHb AEeWCTBYHOLWUMMNU
mexayHapoaHeiMu ctaHgaptamu DIN ISO 1132 n
cootBeTcTBytoWMM eMy DIN 620 yacTtb 2.

.Mcnonb3yemMble 0603Ha4YeHUs
OOMYyCKOB

OvnameTp oTBepcTUA

d HomMWHanbHbIM gnamMeTp OTBEPCTUS
d, EOWHWMYHBIM guameTp oTBepCTuUS
do CpenHuin gnameTp oTBEPCTUSA,

M3MEPEHHLIN B O4HOW NIIOCKOCTH

dpsmax  Hanbonbwmin auameTp otBepctys,
M3MEePEHHbIV B OIHOW MIMOCKOCTH

dpsmin  HavmeHbLLIMIN anameTp oTBEpCTUS,
M3MEPEHHbI B OAHOM NIOCKOCTY

Admp dmp -d
OTKnoHeHne cpeaHero agnameTpa
OTBEPCTNA OT HOMUHaIbHOIo

Ads ds -d
OTKNOHEHME eauHUYHOro AnameTpa
OTBEpPCTNA OT HOMUHaIbHOIo

Ad1mp d1mp = d1
OTKNoOHeHMe cpeaHero anameTtpa
OTBEPCTMS OT HOMUHAIBHOTO CO CTOPOHbI
Sonbwero guamerpa KOHUYECKOro
oTBepCTUA

Vdp dps max " dps min
HenocTtosiHCcTBO cpegHero gnameTtpa
oTBEepCcTMA, pa3dHunya Mexagy
HanbonbLINUM U HAUMEHbLLUM cpegHuMmn
anameTpamu B OLHOM MII0CKOCTH

Vdmp

CBepeHus o noAwwMnHUKax
DOonycku

dmp max " dmp min

HenocTostHCTBO ArMameTpa OTBEpPCTUS,
pasHuua mexagy HavbonbLnm

N HAUMEHbLLUM €ANHUYHBIMK
anameTtpamu B 04HOM NNOCKOCTH

HapyXxHbin gnametp

Dps min

ADmp

vap

HoMUHanbHLIN HapyXXHbIA AvameTp

EQVHWYHBIN HapyXHbIA gnameTp
(n3MepeHHbIN B 0OQHOM MecTe)

CpenHuin HapyXHbI guameTp,
M3MEpPEHHbIN B OAHOM NITIOCKOCTH

HanbonbLumin HapyXHbIV guameTp,
M3MEPEHHbIN B O4HOM NITIOCKOCTU

HanmeHbLIniA Hapy>XHbIN gnameTp,
M3MEpPEHHbIN B OAHOM NIIOCKOCTH
D,,-D

OTKNoOHeHWe cpeaHero AnameTpa
OT HOMUHAaNbHOIO

D,-D
OTKNOHEHMe €AVNHNYHOIo Hapy>XHOro
anameTpa oT HOMUHanbHOro

Dps max = Dps min

HenocTosiHcTBO HapyXHOro gnametpa,
N3MepeHHOe B OJHOWN NNOCKOCTU

Dmp max " Dmp min

HenocTosiHCTBO CpeaHero Hapy>Horo
AnameTpa, pasHuua mexay
HaMbOoMbLUNM Y HAMMEHBLLLUM cpeagHnmMmmn
Hapy>XHbIMW OunamMmeTpamMun B ogHom
Nr1o0CKOCTH

www.nke.at
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CBefeHus 0 noALWUMNHUKaxX
[onycku

ll.IMpvu-la U BbICOTa

B HomuHanbHas WnWpuHa BHYTPEHHErO
Konbua

C HomMunHanbHaa WUpUHa HapPYXHOro
Konbua

B, EAnHWYHaa wunpuHa BHYTpPEHHEro
KonbLa

C. EavHuYHas wupmHa HapyXHOro konbLa
Ags B.- B

OTKNOHEHNEe eAUHUYHOWN LNPUHbI
BHYTPEHHEro kKonbua OT HOMUWHAaNbHOWM
LUMPWHBI

Acs C.,-C
OTKNOHeHue e,D,MHVILIHOIZ LWNPUHDBI
HapPy>XHOro Kosnbua oT HOMWHaNbHOM LUNPUHbI
VBs Bsmax - Bsmin
HenocTtossHCTBO LUAPUHbI BHYTPEHHEro
KonbLua

VCs Csmax - csmin
HenocTtosiHCTBO LUNPUHBI HApyXHOro
Konbua

T HoMmnHanbHaa obwasa BbLICOTa
KOHMYECKMX PONMKOBBLIX NOALLUMHUKOB

T, EAVHMYHAa BbiCOTa KOHWYECKOTO
POIMKOBOrO MOALLMMHUKA
Tis EovnHnYHasg BbicOTa BHYTPEHHErO

KOHYCa KOHMYECKOro POSIMKOBOrO MOALWMUMHUKA B
cBope c MacTep-gerTanbto

T EnvHnyHasg BbicoTa HapyXHOro Konbua

KOHWYECKOro PONTMKOBOTO MOALLMIHMKA

ATs Ts - T, AT1s = T1s - T1! AT25 = TZs - T2
OTKNOHEHNE eAUHNYHOW WNPUHDI

KOHWYECKOro posIMKOBOro NogWuUnHuUKa ot

HOMMWHaNbLHON LUNPUHBI

NKE

B EARINGS

Hs ’ H1ss H25! Hss’ H4$
EoWHMYHaAa BbiCcOTa YyNOpPHOTO
noALuunHmKa

AHs Hs - Hs AH1s = H1s - H1! AHZS = HZs - H2
OTKNOHeHNe e,D,VIHVILIHOIZ BbICOThbI
YNOPHOIro noawnnHnka ot HOMWHaNbHOW BbICOTbI

To4yHOCTb BpaweHus

K PagnanbHoe GueHne BHYTpPeHHero
KombLa B COOpaHHOM MOALIMMNHUKE

K.a PagunanbHoe GueHne HapyxHOro KomnbLa
B cOGpaHHOM nogLwmnnHmKe

S, TopueBoe GUEHNE OTHOCUTENMBHO
oTBepCTUSA (BHYTPEHHErO KonbLia)

S, TopueBoe GueHne 60KoBOI NOBEPXHOCTH
Hapy>XHOro Kormnblia OTHOCUTENbHO HapYyXXHOWN
LUNMHOPUYECKOW NOBEPXHOCTU

S. TopueBoe 6ueHne 60KOBON MOBEPXHOCTH
BHYTPEHHero Kosnbua B CO6paHHOM noawmnnHuke

S.. TopueBoe 6ueHne 60KoBOIM NOBEPXHOCTH
Hapy>HOro KornbLia B CO6paHHOM NoALMNHUKe

S, HenocToAHCTBO TOMLWMHBI, U3MEPEHHOW
OT cepeauHbl AOPOXKN Ka4YeHUs 4O ONOPHOMN
NAOCKOCTU TYroro KosbLa, YNopHOro NoALMiHUKa
(oceBoe bueHue)

S. HenocToAHCTBO TOMWUHBI, N3MEPEHHOW
OT cepeAuHbl AOPOXKN KavyeHUs 4O ONOPHON
NNockocTn cBoboaHOro KomnbLua, ynopHoro
nopalmnHuka (ocesoe breHue)
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N KE CBegeHus o nogwunHUKax

BEARINGS Honycku

Oonycku pagmanbHbix nogwnnHukoB NKE (3a ncknw4yeHnem KOHMYECKUX
PONIMKOBbIX NOALWMMHUKOB)

BHyTpeHHee KonbLo Bce pasmepebl ykasaHbl B MM

HomuHanbHbIM ana-  cBbiwe | 2,5 10 | 18 | 30 | 50 [ 80 | 120|180 [ 250 | 315 | 400 | 500 ( 630 | 800 | 1000 [ 1250 | 1600
METp OTBEPCTUS no 10 [ 18 [ 30 | 50 | 80 | 120|180 | 250 | 315 | 400 | 500 | 630 | 800 | 1000 | 1250 | 1600 | 2000

Knacc gonyckoB PN (HopmanbHbIn)
Jonycku B MKm

Ortsepcrve, A olofofloJo|lofo]Jo|l]o|lolo]|]O] O 0 0 0 0
OTKINOHEHME ame -8 |-8|-10|-12|-15|-20|-25|-30|-35[-40]-45|-50 | -75 | -100 | -125 | -160 | -200
HenoctosHCTBO  cepum gua-
v, werpos 7.8,9| 10| 10| 18 | 15| 19 [ 25 | 31 | 38 | 44 | 50 | 56 | 63
0,1 8 | 8|10|12|19|25|31|38|44(|50] 56|63
2,3,4 6 |6 |8 9|11|15]19]|23]|26|30]|34] 38
HenocTosHCTBO Vime 6 |6 |89 |11|[15]19]|23]|26(|30]34] 38
Orts. koHyc.1:12 A +15 | +18 | +21 | +25| +30 [ +35 | +40 | +46 | +52 [ +57 | +63 | +70| +80 | +90 [ +105 [+125|+150
OTKNOHeHe ? o|lo|loJ]o|J]o|fo|lo]J]o]J]o|[o]O]O]| O 0 0 0 0
OrtknoHetme A yimp- | +15 | +18|+21 | +25|+30 | +35 | +40 | +46 | +52 | +57 | +63 | +70| +80 | +90 | +105 | +125 | +150
A o|lo|loJ]o|]o|lo|lo]J]o]J]o|o]o]Oo]| O 0 0 0 0
HenocTosIHCTBO Ve 10 [10 13| 15[ 19| 25|31 |38 |44 | 50| 56
Ors., konyc. 1:30 A +15 | +20 | +25 | +30 | +35 [ +40 | +45| +50 | +75 | +100 [ +125 [ +160 | +200
OTKIOHe e amp o|loflo|lo|Jo]Jofo]|oO] O 0 0 0 0
OrknoHetne A i - +35 | +40 | +50 | +55 | +60 | +65 | +75 | +85 [+100| +100 | +115 [ +125 | +150
A, o|lofoflo|Jo]JofoOo]|O] O 0 0 0 0
mp
HenocTosHcTBO Vo 19 1 25|31 |38 |44 | 50 | 56 | 63
LLnp. konbLa A ololo|lo]J]o|loflo]J]o|lo|o|lo]|]o]| O 0 0 0 0
OTKrOHEHWe & 1-120]-120|-120[-120|-150|-200|-250(-300|-350|-400|-450|-500| -750 | -1000 | -1250 [-1600 |-2000
1]
VIpvHa KonbLa Ve, 15 |20 [ 20 [ 20 | 25 | 25 | 30 | 30 | 35 | 40 [ 50 | 60 | 70 | 80 | 100 | 120 | 140
HenocrtosHcTBO
Puauan. 6uenne Kia 10 | 10|13 [ 15|20 | 25|30 |40 |50 |60|65|70| 80| 90 | 100 [ 120 | 140

Knacc ponyckoB P6
Honyckn B MKM

ojojofo|JOoOfoOojJO|OfO]JO]|O]|O 0 0 0 0 0
7| -7|-8]|-10f{-12]-15[-18]-22]-25|-30|-35|-40[-50| -60 | -75 | -90 | -115

OTKMNOHEeHVe Admp

HenoctosiHcTBO cepuu ana-

Vi, MeTpos 7, 8, 9 9|1 9110131519123 |28 (3138|444 |50

0,1 7 7 8 |10 15|19 |23 |28 |31|38]|44 |50

2,3,4 5 5 6 8 9 11114 |17 119 23| 26 | 30
HenocTosiHCTBO Vomp 5 5 6 8 9 | 11|14 |17 |19 ) 23|26 | 30
LLInprHa konbua 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
OTKNOHEHNE As, -120]-120]-120]-120|-150]-200(-250(-300]-350]-400|-450|-500(-750 | -1000 |-1250|-1600 | -2000
tliapyka konkiia Ve, 15|20 | 20|20 [ 25| 25|30 [ 30| 35|40 |45|50|55| 60 | 70 | 70 | 80
HenocTosiHCcTBO
Pagwan. 6ueHve Kia 6 7 8 [10[ 10|13 |18 |20 | 25| 30| 35| 40 | 45 50 60 70 80
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NKE

[onycku BEARINGS

CBegeHus o nogwUnHUKax

Jonycku paamanbHbix nogwnnHukoB NKE (3a ncknwoyeHnem KOHMYECKUX
PONMKOBbLIX NOALMUMHUKOB)

Hapy>xHoe KonbLo Bce pasmepbl B MM

HomuHanbHbIN
. cebiie | 6 | 18 [ 30 | 50 | 80 | 120 (150 (180|250 315|400 | 500 [ 630 | 800 |1000(1250/1600(2000
HapyXHbIN

anametp no 18 | 30 | 50 | 80 |120(150 (180|250 (315|400 | 500 [ 630 [ 800 [1000(1250(1600|2000|2500

Knacc ponyckoB PN (HopmanbHbIn)
[onycku B MKM

Aomp” 0|0 O 0 0 0 0 0]1]0]O0 0 0 0 0 0 0 0 0
-8 |-9|-11]-13|-15[-18]-25]-30 [-35] -40 | -45 | -50 [ -75 |-100]-125(-160(-200|-250

OTknHeHve

HenoctoskeTso  cepun ana- - |40 12 | 14 | 16 | 19 | 23 | 31 | 38 |44 | 50 | 56 | 63 | 94 [125

Vo, meTpoB 7, 8, 9
0,1 8|9 |11 [13[19(23|31|38([44] 50|56 |63 |94 |125
2,3,4 6 7|8 [10|11|[14|19|23|26] 30|34 |38 ]|55]|75

YNIIOTHEHHbIE
nogwwunHukm | 10 [ 12 [ 16 | 20 | 26 | 30 | 38
2,3,4

HenocTosiHCTBO Vomp 6 |7 8 |10 |11 14|19 |23 |26 30|34 |38 |55 |75
Pagwan. 6uexune Kea 151520 [ 25|35 |40 | 45| 50 [60] 70 | 80 [100 120140160 | 190 | 220 | 250

"' OTknoHeHue ADmp pans Bcex nopwwunHukoB Magneto oamHakoBoe 0/+10 MKM.

Jonycku wnpuHbl ACs n VCs naeHTUYHbl ABs 1 VBs BHYTPeHHEro Korblia TOro e Camoro NoALMIHUKa.

Knacc ponyckoB P6
[onyckn B MKM

OTKAOHEHME A 0]0fO0 0 0 0 0 0 0 0 0 0 0 0j]o0|lO0]| O 0
Dmp 7]1-8|1-9|-11]-13|-15]|-18|-20|-25|-28|-33|-38|-45|-60 |-75]|-90|-115|-135
HenocTosHCTBO  cepun gna-
V., MeTpos 7, 8, 9 9 |10 11 |14 |16 (19|23 | 25|31 | 35|41 |48 |56 | 75
0,1 7189 (11|16 [19|23 2531 (3541|4856 |75
2,3,4 5|16 |7 8 |10 111411511921 |25]|29| 34| 45
sealed
bearings 9 |10 13|16 |20 | 25 | 30
0,1,2,3,4
HenoctosiHcTBO Vome 5|6 7 8 |10 | 11|14 115119212529 | 34| 45
Paguan. 6ueHve Kea 819 (101318 |20 |23 (25|30 | 35|40 |50 |60 (75 |85|100(100|120

Oonycku wupuHbl ACs un VCs naeHTnyHbl ABs 1 VBS BHYTPEHHEro KorbLia TOro e Camoro noaLIMNHUKA.
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N KE CBegeHus o nogwunHUKax

BEARINGS Honycku

Oonycku pagmanbHbix nogwnnHukoB NKE (3a ncknw4yeHnem KOHMYECKUX
PONIMKOBbIX NOALWMMNHUKOB)

BHyTpeHHee KonbLo
Bce pasmepsbl ykasaHbl B MM

Honyckn B MKM

HoM1HanbHbIi cebiiwe 2,510 | 18 | 30 | 50 | 80 | 120|180 (250 | 315400 | 500|630 | 800 | 1000 | 1250 1600
AMameTp oTBepCTMa A0 10 | 18 | 30 | 50 | 80 | 120|180 |250| 315|400 | 500 | 630 | 800 [ 1000 | 1250 | 1600 2000

Knacc gonyckoB P5
Jonycku B MKm

Orcrorone A 0oloJoJoJoJoJoJoJoJoJoJoJo] o] o] o] o
5|5 -6|-8]-0|-10]-13]|-15|-18|-23|-28|-35]|-45| 60 | -75 | 90 | -115

\'-/'z“°°T°”“°TB° e o|5|5] 6| 8|9 |10]13]15]18]2s

01,234 |4|4|5 | 6|78 10]|12]14] 18
HenocrosHcTBO Vdﬂ, 33| 3 4 5 5 7 8 9 12
LLinprHa konbua 0|0] O 0 0 0 0 0 0 0 0 0 0 0 0 0 0
OTKNOHeHIe Ass | 40|-80|-120|-120|-150|-200-250|-300}|-350| -400|-450| -500 | -750 | -1000 | 1250 | -1600 | 2000
Luputa konbLia Ve, 5|55 |5 |6 |7 |8 |10[13[15]|17|20]|26]| 32| 38| 45 | 55
HenocrosHcTBO
Panman 6uenne K. 4|4 4| 5|5 |68 |10[13]|15[17] 19|22 26 | 30 | 35 | 40
Topu. 6uexne Sy 717 8 8 8 9 |10 | 11|13 |15 |17 | 20 | 26 32 38 45 55
TopL, Grerme S, 71718 | 8| 8| 9 |10]13|15| 2023|2530 30 | 30 | 30 | 30

" 3Havenus TOpLUEBOro OueHns BHe Sia NPUMEHAKTCA K paguanbHbIM NOALLINNMHUKaM.
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CBefaeHus 0 noALNNHUKaxX N KE

[onycku BEARINGS

Jonycku paamanbHbix nogwnnHukoB NKE (3a ncknwoyeHnem KOHMYECKUX
PONMKOBbLIX NOALMUMNHUKOB)

HapyxHoe KkonbLo
Bce pasmepbl ykasaHbl B MM

HomuHanbHbIi cBbilIe 6 [18|30(50| 80 |120{150|180(250(315(400(500(630| 800 |1000(1250(1600{2000
[nameTp oTBepCTUst no 18|30 (50 (80(120|150(180|250|315|400|500|630|800|1000{1250]|1600{2000|2500

Knacc ponyckoB P5
[onyckn B Mkm
ojoJoJoJoJoJoJoJoJoJoJoJoJoJoJo[]o]o

Otknorerue Aomo | 5| 6|7|-0]-10]-11]-13|-15] 18 | 20 | 23 | -28 | -35] -50 |-63] -80 |-100|-125
\H/:PHOCTO’“”CTBO e e o | 5|6 |7]9|10[1[13|15| 18 |20 | 23| 28 |35

0,1,2,3,4 |4|5|5|7|8|8|10]|11] 14|15 |17 | 21 |26
HenocTosHCTBO Vor 3|alals|s5|e]|7|8| o |10]12]14]18
LLinpuHa konbua
Horoeronmora Ve 5|5(5(6|8|8|8|10[1|13]|15|18]|20]25|30]35] 38|45
Pagunan. 6uenne Kea 5(6|17]8[10|11]13[15]| 18 | 20 [ 23 | 25 [ 30| 35 |40 45 | 55 | 65
BHe u3meHeHus noctosHcTBa Sy 8(818|89(10]10|11[13 [ 13 |15 | 18 (20| 25 (30| 35 | 40 | 50
TopLesoe Guetme s.” |8l|s|s|t0]11]13]14]15] 18 |20 | 23| 25 [30] 35 [45] 55 | 55 | 55

" 3HaueHns TopLEBOro GMeHns BHe Sea NPUMEHSIIOTCS K paanarbHbIM LapUKOBBIM NOALIMIHUKAM.
Honyckn wupuHbl ACs naeHTnYHbl ABs BHYTpEHHEro Kosblia TOro e camMoro nogLnnHuKa.
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N KE CBegeHus o nogwunHUKax

BEARINGS Honycku

[Jonyckn meTpnyecknx KOHMYECKMX POoNnKoBbIX noawmnnHukos NKE

BHyTpeHHee KonbL0
Bce pasmepsbl ykasaHbl B MM
Honyckn B MKM

HomuHanbHbIN CBblLLE 10 18 30 50 80 120 180 | 250 315 | 400 | 500 | 630 | 800
[viameTp oTBepcTusa [0 18 30 50 80 120 | 180 | 250 | 315 | 400 | 500 | 630 | 800 | 1000
Knacc ponyckoB PN (HopmanbHbIi)
OTKNOHEHME Aus 0 0 0 0 0 0 0 0 0 0 0 0 0
-12 -12 -12 -15 -20 -25 -30 -35 -40 -45 -50 -75 | -100
HenocTosiHcTBO Ve 12 12 12 15 20 25 30 35 40 45 50 75 100
Vamp 9 9 9 11 15 19 23 26 30
LLinpuHa konbua 0 0 0 0 0 0 0 0 0 0 0 0 0
OTKMOHEeHWe Aes -120 | -120 | -120 | -150 | -200 | -250 | -300 | -350 | -400 | -450 | -500 | -750 |-1000
Pagunan. 6uexvne Kia 15 18 20 25 30 35 50 60 70 70 85 100 120
LLinpuHa konbua +200 | +200 | +200 | +200 | +200 | +350 | +350 | +350 | +400 | +400 | +500 | +600 | +750
HenocTosiHcTBO Ar 0 0 0 0 -200 | -250 | -250 | -250 | -400 | -400 | -500 | -600 | -750
+100 | +100 | +100 | +100 | +100 | +150 | +150 | +150 | +200
Ars | g 0 0 0 | -100 | -150 | -150 | -150 | -200
+100 | +100 | +100 | +100 | +100 | +200 | +200 | +200 | +200
Ane | o 0 0 0 | -100 | -100 | -100 | -100 | -200

Knacc gonyckoB P6X

Oriqonenve Amo | 45 | 42 | 42 | 45 | 20 | 25 | 30 | 35 | 40
HenocTosHcTBO Vip 12 12 12 15 20 25 30 35 40
Vd_mE 9 9 9 1 15 19 23 26 30
WnpwuHa konbua 0 0 0 0 0 0 0 0 0
OTKINOHEeHVe Aes -50 -50 -50 -50 -50 -50 -50 -50 -50
Pagwan. 6ueHve Kia 15 18 20 25 30 35 50 60 70
LWnpwuHa konbua +100 | +100 | +100 | +100 | +100 | +150 | +150 | +200 | +200
HenocrtosHcTBO Ax 0 0 0 0 0 0 0 0 0
+50 | +50 | +50 | +50 | +50 | +50 | +50 | +100 | +100
Ane | 0 0 0 0 0 0 0 0
+50 +50 +50 +50 +50 | +100 | +100 [ +100 | +100
Aus | 0 0 0 0 0 0 0 0
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CBefaeHus 0 noALNNHUKaxX N KE

[onycku BEARINGS

Jonyckn meTpnyecknx KOHUYECKNX POoNMKoBbIX noawmnnHukos NKE

HapyxHoe konbLo
Bce pa3mMepbl yKadaHbl B MM

[onyckn B MKM

HomuHanbHbIN CBblLLE 18 30 50 80 120 | 150 | 180 | 250 | 315 | 400 | 500 | 630 | 800 | 1000
HapyXHbIl AgnameTp A0 30 50 80 | 120 | 150 | 180 | 250 | 315 | 400 | 500 | 630 | 800 | 1000 | 1250

Knacc gonyckoB PN (HopmanbHbIn)
o J]oJoJoJoJoJoJoJoJoJoJoJol]lo

Orinonenve Aomp 42 | 14 | 16 | 18 | 20 | 25 | 30 | -35 | 40 | -5 | 50 | -75 | -100 | -125
HenocrtosHcTBO Vop 12 14 16 18 [ 20 | 25 | 30 [ 35 | 40 [ 45 50 75 | 100 | 125
Vorp 9 | 11 | 12 | 14 | 15 | 19 | 23 | 26 | 30 | 34 | 38
Paanar. Guenne K., 18 | 20 | 25 | 35 | 40 | 45 | 50 | 60 | 70 | 80 | 100 | 120 | 120 | 120

ﬂ,OI’IyCKVI wnpuHbl ACs ngeHTn4Hbl ABs BHYTPEHHEero Kosnbua TOro Xe camoro noaLlunnHuka.

Knacc ponyckoB P6X

OTKAOHEHME As 0 0 0 0 0 0 0 0 0 0 0
m 12 | -14 | 16 | -18 | -20 [ -25 | -30 | -35 | 40 | -45 | -50

HenocroaHcTeO Vop 12 14 16 18 [ 20 | 25 | 30 [ 35 | 40 | 45 | 50
Vomp ¢ 11 12 14 15 | 19 | 23 | 26 | 30 [ 34 | 38

LLnpuHa konbua 0 0 0 0 0 0 0 0 0 0 0
OTKroHeHune Acs -100 | -100 | -100 | -100 [ -100 | -100 | -100 | -100 | -100 | -100 [ -100
Paguan. 6uenne Kea 18 | 20 | 25 | 35 | 40 [ 45 | 50 | 60 [ 70 | 80 | 100

D,OI'IyCKI/I LLUNPUHbI ACs ngeHTu4Hbl ABs BHYTPEHHEero KonbLua TOro Xe camMoro nogLlunnHuka.
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BEARINGS Honycku

Jonyckn meTpuyecknx KOHNYECKNX pPonukoBbix noawmnHukos NKE

BHyTpeHHee KonbL0
Bce pasmepsbl ykasaHbl B MM
Honyckn B MKM

HomuHanbHbIN over 10 18 30 50 80 120 180 250 315 400 500 630
AviameTp oTBepcTus incl. 18 30 50 80 120 180 250 315 400 500 630 800
Knacc gonyckoB P5
OTKNOHEHME A 0 0 0 0 0 0 0 0 0 0 0 0
dmp 7/ -8 -10 -12 -15 -18 -22 -25 -30 -35 -40 -75
HenocTosiHCTBO Vap 5 6 8 9 1 14 17
Vomp o) 5 5 6 8 9 11
LLinpnHa konbua 0 0 0 0 0 0 0
OTKnoHeHne Ass | -200 | -200 | -240 | -300 | -400 | -500 | -600
Pagwuan. 6uenne Kia 5 5 6 7 8 1 13
fopuesoe S, 7 8 8 8 9 | 10 | 1 | 13 | 15 | 17 | 20 | 30
LupuHa KorbLia A +200 | +200 | +200 | +200 | +200 | +350 | +350 | +350 | +400 | +400 [ +500 | +600
OrtknoHeHne ™ | -200 | -200 | -200 | -200 | -200 | -250 | -250 | -250 | -400 | -400 | -500 | -600
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Jonyckn meTpnyecknx KOHNYECKNX PONMKOBbIX noawmnnHukos NKE

HapyxHoe konbLo

Bce pa3mepsbl ykasaHbl B MM
[onyckn B MKM

HomuHanbHbIN

cebiwe | 18 | 30 [ 50 | 80 | 120 | 150 | 180 | 250 | 315 | 400 | 500 | 630 | 800
HapyXHbIl AgnameTp [0 30 50 80 120 | 150 | 180 | 250 | 315 | 400 | 500 | 630 | 800 | 1000
Knacc ponyckoB P5
OrkToNeHE A 0 0 0 0 0 0 0 0 0 0 0 0 0
ome -8 9 | 11| 13) 45| 18| 20 | 25 | 28 | 33 | -38 | -45 | -60
HenocTosHcTRO Vop 6 7 8 10 | 1 14 | 15 | 19 | 22
Vomp 5 5 6 7 8 9 10 | 13 | 14
Papvan. 6uetne K.. 6 7 8 10 | 1 13 | 15 | 18 | 20 | 23 | 25 | 30 | 35
BHe vameHenws S, 8 8 8 9o | 10| 10| 11| 13| 13| 15 | 18 | 20 | 30
HEeNnoOCTOAHCTBa
Jonyckn wnpuHbl ACs MOEHTUYHLI ABS BHYTPEHHETO KOSbLia TOro XXe CamMoro MOALLMMHMKA.
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CBeaeHus o NoALMMHUKaX
Oonycku

Jonycku AroMMOBbIX KOHUYECKMX PONMKOBbIX noawunnHukoB NKE

BHyTpeHHee KonbLo

Bce pasmepbl YKa3aHbl B MM

HoMuHanbHbI cBbllle - 76,2 266,7 304,8 609,6
anameTp oTBepcTus ao 76,2 266,7 304,8 609,6 9144
Knacc ponyckoB 4 (HopMmanbHbIN)
[Jonyckn B MKM
+13 +25 +25 +51 +76
OTknoHeHne Ass 0 0 0 0 0
LnpHa konbua A +76 +76 +76 +76 +76
OTKroHeH1e B 254 254 -254 254 -254
Knacc gonyckoB 2
+13 +25 +25 +51 +76
OTKnoHeHWe A 0 0 0 0 0
LLInpuHa konbLa +76 +76 +76 +76 =
OTKNOHEHNe Ass -254 -254 -254 -254 --
Knacc gonyckoB 3
Knacc ponyckoB 2 A +13 +13 +13 +25 +38
OTKNoHeHne o 0 0 0 0 0
LnpwnHa konbua A +76 +76 +76 +76 +76
OrtknoHeHme 8 -254 -254 -254 -254 -254
MonHasn wnpuHa ogHopAAHbIX noALWUMNMHUKOB
HomwuHanbHbIN CBblLLE - 101,6 266,7 304,8 304,8 609,6
[ViaMeTp OTBepCTHA no 101,6 266,7 304,8 609,6 609,6 -
HomuHanbHbIN CBblLLE -- -- - - 508 -
Hapy>XHbIV AnameTp no - - = 508 = -
LupuHa Class 4 +203 +356 +356 +381 +381 +381
OTKINOHEeHne 0 -254 -254 -381 -381 -381
Class 2 +203 +203 +203 +381 - --
Av 0 0 0 -381 - -
Class 3 +203 +203 +203 +203 +381 +381
-203 -203 -203 -203 -381 -381
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CBefaeHus 0 noALNNHUKaxX N KE

[onycku BEARINGS

Jonyckun AoMMOBbLIX KOHUYECKMX PONnMKoBbIX nogwunHukoB NKE

HapyxHoe konbuLo

Bce pa3mMepbl yKadaHbl B MM

HomuHanbHbIN CBblLe - 266,7 304,8 609,6 914,4 1219,2
Hapy>XHbI AuameTp Ao 266,7 304,8 609,6 914,4 1219,2 -

Knacc ponyckoB 4 (HopmanbHbIN)
[onycku B MKM

OTKNoHeHHe A +25 +25 +51 +76 +102 +127
o 0 0 0 0 0 0
LLinpunHa konbua A +51 +51 +51 +51 +51 +51
OTknoHeHe ce -254 -254 -254 -254 -254 -254
Knacc ponyckoB 2
+25 +25 +51 +76 = -
OTknoHeHne Aps 0 0 . 0 B -
LUnpuHa Konbua A +51 +51 +51 +51 - -
OTknoHeHe ce -254 -254 -254 -254 = -
Knacc ponyckoB 3
OTKNoHeHne A I 13 - +38 +51 +76
o 0 0 0 0 0 0
LLInpuHa konbLa A +51 +51 +51 +51 +51 +51
OrkrioHeHne Cs -254 -254 -254 -254 -254 -254
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BEARINGS Honycku

Hdonycku ynopHbix noawmnnHukos NKE

Tyrune Konbua
Bce pa3mepsbl ykasaHbl B MM
[Jonyckn B MKM
HomMuHanbHbIN cBblle - 18 30 50 80 120 | 180 | 250 | 315 | 400 | 500 | 630 | 800 | 1000
[vameTp oTBepcTMs A0 18 | 30 | 50 | 80 | 120 | 180 | 250 | 315 | 400 | 500 | 630 | 800 | 1000 | 1250

Knacc ponyckoB PN (HopmanbHbIi)

Orkonenme N 0 0 0 0 0 0 0 0 0 0 0 0 0 0
m | 8 | 10| 12| 15| 20| -25 | 30 | -35 | -40 | -45 | 50 | -75 | -100 [ -125

HenocTosHcTBo Vo 6 8 9 | 11 | 15 | 19 | 23 | 26 | 30 | 34 | 38

ﬂ;“ﬁﬁ;if”m’" s;*)| 10 | 10| 10| 10 | 15 [ 15 | 20 | 25 | 30 | 30 | 35 | 40 | 45 | 50

Orinowers ymx +70 | +70 | +85 | +100 | +120 | +140 | +140 | +160 [ +180 | +180

Koney o 0 0 0 0 0 0 0 0 0 0

Knacc gonyckoB P6

OTKNOHeHne 0 0 0 0 0 0 0 0 0 0 0 0 0
Ao -8 10 | 12 | 15 | 20 | 25 | -30 | -35 | 40 | 45 | -50 | -75 [ -100 [ -125

HenocTosiHCTBO Ve 6 8 9 1 15 19 23 26 30 34 38

HenocTosiHcTBO *

TONLMHBI Si*)| 5 5 6 7 8 9 10 13 15 18 21 25 30 35

Knacc ponyckoB P5

OTknOHEHMe A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
dmp -8 10 | 12 | 15 ] -20 | -25 | -30 | -35 | 40 | -45 | -50 | -75 [ -100 | -125

HenocTosiHcTBO \ 6 8 9 11 15 19 23 26 30 34 38

HenoctosiHcTBO S,

TONLMHbI ) 8 3 3 4 4 5 5 7 7 9 11 13 15 18

*) 3HauYeHMs HEMOCTOSHCTBA TOMLLUMHbLI Si TYrMX Konew, Takke NpuMeHnMbl K CBOGOAHbBIM KOmbLaM.
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[donycku ynopHbix nogwunnHukos NKE

CBoOOOAHbIe KomnbLa
Bce pa3mepbl ykazaHbl B MM
[onycku B MKM

HomuHanbHbIN cBblLLE - 30 50 80 120 | 180 | 250 | 315 | 400 | 500 | 630 | 800 | 1000 | 1250
Hapy>XHbIN

o 30 50 80 | 120 | 180 | 250 | 315 | 400 | 500 | 630 | 800 | 1000 | 1250 | 1600
avametp

Knacc gonyckoB PN (HopmanbHbIn)

OTKOHEHME As 0 0 0 0 0 0 0 0 0 0 0 0 0 0
e -13 | -16 | -19 -22 -25 | -30 | -35 | -40 | 45 | -50 | -75 | -100 | -125 | -160

HenocrtosHcTBO Vop 10 12 14 17 19 | 23 [ 26 | 30 | 34 38 55 | 75

OTKMOHEHMS Tyrnx A 0 0 0 0 0 0 0 0 0 0

koney o -30 | -35 | 45 | -60 -75 | -90 [ -105| -120 | -135 | -180

Knacc ponyckoB P6

OTKNoHEHME A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
o 13 | 16 | 19 | -22 [ -256 | -30 | -35 | -40 | -45 | -50 | -75 [ -100 [ -125 | -160
HenocTosaHcTBO Vo, 10 12 14 17 19 23 26 30 34 38 55 75

Knacc ponyckoB P5

OTKAOHEHME A 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Dmp 13 | 16 | 19 [ -22 [ -25 | -30 | -35 | -40 | -45 [ -50 | -75 [ -100 [ -125 | -160
HenocTtosHCTBO Voo 10 12 14 17 19 23 26 30 34 38 55 75
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Jonycku BbicoTbl ynopHbix nogwunHukoB NKE
3HauyeHuA, npuMeHuMbIe K Knaccam gonyckoB PN (HopmanbHbii), P6 n P5

Bce pa3vepbl B MM
Honyckn B MKM

HomuHanbHbIN CBblLLE - 30 50 80 120 180 | 250 315 400 500 630 800 | 1000

[nameTp oTBepCTUsi no 30 50 80 120 180 250 315 400 500 630 800 | 1000 | 1250

OTKIoHeHVe A +20 | +20 | +20 | +25 | +25 | +30 | +40 | +40 | +50 | +60 +70 +80 | +100
Hs

-250 | -250 | -300 | -300 | -400 | -400 [ -400 | -500 | -500 | -600 | -750 | -1000 | -1400
+100 | +100 | +100 | +150 [ +150 | +150 [ +200 | +200 | +300 | +350 | +400 | +450 | +500

Avs -250 | -250 | -300 | -300 | -400 | -400 | -400 | -500 | -500 | -600 | -750 | -1000 | -1400

+150 | +150 | +150 | +200 | +200 | +250 | +350 | +350 | +400 | +500 | +600 | +700 | +900

Ares -400 | -400 | -500 | -500 | -600 | -600 | -700 | -700 | -900 | -1100 | -1300 | -1500 | -1800

+300 | +300 | +300 | +400 | +400 | +500 | +600 [ +600 | +750 | +900 | +1100 | +1300 [ +1600

Avss -400 | -400 | -500 | -500 | -600 | -600 | -700 | -700 | -900 | -1100 | -1300 | -1500 | -1800

A +20 | +20 | +20 | +25 | +25 | +30 | +40 | +40 | +50 | +60 +70 +80 | +100
H4s

-300 [ -300 | -400 | -400 | -500 | -500 [ -700 | -700 | -900 | -1200 | -1400 | -1800 | -2400

Ha Puc. 5.1 nokasaHbil:
a) OpHoHanpaBneHHbIN YNOPHbIV LAPWKOBbLIV NMOALLNMHUK.

b) OpHoHanpaBneHHbIN YNOPHbLIN LWAapMKOBbLIN MOALMWMHUK CO cdhepndeckummn cBob6ogHbIM U
noAknagHbIM KornbLamu.

C) ,D,ByXHaI'IpaBJ'IeHHbII;I yI'IOprIVI LLIAPUKOBbIN NOALUMNHUK CO CPEegHUM KOSbLIOM.

d) [ByxHanpaBneHHbIA YNOPHbIN WAapMKOBbIN NOALUNHUK CO chepnyeckumm cBoboaHbIMU U
noAKnagHbIMK KONbLAMWU U CPEAHUM KOMbLIOM.

e) OpHoHanpaBneHHbIN YNOPHbIA LUNMHOPUYECKUA PONMKOBBIN MNOALUMMHUK.
f) [ByxHanpaBneHHbIN YyNOPHbIA LMIMHOPUYECKUA POSTMKOBDIV NMOALUUMHUK.

g) YNOpHbI cheprnyecknii ponmnKoBbIN NMOALUMMHUK.
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Oonycku BEARINGS BEARINGS Oonycku
BbicoTbl ynopHbix nogwmnHukoB NKE Jonyckn oTBepCTUA KOHNYECKNX POSTMKOBbLIX NOALUMMHUKOB
ﬁ N & N [ins yTouHeHus onpegenennin Heobxogumo obpaTuTbes k Puc. 5.2

H (+)

v 7

KoHycHoe oTBepcTue ¢ KOHycHOoCTbto 1:12

N\
A\

— ] ey

MonosuHa yrna koHyca 1:12 o = 2°23'9,4"

Haubonbluni Teopetnyeckuii gnametp d1 ansa koHyca 1:12

a e B

dq = d + —
12

(Popmyna 5.1)

3HaueHus knaccoB gonyckoB PN (HopmanbHbiin) n P6

|
: Bce pasmepebl ykasaHbl B MM
|

H 9 ‘ Honyckn B MKm
!

% HoMuHanbH.Ii ceoie | 18 | 30 | 50 | 80 | 120 | 180 [ 250 | 315 | 400 | 500 | 630 | 800 [ 1000
NN [WameTp OTBepCTUS A0 30 | 50 | 80 | 120 | 180 | 250 | 315 | 400 | 500 | 630 | 800 | 1000 | 1250
b OrroHeHIe A +21 | +25 | +30 | +35 | +40 | +46 | +52 | +57 | +63 [ +70 | +80 | +90 | +105
=h§ amp 0 0 0 0 0 0 0 0 0 0 0 0 0
R Ao A | *21 [ 25 [ +30 [ +35 [ +40 [ +46 [ +52 | +57 [ +63 | +70 | +80 | +90 [ +105
amp 0 0 0 0 0 0 0 0 0 0 0 0 0
N v 13 | 15 | 19 | 25 | 31 | 38 | 44 | 50 | 56 - - - -
® 13 | 15 | 19 | 25 | 31 | 38 | 44 | 50 | 56 - - - -
+ KoHuyeckoe otBepcTue ¢ KOHycHocTbio 1:30
4 N [MonoswuHa yrna koHyca 1:30 a = 0°5717,4"
’ Haunbonbmnin Teopetnyecknii anametp d1 ansa koHyca 1:30

g d1:d+i

30 (Popmyna 5.2)
3HaueHus knacca gonyckoB PN (HopmanbHbIn)
Bce pa3mepbl ykasaHbl B MM
Jonyckn B MKM
HomuHanbHbIN over 50 80 120 180 250 315 400 500 630 800 1000
[nameTp OTBEepCTUSt incl. 80 120 180 250 315 400 500 630 800 1000 | 1250
OrknoHeHme A +15 | +20 | +25 | +30 +35 +40 +45 +50 +75 | +100 | +125
ame 0 0 0 0 0 0 0 0 0 0 0
P +35 | +40 | +50 | +55 +60 +65 +75 +85 [ +100 | +100 | +125
Adime- Adme| 0 0 0 0 0 0 0 0 0 0
OrknoHeHMe v 19 25 31 38 44 50 56 63 - - =
o 19 25 31 38 44 50 56 63 - - -

Puc. 5.1
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CBefeHus 0 NoALWUMHUKAX
Honycku

Jonyckm oTBepCcCTUN KOHMUYECKUX
PONMKOBbLIX NOAWWMNHUKOB

|

|'I_'l\. rig "ﬁﬂuu.-

Puc. 5.2

Ha Pwuc. 5.2 nokasaHbl:

d HaumeHbLuni TeopeTnyecknii gnameTp
d, Haunbonblunii TeopeTnyecknii guameTp
o [MonosunHa yrna koHyca

B LLinpvHa noawmnHuka

Agmp OTKNOHEHMe cpefHero gnameTpa
OTBEPCTUS OT HOMUHANBHOTO

Agimp OTKMOHEHME cpeaHero HanGonbluero
AnameTpa OT HOMUHASBHOTO KOHYCHOIO

a0 i
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O6bwan yactb

MoALWMNHUKN KaveHUs ABMSTCA HEOTbEMNEMOMN
YacCTblOo BCEX COBPEMEHHbIX MallMH U MEXaHNU3MOB
N BbINOJNTHAKT KN4YeBble C*)yHKLI,VIVI B uUX
BpaLwarnwmnxecda ysnax. MogwmnnHukn nepenawnT
cunbl, MOMEHTbI U OABUXeHWe, OQHOBpPEeMEHHO
noagepxXmeada U Hanpasndd OoCuU, Banbl U
wnuHgenu.

Moatomy BbIGOP MOALIMMHUKOB ANS MaLUUH U
MexaHU3MOB [O0JIKeH ObITb caenaH ocobeHHo
TLATENBHO C TOYKM 3PEHUS BbICOKOW HAAEXHOCTMH,
cbanaHCMpOBaHHbLIX OXMOAEMbIX CPOKOB CyX0Obl
N 3KOHOMUYECKUX COOBPaxKeHUNA.

OTo npeanonaraeT To, NnoYyeMy A0 BbiGopa
HY>KHOTO MOALUMMHMKA U pacyeTa ero ycTanoCTHOM
[OMTOBEYHOCTM 4SS TOTO UMW UHOTO MPUIIOKEHNS,
M3Ha4yanbHO HeoBGXoaAMMO onpeaennTb Bce
BaXHble BXOAHble AaHHble U napaMeTphl
Ans cneundUYHbIX NOAWMUMNHUKOBBLIX Y310B
NPOEKTUPYEMbIX MaLLVH U MEXaHU3MOB.

Bo MHOrMx cnyyaax yxe MMelLWMNCcsa onbiT
pa3paboTkn o6LWMX UNK NOAOBHbLIX MPUIOXEHWI
N KOHCTPYKUMIA MOALUMMHUKOB UIPaeT peLuatoLLyto
pornb ¥ ABNAETCS NONe3HbIM PYKOBOACTBOM B
BblibOpe B BbIGOpe 3TUX N3genui.

Ona HOBbLIX YCNOBUN MCNoNb30BaHUA
NOALWMNMNHUKOB B TOM UMW MHOM MPUIOXEHUN
pekoMeHAyeTcs B NepBy odepenb onpenennTb
n cobpatb BCce Heobxoammblie TpeboBaHuUA
K MoOAWMWNHUKAM C YYEeTOM cneungukn
paGoThl y3na, MalWuHbl UM MexaHuama M, fno
BO3MOXHOCTW, BOCNONb30BaTbLCHA MpU 3TOM
ycriyramu MHXeHEepHOro nepcoHana KomnaHum
NKE.

OCHOBHbIe acnekKkThbl
noALUNHUKOB

Bblbopa

Onsa Toro 4to6hl pa3pa60TaTb onTuMarlsbHyHo,

BbiGop TMNa n
pasmepa nogWwuUnHUKa

TEXHUYECKN U IKOHOMUYECKU LiernecoobpasHyto
KOHCTPYKLUMIO MOALWNMNHMKOBOrO y3na ans
NPUINOXeHUs!, HeoBXOAMMO PaCCMOTPETL B MNEPBYHO
oyepeb criedyroLime obLume acnexThbl.

- Onpepenutb TUN OXWOAEMbIX HArpysok u
MOMEHTbI AN Bbibopa COOTBETCTBYHLLEIO
TUMNa NOALIMMHKKA.

- OnpegennTb BEMUYUHBI U XapaKTEPUCTUKM
HanbGonee BaXHbIX NapameTpoB, KOTopble
onpenensioT MYHKLUOHANBbHOCTb
MOALLMMHMKA W ero CPOK Cry>KObl.

- OnpepenuTb B3aMMO3aBUCUMOCTb TuNa
NOALWMMHMKA OT OXMAAEMbIX Harpysok B
NOALUMMHUKOBOM Yy3re, 3KCMnyaTaunoHHbIX
PEXUMOB, TEXHUYECKOro obcnyxmBaHus n
0XMaaeMmblx CPOKOB CIy>KObl.

- Onpepenuntb CTeNeHb BNUAHUSA
npodeccnoHanbHOMW yCTAaHOBKMU U
yCcrnoBui cMasbiBaHus Ha 6e3ynpe4vHoe
(PYHKLUMOHMPOBAHME NOALUUMHNKA U y3ra B
Lernom.

NMoapo6Hoe paccMoTpeHue acneKkToB
BblOopa

BennuyuHbl u HanpaBneHusa AeNCTBUA
Harpys3ok

OTa uHopmauns obblYHO yKasbiBaeTcs B
NPOEKTHbIX AAHHbIX AN MalWHbl U MeXxaHn3ma
Unu B cBeAeHUsAX 0 NOTPeObUTENbCKMX CBOMCTBAX.
MepBoHaYanbHbIM WaroM B Bbibope noglumnnHmka
He sABNsieTcs onpedeneHne Ha AaHHOM 3aTane
BENTMYMH Harpysok, a uenecoobpasHbim OyaeT
ABNATbLCA ONpefefieHne HanpaBneHUNn ux
OEUCTBUA U XapaKTePUCTUK.

- Heobxoguma nu yctaHoBKa B y3ne
AOMONHUTENBHOIO YNOPHOrO NOALUMMHMKA
nnun ero pyHkumn 6ygeTt BbINOMHATH
paavanbHO-yNOPHbIN NOALWNMHUK?

- bymet nu nogwunHuk paGoTtaTb nNpwu
AVHAMWYECKON Harpyske Unu TOMbKO Mpu
NMOCTOSIHHOM Harpy3ke?
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Bbi6op THMNa n
pasmepa nopWMNHUKa

- [encTBNTENbHO NN NPUMAOXEHHANA K y3ny
cuna 6ygeTt YMcTo paavanbHOW Unu YUCTo
OCEBOM Harpy3kon Ans noglwunHuka, unm
310 GyaeTt kombuHaumen obonx Harpysok?
Ecnun ga, To kakoBo BydeT COOTHOLLEHNe
pagnanbHOM U OCEBON HArpysku.

- byaeTr nu namMeHaTbCHA HanpaBneHue
AENCTBUA Harpy3ok?

- bByayt nu umeTb MecTo B MOALLIMMHUKOBOM
yare koneGaHvs Unu yaapHble Harpysku?

JocTynHoe MOHTaXHoe NPOCTPaAHCTBO

Ha atom atane BbiGopa nopgwunHuka
06bIYHO OMpeaensTCA OCHOBHbIE AaHHble
noaAWKMNHUKOBOTO y3na, Takme Kak aunametp
Bana, pasmepbl Kopnyca, n T.A4., BKJto4as
[OCTYNHOE MOHTaXHOEe MPOCTPaHCTBO AnNs
YCTaHOBKM MoALmMnHuKa. JocTynHoe MOHTaxHoe
NPOCTPaHCTBO TakxXe Mo3BonseT onpeaennTb
pacnonoxeHne NOALIMNHMKA B NpeAenax ysna
N ABNAeTCs orpaHu4mBarWwmm hakTopoM npwu
Bblbope pa3mepa noAaLnnHuKa.

XKecTKOCTb U HECOOCHOCTb

- B0O3MOXHO nNn BO3HWKHOBEHUE B y3re
HEeCOOCHOCTU M3-3a OTKINOHEHWI Bana,
Koprnyca, U3MeHEeHNsI NPOU3BOACTBEHHbIX
[OnycKoB, 1 T.4.7

- Bbypet nu npu Harpy3ke npoucxoauTb
nedopmauusa kopnyca n/vnu Bana?

- TpebyeTcs nu onpepeneHHas XecTKOCTb
y3na, KOTOpPY CMNOCOOHbI U OOMXHbl
oGecneynTb NOALLMMHUKN?

MonoxeHue Bana u no3uuum YCTaHOBKMHU
nogwnnHUKOB

- Banbl, onopamu koTopbIX OyAyT SBNATbCS
NOOAWNNHUKKN, BYAYT pacnonoxXeHbl
BEPTMKamNbHO UMW rOPU3OHTaNbHO?

- Kakas nocapgka nogwwunHuka Ha Ban v B
Koprnyc HeobxoaMMa C y4eToM BO3LAENCTBUS
Ha NOALLUMMHWK MPUMOXEHHBIX Harpy30K?

- Toe pnomkeH GbiTb pPacrnonoXeH NOALMMHMK

NKE

BEARINGS

C PMKCUPOBAHHOW YCTAHOBKON Mnu
nnasaoLLnn NOALNNHUK?

- NpeapnoxeHHoe pacnonoxXeHune
NOALLMIMHUKOB TpebyeT nx perynmpoBky unm
npegBapuTENbHOrO HanpsXeHus (Hatsara)?

Oxnpaembii CPOK CyXObl NOAWMNNHUKA

- Kakow cpok cnyxb6bl Tpebyetca gns
notpebutenn?

- Kakon cpok cnyx6b nogwunHuka B
OEeNCTBUTENbHOCTM ByaeT uenecoobpasHbiM
1 3KOHOMWYECKU BbIFTOAHBbIM?

- Kakne cpaBHeHUsas MoOryT O6biTb
choenaHb C CywecTBYHOWNUMM
NPUMNOXEHUSIMU C Y4ETOM HaKOMMEHHOro
onbiTa U 3HAHUN B COBPEMEHHDbIX
TEXHONOTrNAX NOAWMUNHNUKOBOW OTpacnu
NPOMBbILLIIEHHOCTN?

TOYHOCTb U3roTOBMEHUsl, TOYHOCTb BpalleHus
1 pabounn wym

- EcTb nu kakoe-nn6o ocoboe TpeboBaHue
ANA TOYHOCTWU BpalleHUs UNU YPOBHSA
paboyero wyma Ans onpepeneHHbIX
npunoxeHun (Hanpumep, 6bITOBas TEXHKKA,
BEHTUINATOPSI, anekTpoasuratenu, u 1.4.)7

- bBygeTt nu HeoGxooMMOW B MPUOXKEHUK
MoBbILLIEHHAsa TOYHOCTb HanpaBneHus Bana?

- [MotpebyeT nn pacnonoxeHve NOALWMNMHMUKOB
YMeHbLIEeHNA HavdyallbHOro Kpyrtdauwero
MOMeHTa?

BozpencTBue Ha OKpyxaloLlyto cpeay

- 3aTtparuBaeT nu NpUNoXxeHue CBOMMMU
oTpuuaTenbHbIMU BAUSHUAMUN 3KOJOTUIO
oKpyxawuwen cpegbl (Hanpumep,
abpasnBHble MaTepwuanbl, NECOK, Mbifb,
BOAHbIE NN KOPPO3UIHBIE cpeabl)?

- [lpucyTcTByeT Nu B NPUMOXEHUN KaKOW-
nubo [ONONHUTENbHBLIN UCTOYHUK Tenna,
PacrnonoXeHHbI psaoM C NMOAWMMHUKOBbLIM
y3nom?

80

www.nke.at

NKE

BEARINGS

- Kak moxHo rapaHTupoBaTtb aHeKTUBHYIO
TennooTtgady NoglWWNHMKOBOro ysna?
EcTb nn Heo6Xxo4MMOCTb yCTaHOBKMU
OXnaxaarLLlero ycTponcTea?

- BygeTt nu noAawWMnHUKOBbLIA y3en paboTtatb
npuM HOpManbHbIX TeMnepaTypax Mnu
BO3MOXHO BO3HWKHOBEHWE 3KCTpEManbHO
BbICOKMX TemnepaTtyp?

Cma3sbiBaHue, ycTaHOBKa U o6cnyXXuBaHue

- Kakon tvn cmasbiBaHus 3aniaHnpoBaH ana
MaLUVHbI UM MeXaHn3ma B Luernom?

- [oCTynHbl NM B MalluUHE UnvM MexaHusame
ApyrMe cMasoudHble cpefcTBa, KoTopble
MOFyT MCMNOMNb30BaTbCA ANA CMa3sbiBaHUA
noALINMHUKOB?

- TpebytoT N1 NOALMMHUKMA AONOMHUTENBHOIO
MMM cneumanbHOro cMasbiBaHUg
(MMHMManbHOE KONMNUYECTBO CMaskw,
CMa3biBaHWe MacnsHbIM TYMaHoOM U T.4.)7

- TpebyeTcsa nu gononHuTenbHas
TennooTtaava Ana noawunHUKOBOro ysna
AN OXNaXOeHUs cMasku?

- Kakasi KOHCTpyKLMSA cUCTEMbI CMa3biBaHUS
AonXHa ObITb paspaboTaHa Agns
NOALMMHUKOB M Kak ByayT pacrnonoxeHbl
KaHaBKM ONA cMasbiBaHUA, MacnsHble
TpyOKM, BbINYCKHbIE OTBEPCTUS AMS CMasku
nTa.?

- FepMeTusMpoBaHoO N MECTO YCTaHOBKM
nogwmnHmka’?

- Kakum GbICTPLIM, HageXHbIM U
3KOHOMUYECKM LiernecoobpasHbiM criocobom
MOryT BbITb YCTaHOBMNEHbI NOALWWUMHUKN?

- Ckonbko BpeMeHU Heobxogummo Ans
perynvpoBku noglunnHuka? B HekoTopbix
cnyyasx 6onee uenecoobpasHo BbibpaTb
npeaBapuTENbHO OTpPErynMpoBaHHbIe
MOALLNMHUKM.

- Bbyopetr nu 3akoHOMMUYECKN BbIrOAHON
ycTaHOBKa NOAWMNHUKOB C
MNCNONb30BaHMEM 3aKpPenUTENnbHbIX UK
CTSXKHbIX BTYJIOK B LI€NAX COKpalleHus

Bbi6op TunNa n
pasmepa noAwUnHMKa

pacxonoB Ha AOPOTryH MexXaHU4YecKyto
o6paboTky mocajoO4HbIX MecCT
noaLWNMNHMUKOB?

- Kakum 6biCTPpBIM M 9KOHOMWUYECKM
BbITOAHBIM cnocobom MoxeT ObITb
OEMOHTUPOBAaH MY 3aMeHeH NOALUMHUK?
Kakne KOHCTPYKTUBHbIE OCOBGEHHOCTH
noawunnHMKa 1 yana MoryT ynpocTuTb
obcnyxuBaHue NoALWNMNHUKOB?

- Fpe 6yayT pacnonoxXeHbl TOYKM
nepecMmasbiBaHWs noawunHuka Ans
nerkoro AocTyna K HUM Mpu TEXHUYECKOM
ob6cnyxuBaHun?

- Kakue acpdeKkTnBHbIE U IKOHOMUYECKUN
BbIrOOHblE KOHCTPYKTUBHbIE OCOBEHHOCTH
MOryT obecnevynTtb Nerknin MOHUTOPUHT
COCTOSIHMA MOALMMNHMKA Npu paboTe n ero
ocmoTp?

OkoHOMuUYeckum acpcpekt

MHXeHepbI-KOHCTPYKTOPbI Npu pa3paboTtke
NOALUMMHNKOBOIO y3na TakXe OOIMKHbI NPUHATb
BO BHMMaHMe 3KOHOMWUYECKUE acnekTbl CBOUX
peLleHni.

Boobue npu npoekTMpoBaHMU NOALLMMHUKOBOIO
y3na npegnoyvteHue, Kak npasuio, oTaaeTcs
NPOU3BOLACTBEHHON NporpaMmMme NPOoM3BOAMUTENS
No BbINYCKY CTaHAaApPTHbIX (CepUIHBIX)
NOALUMMHUKOB. OTO rapaHTUPYEeT NPEBOCXOAHYHO
AOCTYMHOCTb U YPOBEHb LEeH Ha NOALIUNHUKA
6narogaps 6onbwnm obbemamM MaccoBOro
npou3BoAcTBa. Takue cTaHaapTHbIe NOALWMIHUKM
AOCTYMHbI ANA UCMOMb30BaHUSA B LUMPOKOM
AnanasoHe NPUNoXeHUn.

HGCTaH,D,apTHbIe noagwnnHUKK, Kak npasuno,
OOJIXHblI NCNOJNMb30BaTbCA TONbKO B 0cobbIx
cnydadx, Korga ctaHgoapTHble nogWwnnHUKn
HE MOTYT OOJTXHbIM 06pa30M yAooBNeTBOPUTb
TpeGOBaHVIFl NPUNOXEHUA.

Koroa TpebytoTca cneumanbHble NOALIUMHUKN,
TO UX HeoGxoOouMo paccmaTpuBaThb
TONbKO C TOYKU 3pEHUSA M3TOTOBMEHUS Mo
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3akasHbIM cneundukaunuam notpebutens
W, cnepgoBaTenbHO, OHU ByayT umeTb Gonee
NPOAOIKUTENBHOE BPEeMsi UCMOMNHEHWS 3akasa U
OrpaHUYeHHYI0 JOCTYMNHOCTb.

|_|03TOMy, npexage Yem OCTaHOBUTb CBOM Bbl60p
Ha cneunanbHOM noALwnnHuUKe, cnenyert HanTK
OTBEThbI Ha cneaytouine Bonpochl:

- B cocTossHUM nNu cTaHQapTHLINA
NOALUMMHUK UMW BapuaHT ero UCNOfHeHUs
yooBneTBopuUTb TpeboBaHUsA JaHHOTO
NPUNOXeHNs?

- MoxeT nn ncnonb3oBaTbCA B NPUITOXEHUN
rOTOBbLIN K YCTAHOBKE CTaLMOHapHbIN
NoALWMMNHUKOBBLIN KOpPNyc unu cnaHuesbln
NOALUMMHUKOBbLIN y3en?

- Hackonbko WMpoKko pacnpocTpaHeH B
NMPOMBILUNTEHHOCTW MOALUUMHUK, KOTOPbINA
BblGpaH?

- KakoB cnpoc Ha NOAWMWNHUKKN UK Ha
conyTcTByowne n3aennad K HUM?

- Korga pomkHbl Ha4aTbCst NOCTaBKN?

- Kakune cpokum nocTtaBKu OOSXKHbI ObITb
y4TeHbl AnA Bbl6paHHOI’0 noawmnnHuka?

- KakoBa gonrocpo4yHasa OOCTYMHOCTb
BbIOpaHHOro MOALINMHMKA WU CMa304yHOro
mMaTtepuana?

- Byget nn BbIGpaHHbIN NOALUMMHUK JOCTYMNEH
Ha BTOPUYHOM pbIHKE Kak noTpebuTensckoe
mapgenve ans npoumssoauTenen
opurnHanbHoro o6opyfoBaHMsa Unu
npogaxu 6yayT OCyLecTBNSATLCS Yepes
ANCTPUOLIOTOPOB?

Bbi6op TMNa noAWMNHMKa

B aToM HauanbHOW cTaguu BblGopa NoAwMnHMKa
MOryT OKasaTbCH nonesHbiMuU cneunduyHble
XapaKTEPUCTUKN Pa3NNYHbIX TUMOB MOALLUMMHUKOB,

nogpobHO onucaHHble B Tabnmuax.
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B tabnuue 6.1 nepeyncneHbl HEKOTOpPbIE U3
BaXHbIX XapaKTepPUCTUK OCHOBHbIX TUMOB
MOALUMMHMKOB.

MosACHEHUS K CUMBONAM, UCMNOMb3YEMbIM B
Tabnuue 6.1:

+++ Haubonee noaxoasLume u3nenus
++  COOTBETCTBYIOLLME U3OENNS

+  [JOCTAaTOMHO NOAXOAALLME N3Aenus

a B 3aBUCMMOCTM OT KOHCTPYKUUM
noawwunHuka (ans 6onee nogpo6HoM
nHdopMaLmm HeobxoaMMO O3HaKOMUTBLCS
Cco cneundukaunamMum Ans Kaxgoro
KOHKPETHOTO MpogyKTa, NpeAcTaBneHHbIMU
B HaCTOsILLIEM KaTarnore

B OOHOM HanpaBlieHUn
B 060MX HanpaBlieHnax

!

!

Tabnuua 6.1 npegHasHa4vyeHa TonbKo 4SS obLero
pykoBoAcTBa Npu BbiGope noplUNHUKA.
MoaToMy ANS KaXAOro NPUNOXeHns
BblOpaHHbIA TUN U pa3Mep NOALIMUMNHMKA UMK
€ro pacnonoxeHue OOMKHbl ObITh TWATENbHO
npoBepeHbl Ha NPUroAHOCTb K MCMOb30BaHUIO.
[JononHUTEeNnbHO Ha gaHHOM 3Tane u rae
3TO BO3MOXHO, AOJXHA ObITb onpeaeneHa
HEOOXOANMOCTb M BO3MOXHOCTb UCMOSb30BaHUS
NOALUMIMHUKA B (PMKCMPOBaAHHOW UNW nnasatoLLen
No3unLMKn YCTaHOBKM.
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o p. OMNPOKMAbIB. Hecooc-
Tun noawMnNHMKa
Harpysku Harpysku Harpysku MOMEHT CKOPOCTbL  HOCThb

OpnHopsigHble pagnanbHble WapUKOBbIE NOALWMUMHUKN + + e + e +++ +a
[ByxpsiaHble paguanbHble WapUKOBble NOALMUIHUKN + +ae + o + +
OpHopsiAHbIe pagnanbHO-YNOpPHbIE WAapUKOBble NOALMMHUKN + ++— +— +++
CnapeHHble p 0-yMOPHbIE LWAPUKOBLIE NOAWMUMHUKUA ++ ++ae ++a<s ++a ++
[ByxpsiAHble paauanbHO-yNOpHble LWAapUKOBbIe NOALMUIHUKN ++ ++ae> o ++ ++
LLlapukoBbIe MOALWMMHUKM C YeTbIPEXTOUEYHbIM KOHTaKTOM ++ o> + e ++ ++
CamoycTaHaBnmBaK pUKOBbIe No + ++ +++
OpHopsigHble UMNUHAPUYECKUE PONVKOBbIE MOAWMIHUKA ++ +a ++
Cdpepuyeckmne ponmnkoBbie NOALMUMHUKN +++ + e ++ o + +++
OpnHopsiaHble KOHNYECKUe PONUKOBbLIE MOAWMNMHUKA ++ ++— ++t
CnapeHHble OAHOPAAHbIE KOHWUY. PONTMKOBbIE MOALMUMHUKN +++ ++oa +++ e a ++a
YnopHbie wag 1e no, +a
YnopHble LMNUHAPUY. UMK UronbyaThbie POSTMK. NOALMMHUKN ++a
YnopHble ccepuyeckme pornmKkoBbie MOAWMNMHUKA +++ +— +++
LiunuHapuyeckne ponmnkoBble NOAWMMHUKN C NOMHBLIM +++ +a

Tabnuua 6.1

HomuHanbHasa rpysonogbeMHOCTb
M CPOK CNyX0Obl noalwMNHMKA

MoAWWNHUK B KaXXAOM MPUMOXEHUN BO
BpeMs paboTbl noaBepraeTcd BO34eNCTBUIO
Ha Hero MHormx akTopoB, onpeaensLWmnx
ycnoBus ero akcnnyatauuu. Nosatomy
ONa npaBuUNbHOTO Bbibopa moaWMUNHMKA
HeobxoaMMO ymeTb onpefensiTb, pasnuyaTtb
M oueHMBaTb 3TU YCINOBUS, KOTOpblie B LIENOM
onpenensaT NPUroagHOCTb NOALWMMNHKUKA AN
TOrO MU MHOTO KOHKPETHOrO MPUIOXEHMUS.

91K ycnoBusa onpegenarTcd cnegyrowmmm
pac4yeTHbIMU NapamMeTpamMu:

PacueT ctaTMuyeckom rpy3onoabLEMHOCTH

- Pacuet Harpysok, gecTBylOWMX Ha
NOALUMMHWK, ANl onpeaeneHns Bo3aencTBus
MaKCUMarnbHOrO KOHTAKTHOro AaBrieHus Ha
MOALUWIMHUK, HAaXOASALWNNCS B HEMOABUXHOM
COCTOSIHUUN, COBepLlaloLWmn MeaneHHble
konebaTenbHble ABWXEHUA UMK Npwu
HebonbWNX YacToTax BpalleHUs, He
Bbl3blBAKLWEr0 NOBPEXAEHUA LOPOXKEK
KayeHUs Unu Ten KavyeHus B pesynbraTte
OCTaTo4HOM ynpyrow AedopmaLimn.

PacuyeT auHamMn4yeckom rpy3onogbLeMHOCTH

- Crartuctuyeckoe 3HaveHue, 6a314pyrou.leecn
Ha yCTaJ'IOCTHOVI oonroBe4yYyHocCTHU
KOHCTPYKLMWOHHBIX MaTepunanos
nogwunnHuKa.

Cpok CHy)KGbI nogwnnHUKa

- TepMwuH, KOTOpPBIA onpeaenseT NOMHbIN
pecypc noawunHnukKa B TOM UNN UHOM
NPUNOXEHUN N MOXET U3MEHATbCH B
pPas3fnuyHbIX NPUNOXEHUAX, Aaxe npu
OAWHAKOBbLIX 3HAYEHMUSAX YCTanoCTHON
[ONrOBEYHOCTY.

Hanpumep, cpok cnyx6bl MallnHbl, B KOTOPOM
yCTaHOBMNEHbl YNNOTHEHHbIE paguanbHblie
LWapuKoBble MOALUIMMHUKK, MOXET oKa3aTbCs
3HAUUTENbHO HUXKE TEOPETUYECKOrO CpoKa Cry>bbl
NOALNMHUKOB, TakK Kak CPOK Cnyx0Obl cmasku,
KOTOpPOW 3anofnHeHbl NOALUMMHUKN, MOXET ObiTb
OYeHb HEeNpoAOIIKUTENbHLIM MO CPaBHEHUIO CO
CPOKOM CyObl NOALIMMHUKOB.

PacyeT npoaomkuTenbHOCTM cpoka cnyx6bl
NoAWNNHNUKA TakXe AOJIKEeH yyYnTbiBaTb
BO3JEWNCTBMA Ha HEro okpyxatwlien cpenbl,
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Hanpumep, Takne Kak cMasblBaHWe U YucToTa (CM.
CTp. 267).

Cpok cnyx6bl noAWNMNHUKA MOXET U3MEHSTLCS
nod BO3OENCTBUSIMU ApPYrUX haKTOpPOB, KOTOpbIe
He noaJatoTcs pacyeTy, Hanpumep:

- U3HaLLMBaHVe,

- HECOOCHOCTb,

- UBMEHEHWIS1 YCIOBUIA SKCTyaTaLmu,

- HECOOTBETCTBYHOLLMIA pabounii 3a30p,

- BUGpaumm, NoBpeXaeHusl Npy YCTaHOBKE U
TPaHCMOPTUPOBKE, YXYALLIEHWNE CMa3KU.

HoMuHanbHasa ctaTuyeckas
rpy3onogbLeMHOCTb

MoAWMNHUKN KaYyeHUst CNoCOGHbI NepeHoCUTb
BbICOKME Harpysku, KOTopble nepeaarTcs Yepes
oyeHb HeBGonblKne 06NacT KoOHTakTa mexay
Tenamu Ka4yeHus 1 KornbLiamMy NoALLUMHMKA.

Takvm obpasom, B 06nacTu KOHTakTa BO3HUKaeT
OYeHb BbICOKOE [aBrneHue, Tak HasbiBaeMmoe,
AaBneHue Mepua. 310 AaBneHWe MOXET BbI3BaTb
HekoTopyl AedopMaLmnio Ha NOBEPXHOCTSAX
KOHTaKTMPYIOLLMX YacTel NoALMMHUKA.

[lo onpeneneHHoro npegena aT gecgopmauum
HaxogAaTcs B AuManasoHe ynpyrux U3amMeHeHumn.
370 03HaYaeT YTO ecnv OaBreHne, BbisbiBaloLLee
AedopmMaumio, ByaeT ycTpaHeHo, TO KOMMNOHEHT
noaLWwunHuka NnogoGHO NpyXMHe BOCCTAaHOBUT
CBOIO NMepBOHaYanbHy opMy.

Ecnu paBneHue cnuwikom BENWKO, TO ynpyras
Aedopmanmst KOMNOHEHTa MOXET COXPaHUTBLCS.

PaclumpeHHble UcnbiTaHUs U NPaKTUYECKUIA ONbIT
nokasanu, 4To oblias octaTovHas Aedopmauuns
pasmepHOCTbi0 MeHbwe Yyem .0001 (0.01%)
COOTBETCTBYHOLLEr0 AnameTpa Tena KavyeHus
He OyneT MMeTb HEeraTUBHOINO BNUSHUA Ha
paboTocnocobHOCTb NOALLIMMHUKA.

BnocneacteMm HoOMMHanNbHasa ctatuyeckas
rprysonogbeMHOCTb nogwnnHUKa Obina

NKE

BEARINGS

cucTemaTMaMpoBaHa U CTaHO4APTU3MPOBaHa, U, Kak
onpeaeneHo B ctaHgapTax ISO 76:2009, ykasbiBaeT
BEMMYMHY Harpysku, Kotopasi co3gaeT OCTaTo4Hylo
aecdopmauunto B 30He KOHTakTa Haubonee
Harpy>XeHHOro Tena KaueHUs U COMPSHKEHHON C HUM
[OPOXKN KaYeHUs1.

COOTBeTCTBy}OLLI,I/Ie 3HavyeHus gasneHusa lepua
OblNY BblYMCIEHbI ANS pa3nn4yHbIX TUNOB
noALLMNHUKOB!

[nsi camoycTaHaBMMBaOLLUXCH LLIAPUKOBbIX
MOALUNIMHUKOB: 4600 MPa

Ans Opyrvx WapuKoBbIX NOALLUMMHUKOB!
4200 MPa

[insi BCcex ponmukoBbIX MNOALMMHUKOB:
4000 MPa

(1 MPA = 1N/mm?)

3Ha4YeHnss HOMWUHANBbHOW CcTaTUYeECKON
rpysonogbemHoctn (COr gna pagumanbHbIX
noawmnHukos 1 COa Anst ynopHbIX NOALUMMNHUKOB)
npuBeaeHbl B Tabnumuax npoayKToB.

PacyeT nogWMNHMKOB Ka4veHus no
CTaTU4eCKMM Harpy3kam

B nepByt oyepeab AomnkeH OblTb NPOBEpPEH
cTatTuyeckum kKoacgduumeHT 3anaca
npoyHoctu S0. BenuyuHa SO npeacrasnsaer
coboi OTHOLIEeHNE HOMWHarNbHON CTaTUYECKOMn
rpy3onoabLeMHOCTU NOAWMNHUKA K
9KBMBANEHTHOW CTaTUYECKON Harpyske.

Ecnu Ha paguanbHble NOOWUNHUKUA OENCTBYET
YUCTO paguanbHasa Harpyska, unu Ha ynopHble
NOALLUMMNHMKN OENCTBYET YMCTO OCeBasl Harpyska,
TO cTaTnyeckum KoacgpduumeHT 3anaca
NMPOYHOCTMU noawunnHnka SO0 MoxeT ObITb
BbIYMCIEH C MOMOLLBIO crieqytoLent hopMyrnbi:
Co

Sp =
0 Po

(Popmyna. 6.1)
roe

S, = cTatuyeckuin koacpduuneHT 3anaca
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NPOYHOCTU
C, = HOMWHamnbHas cTaTuyeckasi rpy3onogbeMHoCTb, B kH

C,, ANA paguanbHbIX NOALUMNHUKOB

C,. ANSA YNOPHbIX MNOALIMMHUKOB
P, = MakcMmanbHasi 9KBMBasieHTHas ctatuyeckasi Harpyaka Ha nogLunHuk, B kH

PekomeHayemble 3Ha4yeHUs cTaTUYecKnx KoadpduLUMeHTOB 3anaca NPOYHOCTW ANs MNOALIUMHUKOB
yKkasaHbl HWxe B Tabnuue 6.2.

CtaTtuyeckasn aKBMBaneHTHas Harpyska P,

Ecnun Ha nogwmnHuWK OencTBYOT KOMOMHMPOBaHHbIE HArpy3ku (paananbHble U OCEBbIE Harpysku
OLHOBPEMEHHO0), TO 3TU CUJNbl OOMKHbI ObITe NPeobpasoBaHbl B BOOOpakaeMyto (rMnoTeTUYECKyHo)
Harpysky, kotopas npoussena 6bl Ty xe camyl gedopMauuio B NOALWMWMHUKE, KaK U umelLwme
MecTo dpakTuyeckue cunbl. ATy BooOpakaeMyt Harpysky HasblBaloT IKBMBaNeHTHOW cTaTU4YecKom
Harpy3koun (Py).
roe:

Po=X,*F.+Y,*F,

(YpaBHeHue. 6.2)
unu:

P,=F,

(YpaBHeHue. 6.3)
B panbHenwunx pacyeTtax U3 aTux AByX 3HayeHun (P,) OOMKHO MCnonb3oBaTbcsl HanbornbLuee Ans Toro,
YyTOObI UMETb HaAnexXallnin CTaTUYECKUA 3anac NPOYHOCTU B MOALLMUMHUKE.

roe
P, = 3KBMBAreHTHasi cTaTnyeckas Harpyska, B kH
X = KO3 PMLUMEHT pagnanbHON Harpy3k1 (ykasaH B Tabnvuax npoaykra)
Fr = pagvanbHas Harpyska Ha noawmnHuk, B kH
Y, = KO3 pMUMEHT OceBON Harpy3ku (ykasaH B Tabnuuax npoaykra)
F, = oceBas Harpyska Ha nogLwmnnHuk, B kKH

PeKOMeHAyeMbIe 3Ha4YeHuUda and ctaTu4eckoro 3anaca npo4YHoOCTu

PekomeHpayemMoe 3HauyeHue ans
Tpebyemas S
TOYHOCTb 0
BpaLyeHus LLlapukoBble PonukoBbie
NOALIMNHUKN NOALINNHUKN
Bbicokun 22 >3
HopmanbHbin 21 =15
Huskumn 20,5 =1

Tabnuua 6.2
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UcknioveHusn:

Ona cnepgywwmx TMNOB NOALWUNHUKOB
MWHUManbHble 3HAYEHUs1 CTaTUYECKMX 3anacoB
MPOYHOCTW AOMXKHbI ObITb BbILLE MO HEKOTOPbLIM
0CO6bIM NpUYMHAM:

Cdbepuyeckue ponukoBble NOAWNMHUKA:Sgi, = 4

HoMuHanbHbIN AMHaAMU4YEeCKUNA CPOK
cny>6bl NoALWNNHUKA

PacueT cpoka cnyx6bl nogwunnHuka, Kak
npaBuno, NPOoU3BOAUTCA CTAaTUCTUYECKUM
MEeTOAO0M, KOTOpbI GasupyeTcs Ha MexaHu3me
yCTanoCTHOro paspylweHns NOALWMUNHUKOBOM
cTanu.

Takoe ycTanocTHoe paspylieHue martepuana
noALMNHUKa NpeacTaBnseT cobon ecTecTBeHHoe
ABMNeHue, NosiBMeHne KOTOporo MoxeT BbiTb
BbI3BAHO MUKOBLIMU HaMPSXEHUAMU MpK
BO3pacTalolMX Harpyskax U HU3KUM YPOBHEM
YNCTOTbl MaTtepuana, ncnonb3yemoro ansa
n3roToBneHnd Koneuy nogwnmnHUKa. 3TN
LMKMUYECKNE UBMEHEHNS HanpsXeHWun Ha
KOMMOHEeHTax NoAWWUMNHUKa, reHepupyemMble
Tenamu 1 [OPOXKKaMU KaueHMUsl, B KOHEYHOM UTOre
BbI3bIBAIOT MOSABMEHME MUKPOTPELLMH B CTanm
noawuvnHUKa, U, Kak cnegcrene, pactpeckmsaHue
C OoTCnamBaHuemM n BblkpallnBaHne mMmatepuana
[IOPOXEK U Ten KadeHus.

3TOT ecTecTBeHHbIN Nnpouecc, cnenys
CTaATUCTUYECKUM TEOpUAM, AienaeT aTo ABMeHue
npenckasyembiM 1 Jaxe U3MeprMbIM.

Ona pacyeTa cpoka cnyxGbl nogwunHuka
npu QUHaMUYeCKUX Harpyskax, SOMXKHbI
MCrNonb3oBaTbCA 3HA4YeHUs HOMUHaNbHOM
AVHaAMUW4YeCcKOW rpy3onoabeMHOCTH,
yKasaHHble B Tabnuuax npogykra.

PacyeT HOMWHaNbHOW ANHaAMMWU4YECKON
rpy30onogbeMHOCTU MOALLIMMHUKA BbINOMHAETCH
B COOTBETCTBMM C MEXAYHapPOAHbIM CTaHOapTOM
DIN I1SO 281:2009.

NKE
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HomMmuMHanbHaAa gAuMHamMunyeckas
rpysonogabemMHocTb C, unu C,

3HayeHne AMHaAMUYECKON Fpy30No4bEMHOCTM
onpegeneHo B ctaHgapte DIN ISO 281 kak
NOCTOSIHHAs MO BENMYUHE U HANpPaBMEHUIO
pgencTtByllwan Harpyska, apnatouwancs
paavanbHou Ans paguanbHbIX NOAWUMHUKOB NN
0CEBOW ANS YNOPHbIX MOALIMMNHUKOB, KOTopas
obecneuynBaeT HOMUHAMNbHbLIN CPOK CRyXObl
nogwunHuka B 1 munnuoH obopotos (106
060poTOB) 40 NOSABNEHUS NEPBLIX NPU3HAKOB
yCTanoCTHOro paspylleHna matepuana
NOALLMMHMKA.

HoMunHanbHBLIW CPOK CRYX6 bl
nogwunHuka L,

OToT nmapamMeTp onpegenseTcs Kak
NPOOOIIKUTENBHOCTb CPOKa CNyXObl, KOTOPbIM
obnapatT 90% poctatoyHo GonbLION rpynnbl
O[INHAKOBbIX NOALINMNHUKOB C ONnpeaeneHHoNl
CTeneHblo HaAeXHOCTM U HaxoaAsaWnxcsa B
OANHAKOBbIX 3KCNnyaTauyMOHHbIX YyCNOBUAX,
40 MOSIBMEHUs NepBbIX NPU3HAKOB yCTanocTu
mMaTtepuana.

MporHo3upoBaHue cpoka cnyx6bl NoALUNHUKA
6asnpyeTcsa Ha CTAaTUCTUYECKUX LaHHbIX,
cobpaHHbIX B TeYEHNE HEeCKOMbKUX NneT, 1
SIBNSIETCS1 OCHOBOW 41151 NPUEMMEMON N HadeXHoN
NPaKTUKN MHXEHEPHOIO NPOEKTUPOBAHUS.

MpakTnyecknin onbIT Nokasarn, 4To dakTudeckne
Cpoku cnyx6bl 6oNbLWMHCTBA NOALWMUMNHUKOB
npeBbIWAaT UX pacyeTHble BENUYUHBI.
dakTnveckn y 50% nOAWMNHUKOB 3TOT CPOK
npeBbilAaeT pacyeTHbI HOMUHANbHbLIA CPOK
cnyx6bl no4Tn B 5 pas.

Pacuyetr AuHamunyecku Harpy>xeHHbiX
nogwuvnHUKOB

[nsa pacyeTa HOMUHaNBLHOIO cpoka Crnyxobl
nogwwunHuka L10 B munnmoHax obopoToB
NpUMeHsieTca criegyrowas opmyna:
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(YpaBHeHue. 6.4)

roe
p =  nokasaTernb CTeneHun ypaBHeHUs
Ons WwapyK. NOALINMHUKOB p = 3
AN ponuk. nogwunHmkos p = 10/3
Ly, = HOMMHanbHbIN CpOK Cnyx6bbl, B

mMunnnoHax o6opotoes  [10° U]

C = HOMWHanNbHasA AMHamMu4yeckas
rpysonogbemMHocTb noawmnnHuka,[KN]

C, fona pagnanbHbIX NOALWUMHUKOB
C. Ans yNopHbIX NOALNMHMKOB

P = 3KBMBaneHTHas AMHamMu4yeckas
Harpy3ka, [kN]

[nsa pacyeTa HOMWHANbLHOIO cpoka CnyX06bl
nogwwunHuka L10h B yacax paboTbl NpumeHsieTcs
criepytowas opmyna:

Lioh = 0 - -
(YpaBHeHue. 6.5)
roe
o] = nokasaTenb CTEMEHW ypaBHEHNS
ONs WapyK. NOALIMNHMKOB p = 3
AN pOnuK. NoawunnHUKoBT p = 10/3
Lion = HOMWHanNbHbIN CPOK CNyX0bl, B
Yacax paboTbl [h]
C = HOMWHaNbHas AMHamuU4deckas

rpy3onoabeMHOCTb nogwmnHuka, [kN]
C, onsa pagnanbHbiX NOALUUMHMKOB
C. ONS YNOPHbIX NOALLMIMHUKOB

P =  3KBUBANlEHTHas gMHamu4yeckas
Harpyska, B kH

Bbi6op TunNa n
pasmepa noAwUnHMKa

n = yacToTa BpaleHus, B 06./MUH.
PekoMeHOyeMble 3HaYeHUsI HOMUHANbLHOIO CpoKa
cnyx6bl L10H npuBegeHsl B Tabnuue 6.3.

www.nke.at

87



Bbi6op THMNa n
pasmepa nopWMNHUKa

MpunoxeHune L10h [yac]
Ackanatopsbl, NUTLI 10,000 + 15,000
CtpouTenbHasi TeEXHUKA 2,000 + 8,000

Opo6unku, npokaTHbIe CTaHbI
AnekTpoasuraTenu
He6onbLine anekTpoMoTopsl
AN 6bITOBON TEXHUKU
MpoMbILLInEHHblE ABUraTenm
KpynHoraGaputHble gsurarenu

20,000 + 40,000

2,000 + 5,000

30,000 + 70,000
50,000 + 100,000

BbiTOBbIE MaLUKHbI 500 + 2,000
OneKTPOUHCTPYMEHThI 3,000 + 10,000
DepeBoobpabarbiBatowme craHku 3,000 + 10,000
KoHBenepbl

KoHBenepbl obLero HasHavyeHusa 15,000 + 20,000

JleHTOuYHbIEe KOHBENEPDI 15,000 + 100,000
PenykTopbl

[MpoMbILLINEHHbIE PpeayKTOPbI 5,000 + 20,000

KpynHorabapuTHble pegyktopbl 40,000 + 100,000

>Kene3HooopoxHble ByKebl 20,000 + 75,000

Komnpeccopbl 5,000 + 30,000
AnekTpocTaHuumn 80,000 .. 200,000
CenbCKOXO3AMCTBEHHAsA TeXHUKa

TpakTopsbl 4,000 + 8,000

Cenbckoxos. obopya-ne obuiero

HasHaveHus 1,000 + 2,000
BymaxHoe nponsBoacTBoO 75,000 + 150,000
Mpecchbl 10,000 + 50,000
Hacocbl

LieHTpobGexHble Hacochl

MopLuHeBble Hacochl

LLlecTtepeHyaTble Hacochl 1,000 + 10,000
BubpauuroHHble cuTta 10,000 + 20,000
HecbanaHcupoBaHHble asuratenu 2,500 + 7,500
BeHTunatopsbl 20,000 + 100,000
MNMpokaTHbIe cTaHbI 10,000 + 50,000

20,000 + 80,000
1,000 + 10,000

CTaHKu 10,000 + 50,000
Centrifuges 10,000 + 20,000

Tabnuua 6.3

MpumeyvaHue
TpebyeTcsa BbicOKast HAOEXHOCTb
XKecTtkne ycrnoBus akcnnyaraumu
YacTble yoapHble Harpysku

TpebyeTcsa HU3Ku paboumnn wym

KpaTkoBpemeHHas pabota
KpaTtkoBpemeHHas pabota
OB6bIYHO BbICOKOCKOPOCTHAA paboTta

PaboTa B eCTKux ycnoBuax

Tpe6yeTC$| BblCOKaA HageXXHOCTb

TpebyeTcs BbicOKasi HAAEXHOCTb
Skcnnyartaums B XXeCTKUX YCMNOBUSIX

YacTble nepuogbl 6e3nencTaus
TpebyeTca BbicOKast HAOEXHOCTb

Cneu. TpebOB.k KOHCTPYKLMWN NOZLUMNMHMKA
Cneu,. TpeboB. K KOHCTPYKLMW NOALLMIHNKA
MHoraa TpebyeTca BbICOKas HAAEXHOCTb
MogwwmnHunku paboTaroT B CypOBbIX
3KCMyaTauMOHHbIX YCIOBUAX

TpebyeTcs BbicOKasi TOYHOCTb

Bbicokue yckopeHus
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[lns pacyeTta HOMUHaNbLHOIO cpoKa CrnyXO6bl
nogwunHuka L10S B kunometpax npobera
npyMeHsiIeTCA criegytollas opmyna:

C
L =|—| *=m*D
108 [Pj

(Popmyna. 6.6)

roe
p = T[lokasarernb CTENEHN ypaBHEHNS
ONS WapyK. NOALNMNHUKOB @ p = 3
ONs ponuk. NoAaLwwunnHuKoB p = 10/3
L,,s = HomwuHan. cpok cny6bl nogwmnHuka,

B kM npobera

C = HoMuHan. guHammnmyeckas
rpy3onogbLeMHoOCTb, B kKH

C, onsa pagnanbHbiX NOALUMHUKOB
C. 4ns ynopHbIX NOALUMMHUKOB

P = [nHamun4deckas akBMBasneHTHas
Harpy3ka, B kH

D = Hapyx. guameTp nogwunHuka, B Mm

B Ta6bnuue 6.4 ykaszaHbl pekoMeHOyeMble
3HaYeHUA HOMWHAaNbHOTO CpoKa Cnyx0bl
nogwwvnHuka L10S B kunometpax npobera ans
HEKOTOPbIX TUMUYHBLIX MPUINOXEHWIA:

MoAwnnHMKM ByKCc kene3HoAo0pPOXKHOIo
noABMXHOIoO coctaBa

[py3oBble BaroHbl 800,000 + 1,000,000

BaroHbl meTpononuteHa 1,000,000
TpamBan 1.500,000
JlokomoTuBBI 3,000,000 + 5,000,000
Maccaxupckue BaroHbl 3,000,000
[Ope3nHbl 3,000,000 + 4,000,000

Tabnuua 6.4

lMepeyncneHHble Bbille NpUMEpPbl NPUBELEHDI
TONbKO B KA4YeCTBe CnpaBoOYHON nHpopmaumm. Ha
NPaKTUKe 3TN 3HAYEHWNSI MOTYT OTNINYATLCS.

Bbi6op TunNa n
pasmepa noAwUnHMKa

OKBMBanNeHTHaA AMHaMuyeckas Harpy3ska P

dopmynbl AnA pacyeTa QUHaMWU4YECKOTO
cpoka cnyx6bl noAWnnHuka, NnpuBegeHHble
BbiWe, coaepxaT 3HAYeHUss OAHOPOAHOM
Harpy3ku, OEencTBylOWEN Ha NOAWUMHUK B
O4HOM HanpaBneHun, ToNbKO B pagnanbHOM
HanpaBneHnn ONs paguanbHbIX NOALUUMHUKOB
Uy TONMbKO B OCEBOM HanpaeneHnu Ans ynopHbIX
NOALLUMHUKOB.

B cnyuyasx, korga Ha NogWUNHUK AEACTBYIOT
KOMOUHMpPOBaAaHHbBIE AUHAMWUYECKUE
Harpysku (paguarnbHble U OCEeBble Harpysku
OAHOBPEMEHHO), TO 3TWU CUNbl LONXHbI
OblTb Npeobpa3oBaHbl B BooOpaxaemyto
(rMnoTeTnyeckyto) Harpysky, Kotopas OEeNCTBYeT
Ha NOAWMMNHUKN TakuMm xe obpasom, kKak u
oTaenbHble hakTUYeckne Harpysku.

Takasa Boobpaxaemas Harpyska HasblBaeTcs
3KBMBaNeHTHOM ANHaMU4ecKomn Harpy3kou P.

Ota Harpyska P paccunTbiBaeTca no criegytollen
dopmyne:

P=X*F.+Y*F,
(Popmyna. 6.7)

roe

P = OkBuBaneHT. AMHamuny. Harpyska, B kH
X = KoadhduruneHT amHammy. pagnansHom
Harpysku (ykasaH B Tabnuuax npogykra)

F.= ®aktnyeckan paguanbHasi Harpyska Ha
noaLwunHuK, B kH

Y = KoadhdumumeHT auHammn4eckom ocesomn
Harpy3ku (ykasaH B Tabnuuax npogykra)

F,= ®akTnyeckas oceBad Harpyska Ha
noaLwunHuK, B kH
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Bbi6op THMNa n
pasmepa nopWMNHUKa

OrpaHunumnBarowmn koaduumeHT
Harpysku «e»

lMpwn pacyeTe 9KkBMBaANEHTHON AMHAMMWYECKOW
Harpysku P aona ogHopsgHOro paguanbHOro
noawunHmka, HeobxoanMo 3amMeTUTb, YTO B HEM
oceBasi Harpyska 06bl4HO 3HAUMTENBHO MEHbLUE
pagvanbHon. [103TOMY OorpaHmynBalLWmnn
KO3(bpurUMeHT Harpy3km «e» (OTHOLWEHUE: e
= Fa/Fr) 3HaunTenbHo meHblwe 1 n UM MOXHO
npeHebpeyb.

[ononHutenbHas oceBas Harpyska okasbiBaeT
CywecTBeHHOe BNMUAHWE Ha BENUYUHY
3KBMBANEHTHON AMHAMWYECKON Harpysku P,
OencTBylolWen Ha OQHOPSAHbIN pagnanbHbI
NOAWWNNHNK, TONBKO B TOM cny4yae, ecnu
oTHoweHue Fa/Fr npeBbiwaeT BenMYnHy
yCTaHOBMIEHHOIo KoadduLumneHTa orpaHnyeHns
Harpysku «e».

OTo Takxe cnpaBeAnnBO ANS HEKOTOPbIX
YNOPHbIX NOALWMNMNHUKOB, KOTOpPble CNOCOGHbI
BOCMPUHUMATL TakXe paguarnbHble Harpysku.
MpumMepom Takoro NOALIMNHUKA MOXET CIYXWUTb
YMOPHbIA CHEPUYECKNIA PONMKOBBINA NMOALUMMHUK.

B cnyyae OByXpsaAHbIX paguManbHbIX
MOALUMMHMKOB, AaXe ferkne oceBble Harpysku
06bIYHO SBMSIOTCS AN HAX 3HAYUTENbHBIMU.

BennuynHa aTOoro orpaHuymBarwLwero
KoadpdpuruneHTa Harpyskm «e» 3aBUCUT OT
XapaKTepHOW CnocoBGHOCTU onpeaeneHHoro Tuna
NOALIMIMHUKOB BOCMPUHMMATb KOMBMHUPOBaHHbIE
Harpysku.

MonyunTte 60nee nogpoGHY MHMpOPpMaLKIO
0 cnocobHocTH KaxXagoro tmna oguMHO4YHbIX
NOALUMIMHUKOB MOXHO M3 Tabnuu, 4nst KOHKPETHOIO
npoaykTa.

NKE

BEARINGS

OnpepeneHne pabo4yen Harpyskm

Ona nonyyeHust 4OCTOBEPHOro pesynsrarta npwu
pacyeTe cpoka CrnyG6bl NoALMMHUKA HEOBXOAUMO
onpefenuTb BCe Harpysku, 4enCcTBylOlWME Ha
MOALLMMHWK, U BKMIOYUTb UX B pacyer.

Heobxooumo Takxe yyecTb OeWCTBywLWue
Ha NOAWMWUNHUK AOMNONMHUTENbHbIE CUMbI,
0o0ycnoBneHHbIE MAcCon Bana U yCTaHOBIEHHbIX
Ha HEM JeTanen, BKIYas cunbl, reHepupyemblie
NpMBOAHbLIM ABUraTenem n CUNoBon nepegadent.

HekoTopble anHamuyeckne cunbl, 0CO6EHHO
Bbl3BaHHbIe yAapHbIMW Harpyskamu nnm
konebaHmamu, obbl4HO He MOTyT ObITb
onpepgerneHbl C 4OCTaTOYHON TOYHOCTBIO.

BennuynHbl m HanpaBneHus gencTBuUs
AOMNOMHUTENbHbBIX CUN, BKA4Yasa pabouyto
CKOPOCTb, MOTYT U3MEHATLCHA BO Bpemsi paboTbl
noawmnnHuka. Ons npaBUnbHON OUEHKM TaKux
N3MEHSIIOLLNXCA CUI, Kak NpaBumno, UCnosb3yeTcs
HaKOMMEHHbIA NPaKTUYECKMI OMNbIT 3KCMNyaTauum
NOALUMMHUKOB B COMOCTaBMMbIX NMPUIIOXKEHUSIX.

Ona ydyeTa B pacyeTax ONMUCAHHbIX BbilWe
dakTopoB M pacyeTa 3P PeKTUBHOMN
OVHaMUN4YeCKOW Harpysku, 4eNCcTBYyOLWeENn Ha
NOAWNNHUK, MPUMEHSIOTCSA NMONpPaBOYHbIE
KO PULMEHTDI:

P.s = Pnom * fg * f,

(Popmyna. 6.8)

roe
P = OddekTmBHas guHammnyeckas
Harpyska Ha noaLwunHuk, B kH
Poom = HomMuHanbHaga Harpyska Ha

noALWwunHuK, B kH

fs = KoadhdurumeHT yaapHom Harpysku

(Tabnuua 6.5)

f, = KoadhdpnuneHT gononHUTENbHON
90 www.nke.at
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Harpysku (Tabnuua 6.6)

KoadcbuumneHnT ynapHown Harpy3sku fg:

Bo MHOrmx npunoxeHuWssx MOryT BO3HUKaTb
yOoapHble Harpysku unu konebaHus, Bbi3blBaroLwme
OeNCTBME Ha NOALUMMHUK AOMOMHUTENbHbBIX CUM,
KOoTopble HeobxoaMMO A06aBUTh K YKe U3BECTHBIM
cunam, onpeaerneHHbIM C MOMOLLbIO PacyeToB.

Takue OONONHUTENbHbIE HAarpy3kn y4nTbiBalOTCA B
pacyetax KoadpPMLIMEHTOM yaapHON Harpy3ku
fs.

[encTBMA OONOMHUTENBHBIX CWM, BO3HMKAKOLLMX
B MalWuHe B pe3ynbTaTe ABUXEHUA Macc
yacTewn, yuyutbiBaTCca KoaddpuyneHtamum,
nepevmcneHHbiMn B Tabnmue 6.5:

YnapHble Mpumepsbi Ko:chct;;uueHT
Harpysku NpUNoXeHUn yAap
Harpy3ku fg
HeSonbume  oCKTPOABMTaTO
yaapHble CTaHFl)ﬂ/I P 1.0+1.2
Harpy3ku Hacochbl
BeHTunstops!
HopmanbHble -
apHble KoHBeliepbl 12+15
yA MaluunHbl obuiero : .
Harpysku
HasHa4YeHusi
Opobunku
Taxenble BubpaunoHHble
WNuY YacTble  cuta i
1.5+ 3.0
yOapHbie MpokaTHble cTaHbI
Harpyskm KneTtbeBble
CTaHbl
Tabnuua 6.5

KoadduumeHT 3y64aThix nepepay f,:

3ybuaTble nepegavn M peaykTopbl co3gatoT
OONONMHUTENbHbIE CUMblI, TEHEPUPYEMbIE B
pe3ynbTaTe NOrpeLlHoCcTen WecTepeH u/mnm
NPOU3BOACTBEHHbIX LOMYCKOB Y FEOMETPUYECKNX
NnorpeLLHoCTEN.

Cwunbl, BO3HUKaloLWme n3-3a pasbanaHcMpoBKu

Bbi6op TunNa n
pasmepa noAwUnHMKa

wectepeH nMnum BanoB, TakXxXe Cco3fakwT
AONOJSTHUTENbHbIE HArpy3kn Ha NOALUNMHUKA.

OTN cunbl CyLWECTBEHHO YBENUYMBAIOT Harpysky
Ha MOALWWMHWK W, KaK NpaBuio, YYnTbiBalOTCH
npu pacyete cpoka cnyx6bl nogwunnHuKa
npumeHeHnem koadduumeHTa 3yb64aTbix
nepeaauy f,.

3HayeHus koadpdumumeHToB 3ybuaTbix nepenay fZ
npuBegeHbl B Tabnuue 6.6.

KoadbcbmumeHT
3ybuaTbix nepenay
f

TouHoCTb 3y6uyaToro
Koneca

Yrnosas
norpeLwHocTb 1
norpewHocTb hopMbl
BbICOKOTOYHOIO
3y64yaToro koneca
MeHbLUe Yem .02 Mm
CrtaHpapTHas yrnosas
NOrpewHocTb U
norpewHocTb opMbl
mexay .02 u .1 mm

Tabnuua 6.6

1.05+1.1

1.1+13

JononHutenbHbIe Harpy3ku ot UenHbIX
N peMeHHbIX NnpuBoaoB

LlenHble 1 peMeHHble NpMBOALI cO3JakT
OOMNOMNHUTENbHBIE CUIMbI, KOTOPble Heo6GxoaMMo
yuuTblBaTb NpW onpefeneHnn pasMepoB
NOALINMHUKOB.

PemeHHble npuBoAabl Bcerga pabortatwT npu
HEKOTOpPOM NpeaBapUTENbHOM HanpsKeHUu, 4To
nossonsieT um bonee acpdekTBHO nNnepenasatb
ycunusa. 3TO HanpshkeHne HEeM3MEHHO Bbi3blBaeT
konebaHus B peMeHHOM NpuBoae.

B cnyyae BmGpauun LenHbIX NPMBOAOB YacTo
BO3HMKAIOT yAapHbIe Harpysku.

HekoTopble aMmnupuyeckmne 3HayeHus
K03(hPULMEHTOB pEMEHHON 1 LienHon nepenumn fZ
ONs pacCMOTPEHUNA U pacyeTa JONOSTHUTENbHbIX
Harpy3ok npueegeHbl B Tabnuue 6.7
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Bbi6op THMNa n
pasmepa nopWMNHUKa

KoadcdpmumeHr
Twvn npuBopa
f
LlenHble npuBoAbI 11+15
PeMeHHble npuBOAbI
KnuHoBkble peMHu 1.5+25
3ybuatble peMHU 1.1+15
lMnockue pemHu 3+4
lnockue pemHn co LwKnsammn 25+3

Tabnuua 6.7

PacueT Harpy3ku U CKOpocTU BpalLeHUsA
NOAWMUNHWKA NPU U3MEHSAKLWUNXCA
paboumnx ycrnoBusix

OYyeHb pefKO MaWWHb U MeXaHU3Mbl
NpoaoMmXUTENbHOE BpeMsa paboTatT npwu
OJHOPOLHOWN HAarpy3Kke 1 NOCTOSHHON CKOPOCTU.

OO6bIYHO BENUYMHA Harpy3ku, AEVCTBYIOLLME CUTbI
N CKOPOCTb BpaLLEHUs U3MEHSIIOTCS BO Bpemsi UX
paboTbl.

YacTo MaMeHeHMEe 3TUX NMEPEMEHHbBIX
napameTpoB NpOUCXOAMT B onpeneneHHomn
nocrnefoBaTeNnbHOCTU, KOTOPY rpaduyecku
MOXHO NMpeacTaBUTb B BuUAe guarpammbl,
Hanpumep, Takon kak, pabouui yukn
obpabaTtbiBatowero craHka ¢ UYlly, korga
nepeMeHHasi Harpy3ka B 3TOM LMKIE N CKOPOCTU
SIBMSAOTCS NOBTOPSiEMbIMU. B HEKOTOPLIX Cnyyasix
Takume AvarpamMMbl NEPEMEHHbIX HaArpys3ok
MOryT ObITb onpegeneHbl N0 NOTPebnTENbCKUM
TpeboBaHMAM M NO CYWECTBY BKMKYEHbI B
KOHCTPYKTUBHYHO KOMMOHOBKY MOALUUMHUKOB.

[nsa onpegeneHns peanbHON BENUYMHBLI CPOKa
cnyx6bl NOALWNMHWKA, NEepPeMEeHHble Harpysku
N CKOPOCTM AOMMKHbI ObITb NpeobpasoBaHbl B
BooOpaxaemble (rMnoTeTnyeckue) - NOCTOSHHO
AeACTBYOLWYO CPeAHIOI NepeMeHHYo
Harpy3ky Fm n, cooTBETCTBEHHO, paBHOMEPHYIO
CpeaHIol0 NepeMeHHYH CKOpoCTb hm.

NKE

BEARINGS

B 3aBucumocTn oT ocobbix ycnoBun mnnu
anarpaMm M3MEeHEHUS Harpys3ku U CKOpOCTH,
cpedHAA nepeMeHHas Harpy3ka Fm v cpepHsas
nepeMeHHasi CKOPOCTb Nm MOryT ObITb
paccyuTaHbl Mo opmynam, NOKa3aHHbIM Ha
cTpaHuue 265, YpaBHeHue 6.9 n YpaBHeHue 6.10,
COOTBETCTBEHHO.

CtyneHvyaTtas guarpamma (Puc. 6.1)

TUNNYHBIN TpadPUK N3SMEHEHUSA HArpys3ku u
CKOpPOCTHK BpalleHUs AN MeXaHU4YeCcKux
nepegad, HanpuMmep, MexaHN4Yeckoro peaykropa,
MOXeT ObITb NpefcTaBneH cTyneH4yaTomn
anarpamMmon, cocTosilein U3 oTaenbHbIX
HebonbLIMX NPSIMOYTONbHbLIX BPEMEHHbIX ONOKOB
C MOCTOSAHHOW Harpy3kow n/unum cKopocCcTblo
BpaLLeHus.

Fo
— F1_____ - Fm
F3
n3
BT
Fx—tnzjl—%—e Nm
t b t3
Pwuc. 6.1

PacueT cpegHelnn nepemMeHHON Harpyskun Fm,
nokasaHHon Ha Puc. 6.1, moxeT ObiTb BbIMOMHEH
C NOMOLLIbIO crieaytoLLen hopMyrbl:

P /
> | Fi np Tt p

Fm - %
X (nj ti)
(YpaBHeHue. 6.9)
roe

F. = CpenaH. nepeMeHHast Harpyska, B kKH
F; = Harpyska, gencTsytowias B nepuog
BpeMeHU i, B KH
n; =  CkKopocTb B Mepuod BPEMEHM i, B
00./MVH.]
t; = MpoponxnMtensHOCTb Nepuoga
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BPEMEHMN i

MpogonknTeneHOCTE MOXET ObiTb
paccyMTaHa B NPOLEHTHOM OTHOLIEHUN OT
NPOAOIMKUTENBHOCTU BPEMEHW BCcero paboyero
umkna

p = [lokasarenb cTeneHun
0N pagvan. NoAawnnHuKkos p =3
Ans ponuk. nogwwunHukos p = 10/3

Mpu nocTosHHOW Harpyske cpefHsAs nepemMeHHas
CKOpPOCTb paccuymTbiBaeTcsa no cregylowen

dopmyne:
_X(i "t
2 ti
(YpaBHeHue. 6.10)

m

Mepuoaunyeckune nuHenHbIe U3MEHEHUA
Harpysku

B npunoxeHusax Ans KOHBeWepoB, Hanpumep,
MOFyT UMeTb MeCTO NUHEeNHble N3MEeHeHUs
Harpysku B TeyeHune paboyero BpemeHun npwu
NMOCTOSIHHOWM CKOpocCTK BpaleHus (Puc. 6.2).

F|I’T‘1OIX

Puc. 6.2
CpenHss nepeMeHHas Harpyska Ha NoALIMNHUK
Fm moeT BblTb paccymMTaHa ¢ 4OCTaTOYHOM
TOYHOCTbIO C MOMOLLIO CrieaytoLen (opMyIbl:

Fmin * 2 " Fmax
3

Fm:

(YpaBHeHue. 6.11)

Bbi6op TunNa n
pasmepa noAwUnHMKa

roe
F., = CpengHsia nepeMeHHas Harpyska Ha
NOALUUMHKK, B KH

Foin = MuHnmMmanbHas Harpyska Ha
noaLwunHuK, B kH

Frax = MakcumanbHasa Harpyska Ha
NOALUUMHKK, B KH

Ovuarpamma M3MeHEeHUsi Harpysku
CUHycouaanbHou hopMbli

IOvnarpamma nepnoanM4YecKUX U3IMEHEHUN
BENNYUHBI Harpy3kn MOXeT NpeacTaBnATbL cobon
BOSTHbI CHYCOMAAnbLHOW POPMBbI.

Heobxoaumo YMeTb pa3nunyaTtb OBa rMaBHbIX
BuAa Taknx guarpaMmm MameHeHna Harpysku:

a) BenvynHa nepemMeHHOW Harpy3skmu
BO3BpaLLaeTCcs K HOM UM NOAHMMAETCH K MUKY
B Kaxxgon criegytowen dase (Puc. 6.3).
Fm ax

Puc. 6.3

Mp¥ NOCTOSIHHON CKOPOCTU BpaLLEHUSI CpeaHss
nepeMeHHasa Harpyska Fm moxeT OblITb
paccyuTaHa npMMepHo no cnegywolen dopmyne:l

Fm = 0,75 * Fmax
(YpaBHeHue. 6.12)
b) BenvuvHa nepeMeHHON Harpyskn U3MeHsIeTCs

B hopme cuHycomaanbHOM BOMHbLI MeXay ABYMS
NMKOBbIMK 3HaveHuamn (Puc. 6.4).
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Puc. 6.4

Mpy NOCTOSIHHOWM CKOPOCTW BpaLLEHUs CPeaHsis
nepemMeHHas Harpyska Fm moxeT 6bITb
paccyMTaHa ¢ 4OCTATOYHOW TOYHOCTbLIO MO
cnepytowlen opmyne:

Fm = 0.65" Fmax
(YpaBHeHue. 6.13)

PacuyeT Harpysku Ans cnapeHHbIX
KOHWYECKUX POSIMKOBbLIX U paguanbHo-
YNOPHbIX LUAPUKOBbLIX NOALWMWMHUKOB

PagnanbHO-ynopHble WapukoBbie U
KOHMYeCKMe ponvKoBble MOALWMMHWKA nepedaroT
MPUNOXEHHbIE K HUM YCUNNS Yepe3 HaKNOHEHHble
K ocv Bana nog onpeaeneHHbIM YoM o JOPOXKN
kadeHus (Puc. 6.5).

Puc. 6.5

Takum 06pa30M, Kaxxgaa BHeLWHAA nNpunoxeHHasa
Harpyska, gaxe 4Yncrada pagunanbHaa Harpys3ka B
TOM 4Hucne, co3gaet BHYTPEHHIKOK cuny, KoTopas

NKE
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npeobpa3oBbiBAaeTCA BO BHELIHIOIW OCEBYI
cuny, 4eNCTBYHOLY Ha NMPOTUBOMOMOXHbIN
nogwwunHuk(Puc. 6.6).

s

Puc. 6.6

3Ty BO3HMKAKOLWYO OCEBY curny Heobxoammo
paccMmaTpuBaTb TOMbKO Torga, Korga oHa
npesbillaeT KOIPPULNEHT orpaHU4YeHUnA
Harpy3ku e. Kak npaBuno, B aToM crnyvae
JOIMKEH paccMaTpuBaThbCs NMOALIMUMHUK, KOTOPbIV
CO371aeT HaMMEHbLLIYIO OCEBYIO Harpy3ky.

Bonee nogpobHy MHOPMaLNIO MOXHO HaWTh
B COOTBETCTBYHLLEM pasgene Ansi KOHKPETHOro
npoayKTa 1 NnpeacTaBneHHbIX Tam Tabnuuax.

PacyeT HOMMHaNbLHOrO CpPoOKa CIyXObl
npu KoneGaHUsX NOALWMNHMKA

Kor,u.a noawnnHUK He BpallaeTcd, a coBepllaeTt
TONbKO HEeKOoTopble KonebaTternbHble ABNXeHnd
(Puc. 6.7),
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Puc. 6.7

pacyeT HOMMHANbLHOrO CPoKa CrnyX6bl MoOXeT
GblTb BbIMOMTHEH C MOMOLWbLIO cleaylowen

dopmynbl::
c\P
[—] * 180
P
L10osc =
2 * 9
(YpaBHeHue. 6.14)
roe
o] = T[loka3aTenb cTeneHu
ONS WapwvK. NoAWNMHUKOB p = 3
Ons ponuk. nogwunHukos p = 10/3
Ligosc = HomMuHanbHbI cpok cnyx6bl npu

konebaTtenbHbIX ABWXEHUSAX, B MUNMNOHAX
(106) obopoToB

C = HoMunHanbHaa guHamunyeckas
rpy3onogbLeMHoOCTb, B kH

C, AnsA paavanbHbIX NOALWUMNHUKOB
C, ANS ynopHbIX NOALINMHMKOB

Bbi6op TunNa n
pasmepa noAwUnHMKa

PacwmnpeHHbIN pacyeT cpoka cnyXO6bl
noALWMNHMKA

CpaBHeHVIH Mexagy pacydeTHbIMU HOMUHalbHbIMU
cpokamMu cnyxbbl U akTuyeckumum,
onpeaeneHHbIMM ONbITHBIM NyTEM, CpPOKaMu
CJ'Iy>K6bI nokasanu, 4YTo OHWM CylweCTBEeHHO
pasnuyatoTcs.

OT0 06CTOATENBCTBO NOATONKHYNO
npounsBoauTenen NOALWNMNHUKOB K pa3paboTke
bonee coBepLUEHHbIX METOOOB pacyeTa, KoTopble
BMocrneacTBMM ObINMN CTaHOAPTU3UPOBAHLI B
nocnefnHux ctaHgaprtax DIN ISO 281:2009,
KaK paclwupeHHbIi pacyeT cpoka cnyxbObl
NOALUMMHUKA.

Mpu paclwMpeHHOM pacyeTe cpoka Clyx6bl
NOALWNUMNHUKE YYNUTLIBAKOTCA M OLEHMUBAaTCA
BIUSIHUA HA HEro KayecTBa KOHCTPYKLMUOHHbLIX
mMaTepuanoB U yCNOBUIN dKcnnyaTauuu
NOALUMMHUKOB.

OTu BNUsIHUS crieaytoLime:

- HaAEXKHOCTD,
- YCNOBUS CMa3biBaHUs,

- 3arpsisHeHue,

- NPOYHOCTbL MaTepuana noALWMNHUKA.

[ns pacyeta paclIMpPeHHOro HOMUHaNbLHOro
cpoka cnyx6bl Lnm ncnonb3yetcsa cneaytoLlas

cdopmyna:

an= a1 * aiso* L10

P = OkBMBaneHTHasa guHamuyeckas (YpaBHeHue. 6.15)
Harpyska Ha nogLwunHuK, B kKH nnu
p
9 = TonosuHa amnnuTyabl koneGaxws, B _« x]C
rpagyca Lom ™~ a, aw |(p
(YpaBHeHue. 6.16)
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rae
Lima = PaclmpeHHbIn HOMUHAMNbHbBIA CPOK
cnyx6bl, B MunnuoHax [10° o6opotax]
a, = KoahuumeHT HagexHoCTH
Aso = KoadpuumeHT, yyntoiBatoLwmn

ycnoeua cMas3biBaHua, matepuansl,
3arpda3HeHne

KoacddmumeHT HapgexxHOCTH a,

PacyeT HOMMHanNbLHOro cpoka crnyx6bl
nogwunnHUKa Kak CTaH}J,apTI/I3I/|DOBaHHbII7I mMeToa
pacueta (YpaBHeHue 6.4) npeanonaraet 90%-
HYH HaAEXHOCTb NOALUMMHUKA.

OTOo O3HayaeT, 4To B npepgenax rpynnel
MAEHTUYHBLIX NOALIMNHUKOB, paboTaowmx npm
oanHakoBbix ycnosusax, 10% u3 HUX moryT
npexaeBpeMeHHO BbINTU U3 CTPOSI, TEOPETUYECKN
no MpuWYMHe ycTanocTu maTtepuana, u He CMoryT
[OCTVYb CBOEro pacyeTHOro cpoka Cryxobl.

OpaHako npakTUYecKkui OnbIT aKcnayaTauum
nokasan, 41o y 6onble YeMm NONOBUHbLI 3TUX
NOAWNNHNKOB PaKTUYECKNN CPOK CryXObl
npeBblLLIAET OXnAaemblii No4TH B 5 pas..

B npunoxeHusx ons mawuH M1 MeXaHM3MOB
obuwero HasHayeHUsa HapgexHocTb B 90%
MoxeT ObITb BNonHe npuemnemon. B apyrux
cnyyasax moxet notpeboBaTtbcs 6onee BbicOKas
HaEeXHOCTb, YTO MOXeT ObiTb CBA3aHO C
6e3onacHoCTbO. ATO MOXET ObiTb JOCTUTHYTO
npu UCNonb30BaHUM 3Ha4YeHnn KoadpdunumeHTa
HaOeXHOCTU a, nepedncneHHbIx B Tabnuue 6.8.
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HapexHocTb KoadbcbmumeHT

[%] Lom a

90 Liom 1.00
95 Lsm 0.64
96 Lm 0.50
97 Lam 0.47
98 Lom 0.37
99 Lim 0.25

Tabnuua 6.8

Heo6xoaMMO OTMETUTbL, YTO ANA AOCTUXEHUS
99%-on HagexHocTu (L1m), BenuynHa cpoka
cnyx6bl 6yaeT ymeHblleHa 00 Y4 CTaHAApTHOro
HOMMHAaNbLHOIO CpoKa CrnyX6bl, pacCYMTaHHOroO
npu 90%-on HagexHocTn (L10m).

KoachcduumeHT as Ana cuctemMHoro
paccMoOTpeHUAa cMa3biBaHUA,
3arpsA3HeHHOCTM U MaTepuana
noALMNHUKA

Mpn Hagnexawmnx ycrnoBuUsix cmasbiBaHuS,
YMCTOTE M Apyrnx 6naronpuUsTHbIX YCNOBUSAX
aKcnnyaTtaumm, cpok cnyxobl nogwmnHukos NKE,
M3rOTOBIIEHHBIX M3 BbICOKOKAYECTBEHHbIX CTanen
M MO cCamMbiM BbICOKMM MPOU3BOACTBEHHbIM
cTaHgapTaMm kavyecTBa, MOXeT JOoCTuUratb
OYeHb NPOAOMNXUTENbHbLIX NEPUOJOB
BpeMeHU, ocoOeHHO KOrga ux Harpyska Huxe
onpeaeneHHoro npegena rpy3onoagbeMHOCTH.
O6bIYHO 3TOT CPOK OrpaHMYMBaETCs Npenerom
NpoYHOCTW MaTepuana nogwuMnHuUka,
KOTOPbIA MOXET ObITb JOCTUXUM Npwu
KOHTaKTHOM faBfneHWnM Ha Hanbonee
3arpyXeHHoe Teno KayeHus nNpubnunanTenbHo
B 1 500 MPa. CooTBeTcTByOLWaa npegenbHas
rpys3onoabeMHOCTb nogwunHuka Cu
onpepensercsa TUNOM NoAWUNHMUKA, €r0
BHYTPEHHEeN KOHCTpyKuuewn, npodunem Ten
KayeHud, matepuanom u yka3biBaeTcs B
Tabnuuax npogykra.
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Ecnn npocTpaHCTBO ANA CMA304HOW MITEHKU
Mexay Tenamu KayeHusi u JOpPOXKaMu KavyeHus
OCHOBAaTeSbHO 3arpsi3HeHO TBeEpPAbIMU YacTULaMMm,
TO OCTarLmecs OT HUX BMATUHbI NPEACTaBMAOT
coboi oyarum KoOHUEHTpauuu HanpsKeHun,
KOTOPbIE COKpaLLatoT CPOK CNy>XObl MOALIMMHUKA.

Tabnuua 6.9 gaeT npakTuyeckoe npeacTaBneHne
0 3arpsi3HEHHOCTU NOALUNMHKKA.

e.anad,|e. anad,
<100 mm |2 100 mm

Ocobas unctota 1 1

CteneHb
3arpsi3HeHHOCTH

Beoicokas cteneHb| 0,8t00,6 | 0,9t00,8
YUCTOTHI

HopmanbHas yuctota 0,6t00,5| 0,8t00,6
Manas 3arpsi3HeHHOCTb 0,5t00,3 [ 0,610 0,4
CpepHsia 3arpsisHeHHocTs | 0,310 0,1 | 0,4 t0 0,2
CwunbHas 3arpsisHeHHocTb | 0,1 to 0 0,1t00

OyeHb cunbHas

3arpAaA3HeHHOCTb 0 0

Tabnuua 6.9
e, = KoadhdpunumeHT 3arpsisBHeHHOCTH

OAHMM M3 camblX BaxHbix TpeboBaHUn Ans
yOOBMETBOPUTENBHOIO (PyHKLUMOHUPOBAHUS
noAlWMNHWKA KavyeHuUs siBnsieTcs BblGop
Hagnexauwero cmasbiBaHusi. [naBHasa 3agava
CMa304HbIX MaTepuanos B MNOALIMMHMKE COCTOUT B
TOM, YTOGbI OTAENUTL TPYLUMECS MeTarnuyeckme
YacTu nofwunHuKa apyr ot apyra (Puc. 6.8).

Puc. 6.8

CtaHpapTHada dopmMyna gnsa pacyerTa
HOMUWHanNbLHOro cpoka cnybbl nogwmnHmka (cm.
YpaBHeHune 6.4), npegnonaraeTt npucytcTeme

Bbi6op TunNa n
pasmepa noAwUnHMKa

B MOALWMWNHUKE KAa4YE€CTBEHHOTO U YUCTOTO
CMas3o4YHOro Matepuana, KoTopblii oGecneunsaeT
appeKkTMBHOE U JOCTaToOYHOE paspgeneHue
KOHTaKTUPYIOLUWMX NOBEPXHOCTEN YacTen
NOALUMMHUKA.

Takoe pasgenexve bynet adhEeKTUBHBIM TOMbKO
Torga, korga Gyaet cos3gaH crnon cmasku (2)
AOCTaTOYHOW TOSMWMUHBbI MEXAY KoNbLuaMu
nopwunHuka (3) 1 Tenamu kadeHnus (1), Ans
pasgeneHns NX KOHTaKTUPYHOLLMX NOBEPXHOCTEN.

Kpome Toro, TonwmHa cnos (s) cMa3o4yHOro
maTtepuana gorkHa 6bbiTb 6onblue, Yem BbicoTa
BbICTYMOB Ha KOHTaKTUPYHOLLMX MOBEPXHOCTSAX,
OCTaloLLMXCA Nocre MexaHuveckon obpaboTku, 1
Ha3blBaeMbIX LLIEPOXOBATOCTLIO NOBEPXHOCTMU.

Takxe HMKakMe MHOPOAHbIE TBepAble YacTuLbl
MY NPUMECK HE OOSMKHbI 3arpsA3HSATb CMa304YHbIN
MaTtepuarn.

CospgaHue Haanexallero crnosi (MneHk) CMa3oqHoro
marepuana B noglWwurnH1Ke B OCHOBHOM 3aBUCUT OT
KOHCUCTEHLUMM CMa304YHOro Matepuara Bo Bpemsi
paboTbl noawunHuka, HadbiBaeMon pabouen
BA3KOCTbIO.

TepMVH KMHeMaTU4ecKasi BA3KOCTb onpeaensiert
CTeneHb KOHCUCTEeHLMM CMa304HOro matepuvana,
[0 KOTOpOW 3TOT MaTepuan octaeTcsi CTOMKUM
K nepetekaHuto. OTo ogHa u3 Haumbonee
BaXHbIX XapaKTepPUCTUK CMa304YHbIX Macen.
Ona xapakTepucTuKM XUPOBBIX (MNAacTUYHbIX)
CMas04HbIX MaTepuanoB obbl4HO MCMONb3yeTcs
BSAI3KOCTb 6a30BOro macna.

HononHutenbHas nHdopmMaums No CMasoyHbIM
MaTtepuanam npegcraBneHa Ha cTp. 173.

TemnepaTypa OkasblBaeT CUJIbHOE BNUsiHUE
Ha BA3KOCTb Macna u NO3TOMY BENMYUHDI
BSI3KOCTU CMa304HbIX MaTepuaroB yKa3blBalTCs
OTHOCUTENbHO ONpeAeneHHbIX TeMnepaTyp.
KnHematnyeckasa Ba3kocTb v40 aBndertcs
3TanoOHHOM M NMpuBsi3aHa K TemnepaTtype
okpy>atowen cpeabl 40°C (104°F).
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MuHumanbHas paboyasi BA3KOCTb CMa304YHOro mMatepuana 3aBUCUT B OCHOBHOM OT CleAyLnx
hakTopoB:

- Pa3smep nogwmnHuka
- Pa6ouas Temnepartypa
- CKopocTb BpalleHus

npOCTaﬂ M OOCTaATOYHO TOYHada OueHKa BAMAHUA CMasbiBaHUA HA HOMUHAalbHbIN CpoOK CJ'Iy)K6bI
noawnnHUKa BbINOJTHAETCA C NOMOLLBIO crieayrwmnx guarpaMmm 1 nowaroBbixX I/IHCprKLI,I/II7IZ

1) Pacuet cpegHero guameTtpa nogwmnHmka d,,

2) OnpegeneHve HOMUHaNbLHOM (TPeGyemMon) BA3KOCTU V),

3) OnpeaeneHue (hakTmueckon) paboyen BAIKOCTU V

4) OnpegeneHne COOTHOLWEHUA HOMUHANBLHOW BA3KOCTU K pabouen K
5) OnpegeneHue koadphuumneHTa aio.

[MosACHEHNS K 3TMM MoLlaroBbIM MHCTPYKUMAM NpuBeAeHbl Ha crneayowmnx CTpaHmuax Katanora.

Mpumep

OnpegeneHne BA3KOCTM CMa304YHOrO Matepvana Ans pagvansHoro noawmvnHuka tuna 6210 (auamerp
orBepcTus d = 50 mm, BHewwHWn gnameTtp D = 90 mm).

Pab6oune ycnosusi: CKOpPOCTb n = 1000 o6./MWH.

Pabouas temnepatypa: tn., = 70°C (158°F)

Mnanupyemas KnHemaTuyeckas BA3KOCTb MNACTUYHOW CMaskn Vy = 68 MM2/c, HopManbHas
yucToTa.
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Bbi6op TunNa n
pasmepa noAwUnHMKa
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Example 1

Pitch circle diameter dm [mm] ==

Puc. 6.9

War 1: CpegHun anameTp noawmnHuka dm = (d + D)/2 = (50 + 90)/2 = 70 mm

Lar 2: MpoBeauTe BepTMKanbHYO NPAMYIO NMHUIO Ha avarpamme Puc. 6.9 ot ocn X ¢ Havanom B
TOYKe, COOTBETCTBYIOLLEN CpegHeMy AnameTpy nogwwunHuka dm = 70 Mm (CM. CTpernku),
BBEpPX, MOKa 3Ta NIMHNSA He nepeceyveT NuHUI0 rpadmka Heobxogmmown ckopocTn. B gaHHoM
npumepe nuHun rpacduka 1000 o60poToB B MUHYTY. /3 3TOW TOUKM nepeceyeHus
Heob6xoAMMO NPOBECTU MPSAMYIO NIMHUIO BIEBO A0 NEpeceveHns CO LUKanon HOMUHamMbHbIX
BA3KOCTeW. Touka nepeceyeHns ykasbiBaeT Ha (Tpebyemyo) HOMUHaNbHY BA3KOCTL V1
ONS OaHHbIX 3KCMyaTauMOHHbIX YCNoBMiA. B gaHHOM npyvmepe HOMMHanbHasa BA3KOCTb
CMa3o4Horo martepuana coctaenset npubnuantensHo 16 mm?/c.
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[dunarpamma 3aBUCUMOCTM BA3KOCTU OT TeMnepaTypbl

OuHamnyeckasn BA3KOCTb CMa304YHOro mMatepuarna CyLeCTBEHHO M3MEHSETCA B 3aBMCUMOCTU OT
pabouyeri TemnepaTypbl noAwMnHMKa. MruHepanbHbIe Macna pas3XuxatTCs NPyu BbICOKUX TeMnepaTypax,
N 3TO O3HAYaeT YMeHbLUeHNe nx BA3KOCTU. OQHAaKO Npu HU3KMX TemnepaTypax CMasouvHble matepuarnbl
cTaHoBATCA Gonee ryctbiMu, 1 3TO O3HAYaET, YTO UX BSA3KOCTb YBENMYMBAETCH MO OTHOLUEHUIO K
KnHemaTunyeckomn Baskoctn v40. basoBble Macna nNNacTUYHbIX CMA30YHbIX MaTtepunanoB HECKOMbKO
MHa4ye pearnpylT Ha U3MEHEHUe TeMnepaTypbl, U NO3TOMY CMa304vHble MaTepuansl Ha 6ase macen u
XUPOB TaKkKe MMEIOT pasnuyHble XapakTePUCTUKM U CBOMCTBA.

Ownarpamma 3aBMCUMOCTU BA3KOCTM OT Temnepatypbl (Puc. 6.10) noka3sbiBaeT 3Ty 3aBUCMMOCTb
HOMUHanbHoW Bs3kocTn v40 ana Hambonee pacnpoCTpaHEHHbIX COPTOB CMAa3OYHbIX MaTepuarnos Ha
6as3e MyUHepanbHoro macna.
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Operating viscosity v [m] =
Puc. 6.10
100 www.nke.at

N KE Bbi6op TunNa n

BEARINGS pasmepa noawunHuKa

LWar 3: MNpoBegnTe NpsMy0 ropu3oHTarnbHY NMHWUIO C HA4YanbHOW TOYKOW Ha LiKane Temneparyp,
cooTBeTcTBytoLLen paboyen Temnepatype t = 70°C (158°F), oo nepeceyeHus ee ¢ rpacdnkom
KnHemaTmnyeckomn Bas3kocTn macna v40 = 68 mm?/c Ha gnarpamme Puc. 6.10. N3 nonydeHHomn
TOYKM MepeceyeHnss HeobXxoaMMO NPOBECTM BEPTUKANbHYIO NPSAMYIO MMHUIO BHU3 K LUKane
pabouynx BA3KOCTEN A0 MepecedeHus. Touka nepeceyeHns ykaxer Heobxoammyro pabouyio
BA3KOCTb CMa304YHOro martepmana v ans gaHHoun paboden temnepaTtypbl. B gaHHoOM
npumepe (hakTnyeckas) paboyasa BA3KOCTb Vv COCTaBnsAeT npubnuautensHo 18 mm?/c.

OTHOCUTeNbHasA BA3KOCTb

C yxe 13BeCTHbIMW BENUYMHAMU v 1 v1 OTHOCUTENbHYI0 BA3KOCTb K MOXHO onpeaenvTb ¢ NOMOLLbIO
YpaBHeHus 6.17. 3T0T hopmMyna nokasbiBaeT COOTHOLWEHNe paboyern BA3KOCTU v K (Tpebyemon)
HOMWHaNbHOW BA3KOCTU V1.

A%

K = —
V1
(YpaBHeHue. 6.17)

roe

K = OTHocuTenbHasa BSA3KOCTb

v = (Paktnyeckas) paboyasi BA3KOCTb ANS AaHHbIX ycnosui, B Mm?/c (Puc. 6.10)

v, = (Tpebyemas) HomnHanbHas BA3KOCTb MPU AAHHOM pasMepe MoALMnHMKa U CKOpOCTH, B MM?/C

(Pwuc. 6.9

BennunHa “K” = 1 ykasbiBaeT Ha xopollee Unu Aaxe Oo4eHb Xopollee cMasbiBaHve. Ecnu BenuuuHa
“K” meHble 1, TO acpbpekTMBHOE pasgeneHme KOHTaKTHbIX MOBEPXHOCTEN CMA304YHOMN MITIEHKON He
BO3MOXHO, U B 9TOM Crlydae AOIMKHbI MCMOoMb30BaTbCA CMa3oyHble MaTtepuansl ¢ fobaBkamu.
[ononHntensHas WHopmauns npeactaeneHa B pasgene «CmasbiBaHWe NOALIMMHUKOB KayeHUs»
(Ctp. 173).

Lar 4:

B gaHHOM npumepe oTHocUTEeNbHast BA3KOCTb COCTaBMSET:

% 18

K=—= 75 = 1125
v, 16

(YpaBHeHue. 6.18)

OT1a BennunHa YKa3blBaeT Ha TO, 4YTO Bbl6paHHbIl7I CMa304HbIN mMaTtepuan, C TO4KM 3peHNA ero BA3KOCTH,
ABNAETCA XOPOLUNM Bbl60pOM Ana oxungaeMbiX sKcnnyaTauymMoHHbIX yCJ'IOBI/|I7I.

Oxunpaemas paboyas BA3KOCTb JomkHa obecneunTb Hagnexauwee n adekTUBHOE pasgeneHue
CMa304HOW MIEHKOM KOHTaKTHbIX MOBEPXHOCTEN MNOALIMMNHUKA.
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OnpepeneHne koadduumeHTa ag

C uaBecTHoW BenuunHon «K», onpenenexHon B Ware 4, nanee gomkeH 6biTb caenaH BbIGoOp
COOTBETCTBYHOLLE KPVBOIA A1 NpaBuUbHOrO BeIbopa NpoayKTa Ha crieayowmx rpadmkax:

- Pwnc. 6.11
- Puc.6.12
- Punc.6.13
- Puc.6.14

Aana pagnanbHbIX LWWAPUKOBbIX NOALLUMMHUKOB
Ana pagnanbHbIX PONTMKOBbIX NOALLUMHNKOB
AnNga YNOpHbIX LWAPUKOBbLIX NOALLUMNHUKOB
AOnAa yNnopHbIX PONMMKOBbLIX NOALIMNMHUKOB

Toyka nepeceyeHnss BEPTMKanbHOM NIMHUK C HAa4YanoMm B TOYKE Ha LUKane BblYMCAseMbix No dopmMyne
BenuymH YacTtHoro (e.*C/P) ¢ cooTBeTCTBYytOLLEN KPMBOWM OTHOCMTENBHOW BA3KOCTU «K» gaeT Ha ocu
Y xenaembin KOAPPULMEHT a,gp.

w

N
RN,
AN

12 b=

-

=

-
]
-
1
-
-

Puc. 6.11
Puc. 6.13

KoadbdmumeHT aigo 4Na paguarnbHbIX LWapUKOBbIX

nogLwnnHMKoB

KoadbdomumeHT aiso 4Ns pagmanbHbiX POfMKOBbLIX
NOALLMIMHUKOB
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w

-

HEHCRE ] B 1.7 [ I.. Hal * . * |-|.Tl"
Puc. 6.12
KoadpbpuumeHTt a5 4NA yNOPHbIX LLAPUKOBbIX

nogLnnHMKoB

v
T
o
-\-'-h
P

-

"

h
i\
o
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= e

-
'

LIl - * . R L PR
Puc. 6.14

KoadpdurumneHT a5 ANS YNOPHbIX PONUKOBBIX

NOALLNMHUKOB

Bbi6op TunNa n
pasmepa noAwUnHMKa

Opyrve napameTpbl, paccMaTpuBaeMbie
npv BbIGOpE NoAWUNHUKA

Tpe6yemaﬂ MUWHUMaAlIbHasa Harpy3ka

MoAWMNHUKM KaYeHUst MOTYT BbIXOAWUTb M3 CTPOS
He TONMbKO M3-3a Meperpysku, HO U Takxke n3-3a
OTCYTCTBUSI Harpyskv Unu CruLKOM ManeHbKOW
HarpysKku.

Kak npaBuno, gns noawnnHUKOB Heobxoanmbl
onpeaeneHHble MAHUMAalNbHbLIE Harpysku,
Tak Kak BO3HMKawolmMe npu aTom Hebonbluve
YCUNWs 3aCTaBNAT Tena KayeHust ABUratbcsl no
JOpOXKKaM KauyeHUsi 1 BOKPYr KomneLw, MoALWMMHUKA
onTumarnbHbIM 06pasoM 6e3 YpeamMepHOro TPeHus
CKOINbXEHWSA, HeraTuBHO BIUAIOLLIErO HA CPOK
cnyxGbl NoALWMNHKUKA.

B npunoxeHunax, raoe NnoawunnHUKN He MMerT
00CTaTtO4HOIo MMHMMYMa Harpy3ku, BO3HUKawLlee
TpeHue CKomnbXeHuna npunBoaAnT K UHTEHCUBHOMY
M3HaWMBAHNIKO KOMMOHEHTOB NOALLUNMHUKOB.

I'Ile Ype3MEPHOM TPEHUN CKONbXEHUA npoucxoanTt
YMeHbLleHNe TONWUHbI NNMTeHKN CMa30o4HOoro
mMaTtepuana Mmexay KOMNoHeHTaMKu nogLlunnHuKa
N BO3MOXHO BO3HMKHOBEHWE HenocpeacTtBeHHOro
KOHTaKTa Mexxgy MetaniimyecknuMm noBepxXHOCTAMMU.

Takon KOHTaKT MeTanna ¢ MeTannom Bbi3biBaeT
M3HaWMBaHME U pa3masbiBaHUe matepuana
Nno KOMMNOHEeHTaM noawunHuka. Bnocneacteum
3TO MOBpEeXAeHWe NoALNNHUKA NPUBOAUT K
NnoBbIWEHNI0O paboyero wymMa, HapyLWweHuo
NNaBHOCTU OBUXEHUSA, BOZHUKHOBEHMUIO
konebaHu nnn 3aegaHuii. Kpome toro, 6uicTpo
noBbiwaeTca paboyas TemnepaTypa u, B
KOHEYHOM CcYeTe, MOALUMMHUK BbIXOAUT U3 CTPOS.
PacuyeTHbIi METOA HOMMHANBHOIO CpoKa Cryx0bl
NoALWMNHUKA, 6asnpyLnAca Ha MexaHusme
yCTanocTHOro paspyweHusa metanna, He
YyUMTbIBAET OMUCaHHbIX Bbille (PaKTOPOB.

MuWHMManbHas BenuYMHa Harpysku gnsa
yaooBneTBOpMUTENbHOIO BbiIMONTHEHUA
noawnnHNUKOM CBOUX d)yHKLlMVI 3aBUCUT OT TUNa
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ncnonb3yemoro noawnMnHMKa n ero pa6oqe|7|
CKOPOCTU BpaLLeHuA.

B 6onblINHCTBE NPUNOXEHUA Heobxoanumas
MWHUManbHas Harpyska MOXeT ObiTb obecnedyeHa
BECOM Bara W YCTaHOBMEHHbIX Ha HeM ApYrux
yacTen MallvHbl U MexaHn3ma.

OnpeneneHHble TUNbl NOAWWUNHUKOB,
0cob6EeHHO ynopHble nogwunHuku, 6onee
YYBCTBUTENbHbI K MUMHUManbHbLIM Harpyakam
M3-3a UX KMHEMaTUYECKUX XapakTepUCcTUK U
0COBEHHOCTEN.

CneuundunyHaa nHpopmaumsa, OTHOCUTENBHO
TpebyeMbIX MUHUMArbHbIX HArpy30K A9 YNOPHbIX
NOALWNNHUKOB, NpeAcTaBneHa B OTAENbHbIX
OMNMNCaHNSIX KOHKPETHOIO MPOAYKTA.

Ons papManbHbIX NOAWWUNHUKOB MOTYT
mcnonb3oBaTbcs 0606UIEHHbIe AaHHbIE
n3 Tabnuubl 6.10, ecnn Takne 3HavyeHUs
MUHUManbHbIX Harpy3ok He npeacTaBneHbl B
COOTBETCTBYHOLLMX FMaBax HacTosiLLero kartanora
NSt KOHKPETHOrO NpoayKTa.

TpebyeMass MUHMManbHas

Twn noAawmMnHuKa
Harpy3ka P,

PaguanbHble Wwapuk.
NOALMNMHUKN
MoawmnHmkm ¢ 21%*C,
cenapatopamu 24%*C,
MNoawwunnHukn 6e3
cenapaTtopoB
PaguanbHble ponuk.
NOALWMNNHUKN
MopwmnHmkm ¢ 22%*C,
cenapatopamu 249%*C,
MopwmnHukm 6e3
cenapaTtopoB

Tabnuua 6.10
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BnusaHue paboyen Temneparypsbl

JdrHamnyeckasi HoMUHanbHasi rpy3onogbLEMHOCTb
noAWNNHUKOB KavyeHust cTaHgapTuanpoBaHa
B cooTtBeTcTBUM c DIN ISO 281:2009. Pacuer
rpy30noaAbLEMHOCTU NpearnonaraeT onpeneneHHyro
TBEPAOCTb Kosew MOALIUMHUKA U Ten KadyeHus,
00bIYHO N3roTaBNMBaeMbIX U3 XPOMUCTON CTanu.

Ona Bcex nogwunnHukoB kavyeHus NKE
HeoOxoaumyl TBepaocTb obecnevynBaeT
cTaHgapTHas TepmoobpaboTka koneu un ten
KayeHuns, no3sonsawwas um paboratb npwu
Temnepatypax go 150°C (302°F).

Ecnv noawmnHuk GyoeT nogBepkeH BO3AeNCTBUIO
BbICOKMX pabounx TemnepaTtyp, To B MaTepuane
NOAWMWMNHUKA NPOU3ONAYT CTPYKTYPHbIE
M3MEHEHWS, Kacallmecs 3epHUCTOCTU CTarnu.
AT0 06CTOATENBLCTBO MOXET BbI3BaTb U3MEHEHUSs
B pasMepHON U reoMeTpUYEcKoi TOYHOCTM Konew,
noALMnNHUKa, BKMoYyas noTepo TBEPAOCTU B
KOMMOHEHTax noALunHuka. B pesynsrare cHusuTCs
HOMMHarbHas! rPY30MOAbLEMHOCTb NOOLMMHYKA.

Ona atux ycnosun akcnnyataumun NKE
npegnaraet cneuuanbHyto TepmMoobpaboTky
cTanu NOALWMWNHMKA, KOTOpas BbINOMHAETCS
no 3akasy u Ansa onpefeneHHbIX AMana3oHoB
pabounx Temneparyp:

- S1 ana temnepatyp go 200°C
- S2 ana temnepartyp o 250°C
- S3 ana temnepatyp go 300°C

TpeHMe B noAWNHUKaxX Ka4eHus

O4yeHb HU3KOE TpeHune daBndeTcAd ofHOWN 13
rMaBHbIX XapakKTepUCTuUK NoaLMNHNKOB KayvyeHU4d.
MomeHTbI TpeHnA NoALINNHUKOB KadveHUA 006bIYHO
HACTOJ1IbKO Manbl, YTO Ha NpakTuke MMm MOXHO
NnoYTn BCerga npeHe6peqb, X0TA Ana HeKOTOPbIX
I'IpVIJ'IO)KeHVIVI Aaxe Hebonbluoe conpoTtueneHune
TPpeHUA OOIMKHO ObITb PaCCMOTPEHO U YYTEHO.
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ConpoTuBneHne TPeHUs BO BCEX MOALLMMHMKAX
KauyeHus 3aBUCUT He TOMbKO OT Tuna W pasmepa
NOALUMMHUKA, HO U OT NPUINOXEHHOWN Harpysku,
CKOPOCTU BpaLLeHUsi 1 CMa3biBaHUs.

Bnarogaps BHyTpeHHEN reoMeTpumn KOHTakTa
pagvanbHble WapUKOBble MOAWUMHUKN
MMeIT OYeHb HU3KOe TpeHue, 4To genaet
UX NOAXOAAWMUMN ANA BbICOKOCKOPOCTHbIX
npunoxeHnin. CpaBHUTENbHO BbICOKOE TpeHue
NpUCYTCTBYET B TakUMX TUnax NOALMMHUKOB,
KaK ynopHble LUMAUHAPUYECKME POSNNKOBbLIE
NOALUMMHUKN U T.A.

KoHTakTHble ynnoTHeHus (cyddukcol -RS,
-2RS, -RSR, -2RSR 1 1.4. B 0603Ha4YeHUM
NnoALIMMHUKA) BCeraa co3natT SOMNONMHUTENBHOE
TPeHue n3-3a NpeaBapuUTENIbHOIO Hanps>XeHus
UX repMeTU3NpPYyLWnNX KPOMOK, B oTnu4vme
OT 3alWMTHbIX Wanb (cyddukce -Z,-2Z B
0603HavYeHnN NoALINMNHUKA), KOTOPbIE CO3JatoT
0eCKOHTaKTHOEe YMNIOTHEHUE MO BHYTPEHHEMY
KOmbLY M NMO3TOMY He CO34alT AOMNOMHUTENBHOIO
TPEHMS B MOALUMMHUKE.

OueHnTb C A4OCTAaTOMHON TOYHOCTBIO MOMEHTHI
TPeHUs B NOALWMNHUKE MOXHO C MOMOLLbIO
cneayowen opmyrbl:

*

M Pmax ~ d
2

M =

(YpaBHeHue. 6.19)

roe
M = MoOMeHT TpeHusi, B HMM
M = KoadbdpumumeHT Tpenus (Tabn. 6.10)

P = OkBuBaneHTHasa Harpyska Ha NOALUUMHMK,
B kH

D= ,El,vlameTp OTBEPCTUA NnoAgLnnHUKa, B MM

Bbi6op TunNa n
pasmepa noAwUnHMKa

KoadcdomumeHr
Tunbl NOAWWNHUKOB TpeHus

u

OTKpbITbIV paanarnbHbii 0.0010 + 0.0015

LIJapI/IKOBbIVI noawnnHUK

OTKpbITbIV paanarnbHbii 0.0020
LLIApVKOBBIN NOALIMMHMK

[BYyXpsiAHbIN pagnanbHO-yNOPHbIN 0.0025
LLIAPUKOBbIV NOALLUMMHUK

LLlapvikoBbIVi NOALIMMHUK C 0.0025 + 0.0040

YeTbIPpexTO4EeYHbIM KOHTaKTOM

CamoycTtaHaBnvBatoLmncs 0.0010 + 0.0020
YMMOTHEHHbIV LLapUKOBbIV

NOALWMNMHUK

LinnuHpprdecknii ponmnkoBebin 0.0015 + 0.0020

noaLwnnHUK

Linnungpuyeckunin ponmkoBbIii 0.0020 + 0.0040

noawmnHuK 6e3 cenapartopa

Cdpepuyeckuin ponunkoBbIv 0.0020 + 0.0025

noaLnnNHUK

OpHopsaHbIA KOHUYECKUI 0.0015 + 0.0020

POMMKOBbLIN MOALUUMHUK

CnapeHHbI KOHUYECKMI 0.0025 + 0.0040

POMMKOBbIV NOALLMIMHMK
0.0010 + 0.0020
0.0050 + 0.0070

YMOPHBI LIAPUKOBBIVA MOALUMIHUK

YMOpPHBIV LMNMHAPUYECKUN
PONMKOBBIN NOALLMMHUK

YNopHbIN cchepryeckmin 0.0020 + 0.0030

POMMKOBbLIN MOALUNMIHUK

Tabnuua 6.11

Tpel-me B YNJIOTHEHHbIX noALUNHUKax

MoAWNNHUKN C KOHTAKTHLIMU YNIIOTHEHUAMM
(cyddukcol -RS,-2RS,-RSR,-2RSR un 1.4. B
o0603HayYeHNn NofWMUNHKMKA) BCerga UMewT
BbICOKOE TpeHue M3-3a npeaBapuTenbHO
HaMNpPs>X€HHbIX TEPMETU3NPYIOLWMNX KPOMOK
YNNOTHEHW, KacaloLWNXCsl BHYTPEHHEro KorbLa
NoALIMIMHMKA.
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[ononHuTensHoe TpeHne OT YNNOTHEHUA MOXHO
paccunTaTb M OLEHUTb C MOMOLLBIO CreayloLe

opMynbl:

d + D
Mp=|—— + fa
f3
(YpaBHeHue. 6.20)
roe

M, = [ononHWTEenbHbI MOMEHT TPeHUs
OT KOHTaKTHbIX YMNOTHEHMN, B HMM
d = [nameTtp oTBEpPCTUA NOALUUMNHUKA,
B MM
D = HapyxHbIi AvameTp nogLuunnHuka,
B MM
f, = KoathdumumeHT, CBA3aHHbIN C TUMNOM

nogwwunHuka (Tabnuua 6.12)

f, = KoatchpuuMeHT, CBA3aHHbIN C TUMOM
nogwmnHuka (Tabnuvua 6.12)

KoadhcpmumeHTbl

Tunbl noAWIMNHNKOB

fs f,
PagunanbHbIn LWIapUKoBbIi 20 10
NOALLMMHWK
[BYyXpsiAHbIA pagnanbHO-yNopHbIN 20 10
LUAPWKOBBIN NOALMMHUK
CamoycTaHaBnmBaooLLmMncst 20 15
LUAPWKOBBIN NOALWMMHUK
LinnmHapuyecknii pormKkoBhbIn 10 50
nogwmnHuk 6e3 cenaparopa

Tabnuua 6.12

Mpepnonaraemoe NonHoe TPeHne ynnoTHEHHOro
noawnMnHUKa MOXHO paccynuTaTb C NOMOLLbIO
cnegytowen popmynsbi:

Mtotal = M + MD
(YpaBHeHue. 6.21)
TOYHOCTb pacyYeTHbIX BENUYUH, NpMU
NCNonb30BaHMM yNOMSIHYTOW Bbile opmynbl,

ABNSAEeTCA BMNOMTHE OOCTAaTO4YHOW AnNS
NPakTUY4ECKOro NPUMEHEHNS.
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[Ona 6onee To4yHbIX pacyeToB, Bbl moxeTe
CBSA3aTbCHA C HalWMM OTAENOM NpuKNagHblX
WHXEHEepPHbIX pa3paboTok.

KoopaonHaTta Ha ocu Y TOYKM nepecevyeHus
rpadunka kpuson «K» ¢ BepTuMkanbHOMN
JIMHMEN C Ha4vanom Ha ocu X C BeNnMYMHamm
pac4yeTHbIX 3HayeHnn (nc * Cu/P) nossonseTr
onpenennTb KO3I(PPUUUNEHT a,5o 4N CUCTEMHOTO
pacCcMOTPEHUS CMa3biBaHUS, 3arpsi3HEHUs u
MaTtepuana nogmnHmka.

Bbi6op cneunduyHbIX XapaKTepUCTUK
noALWMnH1Ka

Ob6wan yactb

Mocne BbiGopa NoAXoAsiLLero TMna nogwunHuKa
W onpepeneHnst ero paamMepos, kak nNpaBuno,
AOMKHbI 6bITb OnNpefeneHbl U pacCMOTPEHbI
elle HeCKONbKO CneunduYHbIX XapakTepucTuk
NOALUMMHMKA A5 NOSHOTO YAOBMNETBOPEHUS BCEX
TpeboBaHM NPUNOXEHUS.

anIMeHVIMbIe 4acToThbl BpalleHuns

MoawmnnHMkM mMoryT ncnpasHo paboTtatb npu
onpeaeneHHon npeaenbHoN YacToTe BpaLleHns.
OTa npegenbHas 4yactoTa 3aBUCUMT OT Tuna
noAWMNNHNUKa, ero pasmMepoB, BHYTPEHHEN
KOHCTPYKLWMN, BHELWHEN Harpysku, yCnoBumn
CMa3blBaHWA 1 T.4.

B Tabnuuax npogykta o6blYHO yKasblBaloTcs ABe
YacToThl BpaLLeHUs:

- HomwuHanbHaga (Tennosas) npegenbHas
YyacToTa BpaLleHus,

- KuHemaTn4yeckas npegenbHasa vyacrtoTa
BpalleHunA.

HoMunHanbHas TennoBasa 4acToTa
BpalleHus

PacyeT HOMMHanNbHOW TENNOBOMW 4YacCTOThI
BpaweHunsa nBr ctanpaptuaunposaH B ISO
15312. 310 yacToTa BpalleHusi, NpM KOTOPOWN
JocTuraeTcst paBHoOBecHas Temnepartypa
nogwunHuka 70°C npu Tpebyembix
aKcnnyaTtaunMoHHbIX ycnoBusx. HommHanbHas
YyacToTa BpalleHUs SBMsSeTCA BCMOMOraTenbHbIM
TEPMWUHOM, NpefHa3Ha4YeHHbIM ONna pacyeTa
OONyCTMMOW TENMNOBOMW 4acTOThbl BpalleHus
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STanoHHbIe yCcroBusi

OTarnoHHble ycnoBusi oTpaxaroT obLyne ycnosus
akcnnyaTaumm Hanbornee 4acTo MCMOMb3yeMbIX
TMNOB MOALUMMHUKOB U pa3mepoB. CtaHgapT ISO
15312 onpepensert:

- OTanoHHas okpyxarwluas Temnepatypa 0,
=20°C

- OTanoHHasa paboyas TemnepaTtypa (Ha
HapyHoM konbue) 6, = 70°C

- Harpyska gns paguanbHblX NOALWMNHUKOB
P, =0.05 C,,

- OTanoHHas Harpyska ANs YynopHbIX
noawwmnHukoB P,, = 0.02 C,,

- KuHemaTuuyeckasi BA3KOCTb Macna npu
3TanoHHol TemnepaTtype

* NS paananbHbIX NOALWNMHUKOB:
12 mm’s”
(ISO VG 32)

+  [NS YNOPHLIX NOALUMMHUKOB: 24 mm’s”
(ISO VG 68)

- TennoBoW NOTOK (, paccCenBaembli
3TanoHHOM Nnowaabio NoBepxHocTn A, Ans

*  pagmanbHbIX MOALUMHUKOB
o A <50 000 mm? Toraa
g, = 0,016 W / mm?
(YpaBHeHue. 6.22)
o A, >50000 mm? ,Joraa

q, = 0,016* [ W / mm?

50000

(YpaBHeHue. 6.23)

*  YNOpHbIE NOALLMMHUKM
o A, <50 000 mm?,Torga

gr = 0,020 W / mm?2
(YpaBHeHue. 6.24)

o A, >50000mm?, then

A Y’
W/ mm?
50000

( YpaBHeHue. 6.25)
roe: W / mm?2- Bt/mm2

q = 0,020*

I'Ipep.eanaﬂ YyacToTa BpawjeHus

Onpenenenne npenenbHon (KMHEMaTUYEeCKOW)

Bbi6op TunNa n
pasmepa noAwUnHMKa

YacToThbl BpalleHns 6asupyeTcs Ha NpakTU4ecKom
onbITe U paccmaTpuBaeTCcs B COYeTaHuu ¢
OONOMHUTENbHLIMU dakTopaMn, TakKMMKU Kak
MexaHun4yeckasa NPoOYHOCTb, paboyuin xon,
YNNOTHEHUS, LEeHTPOGEXHbIE CUIbI U T.4.

MpepocTtepexeHue!

MpepenbHas YyacToTa BpalleHUs MOALLMMHMKA
He MoXeT ObiTb NpeBbIWEHa, gaxe nNpwu
HnaronpuaTHeIX pabounx yCrnoBmusx Unn yCrnoBmusix
OXNaxpaeHusi.

lMpenenbHble YacToTbl BpaleHUss NOALLNMHUKOB,
CMa3sblBaeMbIX NNAacTUYHOW CMAa3KoW, yKasaHHble
B Tabnuuax npoaykra, OOMKHbI ObITb YMEHbLUEHbI
Ha 25%. WcknioyeHne cocTtaBnaoT ynopHble
UMNMHAPUYECKUE PONMKOBbIE MOALUMHUKA, ANs
KOTOpbIX NpeaenbHas YacToTa BpalleHUs AormKHa
ObITb yMeHbLUeHa Ha 60%.

Onsna YANOTHEHHbLIX NOAWUNHUKOB,
CHUNXeHue npep,eanoﬁ YacCcToTbl BpalleHus
YXe y4TeHO B COOTBETCTBYHLINX Tabnuuax
npoAaykra.

OonycTumas TennoBasa 4YyacToTa
BpaLleHus

HonycTumas TennoBas YacToTa BpalleHus no,
paccynTbIBAaETCS B COOTBETCTBUM CO CTaHAApPTOM
DIN 732 n 6asupyetca Ha paBHOBecun Tenna,
BblpabaTbiBaeMOM TpeHWEM B MOALIUNHUKE, U
TennooTAayen yepes Ban U NocagoyHoe MecTo
noalwmnHuka. Takum obpasom obecnevnBaetcs
NOCTOAHCTBO paboyelh TemnepaTypbl
BpaLLaoLLerocs NoALIMMHMKA.

Mpnemnemasn paboyasa TemnepaTypa
noglWunNHUKa, Kak npaBuno, onpeaensercs
TENMOBOW YacTOTOW BpaLLEHMS Ng.

MpaBunbHaa ycTaHOBKa NMoAWWNHMKKA,
HOpPManbHbIN BHYTPEHHUN pagnanbHbIN
pabouunin 3a30p M NOCTOsIHHbIE paboyne ycnosus
obecneuynBaroT NPUEMEemMyro TOYHOCTb pacyeTa.

PacyeT He npumeHdaeTcs Ana cnegyrowmnx TUNoB
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nogLnnHNKOB:

- YNNOTHEHHbIE MOALWMMHUKNA C KOHTaKTHLIMU
YANOTHEHNAMWN, MaKCuManbHaaA 4acTtoTa
BpaweHNnda KOTOpblIX OorpaHn4yeHa
MaKCUMMalbHbIM OTHOCUTENbHbLIM
CKOJlbXeHnem repmeTVlampyrou.Leﬁ KPOMKHU
YNINOTHEHUA.

- OnopHble ponuku.

- YNOpHble WapuKoBble NOALWMMAHUKHN
n pagnanbHO-ynopHble WapukoBblie
NoALLNNHUKA.

Pacuet gonyctumon Tensi0oBOM 4acToThbl
BpaLlleHus

JonycTumas TennoBas yacToTa BpalleHust nO
SABNSAETCA NPOM3BOAHON TENNOBOW 3TArOHHOM
YacTOTbl BpaLleHUs Ny SIBNSETCA NPOU3BOAHOMN
TENMOBOW 3TANOHHOW YacTOoThbl BpaLLEHUA nNg,
YMHOXEHHON Ha NoMnpaBOYHbIN KOIPPULNEHT
OTHOCUTENbHON YacToThl BpaweHus f, (B
JanbHeNLnX pacyeTtax - OTHOCUTENbHAasA YacToTa
BpaLleHus):

nG = ner* fn
(YpaBHeHue. 6.26)
MpepocTtepexeHue!

HeobxoanmMo npoBepuTb NpeaenbHy 4acToTy
BpaLeHms ng!

OTHOCcUTENbHas 4YacToTa BpalleHNss MOXET ObiTb
onpeaerneHa us crieqytoLLero ypaBsHeHust (CMoOTpu
Puc. 6.15)
5/3
* fp + *Th =

ki | Kp*fn=1 (YpaBHeHue. 6.27)
BenununHa fn, ¢ goCTaTOUYHLIM NPUONMXEHNEM
ansi obwero ncnonb30BaHMs B AnanasoHe
0.01< kL < 10 n 0.01 < kP < 10, moxeT ObITb
onpegeneHa no opmyne

490,77
1+498,78 * KL + 852.88 * K059 - 504,5 * KL00% * K082

fo =

(YpaBHeHue. 6.28)
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PaccevBaHune Tenna yepes obnactu NocagoyHoro
MecTa nogwunHuka QS, (cMm. Puc. 6.16):
Qs = kq * Ar *A9a
(YpaBHeHue. 6.29)
PaccenBaHune Tenna Yyepes cMa3oudHbIN MaTepuan
Q:

Q. =0,0286 * *Vi*AsL

I/ min*k
(YpaBHeHue. 6.30)

O6wee paccenBaHue Tenna Q:
Q=Qs+Q.L-Qc
(YpaBHeHue. 6.31)
MapameTp cmasbiBaHus ki :

.. 107" f*(V*nBy
30  Me Q

2
*

dwm®

ki=10%*

(YpaBHeHue. 6.32)
MapameTp Harpyskn Ke:
fi* P1* dw

Q (YpaBHeHue. 6.33)

0,01 0,02 005 01 02 0,5 11152 3 45678
1
—_— 2

ke
Puc. 6.15

f, = OTHocHTENbHas YyacToTa BpaLleHust
k. = MNapameTp cmasbiBaHUS
k, = MMapameTtp Harpy3ku
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Puc. 6.16

Ky KoadhdmumeHT Tennoson nepegayn

A, = O3ranoHHas nnolaab NoBepXHOCTM
pacceuBaHus Tenna

K= KoadhduumeHT Tennosoi nepeaaun,
3aBUCSALLMIA OT 3TaNIOHHOW nroLwagmn
NOBEpPXHOCTM paccemBaHusl Tenna A,

(D CtaHpapTHble YCroBUS AN pagnanbHbIX
NOALUNMHUKOB

@ CTaHpapTHble ycrnoBus Ans yNopHbIX
NOALLIMMHUKOB

O6o03Ha4YeHus, eguHULbI, onpeaeneHns

OTanoHHas nnowaab paccenBaHuns Tenna:
- - Ans pagunanbHbIX NOALLMMTHUKOB
A, = mB*(D + d)
(YpaBHeHue. 6.34)
- AN YyNOPHbIX NOALUMIHUKOB
A, = /2%(D* - d?)
(YpaBHeHue. 6.35)
- A5 KOHUYECKNX POMMKOBbIX NOALIMMHNKOB
A, =mT*D +d)
(YpaBHeHue. 6.36)

- ANs ynopHbIX chepuyecknx poriMKoBbIX
MOALLUMHUKOB

A = /4*(D* + d,* - D - d?)
(YpaBHeHue. 6.37)
PerynupoBKa CMeXHbIX YacTen

[0na nogwunnHUKoB, pa60Ta|0L|.w|x Ha BbICOKMX
YyacToTax BpaweHuna, CMexHble C HUM getanun

Bbi6op TunNa n
pasmepa noAwUnHMKa

noAWNMMNHUKOBOrIO y3na TakXe OOJIXHbl UMETb
NOBbILLEHHYK TOYHOCTb.

MocapgoyHoe MecTo MoAWMnHKKa Ha Bamny Unu
B KOpnyce y3na, kak npaBuno, Takxe TpebyeT
pasMepHON M reoMeTpUYeckon TOYHOCTH,
KOTOpble JOMKHbI COOTBETCTBOBaTL TPeboBaHUAM
BbICOKOCKOPOCTHbIX MPUMOXEHWIA.

JononHuTenbHO HEOBXOAMMO y4YnUTbIBATL BCE
CUMbI, KOTOPbIE MOTYT UMETb MECTO B pe3ynbrare
pa3banaHCMpOBKM BpaLLaloLLmMxcs AeTanen.

Pa6ounn wym

MopwunHukmn kayeHunsa NKE obnapatT
nrnasBHbIM BpalleHMeM M NO3TOMY npu paboTte
CcOo34aloT 0OYEHb HU3KWUI YypOBEHb Wyma. B
HEKOTOPbIX MPUNOXEHUSAX ANS onpefeneHHbIX
TMnoB obopynoBaHMa MoryT notpeboBaTbCs
NOALLUMMHMKOBBIE Y3rbl C OYEHb HU3KUM YPOBHEM
paboyero wyma (Hanpumep, GbITOBasA TEXHUKA,
anekTpoaBuraTenu u T.4.), YTO B CBOIO ovepedb
notpebyeT M3MEHEHUS KOHCTPYKTUBHBIX
0Cco6eHHOCTEN NOALUMMHMKOB.

MoAWKNNHUKN C NOHMKEHHbIM YPOBHEM
pabouero wyma

Onsa npunoxeHuit ¢ ocobbiMn TpeboBaHUAMU B
yactn pabouero wyma, moxeT norpeboBaTbcs
yCTaHOBKa MOAWMWMNHUKOB C 6oree BbICOKMM
Knaccom TOYHOCTW M3rotoeneHus (knaccol P6, P5
...) u c Bonee cTporumun gonyckamu.

Kak npaBuno, aTun nogwnnHukn umetot bonee
CTpOrne reomeTpuyeckme OONycKku, KOTopble
obecneynMBalT MOHUXEHHbLIN YPOBEHb
pagvanbHoro 6ueHusa nogwunHuka. NMostomy B
NoALINMNHUKAX C KOMNOHEHTaMN, N3roTOBEHHbLIMU
c 6onee BbLICOKOW TOYHOCTbI, OTCYTCTBYET
BMGpaumsa u, COOTBETCTBEHHO, OHM obnagaT
NMOHMXEHHLIM YPOBHEM paboyero wyma.

MHorve 13 aTvx NOALUMMHUKOB yCTaHaBnMBakTCA
C Nnerkum npeanBapuTenbHbIM HATAroM, KOTOprVI
NO3BONIAET NOAaBNATb Bm6pau,mo n yBenndmeaet
XEeCTKOCTb NOALWWMMHMKOBOTIO y3na.
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Ocob6oe BHUMaHUE Takxke OOMKHO ObITh yaeneHo
BbIGOPY ONTUManbHOrO 3a3opa B NOALLUMHUKE.

[Ins NOCTMXEHUSI TUXOrO U MMaBHOMO BpalleHus
NOALWMMNHMKOB B y3ne, 06bl4HO JOCTATO4YHO
BbIMOMHUTL UX NErkuii NpeaBapuTenbHbIN HaTAr
MpY NOMOLLY NPYXUH.

JTOT MeToq 4acTo UCMONb3YeTCA B HEBOMbLLMX

anekTpoasuratensx (Puc. 6.17).
\\\

A\

Puc. 6.17

KoHcTpyKuun cenapaTtopoB

Mopasnsatuee 60MNbWUHCTBO NOALUMHUKOB
KayeHUs nMmeeT cenapaTtopsbl. MicknoyeHue
npencTaBnsaloT TUMbl NOAWUMHUKOB C MOMHbLIM
KOMMIEKTOM Ter KayeHusi, KoTopble cobuparoTcs
B NpoLecce 13rotoeneHus 6e3 cenapartopa.

HecmMoTpsa Ha To, 4TO cenapaTop
HenocpeacTBEHHO He y4acTByeT B nepegadve
YCUNUA B MOALWNMNHUKE, OH BbINONHAET paj
BaXXHbIX (PYHKUNNA:

- yAepXuBaeT Terna kayeHus

- HanpaBndeT U LeHTpUpyeT Tena
Ka4vyeHua

- CHUXaeT TpeHune

- npenoTBpallaeT KOHTAKT Ten KavyeHus
mexay coboi

NKE
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Kpome Toro, cenapatop obecneuynBaeT
NPUrogHOCTb MOAWUNHMKA K TOW UMK UHOWN
CKOpPOCTW €ro BpalleHusi, a TaKkxKe OKa3blBaeT
cylulecTBeHHOe BUSIHWE Ha NOBeAeHUe
nogwunHMka npu Bnubpauum n Ha ero
CcMasblBaHue.

B 3aBucummocTtum oT Tmna, pasmepa u
KOHCTPYKLMK, BCe NoAWnNHUKN KadeHna NKE
NMET KOHCTPYKLMUM cenapaTopoB MOMHOCTbIO
oTBeyawLlWme CyWwecTBYOLWNM MUPOBbLIM
ctaHpaptaMm. O6bIYHO NpUM COOTBETCTBUMU
cenapaTtopa onpefeneHHbIM cTaHgapTam,
ycnoBHoe o6o03HavyeHne NOALWMMHMUKA He
BKkntovaeT B ceba otaenbHbIn cydduke ang
cenaparopa.

HekoTopble NnpuMepbl CTaHAapTHbIX CenapaTopos,
ncnonb3dyemMbix B nogwunHukax NKE:

LUtamnoBaHHbIe cTanbHbIe cenapaTopbl

CTaH,D,apTHbIe cenapatopbl And paguvanbHbIX
LWapMKOBbIX NOAWNNHUKOB N KOHUYECKUX
PONMKOBbLIX NOALUMMHUKOB.

CenapaTopbl U3 nonnamumaa

CTaHpapTHble cenapaTopsbl, KOTOpble
6narogaps cBoel oNnTMManbHOW TOYHOCTM
dopMbI 1 Nerkon yctaHoBKe, HaLMW WMPOKOe
nNpYMeHeHne B ABYXPAAHbIX MOALINMHUKAX.
[na nosbllWeHNs NPOYHOCTU cenapaTopa u
YyNy4YlWEeHNs ero MexaHn4eckux CBOWCTB, OHMU
4YacTo apMMUPYIOTCS CTEKITOBOSTOKHOM.

LUenbHble, MexaHuyeckun o6paboTaHHblIe
cenaparopbl

OTO nNnTble, MexaHn4yeckn obpaboTaHHbIe
cenapaTtopbl U3 natyHu, 6poH3bl, cTanw,
CNnaBoOB MEerkMx mMetTannoB AN u3
HeMeTannMyecknx NoNMMepHbIX MaTepuanos
uT.Aa.

LlenbHble naTyHHble cenapaTtopbl 06bIYHO
Mcnonb3ywTCca B KpynHorabapuTHbIX
NOALUMMHUKAX W YaLle BCEro B LUMUHOPUYECKUX 1
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chepmyecknx ponmKoBbIX NOALLMMNHUKAX.

MugnBnaoyanbHbIN CTaHAapTHBLIA cenapaTop
Ons onpefeneHHoOro Tuna NoAalWunHUKa, Kak
npaeuno, TuwaTtenbHo noabupaertcs B uenax
YOOBMNETBOPEHUS BCceX TpeboBaHWI K MallnuHam 1
MexaHn3MaM 06LLero HasHa4YeHus.

Bce cTaHgapTHble KOHCTPYKLUKU CenapaTtopos,
Kak npaBuIo, 3apekoMeHaoBanu cebs ¢ nyden
CTOPOHbI B MHOTOYUCMEHHbIX NPUINOXEHUAX B
TeYyeHne MHOTKX NeT.

B oTaenbHbIX cnyyaax ana cneunduyHbIX
yCnoBWi aKcnnyatauun MoryTt notpeboBartbecs
cneumanbHble KOHCTPYKLMKU cenapaTopos,
Hanpumep:

- cunbHasA BMbpauus

- yAapHble Harpy3ku

- BbICOKME 4YacToThbl BpaLleHus

- XMMMYEeCKM arpeccuBHbIe cpeabl
- cneundnyHble paboune ycnoBus

BbiNyCcK NOAWMNMHNKOB CO cneunanbHbIMK
cenapaTopamu, Kak npasuo, OCyLLecTBseTcs
TONMbKO MO OTAENbHbLIM 3akasam notpebutenen
1 0BbIYHO UMEET yBENWUYEHHBIN CPOK NOCTaBKN U
OrpaHNYeHHyI0 AOCTYMHOCTb NPWU NOocTaBKax co
cknapa.

B Takmx ocobbix cnyvasx mbl npocum Bac
npegBapuTenbHO NPOKOHCYNbTUPOBATLCHA
C HAaWWMMN TEXHUYECKUM N KOMMEPYECKUM
oTAenamu ansa nonyyeHus 6onee nogpobGHoON
MHopmaumn.

HecoocHocTb

Ons kaxaoro NoALIMMHUMKOBOrO y3na Bceraa
Heo6X0AMMO paccMOTpeTb BO3MOXHOE
BO3HUKHOBEHUE HECOOCHOCTU MexAay
NocafoYHbIMU MeCTaMu NOALIMUMHMKA Ha Bany U B
Koprnyce yana.

Takas HeCOOCHOCTb Unu nepekoc MoryTt ObITb
Bbl3BaHbl MPON3BOACTBEHHBIMU OONYyCKaMu n/

Bbi6op TunNa n
pasmepa noAwUnHMKa

nnn n3rmbom Bana nog OENCTBUMEM BHELLHEN
Harpysku.

Bo MHOrMx NpMnoXeHMsAX HECOOCHOCTb
B NOOWWNNHUKOBOM y3ne MOXeT ObITb
ycTpaHeHa onpefeneHHOW KOPPEeKTUPOBKON
NPOMW3BOACTBEHHbBIX AONYCKOB UMK
anbTepHaTMBHbBIMWU NMPOM3BOLACTBEHHbBIMMU
npoueccamun. B cnyyasx, rae 310 He NPaKkTU4HO
MW HE 3KOHOMWYHO, (Hampumep, TAxXenoe
MalWNHOCTPOEHNEe, OANMMHHbIE MeXaHNn4eckue
nepegavun nnun nepegadvyn ¢ HECKONMbKMMU BaﬂaMVI)
BO3MOXHOCTb KOMNeHcauun HeCoOOCHOCTH
HeobxoAnmo paccMoTpeTb Ha cTaguun Bblbopa
NOALUMIMHUKA U Ha CTaaumn NPOEKTUPOBaHNA y3na.

B 3aBMCUMMOCTM OT BHYTPEHHEN KOHCTPYKLUMK,
KaXkabl TMMN NMoALWuMNHMKa crnocobeH B TOW Unu
MHOW CTENEeHU KOMMEHCMPOBATb HEKOTOPYIO
HECOOCHOCTb B MOALLUMHUKOBOM Y3rl€.

XopoLuel KoMneHcaumen HeCOOCHOCTH obrnagatoT
camMoycCTaHaBnunBawuwineca noALWNNHUKN, Takne
KaK camMoycCTaHaBnuMBawuwmnecda wapukoBsble
NOAWMUNHUKKN, chepUudyeckmne porINKOBLIE
NOALLUMMHMKA W YTNOPHbIE LLAPWKOBbIE MOALLMIMHUKA
Cco cchepuyeckummn cBOGOAHBIMM U MOAKNAAHBIMU
konbyamMu. OgHopsAOoHble pagnanbHble
LapuKoBble NoALINNHUKA, Hanpumep, No3BONAKT
KOMNeHCcUpoBaTh YrnoBYyD HECOOCHOCTb y3na,
B 3aBMCMMOCTU OT Mx pabouyero 3asopa, go 10
YIMOBbIX MUHYT.

B cnyyae ncnonb3oBaHUs OQHOPSAAHOTO
UMNUHOPUYECKOTO POMMKOBOrO MOALIUNHUKA,
MakcvmarbHas AonycTMmas yrinoBasi HECOOCHOCTb
MOXET COCTaBMNSATb OT 2 A0 4 YrNOBbLIX MUHYT.

HeKOTOpre TUNbl NOALWNNHUKOB HEe AgonycKakwT
noboI HeECOOCHOCTH B y3re.

Bo Bcex 3aTuUx crnyyasix HECOOCHOCTb B
NMOAWMWNHUKOBOM y3ne cnocobcTByeT
BO3HUKHOBEHWIO BbICOKUX BHYTPEHHUX
HanpshHKeHWn B Tenax KayeHUs U Ha LOPOXKax
KayeHUs NOoAWMUNHUKE, CYWECTBEHHO
coKpallallWwmx ycTanocTHbIN CpoK cnyxGbl
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nogLwunnHuKa.

Bonee nogppo6bHaa nHdpopmauna ob
WHAUBUAYaNbHOW CNOCOBGHOCTM Kaxaoro Tuna
noawmnnHMKa KOMNeHcMpoBaTb HECOOCHOCTb
pasMeLleHa Ha cneumanbHbIX MHPOPMALMOHHbBIX
cTpaHMuUax HacTosAWwero katanora gns
onpeaeneHHoro nNpoaykra.

KecTtKkocTb

OTOT TEPMUH XapakTepuayeT BENUYNHY yNpyron
pedopmaumun B NOAWMNHUKE KayeHUsa noa
HarpysKou.

Ota ynpyras gedopmauunsi 06bI4HO O4eHb Mana
1 nosTomy He GyadeT okasbiBaTb CYLLECTBEHHOIO
BNUsiHUSE Ha paboTOCNOCOBGHOCTL NOALWMMHUKA B
BOMbLUINMHCTBE NPUIOXEHNUN.

OpHako B 0cobbIX NPUMOXEHUAX, HanpuMep,
TakuMx Kak y3nbl WNWHAENeNn cTaHKOB ANs
MeXxaHu4yeckon ob6paboOTKU, XKeCTKOCTb
NOALWUNHMKA SIBNSETCS BaXHbIM pakTopom u
TpebyeT 06a3aTenbHOr0 pacCMOTPEHMS.

BOOGLIJ,G, NOALNNHUKN C NIMHENHBIM KOHTaKTOM,
Taknme KakK ponmkKkoBble NOAWNNHUKN,
obecneynBaioT bonee BbICOKYH XEeCTKOCTb Yy3ana
Nno CpaBHEHUIO C WapUKOoBbIMW noALWNNHUKaMW.
XKecTkocTb NOAWMNHNKOBOTO y3na MoxXeT
OblTb yBenindeHa 3a cH4eT NpuMeHeHns
npeagBapuUTenbHOro Hatdra B nogLnnHuUKe.

Hanbonee yacto ncnonb3yembiMu Tunamm
NOALUMMHMKOB 45151 BbIMONMHEHWS NpeaBapuTeNnbHOM
HaTsara B y3ne SBMATCA pagvanbHble LapukoBble
noawwmnHukK (Puc. 6.18) 1 KoHMYeckne ponukoBble
NOALLUMMHUKA.
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Puc. 6.18

Bonee nogpobHas uHgopmauma npeacraBneHa
B pasgene «BHyTpeHHWI 3a30p noawwmnHuKa» Ha
cTp. 159.
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O6bwan yactb

Kaxpoe npunoxeHue noawMnHUKA [OMKHO
paccmaTpuBaTbCA KaK KOMMNNeKcHas
cucTema, KoTopasi COCTOMT U3 HECKONbKUX
B3aumopaencTByoLWUNX hakTopoB.

Haunbonee BaxHbIMK chakTOpamu, BUAIOLLUMMN
Ha paboToCcnocoBHOCTbL NOALIMMHUKOBOIO y3na,
ABNAIOTCA:

- TN 1 pasMep NOALUMNMHUKA;
- BbIGOp cneun@duUyYHbIX XapakTepucTuk
noALWMnNHMKa, COOTBETCTBYHOLNX DaKTUHECKUM
YCMNOBWSAIM €ro 3Kcnnyaraumu;

- Ka4eCTBO MOALUNMHNKKA;

- KOppEeKTHaa yCTaHOBKa MolwunHuka n ero
nerkasi perynmpoBka;

- Hagnexaulas KOHCTPYKLUS NogLWnNHUKOBOrO
y3na;

- Hagnexalume nocagkn NoALWUMHAUKOB;

- cooTBeTCTBYyKWAaa pasamepHasa u
reomeTpmyeckast TOHHOCTb CMEXHbIX YacTelw;

- fjocTatoyHoe 1 apheKkTUBHOE CMa3biBaHME;

- cooTBeTCTBytloUWEEe YyNNoOTHeEHNE
NOALLMIMHUKOBOTO Y3na;

- atbdeKkTUBHOE paccenBaHue Tenna.

OTa cucTtema pgonxHa paccmaTtpuBaTtbcs
KOMMMEKCHO, 06bEKTUBHO U O4HOBPEMEHHO
ANA Kaxaoro napameTtpa, BAuUAOLWEro Ha
ee paboTtocnocobHoOCTb, MHa4ye pa3paboTka
NPUNOXEHNS Y KOHCTPYKLUMM MOALIUMHMKOBOIO y3ra
MOXET MPUBECTM K OTpULLATENbHLIM NOCHEACTBUAM U
B UTOre K NpexxaeBpeMeHHOMY OTkasy B paboTe.

PacnonoxeHne nogwWMnHMKOB

B cragum NPOEeKTUpOoBaHNA NOALUMMNHUKOBOIO y3na
1 pacnonoXxeHuna B HEM NOALLUUMHUKOB B KayecTBe
OTHpaBHOVI TOYKM MOTYT UCMONIb30BATbCA YyXe
cyuiecTByroline n pekomeHgyemble aHanorn4yHble
BapunaHTbl KOHCprKLI,I/Iﬁ TaKuX y3noB.

NMnaBawwme n dbukcupyrwuwume
NOALIMMHUKN

OcHoBHoOe pacCMOTPEHNE MECTOMOMOXEHMUN

KoHCTpyKLMM NOALIMNHUKOBLIX
y3noB

OLMHOYHbIX MOALUUMHUKOB B y3rie 3akno4vaeTcs
B onpederieHnn mx nocagodHoro mecrta ans
Hagnexawero BbINOMHEHNST UMW ONpPeLereHHOoN
YHKUMM, TAKON Kak PMKCUPYIOLLMIA NOALLMMHUK
Mnu Hedunkcupyrwwun (NnaBawwWwmin)
NOALMUIMHUK:

- ¢dukcmpyrowMm NOAWUNHNUK - 3TO
NOAWMUNHUK, YCTAHOBNEHHbIN Ha
KOHLle Bana, KoTopbi o6ecneynBaeTt
ABYXCTOPOHHIOI oceBYyl dukcauuio
Bana.

dukcnpytowme NOoAWNNHUKMA BCEraa OOMKHbI
UMEeTb CMOCOBHOCTL K BOCMPUATUIO OCEBLIX
Harpysok.

- B oTnmume oT mKcUpyoLWwmMx NOALLNMHAUKOB,
Basn MOXeT MMETb NOALUMMHUK, pacnoroxeHne
KOTOpPOro He 3aduKCMpoBaHO B y3ne.
OTOT NOALWUNHUK AOSMKEH BOCNPUHMMATL
AencTByloWmMe Harpyskum n obecneymsaTb
TOYHOCTb BpalleHusa Bana B pagvanbHOM
HanpaBneHnn.

Hedmkcupyrowme noawWMNHUKK Takke OOMKHbI
ObITb cNocobHbI KOMMNeHcupoBaTb nwboe
M3MEHEeHUe AMNUHbI Bana u3-3a ero TennoBoro
pacwupeHus. 9Ton cnocobHoCcTbi0 obnaaatT
HEeKoTopble TUMbl NOAWMNHUKOB, HANpUuMep,
uronb4aTble PONIMKOBbIE MOALUWMMHUKK, UK 3TO
MOXET ObITb JOCTUTHYTO C MOMOLLBIO CrieLanbHO
pa3paboTaHHbIX NOCag04YHbIX MECT, KOTOpble
NO3BONSIOT NOALIMIMHNKY NepemMeLlaTbes (nnaeatb).

OO6bIYHO B KaXXAOM MOALWMMHUKOBOM Y3re OAMWH
hMKCHpyOLWNIA NOALIMNHUK YAEepXXMBaeT Ban B
OCEBOM HanpasneHuu, Bce Apyrme nopLMNHUKN
OOIMKHbI ObITb HEUKCUPYHOLLMMMU.

CyuwecTBylOT cneuunanbHble KOHdUrypauum
NOALWMNNHUKOBbLIX Y3NOB, C Tak Ha3blBaeMoWn
«nepekpecTHOW dukcaumen», B KOTOPbIX
NOALLMIMHNKM YCTaHaBINMBAKTCA C NpeaBapUTeribHbIM
HaTsrom.

OTNM NOQWUNHUKOBBLIE Yy3Nbl HE UMEIT
OVIKCUPYIOLLMX UMW MaBaloLWKUX NOALLIMMTHUKOB.
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KoHCTpyKLMM NOAWMNHUKOBLIX
y3nos

OceBas ¢ukcaumsi Bana B 04HOM HanpasreHun B
HUX OCYLLeCTBMNAETCS OAHMM MOALUMMHUKOM, a B
OPYrom HanpasfieHUN BTOPbIM NOALLNMTHUKOM.

Mcnonb3oBaHWe pa3nUUYHbIX
TUNOB NOAWMNNHUKOB B KayecTBe
chukenpyrowmx n HecpMKCUPYHOLLNX

B npumHuunne BCe TUNbl pagnanbHbIX
noaLlunHUKOB, KOTOPbIe CMOCOGHBI BOCNpUHUMATb
oceBble Harpys3kum, MOoryt ncnofib3oBatbCd B
Ka4vyecTBe CbVIKCVIpyIOLI.WIX nogwnnHUKOB.

MpuMepbl Taknx NOALMMHUKOB: paguanbHble
LIapUKOBbIE MOALNMHWKA, PaananbHO-yNopHble
LIapuKoBble MOALUMMHUKM (BCErda MUCMonb3yoTcs
B napax Unu KomnnekTtax), KOHUYeckue
pONUKOBbIe MOAWUMNHUKK (MCNONb3YyTCSH
B KOMMnekTax), cpepuyeckne ponunkoBble
NOALUMMHUKA U T.4,.

Takke B KayecTBe (PUKCUPYIOLLMX MOALLMMHUKOB
MOTYT UCMONb30BaTLCS YNOPHbIE NOALUNMHWKA, HO
OHW B GOMbLUMHCTBE Cry4aeB He BOCMNPUHUMAIOT
paguanbHble Harpysku.

MaoeanbHbIMW ANS NCNONb30BaHMSA B KavyecTse
HeUKCUPYIOLIMX MOALLMMHMKOB SBMAOTCA TUMbI
NOALWMNMHUKOB, KOTOPble AOMYyCKaloT OCeBOe
CMelleHne B NOALUMMHUKE, Hanpumep, Takue Kak
UMNMHAPUYECKME POMNNKOBbLIE NOALUNMHUKA, HE
umetowme cnarues (tunos N, NU, NN.., RNU,
RN...), nronpyaTtble ponunkoBble NOALINMHUKK,
cbopoYyHble Y3Mbl C UFONbYATLIMU PONIUKAMU U
cenapatopamu.

MHorve gpyrve Tunbl NOALWMMHUKOB TakKe MOryT
MCNONb30BaTbCs B KayecTBe HEUKCUMPYHOLWMX
NOALWWNNHMUKOB, HO OHU AOJIXKHbI oBGnagaTtb
CNOCOOHOCTbLIO KOMMNEHCUPOBaTb U3MEHEeHUs
ONVHbI Bana 13-3a TEenfoBOro pacLUUpeHunsi, YTo
OOIMKHO ObITb 06ecneyeHo KOHCTPYKTUBHBLIMU
Mepamu, Hanpumep, ceoboaHom nocagk

[0na nogWwWunHUKOBBLIX Y3I10B C «NepeKkpecTHON
dukcaumen» nogxoaaT BCe TUMbl pagnanbHbIX
NOALUMMHUKOB, KOTOPbIE CNOCOBHBLI BOCNPUHUMATL
OCeBblE Harpysku, Mo KpanHen mepe, B OAHOM
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HanpaeneHuu.

Mpumepbl Taknx NOALUMMHMKOB: LUNNHAPUYECKNE
ponvkosble nogwmnHunky (Tvnos NJ, NF..), a Taioke
paguarnbHble LWapykoBble NOALWMMHWMKY, paguarnsHo-
YNOpHbIE LLIAPUKOBbIE MOALLMMHUKK, cdepuyeckne
POMVKOBbIE MOALWMNMHUKA U T.4,.

anMepbl noaLwwunnHUKOBLbIX y3J510B

CyuwecTByeT MHOMO pasfiMyHbIX BapMaHTOB
KOMMNOHOBKWM MOALWMUMNHUKOBbLIX Y3MOB AIS
BpalwawWnNXCss 3NEMEHTOB MallUH U
MEeXaHM3MOB, KOTOPblE MOXHO paccmaTtpuBaTtb
NPUMEHNUTENBHO K TOMY UMW MHOMY MPUMOXEHNIO
COrMacHo MMELLMMCS AaHHbIM.

HekoTopble BO3MOXHbIe BapuaHThI
KOHCTPYKTOPCKUX PELLUEHWUA AN NOALUMMHUKOBBIX
y3n0B C OMKCUPYHOLLUMU U HEDUKCUPYHOLLNMM
noALwnnHMKammn, Hambornee 4acTto UCMNonb3yemMble
B MalLMHaX U MexaHu3max, nokasaHbl Ha Puc. 7.1.

MpumevaHwve:
“F” o6o3HavaeT no3uumo PUKCUpyrowero
noAwunnHuKa
“L” o603HayaeT no3nunio HedpuKCUpyrowero
noAwWMnnHUKa

MosicHeHune k Puc. 7.1

Puc. 7.1a)

Hanbonee npocTasd KOHCTpPyKuUuS
NOALUMMHUKOBOIO y3na ¢ AByMS1 paguanbHbIMu
WapUKOBLIMU MOAWMNNHUKAMW, OONUH U3
KOTOpPbIX ABASETCA (OUKCUPYIOLWNM, a ApYrown
co cBoboaHoM (nnaBatwen) nocagkon
yCTaHOBNEH B Kopnyc u obecnevymBaeTr
KOMMEHCaUU0 N3MEHEHNS ANMHbI Bana.

OTa KOMNOHOBKa 4yacTo mcnonb3yeTcda B
MaJ'IOI'a6apVITHbIX MallKnHax, peayktopax u
aneKkTpoasuraTensax.

Puc. 7.1b)

KomnoHoBKka y3na aHanormdyHas nokasaHHowm
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Ha Puc. 7.1a. OgHako B aTON cxeMe He(UKCUPYIOLWNIA MOALNMHUK UMeeT HeBGOMbLUOW OCEBOM
npeaBapuTENbHbINA HATAT, BbINOMHEHHBIA C MOMOLLIbIO MPYXUH.

310 KOHCTPYKTUBHOE pelleHne No3BosideT YCTPaHUTb OCTaTOYHbIA 3a30p B MNOALWUMNHUKE, YTO
npnBoanT K NfiaBHOMY BpalleHuto Bana.

Takasi KOMNOHOBKA YacTO UCMOMb3YEeTCs B HEGOMbLUNX 3MEKTPOABUraTensix.
Puc. 7.1¢c)

KomnoHoBKka MoAWWNHUKOBOrO yana, Bkio4yalowas paguanbHblil WapUKoBbIA MOAWUNHUK B
KayecTBe YMKCUPYIOLLEro U LMITMHAPUYECKUA PONTMKOBLIN noawunHuk Tuna NU B kayecTse
HedMKCUPYIOLEero NoALMNHMUKA.

MockonbKy BHYTPEHHee KOMbLO LUMMHAPUYECKOrO PONTMKOBOrO MOALLUMMHMKA HE MMeeT BOpTUKOB, TO
NOALLUMMHUK JOMyCKaeT CMeLLEHNe 3TOro BHYTPEHHErO KorbLa ANsi KOMNEHCaUM 3MeHeHUs AnvHbI Bana.

Takasg KOMMNOHOBKa y3na COOTBETCTBYeT Tp66OBaHVIﬂM NPUITOXEHUI K TOMHOW Mocagke Bcex Kornelw,
nogwunnHuKa, Hanpumep, ana prI'IHOI'a6apVITHbIX aneKTpoaBMraTenemn nnv reHepaTopos.
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Puc. 7.1d)

COOpoOYHbIN y3en ¢ ABYMSA KOHUYECKUMU
PONMMKOBBLIMM NOAWMUNHUKAMMU,
YCTAaHOBJIEHHbIMM MO CXeMe «CMUHOM K
crnuHex».nt.

Takasa KOMMNOHOBKA MO CXemMe YCTaHOBKM
NOAWNNHUKOB «CMUHOW K CNUHE», Kak
npaBumno, MCnonb3yeTcsa AN KOPOTKUX
BanoB C BpawatwwWwenca Harpyskom u
Nno3BONsieT A4OCTUYb BbICOKOW KECTKOCTU B
NOALUUMHMKOBOM Yy3ne.

Takue KOMMOHOBKMU noagWnNMNHUKOBbBIX Yy3/10B
NOo3BONAKT nepenaBaTb BbICOKME yCUITUA NpU
orpaHM4eHHOM yCTaHOBOYHOM MPOCTpPAaHCTBE,
HO TpebyloT TLaTenbHOW perynmpoBkX 3asopa
UNu NpegBapuTENbHONO HaTsara.

B Takmx nogWwWmMNnHUKOBBIX y3nax 4acTto
Mcnonb3yrwTCAd pagnanbHO-ynopHblie
LapuKoBble NOALWWNNHUKK, YCTAHOBJIEHHbIE NO
CXeMe «CMUHOM K CMIUHE».

TUNMYHbIE NPUMEHEHNS TAKVUX MOOLIMMHUKOBbIX
Y30B BKI0YaOT MOALLMMHUKA aBTOMOBUIBHBIX
3y6uaTbIx nepeaay v ocen, a Takke YepBaYHbIe
nepegauu.

Puc. 7.1e)

KomMnoHoBKa NoAWWNHUKOBOroO y3na,
npeaHasHadyeHHaa ans paboTsl nod AecTBreM
KOMGUHMPOBAHHbLIX Harpysok, roe Tpebyetcs
BbICOKasi TOMHOCTb OCEBOTr0 BpaLLeHus.

Mapa paaManbHO-YNOPHbIX WAPUKOBbIX
NOAWMNNHUKOB, YCTAHOBNIEHHbLIX NO
CXeMe «CMUHOW K CMUHEe» UCNonb3yeTcs
Kak MdUKCUPpYLWNA NOAWMNNHKUK, a
UMNIINHAPUNYECKUN PONNTNKOBDLIN
nogwunHuk Tuna NU ucnonb3yetcs B
KayecTBe HeduKkcupyowwero (nnaeatoLiero)
noALINMHMKA.

Takas KOMMNOHOBKa MOALIUMHUKOB SABMNSAETCA
Hanbonee noaxoaswen Ansa BOCNpUATUSA
CpeaHnX OCeBbIX Harpysok, aaxe npu BbICOKNX
YacToTax BpalleHusa.

KoHcTpyKuuM noAMNHUKOBLIX
y3noB

Puc. 7.1f)

MMapa KOHNMYECKUX PONMUKOBBDbIX
noAWWNHUKOB, YCTAHOBJIEHHbIX MO CXemMe
«JIULOM K nuuy».

YcTaHOBKA KOHMYECKUX PONMMKOBIX
NoALWMMHUKOB TaknMM crnocobom cokpaliaet
paccTosiHMe Mexay onopamMu, KoTopoe
CTAaHOBUTCHA MEHblUe UX HOMUHaNbHOTO
paccTosiHUA MeXAy LeHTpamu. YCTaHOoBKa
NOALWMMNHMKOB MO cxeme "muuom K nuuy"
obecneunBaeT MeHbLUY XECTKOCTb y3na,
HO Takas rmokass KOMNOHOBKa He CTONb
YyBCTBUTEMbHA K HECOOCHOCTU KaK yCTaHOBKa
no cxeme "CrnmMHOWM K cnuHe".

Kor,qa noAWNMNHUKN yCTaHaBnmMBarTCda No
CXeMe «JIULOM K Nuuy», TO OHU TpebywT
0c060 TLUaTENBLHOW PErynMpoOBK.

TunnM4yHoW obnacTblo NPUMEHEHUS TaKoMn
KOMMOHOBKMN MOALWUNHUKOB ABNAKTCSH
penyKTopbl.

Puc. 7.1g)

MogwuUNHUKOBBLIA y3en nepekpecTHOM
durKkcauum ¢ AByMS LUIIMHAPUYECKUMU
ponukoBbIMM noawMnHMkamu Tuna NJ.

B aTto komMnoHOBKe y3na oceBas
pukcaumusa Bana nogaepxueaetcs obommu
nogWwWuNHUKaAMM B NPOTUBOMOMOXHbIX
HanpaBNeHUAX, MOCKONbKY 3TOT TuUN
NOALWMNNHMKOB cnocobeH KoMneHcuMpoBaTb
nM3MeHeHne OAnNnHbI Bana B npepgenax
WMPUHBI noawnnHuka. Takum obpasom,
MOXHO 0o6GecnevynTb HeobXoauMY TOYHOCTb
nocagoYHbIX MeCT NOoALWMWNHUKA Ha Bany 1 B
Kopnyce y3na

Taknme NOOWWUNHUKOBDLIE Yy 31 bl
npeanoYTNUTENbHO NCNONb3YKTCA B
NPUNOXeHnAX C BVI6pI/IpyK)LIJ,VIMM BanamMmumM un B
HEKOTOpPbIX HebonbLLMX penykropax.
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KoHCTpyKLMM NOAWMNHUKOBLIX
y3nos

Puc. 7.1h)
KoMnoHoBKa NOALWMWNHUKOBOTO y3na ¢
ABYMsi ccpepUY4eCKUMU PONMKOBBLIMMU
noALWMUNHUKAMKU NO3BOMAET BOCNPUHUMATL
OYEeHb BbICOKME pagualbHble Harpysku u
AOMONHUTENbHO OrpaHUYeHHble OCEBbIE
Harpysku.

OTa KOMMOHOBKa y3na Takxe nossonser
KOMMNEHCMPOBATb HECOOCHOCTb N OTKIOHEHMS
Bana unm ero narunb.

YcTaHOBKa chepmnyeckoro porMkoBOro
nogwWunnHMKa Takum cnocobom JonxHa
ObITb BbINOMHEHA C 0COBOON TLWATENbHOCTbLIO
Ana obecneyeHnss 0CeBOro nepemMeLleHns
HedMKCUpYHOLLIEro (NrnasaroLwero) noawmnnHmka
B cBOGOJHOM MOCaAo04YHOM MecTe B Kopnyce
yana.

OT0 TaKkXKe BO3MOXHO ANSA MOALIMMHUKOB C
KOHWYECKUM OTBEPCTUEM, YCTaHaBMMBaEMbIX
Ha Ban C MCMOMb30BaHMEM 3aKpenuTenbHON
MU CTONOPHOM BTYNKKW. Takas ycTaHoBKa
No3BOMsiET NCMNOMb30BaTb NOCaA0YHbIE MecTa
Ha Banax ¢ MeHbLUeln TO4YHOCTbI0 06paboTkM.

TunnyHble NpUMeHeHUAa Taknx NoaLnNnHUKOBbIX
y3noB: CeNnbCKOXO3ANCTBEHHaAa TexXHUKa,
ONMWHHbIE MeXaHU4YeCKne nepenadum mn Taxenoe
MaLllNHOCTPOEHUE.

Bbi6op nocagku noAawwmnnHUKa

MogWNNHUKN KavyeHnsa nmeroT L-Ipe3BbI‘-Ial7IHO
TOHKME nonepeyHble cevYeHnda No OTHOLIEHUIO K UX
noTteHumanbHbIM OONYCTUMbIM Harpy3kam.

OTO roBOpUT O TOM, YTO KOfbLa MNoAgLNNHUKA
OOMMKHbI ObITb AOCTATOYHO NMPOYHO 3aKpenyieHbl
NO OKPYXHOCTM OnNA ONTUManbHOTO
MCMOSb30BaHUSA BCEX UX BO3MOXHOCTEN.

MpaBunbHbIM BoIBOP MeToAa mocajku
noAwWwWNNHWKA Ha Ban M B KOPMNYC AOMXEH
rapaHTMpoBaTb €ro HajexHoe paguanbHoe
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MecTononoxeHue gna apdpeKTUBHOro
BbINOMHEHNS BCEX ero MyHKLUNN.

|_|03TOMy npaBuIbHbIN Bbl60p nocago4yHoro Mecrta
ABMNSETCA BaXHbIM (pakTOpoOM B ONTUMAaribHOM
PYHKUNOHMPOBAHUN BCEX NOALIMNHUKOBBIX
cucrtem.

OpgHa nuwb oceBasa puKcauusi NoALWUNMNHUKA
B NOCafO4YHOM MecTe He MOXeT CNYyXWUTb
noaxonsuen samMmeHoOoW ero Haagnexatwemn
nocagku!

B cnyyae cBoGoaHOW nocaaku noglwmnnHUKa
MOXET BO3HUKHYTb OTHOCUTEINbHbIN
MOMEHT MeXAy KonbLamy NoAlunHuUKa U
KOHTaKTUPYIOLWMUMN C HUMU MOBEPXHOCTAMM
Bana unu kopnyca. 3To MOXeT NPpUBECTU K
NpoBOpaYnBaHnio Konew, NoALMNHKUKa, KoTopoe
MOXET NOBPeaUTb KOHTaKTHbIe NOBEPXHOCTU U
BbI3BaTb MPEXAEBPEMEHHbI BbIXOA MOALIMMHUKA
M3 cTpoda. Taxenble Nnocagku ¢ HaTArom,
Takxe MOryT Bbl3BaTb COKpallleHue aAnameTpa
Hapy>XHOro Komblia U paclUMpeHne BHYTPEHHErO
Konbua, YTO NpuBedeT K YMEHbLIEeHUIo
0CTaTOYHOro pagmanbHOro 3asopa, U B UTore
K MosioMKe Korneu M MofHoMy oTkasy B pabGoTe
NOALLMMHKUKA.

Ans pacyeTa 1 NPOEKTUPOBaHUS ONTUMANbHOIO
nocago4Horo mecTa OANA NOAWWUNHMKKA,
Heo6X0AMMO YeTKO onpeaenuTb BCe ero
pa3Mepbl, OMYCKU U reOMeTpUYeckme popmbl.

Ona onpegeneHna KOPPEeKTHOW nocagku
nogLwwunnHUKa Ha Ban n B Kopnyc Heobxogmmo
paccMoTpeTb creaytowme akTopsil:

a) TMN ¥ BENNYMHA NPUNOXEHHOW Harpy3ku;
b) TMn n pa3mep noawMNHKUKa;

C) Heo6xoAMMasi TOYHOCTb BpalleHus Ans
NOMHON KOMNOHOBKMW NOALUMNHUKOB;

d) maTtepuansi Bana v kopnyca y3na;

e) BO3MOXHble BapuaHTbl yCTaHOBKMaCtua|
MW AeMOHTaXa nogwWUMNHUKa, npu
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Heob6XoaUMOCTM!.

Mbi pekoMeHayemMm HaydnTbCA pasnunyatb ABa
OCHOBHbIX TWMa nNocagoK NoALNNHUKOB!

Mocaaku ¢ HaTArom

Mocapgka ¢ HaTArom - 3TO TexHonorn4yeckas
onepauusa NONy4YeHUs HENOABUXHOTO
coefMHEeHMWs B cOoMpsaraeMbiXx 4YacTaXx C
onpegeneHHbIM HaTAroOM, TO ecTb HanbonbLUWIA
AONyCTUMbI pa3Mep OTBEpPCTUS MeHblle
HavMeHbLero 4onycTMMoOro pasmepa ana
(konbUa NoALMnHMKa) nnu paeeH emy. Npu Takown
nocagke nNoOALWMNHUKA €ro HapyXHoe KornbLo
CKUMaETCsl, a BHyTPEHHee KOsbLo paclumpsieTcs.
OT0 06CTOATENBLCTBO OKa3blBaeT CyLLECTBEHHOE
BNIMSAHME Ha OCTaTO4YHbIN paboynn 3asop B
NOALLNMHUKE.

CBoGoAHble Nocaaku

CBoboaHasa nocapgka (Mnu nocagka c
3a30pOM) - 3TO COefMHEHMNE conpsAraeMbix
yacTeln c onpegeneHHbIM 3a30poM, TO eCTb
HaVMEeHbLLMIA A0NYyCTUMBbIA pa3Mep OTBEpPCTUS
6onblie Hanbonblero npegensHoro pasmepa
Bana (konbua NogWWUNHUKA) UNKN paBeH
emy. Takasd nocagka gonyckaet oceBoe
cMeLleHue Korew, NOALUMMHMKA OTHOCUTENBHO
nocafoYHbIX MECT MOALLMIHUKA.

Kpome TOro konbua nogwunHuka,
ycTaHaBnuBaemoro co csobogHom
nocafkon, o6bl4HO nervye ycTaHOBUTb MMM
OEeMOHTUPOBAaTh, YeM Kofblia NoALUMNHUKA,
yCTaHaBMMBAEMOIO C NOCAAKOW C HATAroM

Tun N BenuMYMHa NPUITOXEHHON
Harpys3ku

Tun u BenuuYUHa Harpysku, NPUIOXKEHHOW K
MOALUUMHUKY, ABMATCA Hanbonee 3Ha4YMMbIMM
(hakTOopamu, KoTopble onpeaensioT HeobxoanMyto
nocaaky NoALMMHuKa.

[MaBHbIM KpuTEpMeM MNpu OLEeHKe AeNCTBYIOLLEN
Harpy3ku siBNsaeTcsd ee HanpaBleHue

KoHcTpyKuuM noAMNHUKOBLIX
y3noB

OTHOCUTENbHO OABWMXEHUA KosbLa nogLinnHuKa.

CoO0TBETCTBEHHO, HEOBX0AMMO pasnuyaTb Tpu
OCHOBHbIE XapaKTepPUCTUKN CUM, OEACTBYIOLMX
Ha NoALWMWMNHKK, OTHOCUTENBHO ero Konew;

- HeMoABWXKHasA Harpyska;
- BpaLLatoLLascs Harpyska;
- Harpyska HeonpeaeneHHoro HanpaeneHusl.

HenopBuxHas Harpy3ka

Harpy3ka cuntaeTcss HENOABUXHOW, eCcrnu
KONbLO NOALIUNHUKA HEMNOABWMXKHO M Harpyska
TakkKe HeMnoABWXHA UMW €Cnu KOMbLO U Harpyska
BpallalTCca C OLHON W TOW Xe CKOPOCTbIo, U
TakvuMm obpa3om Harpyska Bcerfa HarnpasreHa B
OHO 1 TO XXe MEeCTO Ha JAOPOXKE KauyeHWsI.

B o6oux cnydyasx o6nactb HarpyskuM HaxoguTcs
Ha OKPY)XHOCTU OOPOXKM KauyeHUsl NoAawumnHuKa,
B TO BpeMms kak Apyrve obnactu ocTalTcs He
Harpy>XeHHbIMM.

Konbua nogwunHuka, noaBeprawwmecs
BO3OENCTBUIO HEMOABWKHON HArpy3ku, He UMetoT
TeHOeHUun K BpalleHuto. MoaTomy Ans konevy,
NOALWMWMNHMKA, HArpyXeHHbIX HEMOABUXHOM
Harpy3komu, Hanbonee noaxoasLllen sBnsieTcs
cBobogHas nocagka.

Bpawaroulasica Harpyska

B cnyyae Bpawatwuwencs Harpysku, B
noaLwunHuke ByaeT HarpyxeHa kaxgasi obnactb
Ha OKPY)XXHOCTW LOPOXKW KayeHus. DTO MoXeT
NPOUCXOAUTb MPU YCNOBWUMK, €CNU KOMbLO
NoALWMNHMKA HEMNOOABUXHO, B TO BpeMs Kak
Harpyska BpaljaeTcsl Uiu, ecnu Harpyska Ha
BpaLLaloLLeMcs KomnbLie NOCTOsIHHASA.

Konbua noawunnHUKa noa AENCTBUEM
Bpallalolenca Harpysku MMelT TeHAEeHUUo
BpallaTbCsa BMECTE C BarioM.
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ﬂﬂﬂ npeaoTBpalleHnd npoBopaydnBaHnA Konew nogwunHrka, Ha Kotopble BO3,CI,€I7ICTByeT Bpallatouladacad
Harpyska, 3Th Konbua OOJKHbl MMEeTb NocaaKy C HaTtAarom.

Harpy3|<a HeonpeperneHHOro HanpaBsneHuA

Harpyska HeonpeAeneHHOro HanpaBneHus obblYHO CBSI3aHa C BHELUHUMW Harpyskamu, TakMMK Kak

yoapHble Harpysku, Bm6pa|.wm n konebaHus, BO3HMKaKLME B BbICOKOCKOPOCTHbIX NMPUNOXEHUAX U
BbI3blBakOWne NAMeHeHUA HanpaBneHna nencreuns Harpys3ku, He nogaarouimecda ToO4HOMY onpeneneHuio.

Bornee TouHOE NpeAcTaBneHne 3ToW Harpy3ku MOXHO HaWTU B MpuMepax, NokasaHHbix B Tabnvue 7.1.

N G S

BHyTpeHHee konbLO

HapyxHoe konbuo

Mpumepsbi Mpumepsbi
Harpysku Tun Harpy3ku [Mocagka  Tun Harpysku Mocapka npumeHeHus
[ Iz Bpaw-csa Tpebyetca  Henoasux. HdonycTumel OnekTpoasurart.
Harpy3ka Ha nocapgka Harpy3ka Ha cBob6oAaHble Mpsimosy6ble
BHYTPeHHeM Ha Barn C HapyXHOM nocagku B UMNMHAPWY.
KonbLie HaTArom KonbLe Kopnyc Koneca
- Ban BpallaeTcs ¢
BHYTPEHHVM KOSbLIOM
- MNOCTOsIHHAsA Harpyska
- HApY>XHOE KOrbLO
HenoaBUXHO
@F
A S H Bpau- Heo6 n
N N enoaBuX. ONnyCTUMBbI aLy-cs eobxoauma CEeHWYHble
%272, NN
BHYTPEHHEM MOCagKu Ha HapyXXHOM Kopnyc ¢ KaHaTtHble
- v - KomnbLie Ban KonbLe HaTArom LUKMBBI
MoawmnnHmkm
- KOPMYC 1 HapY>XHOe KOmnbLO CTynuy Kornec
BpaLaoTcs
- NOCTOSIHHOE HanpaeneHne
AENCTBUSA Harpyskm
- Ban 1 BHyTPEHHEE KonbLo
HeNoABUXHbI
HenopBux. OonycTumbl Bpaw-cs Tpebyetcs Bubpau. cuta
- Ban BpalaeTcs C BHYTp. Harpy3ka Ha cBobGoAHble Harpyska Ha nocagka B Bubpau,.
KonbLOM BHYTPEHHEM MoOCafKu Ha HapyXXHOM Kopnyc ¢ YNIOTHATENM
- HarpysKka Bpaliaercs ¢ KomnbLie Ban KonbLe HaTsArom
BHYTPEHHMM KOJbLIOM
- Harpyska c Heonpepen- Tpebyetca Heonpepen- Tpebyetca KoneHuatble
HeonpeAeneHHbIM as nocagkac g nocaaka c Banbl
HaTsIrom HaTsArom
HanpaBneHuem
Tabnuua 7.1
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Hapsgy ¢ Tunom gencTByloWwen Harpysku, ee
BENMYMHA TakkKe UrpaeT BaxHylo ponb B Bbibope
nocafo4HOro MecTa NoALIMMHUKA.

Yem BbIWwe Harpyska, TeM bonee Tyras nocagka
TpebyeTca ons nogwunHuka. ATo yTBEPXAEHNE
TaKke NPUMEHUMO AN NPUMOXEHUN, Tae MOryT
BO3HMKaTb BUOpaLUS UNK TAXenble yaapHble
Harpysku.

OTHocuTENbHAsA BENUUMHA Harpy3ku onpeaenexHa
B ctaHgapte DIN 5425 vacTb 1 kaK OTHOLlEHME
OEeNCTBYIOLWMX CUN K TPY30NOABEMHOCTM
paguanbHoro nogwunHuka (Tabnuua 7.2).

OTHOCUTeNnbHas
Harpy3ka B %
OT pagnansHon Knaccudmkaums
rpy3onoagbLeMHOCTU noALUNNHUKA:
C.
> <
-- 7% Hu3ko HarpyeHHbIN
7% 15 % | CpenHe Harpy>eHHbIN
15 % Bbicoko HarpyxeHHbIN

Tabnuvua 7.2
Cnepnysa aton knaccudukaumm, ¢ NOMOLLbIO
AMMUPUYECKMX 3HAYEHWUI, YKa3aHHbIX B Tabnmuax
7.7 - 7.10, moryT ObiTb onpeaeneHbl nons
[ONYCKOB A5si NOCaaKy NOALIMIHUKA.

Tun n pa3mMep noaLunnHuKa

Boobue, yem Gonblie noAwunnHKUK, TeM bonee
TYron gorkHa ObITb ero nocagka.

Mocapgka npu ycTaHOBKE PONWMKOBbIX
NOALKUNHUKOB OObLIYHO AoOfXHa ObITb bonee
TYroi, 4em nocajka LUapuKOBbIX MOALUUMHUKOB B
aHanornyHbIX NPUNOXEHUsIX.

Konbua UMNMHOPMUYECKMX
PONMKOBLIXMOALLMUMHUKOB, KOTOopble obnanatwT
CNocoBHOCTbLIO BHYTPEHHEN KOMMeEHcauum

KoHcTpyKuuM noAMNHUKOBLIX
y3noB

nameHeHust anuHbl Bana (tunbl N, NU, NN, n 1.4.),
MOryT ObITb YCTAHOBMEHBI C NOCaKamu C HATSIroM
ans obomx Korell, AaXe eCny OHW UCMOIb3yHoTCA
B KQ4YeCTBe He(PUKCMPYIOLLMX NOALIMMHUKOB.

MaTtepuansl Bana v Kopnyca ysna

Banbl 1 ocu, koTopble TPeOYT MexaHU4YeCcKkon
06paboTkn Nocago4HbIX MEeCT ANs NOALUMMHUKOB,
06bIYHO M3roTaBNUBAKOTCA U3 LENbHOW KPYrion
3aroToBKM M3 ManoyrnepogucTon cTanm.

370 06bACHAET, NOYEMy Creayiollne BbiKNaaku
M pekomeHgauun Ansa BbiGopa nocapgku
NOALUUNHNKA B OCHOBHOM OTHOCSTCS! K LieNbHbIM
CTanbHbIM Banam 1 Kopnycam, U3roTOBMNEHHbLIM U3
cTanu unu YyryHa.

B HekoTopbIX criyyasx MOryT MCMosib30BaTbCA
nomnble Banbl, KOTOpble TpebytloT 6onee Tyron
nocagkun nogwunHukKa, 4eM ConoctaBuMble
LernbHble Banbl.

Ecnu kopnyc nofdLWwMnHUKOBOTO y3ra U3roToBneH
M3 NEerknx MeTannmMyeckux cnnaeoB, Hanpumep,
TakMX Kak anlOMUHWUA UAN MarHunm, TO
HeobxoAMMo paccMoTpeTb bonee Tyryio Nocaaky
noALUNHNKOB.

Kopnyca 13 nerkux metannumyeckux cniaBoB
MMEKT HaMHOro 6onblWunn KoappuruumneHT
TENMOBOr0 PacLUMPEHUsl, YEM HapyXHble KorbLa
MOALUMMHUKOB, U3TOTOBMEHHbIE U3 CTaNM.

OTa pasHuua B KoadduumeHTax TennoBoro
pacwunpeHuna Bbi3biBaeT NOTepun B yCUNTNAX
3aXumMa, B pesyrnbrate Yero nocagka noALwmnHuKa
B Kopnyce ocnabeBaeT 1 CTaHOBUTCS CBOOOAHOMN,
no3BoNida HapyXHOMY Konbuy noglwnnHUKa
npoBopayMBaTbCs B NOCAAOYHOM MeCTe Koprnyca.
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KoHCTpyKLMM NOAWMNHUKOBLIX
y3noB

PerynMpOBKa, YCTaHOBKa U AeMOHTaX

Mpu paccmoTpeHun 1 onpeaeneHnn nNocaaku
noAWWUNHUKA OOMXHbl OblTb YYTEHbl BCE
TpeboBaHMA K yCcTaHOBKe MOALIWMNHUKA, €ro
perynvpoBKe W, ecrn 310 NPUMEHUMO, TO U K ero
OEeMOHTaxYy.

OTun TpeboBaHMa 0COBEHHO BaXHbl B
KOMMNOHOBKax MOALWMWNHUKOB, rae nocne
yCTaHOBKWM MOAWUNHUKOB HEOBXOAUMO
BbINOMHUTL UX PETYIIMPOBKY.

MocagpkMm NMOAWMNHUKOB B
pasgensieMbin Kopnyc

[nsa pasgensiemoro kopnyca noALWUNHUKOBOIO
y3na, nons AONycKOB MOCafgoO4YHOro mecTa
nogLlwmnnHMKa He OOMKHbl OblTb Bonee Tyrumu,
yem “H” nnn “J”.

This is due to the risk of roundness deforma-
tions of the bearing outer rings due to possible
geometrical failures of the split housing.

Mocaaku NoAWMNHUKOB Ha Ban ¢
NOMOLLLIO 3aKpenuTenbHbIX U CTSXKHbIX
BTYIOK

O6bI4HO HeobxoaMMas TOMHOCTb BpalleHus
NOALIMUMHNKOB, KOTOPble yCTaHaBNMBAOTCS Ha
Basn C NOMOLLbIO 3aKPENUTENbHbIX UMW CTSXKHbIX
BTYNOK, HE CITULLKOM BbICOKa.

MoAWWNHUKN ManblX U CpefHUX pa3MepoB
YacTo ycTaHaBnMBalOTCS C UCMNOMb30BaHUEM
3aKpenuTenbHbIX UAN CTSXHbBIX BTYNOK
HemnocpeacTBEHHO Ha Barnbl U3 XONOAHOTSHYTOrO
COPTOBOrO Mpokara.

Mpu yctaHoBKE NOAWMNHUKOB C MOMOLLbLIO
3aKpenuTenbHOM UNU CTAXHOMW BTYNKW Ha
LeNnbHbIA MexaHu4Yeckn obpaboTaHHbLIA Ban
OOJMKHBI MCMONb30BaTbCA CrieayoLwme OonycKu
pasMepHON TOYHOCTU M TOYHOCTU POpPMBbI
Nocafo4HbIX MECT MOALMMHUKOB, yKa3aHHble B
Tabnuue 7.3:

lNMone gonyckoB Hdonycku
cdopmbli
IT5
h7,h8 T
IT6
h9 T
Tabnuua 7.3

Heobxoamnmasa pa6o4yasds TOYHOCTb
nocago4yHoOro Mmecrta nogwunHuKa

OTHOCUTENbHO TOHKOCTEHHblEe Konbla
nogLmMnHMKa Npu nocagke Bceraa npuHUMaroT
dopMy Bana 1 nocagoyHoOro Mecta B Kopryce.

Mo3ToMy TOYHOCTb POPMbI MOCAAOYHOTO
MecTa NOoALUMMNHUKA AOMXKHa COOTBETCTBOBATb
Heobxoaumoln pabovyenn TOYHOCTU camoro
NOALUMIMHUKA.

Oonyckn paboyen TOYHOCTU BpaweHUna
M TOYHOCTU (POPMbl NOCAAOYHbIX MECT
NOAWMNNHUKOB AOMXKHbl GblTb MEHblUE, YeMm
JOMyCKW guameTpa B COOTBETCTBYIOLLUX MOMAX
[OMyCKOB.

BennyuHbl Hanbonee obwux gonyckos 1SO
yka3aHbl B Tabnuue 7.4

[Ona nogWwnnHUKOB C HOPMarnbHbIM AOMNYCKOM
(PN) nocapoyHble MecTa Ha Bany OOJIXHbI
COOTBETCTBOBATbL Moo Jonyckos keanuteTta IT 5.

Mocapo4Hble MecTa B Kopnyce Ans MeHee
BaXXHbIX MPUMNOXEHUA JOMKHBI GbITb MEXaHUYECKN
06paboTaHbl B COOTBETCTBMU C NONEM [OMYCKOB
ISO kBanuteta IT6.

122
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KoHCTpyKUMU NOALWMMHUKOBbIX
BEARINGS y3nos

Knacchl gonyckoB ISO (IT-kBanuTeThbl)

Pa3mepbl yka3aHbl B MM, ONYCKU YKa3aHbl B MUKpPOHax (Um)
cBbiwe| 1 3 6 |10 | 18 | 30 | 50 | 80 | 120|180 250 ( 315|400 | 500|630 | 800 | 1000 | 1250
0o 3 6 |10 | 18 | 30 | 50 [ 80 [ 120|180 |250| 315 (400|500 |630|800| 1000 | 1250 [ 1600
ITO |[05|06(06]|08]| 1 1 (1215 2 3 4 5 6 -- -- -- -- --
IT1 [08( 1 1 (121515 2 |25|35([45| 6 7 8 - = - = -
T2 |1,2[15(15]| 2 |25]|25]| 3 4 5 7 8 9 |10 | - - -- -- --
IT3 2 125(25]| 3 4 4 5 6 8 |10 |12 |13 |16 | - | -- - - -
IT4 3 4 4 5 6 7 8 [10 12|14 |16 |18 |20 | - | - -- -- --
IT5 4 5 6 8 9 [11 |13 |15 |18 [ 20 [ 23 | 25 | 27 | 29 | 32 36 42 50
IT6 6 8 9 | 1M |13 [16 |19 |22 |25 |29 [ 32 | 36 | 40 | 44 | 50 56 66 78
IT7 10 [12 [15 |18 |21 |25 [ 30 | 35 |40 | 46 | 52 [ 57 | 63 | 70 | 80 90 105 125
IT8 |14 (18 |22 |27 |33 [39 [46 |54 | 63 | 72 | 81 [ 89 [ 97 |110 |125| 140 165 195
IT9 (25|30 |36 |43 |52 |62 |74 | 87 |100|115[130 [140)155|175]200 [ 230 260 310
IT10 | 40 | 48 | 58 [ 70 | 84 |100|120 | 140 |160 | 185|210 | 230 | 250 [ 280 {320 | 360 420 500
IT11 | 60 | 75 [ 90 110|130 | 160 | 190 (220 | 250 | 290 | 320 360 (400 [440 |500 | 560 | 660 780
IT12 |100 | 120|150 (180 (210 | 250 | 300 | 350 {400 | 460 | 520 | 570 [630 [ 700 (800 | 900 [ 1050 | 1250

Tabnuua 7.4

D,OHYCKM d)Oprl nocago4HbIX MeCT BaJjia U Kopnyca

Al It B] A] olif) B]

1’1O+o|eronce of cylindricity

to| #|tolerance of rectangularity

loe:
Tolerance of cylindricity - Jonyckv LMnMHOpPUYHOCTH
Tolerance of rectangularity - [lonycku nepneHankynsipHoCTu
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KOHCprKLIMVI noAaWNNHUKOBbBLIX

y3nos BEARINGS
HeOGXOﬂMMaH UUMITMHAPUYHOCTb
Knacc PacnonoxeHue [donyck
PekomeHayemoe npu
Aonycka nocago4yHoro Mecrta none [oNycKoB . nepneHaukyn-
noAWWNHUKa | moawwmnHuka y Bpaljatouleiics | HENOABWXHON ™
Harpyske Harpyske t,
t, t,
Ban IT 6 (IT5) Iz (%j s [%) IT 4 (IT3)
Hopmaneem, ™ nve T4 (1T3 IT4 (1T5
P6X @D < 150 mm IT6 (IT7) 5 [Tj 5 [Tj IT 4 (IT5)
Kopnyc IT5 (|T4 ] 176 (IT_5)
2D > 150 mm IT 7 (IT6) 5 (1, 1815 IT 5 (IT4)
Ban IS 3 [%] e [%] T3 (1T2)
P6
Kopryc IT6 1Te (3 175 (172 ) IT4 (IT3)
Ban IT5 Iz s T2
P5
Kopnyc IT6 13 e T3
Tabnuua 7.5

To4yHoOoCTb (hPOoOpMblI NOCaJgoOUYHbIX
MecCT NOOWMWNHNUKOB onpeaensaeTcs
ULUNUHAPUYHOCTbLI NMOCAL0YHOr0 MecTa
(okpyrnoctbio OTBeEpPCTUS MOALWMUNHKKA
unun gvameTpa BaNna, COOTBETCTBEHHO,
napannennaMom 1 NpPsiMOYrofibHOCTbIO hOpMbI) U
nepneHAnKynsipHOCTbIO OMOPHbIX MOBEPXHOCTEW,
TaKMX Kak 3anfeynky Bana v T.4.

[ns yBenuueHus oxugaemon paboyert TOHHOCTH
BpalleHNst KOMMNOHOBKN MOALWMWMHUKOB U Ans
NOALUMMHUKOB 60riee BbICOKUX KITAacCOB TOYHOCTH,
OONYCKU LUUNUHAPUYHOCTU U NPSAMOYTONIbHOCTHU
NnocagoYHbIX MECT NMOALUMMHUKOB OOMKHbI ObiTb
COOTBETCTBEHHO YMEHbLUEHbI.

B Ta6nuue 7.5 ykasaHbl HEKOTOPbIE AMMUPUYECKME
3HayeHna Onga npocToro Beibopa AOMYCKOB
To4YHocTU chopmei (t1) n npsimoyronbHocTH (t2) B
3aBMCMMOCTU OT Kracca [OMnyCKoB MCMONb3yeMoro
NoALLUMHKKA.

BennynHbl AonyckoB, yKa3aHHble ONnd OUEHKU
uumnuHapuyHocTtu (t1) nocagoyHoro mecTa,
6asupyloTCca Ha NONOBUHE HOMMUHAMNBHOTO
Avamerpa.

Mockonbky M3MepeHUa guameTpa Bana
UNN OoTBEpCTUS B KOpnyce npousBoasiTcs
NocpeAcTBOM U3MepPEeHUN B ABYX TOuKax, TO
BeNIMYMHbI JONYCKOB AOMKHbI OblTh YABOEHbI, TO
ectb 2 * t,.

Kak nokasbiBaeT NpakTUYECKUI OMbIT, BENUYUHBI
OONYCKOB UUNUHAPUYHOCTU (t1) He OOMXHbI
MpeBbILLAaTh MOMOBUHY PasMepHOro AoMycKa.
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N KE KOHCprKuMM noALWNNHUKOBbIX

BEARINGS y3nos

mepOXOBaTOCTb NOBEPXHOCTU NOCaAOYHbIX MeCT noALIUNNHUKOB

Hapsay ¢ pasmepHOl TOYHOCTBIO U TOYHOCTBHO (DOPMbl MOCAAO0YHBIX MECT MOALLMMHUKOB, LLEPOXOBATOCTh
NOBEPXHOCTW MOCafo4HOro MecTa

MOXeT TaKXe OKa3blBaTb HEKOTOpOe BIUsiHME Ha (PyHKLMOHANbHOCTb M paboTocnocobHOCTb
NOALLMMHMKOBOTO y3na.

Bornee rpybas noBepxHOCTb NOCaAOYHOrO MecTa MOALIMMNHUKA SBNSETCA U MeHee 3(PeKTUBHOM
CMeXHON noBepxHocTblo. OBbLIYHO B nMpouecce paboTbl y3na HavyanbHas WeEPOXOBATOCTb
KOHTaKTMPYOLLUX MOBEPXHOCTEN CrNaXKMBaeTCs.

Takasa crnaxeHHas NOBEPXHOCTb BbI3bIBAET MOTEPIO HATAra B nocagke, 4To MOXeT 3aTpOHYTb obuwue
XapaKTepucTnkn nocago4yHoro Mmecrta nogLlunnHuka.

lMocagoyHble MecTa MOALWMUMNHUKOB, KOTOPble NMeT rpybblie NoBepxHOCTU, 6onee nogBepxeHsl
BO3ENCTBUIO HA HNX KOHTaKTHOW (PPETTUHIOBOI) KOPPO3UK, YEM FMaAKNe NOBEPXHOCTW.

B y3nax, rge Tpe6yeTc;1 BblCOKaaA TOYHOCTb BpallieHud, ocobeHHO BaXHO, YTOObl BCE CMEXHble
NOBEPXHOCTN BOKPYT NoALLINNHNKOB Obinn O6pa60TaHbI C COOTBeTCTByIOLLl,eIZ TOYHOCTbHO.

Ta6nuua 7.6 cooepXxuT HEKOTOPble peKkoMeHAauuu ans BbiGopa LWepoxoBaTOCTN NMOBEPXHOCTU
nocafoYHbIX MECT MOALIMIMHUKOB B KOPMycaxX U Ha Banax MallnH o6LLero HasHauyeHus:.

HomunHanbHbIN AnameTp To4yHOCTb [O0nyCKoB NocafoYHbIX MeCT NOALUMMHMKOB Ha Bally U B
nocago4yHoro Mecrta Kopnyce B COOTBETCTBUU C IT-kBanuTeToMm.
noALUUNHUKA, B MM IT7 IT6 ITs
> < R, R, R, R, R, R,
- 80 10 1,6 (N7) 6,3 0,8 (N6) 4 0,4 (N5)
80 500 16 1,6 (N7) 10 1,6 (N7) 6,3 0,8 (N6)
500 1250 25 3,2 (N8) 16 1,6 (N7) 10 1,6 (N7)
Tabnuua 7.6
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KOHCprKLIMVI noAaWNNHUKOBbBLIX N KE

y3nos BEARINGS

Mocagku nodwMNHMKA Ha Ban 1 B Kopnyc

L T |

Y
A

housing
seat

F7
G7
G6

cesgnone h@ugimg

L7

shaft
seqat

A
!

lne:
housing seat - nocagka kopnyca

housing - kopnyc
shaft seat - nocagka Bana

shaft - Ban
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[NosicHeHus:

ADmp - [Jonyck HapyXHoro gunametpa
noALuunnHmKa

Admp - [Jonyck oTBepCTMS NOALWMNHMKA

L - CBoGogHas nocagka

T - lNepexogHasa nocagka

| - TNocagka c HaTarom

Ha cxeme Puc. 7.2 noka3aHbl BENUYUHBDI
Hanbonee 4YyacTo Ucnonb3yeMbiXx Nonew
[OMycKOB Mo MexayHapogHomy ctaHaapTy ISO
ONS MeTpUYECKMX paguanbHbiX NOAWNNHUKOB
HOpManbHOro knacca gonyckoB PN,
YCTaHOBMEHHbIX ANsi MaLUMH 06LLero Ha3Ha4YeHus.

MeTpuyeckme NOALWMUMNHUKM, C HEKOTOPbLIMM
UCKMOYEeHUAMM, BOOOLLE NMET MUHYCOBbIE
JOMYCKN BHYTPEHHErO OTBEPCTUS, HapPYXXHOTO
AnameTpa 1 LWNPUHBI.

Moxanywncra, 3ameTbTe:

Jonycku AHOMMOBbIX NOAWMUNHUKOB
yCTaHOBMEHbI NO HECKONMbKO MHbIM
npaBusiaMm Nno CpaBHEHUIO C METPUYECKUMU
noAwnnHUKaMmu.

MNoaTtomy, Nnpu onpepeneHnu Nocapgok Ha
Banbl U B KOPMYCbl 3TUX MOAWMUMNHUKOB
Heo6X0AMMO OTAENBLHO PacCCMOTPETb 3TH
npasuna.

CyLuecTByOT TpU pasnuyHble KaTeropuv nocagok
NOALLUMMHMKOB, N MPaBWUMbHbINA BIOOP NOCaf0YHbIX
MecCT nNoAWNNHUKOB 3aBUCUT OT OTAENbHOIO
PaCCMOTPEHUSA KXKOO0N U3 HUX.

CBoboaHasa nocagka:
OTa nocajka c 3a30pOM [onyckaeT oceBoe
CMellleHe COOTBETCTBYHOLLEro NOALMMNHUKA
B nNobom HanpaBneHun (none gonycka
OTBEPCTMS PaCronoXeHO No4 nonem gonycka
Bana).

MNMepexoaHasa nocapka:
OTo nocapka, NpyM KOTOPOW BO3MOXHO

KoHcTpyKuuM noAMNHUKOBLIX
y3noB

nonyvyeHue, Kak 3asopa, Tak U HaTdAra B
coegnHeHun (nons AOMNYCKOB OTBEPCTUSA
M Bana nepekpbiBaTCA YaCTUYHO UnNu
MOMHOCTbIO).

MNocaaka c HaTArom:
OTo Tyras nocapgka, Npu KOTOpoOMn
obecneuymBaeTca HaTAar B coeguMHeHnn (none
[Aonycka OoTBEpCTUsI PacronoXeHo nog norem
Jonycka sana).

Mcnonb3oBaHWe TsKeNbIX NOCAA0K C HATArOM
CyWeCcTBEHHO BNMUSAET Ha OCTaTOYHbIN
pagvanbHbll 3a30p B ycTaHaBNMMBaemMoMm
NOALUMMHUKE, pacLUMPsis €ro BHYTPEHHeE KOrbLO
N CKMMas HapyXXHOe KOMbLO.

MosToMy, AN HEKOTOPbIX MPUMEHEHUN
NOAWMNMNHUKOB 3TO siBNeHue Heobxoommo
paccmoTpeTb nNpu Bbibope noglwmMnHuka Ha
cTaguu npoekTupoBaHusl. BnonHe BO3MOXHO
BO3HMKHET HEOOX04MMOCTb KOMMNEHCMpPOBaTh
Takoe cokpallieHue 3a3opa B NOALINUMHUKE C
MOMOLLLbIO MCMONb30BaHMst GonbLIero gManasoHa
HavyanbHOro 3as3opa nogwwunHuka (To ecTb,
3a3opbl C3, C4, C5 nnu cneumnanbHbINA 3a30p).

‘-Ipesmeprlﬁ HaTAr, Npu nocagke nogwwunHUKa
Ha Ban, B OONbLWMKHCTBE cny4yaeB MOXeT
npuUBECTU K NOJSTIOMKe BHYTPEHHUX Korneu,.

Mpu nosBNeHUN KakNx-Nnn6o COMHEHUn,
noxanywcra, obpaliaiTecb B TEXHUYECKUIA OTAEN
NKE.

MpocTble peleHns ans Nocagok NOALMMHUKOB Ha
Ban 1 B KOpMyc y3na nepeuncrnexsl B Tabnuuax:
7.7,7.8, 79 n 7.10. B aTux pekomeHagaumax
paccmaTpuBalTCa TUN NOALWUMNHUKA, €ro
pa3Mep M OTHOCMUTENbHAas rpy3onogbeMHOCTb
nogwwunHuka (cm. Tarke Tabnuuy 7.2).
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KoHCTpyKLMM NOAWMNHUKOBLIX
y3noB

NKE

B EARINGS

Mocapkn YNOPHbLIX NOALUINNMHUKOB

BoobLue, ynopHble NoALMMHUKA HEe CMOCOGHLI BOCMPUHUMATL paguanbHble Harpy3ku. MicknioueHmem 1s
3TOro nNpaBuna SBNAOTCS YNOpHbIE LUMNHAPUYECKME PONUKOBLIE MOALUMIHUKA, UFOfbYaThie POSIMKOBbIE
MOALLNMHUKM U COOPOYHbIE KOMMMEKTbI U3 UronbYaThiX PONMKOB U cenapaTtopoB. [ns AOCTUXEHNS 3To
CnocoBHOCTM 06bIYMHO HEMOABWMKHOE KOSMbLO AOMKHO ObiTb YCTaHOBNEHO co cBo6oaHOW nocadkon, a
BpaLlaroLleecs KonbLo ¢ 6onee Tyrom nocagkou.

Mpwn BbIGOPE NOCanoK Komew, YNopHbIX MOALIMMHMKOB Heobxoanumo obpatuTb ocoboe BHUMaHUE Ha
NPsIMOYrofibHOCTb (HOPMbl OMOPHBLIX MOBEPXHOCTEN ANSA rapaHTMM paBHOMEPHOro pacnpeaeneHuns
Harpysku B noglwunnHuke. AT Aonyckn dOpMbl OOMKHBI COOTBETCTBOBATL nonto gonyckoe 1SO
kBanuteta IT 5 unu sbiwe.

[ns ynopHbIX NOALUMMHMKOB, CMOCOGHBIX BOCTIPUHUMATL pagmaribHble U OCEBbIE HArpy3ku (Hampumep,
ynopHble chepuyeckne ponukoBble NOALIMMHUKM), BENUYUHBLI AOMNYCKOB AN NOCAaA0YHbIX MECT Ha
Bany u B Kopnyce AOMKHbl 6bITb BbiIGpaHbl TakuM xe obpas3om, kak U ANs NOCafoK paamnanbHbIX
NOALUMMHUKOB.
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KoHcTpyKuuM noAMNHUKOBLIX
y3noB

NKE

BEARINGS

PeKOMeHAyEMbIe nocagku Ha Ban AnA paguvualyibHblIX nogWWMNHUKOB C
unnmHapuyeckmm oTBepcTtuem

Harpy3ka DL OTHocuTenbHble Harpy3sku,l [lonsa
orBepctua d
BHYTpeHHero Tun nogwunHuka Bbl3blBallne OCeEBO e/AoNnyckoB
KonbLua > < cMmelleHue ISO
Hedukcupyrowmn nogWwWNNHUK,
Llapuk. noawMnHUKN Bce ® PY1oW A g6
cMelLaeMoe BHYTPEHHee KOMbLIO
HenoaBuxHaa Ponuk. noawMnHUKm AnameTtpbl
Perynup. KOHUY. ponuK. NOALWMMHUKK
Harpyska MronbyaT. ponuk. Banos i
Perynupyemble koHuyeckune ponvkosble| h6, j6
NOALMNMHUKN
NOALLUMMHNKN
-- 40 HopmanbHas Harpy3ka j6 (j5)
Cnerka Harpy>eHHbIN j6 (j5
0 | 100 Py i6 (i5)
HopmanbHas 1 Bbicokasi Harpy3sku k6 (k5)
1]
apukosesle Cnerka Harpy>eHHbIN k6 (k5)
NOALMNMHUKN 100 200
HopmanbHasi u Bbicokasi Harpy3ku m6 (m5)
Bpawawuw. 200 HopmanbHas Harpy3ka m6 (m5)
Harpyska nnu BbIcOK. Harpy3ku, yaapHas Harpy3ka| n6 (n5)
Harpyska c
Heonpeaga- B 60 Cnerka Harpy>eHHbIN j6 (j5)
HanpaBneHuem HopmanbHas u Bbicokas Harpy3sku k6 (k5)
pPonMKOBbIX Cnerka HarpyxeHHbIN k6 (k5)
NoALINNHUKOB PonwuwekoBHble
nogawuwnHuku, 60 200 | HopmanbHas Harpy3ka m6 (m5)
BKIlOYaa uronbyatble BbiCOKMe Harpyskm né (n5)
PONMEKORBEBLI e
HopmanbHas Harpy3ka m6 (n6)
NOALINMHUKN 200 500
Bbicok. Harpy3ku, yaapHas Harpy3ska p6
HopmanbHas Harpy3ka n6 (p6)
500 -
Bbicokue Harpy3sku p6
Tabnuua 7.7
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KOHCprKLI,l/II/I noAaWNNHUKOBbBLIX KOHCprKuMM noALWNNHUKOBbIX

NKE NKE

y3nos BEARINGS BEARINGS y3nos
PeKomeH.qyeMble nocagku Tyrmx Kosfned ynopHbIiX nogLnnHUKoB PEKOMeHAyeMbIe nocagku B Kopnyc ansd paguarnbHbIX nogWUWNHUKOB
OnameTtp
Tun Tun Harpy3ka oteepctus d Mona Harpyska OTHOCUTENbHbIEe Harpy3ku, Mons
Tyroro [OMNYCKOB Hapy>»XHOro Bbi3blBaloOlme MpumeyaHus OOMNyCKOB
L roAumnnRmia Konbua S < 1ISO Konbua oceBoOe CMelleHue ISO
YNOpPHBLIN WapUKOBLIN NOAWMNHUK, Bceanamerps " HopmankHas To4HOCTE BpalyeHus H8
OfHOHanpaeneHHbIN Banos ! Hedukcupylowmnit NOAWUNHNK| Ecnu TpebyeTcsi BbICOKasl TOUHOCTb
C NErkoCbeMHbIM HapyXHbIM| gpauienus H7
. . KOMbLIOM
YNopHbIA WapukKkoBbIM NMoAawWUNHUK,| Bceamamerpsl K6 Ecnu TpebyeTcsa o4yeHb BbicoKkas H6
ABYyHanpaBneHHbIN Banos TOYHOCTb BpaLLleHNs
HenonsinkHan CbeMHoe HapyXHoe KOnbLo HopmanbHas ToYHOCTb BpalweHus H7,J7
YnopHble LMnMHAPUYEcKne PONUKOBbIE NOALLIMMHUKN Harpy3ka CnapeHHbIX KOHUYECKNX
YnopHble uronbyaTtblie POIMKOBbIE MOAWMNMHUKA Bce anameTtpel h6(j6) POIMKOBBIX NMOALLMMHMKOB U Ecnun TpebyeTca BbiCOKasi TOMHOCTb H6. J6
1 c60pOUHbLIE KOMNMEKThI C TYTMMU KOMbLamu BasioB paananbHO-yMNopHbIX WapUKOBbIX | gpajeHns ’
NOALIMMHUKOB
Yucras ocesasn B criy4ae 4OMOSHMTENBHOM BBICOKOM TEMMNepaTypbl, UCXOAALLEN G7
Harpyska YNOPH. LMNMHAPUY. POMUK. MOALLIMMHUKA U COOPOYHbIEe oT Bana
KOMIMMEKTbI
UronbyaTble ponMKoBbIe NOAWMMHUKN U c6opoyHbie| Bce anamerpei h10 HopmankHas To4HOCTb BpaleHms K7
KOMMIEKTbl C KONbLaMyU ¢ JOPOXKaMM KauyeHus Tuna Banos Cnerka Harpy»eHHbli Ecnu TpebyeTcst BbICOKas TOYHOCTb
LS BpaLleHust Ké
M YNOpPHbIMM KonbLlamu Tuna AS
HopmanbHas To4HOCTb BpalleHus M7
YnopHble LUNIMHAPUYECKNE PONIMKOBbIE MOALWMUMHUKN Bpawatowy. HopManbHO HarpyXeHHbIN,
1 CGOPOUHBIE KOMNNEKTI Harpy3Ka unm HeBONbLIME yAapHbIE Harpy3ku Ecnu TpebyeTcs BbicOKasi TOMHOCTb M6
Bce anametpbl BpaLleHus!
YnopHble uronb4yaTbie POSIMKOBbIE NOALWUMAHUKN HanoB h8 Harpy3ska ¢
M c60pOYHbIe KOMMNNEKTbI HeomnpeneneHHbIM HopmanbHas To4YHOCTb BpalleHus N7
HanpaBreHuem Bonblue Harpysku, yaapHble
Harpysku Ecnu TpebyeTtcsi Bbicokasi TO4HOCTb N6
HenoasuxHas| Bce anamerpel 6 BpaLleHns
Kom6uHupoB. YnopHbie cepnieckme Harpyska Banos TsKenble Harpysku, Gonblune HopmanbHas TO4HOCTb BpaLLeHus P7
Harpyska POrIMKOBbIE MOAMMHUKA Bpawatowascs -- 200 j6(k6) yAapHbl€ Harpysku ninul Ecny tpebyetcs BbICOKas TOMHOCTb P6
TOHKOCTEHHBIV Kopnyc BpalLeHus
Harpyska 200 - k6(m6)
Tabnwnua 7.9
Tabnuua 7.8
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KOHCTPYKLIMVI noAaWNNHUKOBbBLIX N KE

y3nos BEARINGS

PeKomeH.qyeMble nocagku B Kopnyc Al YNOPHbIX noglWNHUKOB

Twun Harpysku Tun noAawMnHuKa MpumeyaHnsa flons .:J.:gycxos
[nsi HopManbHOW TOYHOCTU ES
BpaLleHus
YnopHbl#t WwapukoBb il Ecnu TpeGyeTcs Gonee
NOALLMMHKUK BbiICOKAasA TOYHOCTbH H6
BpaLleHus

YNOPHBIV LUMNHAPUYECKUIN POMMKOBBIV MOALUMIMHUK
YNOopHbIN COOPOYHBIN KOMMMEKT C UronbyYaTbiMU pPONMKaMu u H7 (K7)
cenapaTopomM co CBOGOAHBLIM KOMbLIOM

Tonbko ynuctas
oceBasl Harpyska

YNOpHbI COOPOYHbIA KOMMMEKT C LUIMHAPUYECKMMMN PONTUKaMm u
cenapaTtopom

YNopHbIN c6OPOYHBLIA KOMMMEKT C UronbYaTbiMU ponmMKkaMu u H11
cenapaTopoM C KOMbLOM C AOpoXXkaMu kavyeHus Tuna LS vnun
KonbLUom Tuna AS

YnopHbI CEOPOYHbBIN KOMMMEKT C LUMMHAPUYECKUMMU POSIMKAMU U

cenapaTtopom H10
YNOpHbIN COOPOYHBIA KOMMMEKT C UrofbYaTbiMU pPONMKaMu u
cenapaTtopom
YnopHble chepuyeckue [ns HopManbHbIX Harpy3okK E8
pOnvKoBbI€ NOALWNMHNKI [Ins BLICOKMX Harpy3ok G7
KombuHnpoBaHHas
. YnopHble chepuyeckune
Harpyska ¢ HEMOABWKHOM
. PONMKOBLIE NMOALUMMHUKN H7
Harpy3kon Ha cBob6ogHOM
KonbLe
KomMbuHunpoBaHHas
Har 3 K a c
Py . YnopHble chepunyeckue
Bpawatwuwemncsa K7
. PONMKOBBIE NMOALUMNMHUKN
Harpy3kon Ha cBob6ogHOM
KornbLe
Tabnuua 7.10
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Tabnuubl nocagok

KoHcTpyKuuM noAMNHUKOBLIX
y3noB

Inner ring
+
0 ‘ Shaf
A fit
dmp
|
* Shaft
Puc. 7.3
HauBornee 4acTo ucnonb3yeMble B MallMHax 21
o6Lwero HasHa4YeHnsa nocaakn NOALWUNHUKOB " 12
Ha Banbl U B OTBEPCTUSA KOPMyca CBe[eHbl B i
Tabnuubl, pa3MelleHHble Ha cnegylOWUX -7 7

CTpaHuuax.

Onsa onpepeneHus TeopeTMYeckux nonem
[OMYCKOB M pe3ynbTaToB, YKasbiBaloWMX Ha
cBobOAHY NMocagKy WM nocagky C HaTsarom
npuv ycTaHoBKe MOALWWNHWKA, B KaXxaoWn
cooTBeTCTBYyHOLWeEN Tabnuuye npuBeneHbl
HOMMWHanNbHbIE AMaMeTpbl NOCaAO0YHbIX
MeCT BanoB UK OTBEPCTUIA KOPMYCOB U UX
OnanasoH pa3MepHbIX AOMYCKOB MO AnameTpy
(Admp ans BanoB u ADmp gnsa kopnycos)
ONS UCNONb30BaHUA MPU COMPSAXEHUU C
NOALUMMHUKaMW paBHbIX Pa3MepoB U C KIaccoMm
ponyckoB PN (HopMarnbHble JonyCcKm).

3710 NokasaHo B criegytoLemM npMMepe:
HomuHanbHbI AnameTp Bana: & 75 MM

Mone ponyckos j5 ISO: +0.006 Mm
- 0.007mm
HomuHanbHbIN aonameTp OoTBepCTuaA nogLllnnHuKa:
& 75 Mm

Donyck (PN) omameTpa oTBEPCTUSA NOALUMMHUKA:
Ad,, +0.000 mm
-0.015 mm
Mocaaka Ha Ban guameTtpom 75 j5:

[ns cooTBeTCcTBUA TpebOBaHUSAM NPUIOXKEHUS,
paccMaTpuBaloTCa Crieaylolumne BenmynHbl (CM.
Pwuc. 7.3):

a)lTocapka 6yoeT nmeTb MakCUMarnbHbIN
HaTaAr B cny4dyae, ecnu Hambonbwum
JOonycTUMbIN AnameTp Bana byaeT conpsikeH
C HaMMEHbLWMUM AONYCTUMbBIM ANamMeTpoMm
OTBEPCTUS NOALLNMHUKA.

Ha npumepe BBepxy:
| +6 + (-15)| =21 pm(BepxHss BennunHa)

6)Mocagka 6yaeT MMeTb HaMMEHbLUWUIA HATAr
B Cllyyae, ecnu HauMeHbLUA A0NYCTUMBIN
OuameTp Bana GyaeT conpsikeH ¢ HambonbLMM
JOMYyCTUMbBIM AMaMeETPOM OTBEpPCTUSA
noaLwmnHuKa
Ha npumepe BBepxy:
| -7+ 0| =7 pm (HuxHss BENMUMHA)

B) BeposTHbIN HaTar npeanonaraet akTnyeckue
pa3mMepbl, nexaiyue B npegenax 1/3 BennunHel
aonycka kpome gonycka npu 60KkoBoMm
CMeELLEHNN.

Ha npumepe BBepxy:
12 ym (cpegHasa BenuunHa)

BbideneHHble XUpPHbIM wpughmomM ompuyamersibHble 8e/IU4UHbI 8 Kax0ol npaesoll Yacmu rnossi
donyckoe mabnuyb! ykasbiearom Ha nocadky ¢ Hamsizom!
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KOHCTPYKLWIVI noAaWNNHUKOBbBLIX N KE N KE KOHCprKuMM noALWNNHUKOBbIX

y3nos BEARINGS BEARINGS y3nos
Mocapku Bana Mocapku Bana
HomuHanbHbI gnameTp Bana, B MM
Jonycku B MKM [um] HomuHanbHbI gnameTp Bana, B MM
Homman, CEbILe 3 6 10 18 30 50 80 120 Honycku B MkM [um]
Aanametp
Bana Ao 6 1 0 1 8 30 50 80 120 1 80 CBbliwwe 180 250 31 5 400 500 630 800 1 000
Ao 250 315 400 500 630 800 1000 1250
OtknoHenne 0 0 0 0 0 0 0 0 OTknoHeHme 0 0 0 0 0 0 0 0
Admp -8 -8 -8 -10 -12 -15 -20 -25 Admp -30 -34 -40 -45 -50 -75 -100 -125
g5 -4 -3 2 -3 -3 5 -8 -1 5 -15 -18 22 25 28 51 74 97
-4 0 -5 2 -6 3 -7 3 -9 5[ -10 4] 12 4 -14 3 g -15 2 17 1| -18 of -20 1| -22 1| -24| -5 -26| -29| -28[ -41
-9 9] -1 1| -14] 14| -16[ 16[ -20] 20| -23] 23] -27] 27| -32| 32 35| 35| -40| 40| -43| 43| -47| 47| 51| 51| -56| 56| -62| 62| -70| 70
-4 -3 2 -3 -3 5 -8 -1 -15 -18 22 25 28 -51 74 97
g6 -4 1 5 3 6 4 7 5 9 6| -10 6| -12 6| -14 6 g6 -15 5 17 4| -18 3| -20 3| 22 4| 24 9 -26] -24| -28] -33
-12| 12| -14] 14 7| 17| -20[ 20| -25| 25| -29] 29[ -34] 34| -39 39 44| 44| 49| 49| 54| 54| -60| 60| -66| 66| -74| 74| -82| 82| -94| 94
-8 -8 -8 -10 -12 -15 -20 -25 -30 -35 -40 -45 -50 -75 -100 -125
h5 0 -4 0 -3 0 -3 0 -4 0 -4 0 6 0 -8 o -M h5 ol -13 ol -16 o| -18 of -21 0| -23 ol -39 ol -55 0| -69
-5 5 -6 6 -8 8 -9 9] -M 1"f 13 13| -15 15| -18] 18 20 20| -23] 23| -25| 25 -27| 271 -29| 29| -32| 32 -36] 36 -42| 42
-8 -8 -8 -10 -12 -15 -20 -25 -30 -35 -40 -45 -50 75 -100 -125
h6 0 -3 0 2 0 2 0 2 0 -3 0 -4 0 6 0 -8 h6 ol -10 o -13 o -15 ol -7 o] -18 o| -33 0| -48 o] -61
-8 8 -9 9] -M 1"f 13 13| -16[ 16| -19] 19| -22| 22 -25| 25 29| 29| -32| 32| -36] 36| -40| 40| -44| 44| -50 50| -56| 56| -66| 66
-11 -12 -13 -15 -18 -21 -26 -32 -37 42 A7 -52
j5 +3 -7 +4 -7 +5 -8 +5 -9 +6| -10 +6| 12 +6| -14 +7| 18 i5 +7| 20 +7| 23 +7| 25 +7|  -28
2 2 2 2 -3 3 -4 4 -5 5 7 7 9 9 -1 1 13| 13| -16| 18| -18] 18] 20 =20
. -14 -15 -16 19 -23 -27 -33 -39 46 -51 -58 -65 72 -100 -128 -158
j6 +6 8| +7 9 +8 10| +9| 11| +11| 14| +12| 16| +13| 19| +14| .22 j6 +16| -26| +16| -29| +18| -33| +20| -37| +22| -40| +25| -58| +28| -76| +33| -94
-2 2 -2 2 -3 3 -4 4 -5 5 -7 7 9 9| -1 " -13| 13| -16| 16| -18] 18] -20| 20| -22| 22| -25| 25| -28] 28 -33| 33
. -1 -1 -12 -15 -18 -22 -28 -34 -40 -47 -53 -59 -65 91 -118 -146
js5 +2,5 6 +3 6 +4 6| +4,5 9 +55| -10| +6,5| -13| +7,5 -16| +9| -20 js5 +10| -23| +11,5| -27| +12,5| -32|+13,5| -35|+145| -38| +16| -55 +18] 73| +21| -90
2,5 3 -3 3 -4 4| -45 5| -55 6] -65 71 75 8 9 9 -10f 10| -11,5] 12| -12,5| 13| -135| 14| 14,5 15| -16] 16| -18] 18 -21| 21
-12 13 -14 -7 -20 -25 -31 -38 -45 -51 -58 -65 -72 -100 -128 -158
is6 +4 7| +45 7| +55 8| +6,5 9 +8 11| +95( -13[ +11| -17|+12,55| -21 is6 +14,5( -25| +16| -29| +18| -33| +20| -37| +22| -40| +25| -58| +28| -76| +33| -94
J -4 4 45 5| -55 6] -65 7 -8 8 -95 10| -1 1f -125] 13 Is 145 15| -16] 16| -18| 18| -20| 20| -22| 22| -25| 25| -28] 28] -33] 33
Mpumep: OunameTp Bana 75 j5 BepxHuii npegen (6okoBoe cmelleHne) +6 um
HwxHuin npepen (6e3 6okoBoro cmeLleHns) -7 pm
MogwmnHuk co ctaHgapTHeiMu gonyckamu (PN), otknonenne Ay, = 0/-15 pm
Onsa Bana gnametpom 75 j5:
-21 Hatsar nnu 3a3op npu 60kOBOM cMeLLeHUmn
BokoBoe cmelleHne +6 -12 BepoaTHbIN HaT4ar unn 3asop
Bes GokoBoro cmelleHusa | -7 7 Hatar unu 3asop 6e3 60ko0BOro cmMeLleHus
BbideneHHble XUPHbIM wWpugmom ompuyamesibHble 8e/IU4UHBI 8 NPasoll 4Yacmu KOJIOHKU BbideneHHbIe XUPHBLIM WpUupmMomM ompuyamesibHbie 8eJIUYUHBI 8 MPagoll Yyacmu KOJIOHKU

YKa3biearom Ha nocadky ¢ Hamsizom!
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KOHCprKLI,l/IVI noAaWNNHUKOBbBLIX

NKE

y3nos BEARINGS
MNocapku Bana
HomMmuHanbHbIN agnameTp Bana, B MM
Jonycku B MKM [um]
HomuHan. Cgbiwe 3 6 10 18 30 50 80 120
AnameTp
Bana Ao 6 10 18 30 50 80 120 180
OTKNOHeHne 0 0 0 0 0 0 0 0
Agm
dme -8 -8 -8 -10 -12 -15 -20 -25
14 15 17 21 25 -30 -38 -46
k5 +6 -9 +7| 10| +9| 12| +11| 5| +13| 7| +15| -21| +18] -26| +21| -32
+1| A +1| A +1 -1 +2 2| +2 2 +2 2| +3 3 +3 3
A7 -18 -20 25 -30 -36 -45 -53
k6 +9| 11| +10| 12| +12| -14| +15| 17| +18| -21| +21| -25| +25| -31| +28| -36
+1| A +1| A +1 -1 +2 2| +2 2 +2 2| +3 3| +3 3
A7 -20 -23 27 -32 -39 -48 -58
m5 +9| 13| +12 15| +15| 18| +17| -21| +20| -24| +24| -30| +28| -36| +33| -44
+4| -4 +6| -6 +7 7| +8 8| +9 9 +11| 11| +13] 13| +15| -15
-20 23 -26 -31 37 -45 -55 -65
m6 +12[ 15| +15| 17| +18| -20[ +21| -23| +25| 27| +30| -34| +35( -42| +40| -48
+4| -4 +6| -6 +7 7| +8 8| +9 9 +11| 1| +13] 13| +15| -15
21 24 -28 -34 -40 -48 -58 -70
n5 +13[ 17| +16| -19| +20( -23| +24| -28| +28| -32| +33| -39 +38| -46| +45| -56
+8| -8 +10[ -10| +12| 12| +15| 15| +17| 17| +20| -20| +23| -23| +27| -27
24 27 -31 -38 -45 -54 -65 77
n6 +16 19| +19| -21| +23| -25| +28| -30| +33| -36| +39| -43| +45( 51| +52[ -60
+8| -8 +10| -10| +12| 12| +15| 15| +17| 17| +20| -20| +23| -23| +27| -27
-28 -32 37 -45 -54 -66 -79 93
p6 +20( -23| +24| -26| +29 -31| +35| -37| +42| -45| +51| -55| +59[ -65| +68| -76
+12[ 12| +15| 15| +18| 18| +22| 22| +26| -26| +32| -32| +37[ -37| +43| -43
-32 -38 -44 -53 -63 77 92 -108
+24| -25| +30| -30| +36| -35| +43| -43| +51| 51| +62| -62| +72[ -73| +83| -87
p7
+12| 12| +15| 15| +18| -18| +22| -22| +26| -26| +32| -32| +37| -37| +43| -43
Mpumep: Onametp Bana 100 m5  BepxHuii npeqen (6okoBoe cmeLleHue) +28 um
HwxHuin npenen (6e3 6okoBoro cmeweHus) +13 ym
MoawwmnHuk co ctaHaapTHeiMK gonyckamu (PN), oTknoHeHne Ay, = 0/-20 ym
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[nsa Bana gnametpom 100 m5:

BokoBoe cmelleHne
Bes 6okoBoro cmeLleHuns

+28
+13

-48
-36
-13

KoHcTpyKuuM noAMNHUKOBLIX
y3noB

HaTar wnn 3a3op npu 60KOBOM CMeLieHuun
BeposiTHbIN HaTAr nnu 3a3op
Hatar unu 3a3op 6e3 6okoBOro cmeLeHus

BbideneHHble upHbIM WpughmomMm ompuyamersibHble 8eJIUYUHbI 8 Mpasoli Yacmu KOJIOHKU
yKa3blearom Ha nocadky ¢ Hamsizom!

MNocaaku Bana

HomuHanbHbI AnameTp Bana, B MM

Honyckn B Mkm [um]

CBbliwwe 180 250 315 400 500 630 800 1000
incl. 250 315 400 500 630 800 1000 1250
OTKNOHeHue 0 0 0 0 0 0 0 0
Admp -30 -34 -40 -45 -50 -75 -100 -125
K5 -54 -62 -69 =77 -79 -107 -136 -167
+24| 37| +27| -43| +29 -47| +32| -53| +29| -53| +32| 71| +36 -91| +42| 111
+4 -4 +4 -4 +4 -4 +5 -5 0 0 0 0 0 0 0 0
-63 =71 -80 -90 -94 -125 -156 -191
k6 +33| -43| +36| -49| +40| -55| +45( -62| +44| -62| +50| -83| +56| -104| +66| -127
+4 -4 +4 -4 +4 -4 +5 -5 0 0 0 0 0 0 0 0
-67 -78 -86 -95 -105 -137 -170 -207
m5 +37( -50| +43| -59| +46| -64| +50( -71| +55| -78| +62| -101| +70| -125| +82| -151
+17| 17| +20| -20| +21 -21| +23| -23| +26|] -26| +30| -30| +34| -34| +40| -40
-76 -87 -97 -108 -120 -155 -190 -231
m6 +46| -56( +52| -65| +57( -72| +63| -80( +70| -88| +80| -113| +90( -138| +106| -167
+17| 17| +20| -20| +21 -21| +23| -23| +26] -26] +30| -30| +34| -34| +40| -40
-81 -92 -102 -112 -123 -157 -192 -233
n5 +51 -64| +57| -73| +62| -80| +67| -88] +73| -96| +82| -121| +92| -147| +108| -177
+31 -31| +34| -34| +37| -37| +40| -40( +44| -44| +50| -50| +56 -56| +66| -66
-90 -101 -113 -125 -138 -175 -212 -257
n6 +60( -70| +66( -79| +73| -88| +80( -97| +88| -106| +100| -133| +112| -160| +132| -193
+31 -31| +34| -34| +37| -37| +40| -40| +44| -44| +50| -50| +56| -56| +66| -66
-109 123 -138 -153 172 -213 -256 -311
p6 +79( -89| +88| -101| +98| -113| +108| -125| +122| -140| +138| -171| +156| -204| +186| -247
+50| -50( +56| -56| +62| -62| +68| -68| +78| -78| +88| -88| +100( -100| +120| -120
-126 -143 -159 -176 -198 -243 -290 -350
7 +96( -101| +108| -114| +119| -127| +131| -139| +148| -158| +168| -199| +190| -227| +225| -273
p +50| -50f +56| -56| +62| -62| +68| -68| +78| -78| +88| -88| +100( -100| +120| -120

BbideneHHble XuUpHbIM WpUghmMoM ompuyamersibHble 8eJIUYUHbLI 8 Mpasoli Yacmu KOJIOHKU
YyKa3blearom Ha nocadky ¢ Hamsizom!
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KOHCprKLI,l/IVI noAaWNNHUKOBbBLIX

y3noB

Mocapku B Kopnyc

HomuHanbHbIN agnameTp Bana, B MM

Honycku B Mkm [um]

NKE

B EARINGS

232”5:?;' Csblwe 6 10 18 30 50 80 120 150
Bana Ao 10 18 30 50 80 120 150 180
OTKNoHeHue 0 0 0 0 0 0 0 0

Apmp -8 -8 -9 -11 -13 -15 -18 -25

F7 13 16 20 25 30 36 43 43

+28| 21| +34| 25| +41| 30| +s50| 37| +60| 44| +71| 53| +83] 62| +83| 64

+13| 36| +16| 42| +20| 50| +25| 61| +30| 73| +36] 86| +43| 101| +43] 108

5 6 7 9 10 12 14 14

G6 +14| 11| +17| 12| +20| 14| +25| 18| +29| 21| +34| 24| +39| 28| +39| 31

+5| 22| +6| 25| +7| 29| +9| 36| +10| 42| +12| 49| +14| 57| +14| 64

5 6 7 9 10 12 14 14

G7 +20 13| +24| 15| +28| 17| +34| 21| +40| 24| +47| 29| +54| 33| +54 36

+5| 28] +6| 32| +7| 37| +9| 45| +10| 53| +12| 62| +14| 72| +14] 79

(i} 0 0 0 (i} 0 (i} 0

H6 +9 6] +11 6] +13 71 +16 9] +19 11| +22 12| +25 14 +25 17

ol 17 ol 19 o 22 o 27 o 32 o 37 ol 43 ol 50

0 0 0 0 0 0 0 0

H7 +15 8| +18 9| +21| 10| +25| 12| +30| 14| +35| 17| +40| 19| +40| 22

of 23 ol 26 ol 30 ol 36 of 43 ol 50 ol 58 ol 65

0 0 0 0 0 0 0 0

H8 +22 10| +27| 12| +33| 14| +39| 17| +46| 20| +54| 23| +63| 27| +63] 29

of 30 ol 35 of 42 ol 50 ol 59 ol 69 of 81 ol 88

-4 -5 -5 -6 -6 6 -7 -7

J6 +5 2 +6 1 +8 2| +10 3| +13 5| +16 6| +18 7| +18 10

4] 13 5| 14 5| 17 6| 21 6| 26 6| 31 71 36 7l 43

-7 -8 -9 -1 12 13 14 14

J7 +8 1| +10 1| +12 1| +14 1| +18 2| +22 4| +26 5 +26 8

71 16 8l 18 9l 21| 1| 25| -12| 31| 13| 37| -14| 44| -14] 51

5,5 -8 T 12,5

JS6 +4,5 2| +55 1| +6,5| 0| +8 1| +9,5 o +11 1| +12,5 1| +12,5 3

-45| 125 -55 135 -6,5 155 -8 19| -95| 225 -11| 26| -12,5| 30,5 -12,5| 375

Mpumep: [Onametp otBepcTus kopnyca 120 H6  BepxHui npepen (6e3 60KkoBOro cMmeLeHus) +22 um

HwxHuin npeagen (6okoBoe cmelleHne)

0 um

MoawmnHuk co ctaHaapTHeIMK gonyckamu (PN), oTknoHeHwne HapyxHoro gnametpa ADmp =0/-15 pm
OunameTp otBepcTusa kopnyca 120 H6:

Bes GokoBoro cmelleHus
BokoBoe cmelleHne

+22

12
37

HaTsr unu 3a3op npy 60KOBOM CMeLLeHUU
HaTtar unu 3asop npyv 60KOBOM CMelleHUn
Hatar unu 3asop 6e3 60KOBOro cMeLleHus
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KOHCprKuMM noALWNNHUKOBbIX

BEARINGS y3noB
NMocaaku B Kopnyc

HomuHanbHbI anameTp Bana, B MM

Donyckn B Mkm [um]

Houunan. Cgpiwe 180 250 310 400 500 630 800 1000 1250
B po 250 310 400 500 630 800 1000 1250 1600
OTKNoHeHue 0 0 0 0 0 0 0 0 0
Apmp -30 -35 -40 -45 -50 -75 -100 -125 -160
F7 50 56 62 68 76 80 86 98 110

+96| 75[+108| 85| +119| 94| +131| 104|+146| 116|+160| 132|+176| 149|+203| 175|+235| 205
+50| 126 +56| 143| +62| 159| +68|176| +76| 196 +80| 235 +86| 276| +98| 328| +110| 395
15 17 18 20 22 24 26 28 30
G6 +44| 35 +49| 39| +54| 43| +60| 48| +66| 54| +74| 66 +82| 78| +94 93|+108| 109
+15| 74| +17| 84| +18| 94| +20| 105 +22| 116| +24| 149| +26| 182| +28| 219| +30| 268
15 17 18 20 22 24 26 28 30
G7 +61 40| +69| 46| +75| 50| +83| 56| +92| 62|+104| 76| +116| 89|+133| 105|+155| 125
+15[ 91| +17| 104| +18| 115| +20|128| +22| 142| +24| 179| +26| 216| +28| 258| +30| 315
0 0 0 0 0 0 0 0 0
H6 +29| 20| +32| 22| +36| 25| +40| 28| +44| 32| +50| 42| +56| 52| +66| 64| +78| 79
of 59 o| 67 of 76 0| 85 o 94 0| 125 o| 156 0| 191 0| 238
0 0 0 0 0 0 0 0 0
H7 +46| 25| +52| 29| +57| 32| +63| 36| +70| 40| +80| 52| +90| 63|+105| 77|+125| 95
of 76 ol 87 of o7 0| 108 ol 120 0| 155 ol 190 ol 230 0| 285
0 0 0 0 0 0 0 0 0
H8 +29 20| +32| 22| +36| 25| +40| 28| +44| 32| +50| 42| +56| 52| +66| 64| +78| 79
of 59 ol 67 of 76 0| 85 of 94 0] 125 ol 156 ol 191 0| 238
-7 -7 -7 -7
J6 +22| 13| +25| 15| +29| 18| +33| 21
71 52| -71 eo| -7[ 69| -7|1 78
-16 16 -18 20
J7 +30 9| +36| 13| +39| 14| +43| 16
-16] 60| -16| 71| -18] 79| -20| 88
14,5 16 18 20 22 25 28 -33 -39
JS6 +14,5 5| +16| 7| +18 6| +20 8| +22| 10| +25| 17| +28| 24| +33| 31| +39| 40
-14,5| 445 -16| 51| -18] 58| -20| 65| -22| 72| -25| 100| -28| 128 -33| 158 -39| 199

BbideneHHbIe XUPHbIM Wpugmom ompuyamesibHble 8eJIU4UHbI 8 NPasoll Yacmu KOJIOHKU

YKa3bliearom Ha nocadky ¢ Hamsizom!
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KOHCTPYKLWIVI noAaWNNHUKOBbBLIX N KE N KE KOHCprKuMM noALWNNHUKOBbIX

y3nos BEARINGS BEARINGS y3nos
Mocaaku B KOpnyc NMocapku B kopnyc

HomuHanbHbI gnameTp Bana, B MM HomuHanbHbI gnameTp Bana, B MM

[onyckn B MkM [um] [Jonycku B MkM [um]

:3;;:3;- Ceblwe 6 10 18 30 50 80 120 150 ggmggg- Csbiwe 180 250 310 400 500 630 800 1000 1250
Bana Ao 10 18 30 50 80 120 150 180 Bana Ao 250 310 400 500 630 800 1000 1250 1600
OTKNoHeHne 0 0 0 0 0 0 0 0 OTKNOHeHne 0 0 0 0 0 0 0 0 0
Apmp -8 -8 -9 -11 -13 -15 -18 -25 Apmp -30 -35 -40 -45 -50 -75 -100 -125 -160

Js7 7,5 9 -10,5 12,5 -15 -17,5 20 -20 JS7 -23 -26 -28,5 31,5 -35 -40 -45 -52 -62
+7,5 1| +9| o|+105| -|+12,5] | +15[ | +17,5| 1| +20 1| +20 1 +23| 2| +26| 3|+28,5| 3|+31,5| 4| +35| 5| +40| 12| +45| 18| +52| 24| +62| 32
75| 155 9| 17| -10,5| 19,5 -12,5| 23,5 -15| 28| -17,5| 32,5 -20] 38 -20| 45 23| 53| -26| 61|-28,5| 68,5|-31,5| 76,5] -35| 85| -40| 115 -45| 145| -52| 177| -62| 222
7 9 -1 13 15 -18 21 21 24 27 -29 -32 -44 -50 -56 -66 -78
K6 +2[ | +2| 3| +2| -4 +3| -4 +4| -4 +4| 6 +4| -7 +4| 4 K6 +5| -4 +5| -5/ +7| -4 +8 -4 o] 12| o -8 o -4 o -2 o] 1
7 10l -9 10f -m 1] -13] 14 15| 7] 18] 19 21| 22| -21] 29 24| 35| -27| 40| -29| 47| -32| 53| -44| 50| -50| 75| -56| 100| -66| 125| -78| 160
-10 -12 -15 -18 21 25 28 28 -33 -36 -40 -45 -70 -80 90 -105 125
K7 +5| 2| +6| -3 +6| -5/ +7| -6 +9| -7| +10| -8 +12[ 9| +12| -6 K7 +13| -8| +16| -7| +17| -8| +18| -9 o] -30] o] -28/ o -27| o] 28/ o] -30
-10] 13| 12| 14| 15| 15| -18] 18| -21f 22| 25| 25| -28] 30| -28 37 -33| 43| -36| 51| -40| 57| -45| 63[ -70| 50| -80| 75| -90| 100| -105| 125| -125| 160
-12 -15 17 -20 24 28 -33 -33 -37 -41 -46 -50 -70 -80 90 -106 -126
M6 3| -6 -4 -of -4 -0 -4 -1 5| 43| -6 -16| -8 -19| -8 -16 M6 8| -17| -9| -19| -10| -21| -10 -22| -26| -38| -30| -38| -34| -38| -40| -45| -48| -47
-12 51 15| 4| 17 5/ 20 7| 24 8 -28 9| -33 10| -33 17 37| 22| -41| 26| -46| 30| -50| 35| -70| 24| -80|] 45| -90 66| -106] 85| -126] 112
-15 -18 21 25 -30 -35 -40 -40 -46 52 -57 -63 96 -110 124 -145 173
M7 o -7 o -9 o -M o -3 o -16 o -18 o] -21 o -18 M7 o| -21 0| 23 o -25| o] -27[ -26| -56| -30| -58| -34 -61| -40| -68| -48| -78
-15 8l -18] 8 -21 9] -251 11| -30] 13| -35| 15| -40[ 18| -40| 25 46| 30| -52| 35| -57| 40| -63| 45| -96| 24| -110| 45| -124| 66| -145| 85| -173| 112
-16 20 24 28 -33 -38 -45 -45 -51 -57 -62 -67 -88 -100 112 -132 -156
N6 7 10| 9| 14| 11| 7| 12| 19| -14| 22| -16| -26| -20] -31| -20| -28 N6 22| -31| -25|-35| -26| -37| -27| -39| -44| -56| -50| -58| -56| -60| -66| -67| -78| -77
-16 1 20 | -24 2| 28 | -33 | -38] | 45 2| 45 5 -51 8| -57| 10| 62| 14| -e7| 18| -88] 6| -100| 25| -112| 44| -132| 59| -156| 82
-19 23 -28 -33 -39 -45 -52 -52 -60 -66 -73 -80 -114 -130 -146 71 -203
N7 -4 -1 5| 14| 7| -8 -8 -21 9| -25 -10| -28/ -12| -33| -12[ -30 N7 -14| -35| -14| -37| -16| -41| -17| -44| -44| -74| -50| -78| -56| -83| -66| -94| -78| -108
-19 4] 23] 3] -28 2| -33 3] -39 4] 45 5| -52 6] -52| 13 60| 16| -66] 21| -73| 24| -8o| 28| -114| 6| -130] 25[ -146| 44| -171| 59| -203| 82
21 26 -31 37 -45 -52 -61 -61 -70 -79 -87 -95 122 -138 -156 -186 -218
P6 -12[ 5| -15| 20| -18| -24| -21| -28| -26| -34| -30| -40| -36| -47| -36| -44 P6 41 -50| -47| -57| -51| -62| -55| -67| -78| -90| -88| -96| -100| -104| -120| -121| -140 -139
21| -4 -28] 7| -31 9| -371 10| -45| 13| -52[ 15| 61| 18] -61] -11 -70[ 11| -79| 12| -87[ -11| -95| -10f -122| -28| -138| -13| -156] 0| -186| 5| -218| 20
29 42 59 68| — -79 -88] -98 -108] -148 -168] -190 225 -265
P7 9| -16| -11| -20| -14| 25| -17| -30| -21| -37| -24| -42| -28| -49| -28| -46 P7 -33| -54| -36| -59| -41| -66| -45| -72| -78| -108| -88(-126| -100| -127| -120| -148| -140| -159
24| | 29| -3| -35] .5 -42| -6 -51 8 -59| -9 -68 -10[ -68] -3 79| -3| -88| -1| 98] -1|-108| of -148] -28| -168| -13| -190] 0| -225] 5| -265| 20
Mpumep: [OunameTp oTBepcTus kopnyca 160 M6  BepxHui npepen (6e3 60koBOro cmelueHns) - 8 um
HwxHuin npeaen (6okosoe cMelLleHne) -33 ym
MoawmnHuk co ctaHgapTHbIMK gonyckamu (PN), oTknoHeHue HapyxHoro agnameTpa ADmp = 0/-25 pm
OunameTp otBepcTua kopnyca 160 M6:
-33 HaTtsar nnum 3a3op npyu 60KOBOM CMeLLeHUn
Bes 6okoBoro cmeLleHus -8 16 BeposATHLIN HaTAr unu 3asop
BokoBoe cmelueHne .33 17 Hatsar nnu 3a3op 6e3 60koBOro cMmelueHus BbidesieHHbIe XUPHbIM Wpughmom ompuyamesibHble 8e/IUMUHbLI 8 Npagol Yacmu KOJIOHKU
yKa3blearom Ha nocadky ¢ Hamsizom!
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KoHCTpyKLMM NOAWMNHUKOBLIX
y3noB

Ucnonb3oBaHMe nocagoYHbIX MecT
noAWMNNHUKOB B Ka4yecTBe OOpPOXeK
Ka4yeHus

B HEKOTOPbIX MPUINTOXEHNAX MOXET OKa3aTbCA
BblrogHee ”n uenecooGpaaHee ncnonb3oBaHne
C6OpOLIHbIX KOMMNNEeKToB C ponnkamum un
cenaparopamMmu BMeCTO UelbHbIX NOALLNMHUKOB.

TUNUYHBIMKM NPpUMEpPaMMN TakuX NPUNOXEHUN
ABMSAOTCA MronbvaTble PONMKOBbIe MOALLUNMTHUKM
6e3 BHYTPEHHUX KomeL, (MronsyaTble posivKoBble
nogwunHukn tuna RNA), umnuHapuyeckue
pONuMKOBble NOALWMUNHUKN 6e3 BHYTPEHHUX
koney (Tuna RNU) unun 6e3 HapyxHbIX koney
(tuna RN), cbopoYHble KOMMMEKTbI UroNbYaThbIX
poOIMKOB C cenapatopaMu U T.4., COOpPOYHbIe
KOMNNEKTbl C cenapatopamMu U NOMHbIMU
KOMMMEKTaMmy Ten KayeHusl, TakKuMU Kak ponvnku
Unu uroneyatble ponuku. B atnx cnydvasax Tena
KayeHWs NpoKaTblBalOTCS HEMOCPeACTBEHHO Mo
KOHTaKTHbIM MOBEPXHOCTAM MOCaA0YHbIX MECT Ha
Banax unm B Koprycax nogwnnHUKOBbIX Y30B.

Heob6xoauMo OTMETUTb, YTO Takme KOMMOHOBKM
noaAWNMNHUKOB NO3BONAKT MakKCuUuMallbHO
ncnonb3oBaTb OOCTYNHOE yCTaHOBOYHOE
NPOCTPAHCTBO B KOHCTPYKUMWN y3na. Kpome
TOro, OTCYTCTBME BHYTPEHHUX UIN HAPYXHbIX
Koneuy no3BonideT NonyyYnTb MakCuMalbHble
nonepevyHble ce4yeHUd nNocago4v4HbIX MeCT Ha
Banax u B Kopnycax, KOTopble obecneuynBaoT
HaVIGOJ'IbLLIyPO XEeCTKOCTb KOHCTPYKUUMN
noaLwnnHMKOBOIO y3na.

B aTmx cnyyaax Tena kayeHusi npokaTbiBalOTCA
HenocpenCTBEHHO NO COMNPSAXEHHbIM
NMOBEPXHOCTSIM Ha Barny Unm B OTBEPCTUM Kopnyca
y3na, KoTopble OOMMKHbl BbIMOMHATL (OYHKLUM
OTCYTCTBYHOLLErO konbLa nogwmnHuka. Moatomy
0N KOPPEKTHOTO BbIMOMHEHMUST 3TUX (DYHKUMWNA,
pasMepHas 1 reomeTpudeckas TOYHOCTb, a TakkKe
TOYHOCTb YMCTOBOM 06paboTkM NoBEpXHOCTEN,
BKMtOYas UX cTeneHb TBEPAOCTU, OOMXKHbI
COOTBETCTBOBaTb CTaHAapTaM MoALMMHMKa.

[ns obecnevyeHns oNnTUManbHOrO MCMOMNb30BaHMUS
BCE€X NoTeHUManbHblIX cnocobHoCTEN

NKE

BEARINGS

nogLumnnHMKa, NOBEPXHOCTU NOCAO0YHbIX MECT,
ncnonb3yemble B KQ4eCTBE JOPOXKEK KAYeHUS,
OOMKHbI UMeeT TBepaocTb 58 - 64 HRC.

Takxke BCe MOBEPXHOCTU, MOAAEPXMBAOLNE
0CeBOe LieHTpUpoBaHMe MOALWMMHUKE, Takue kak
3anneynky Bana Wnu KOHTaKTHbIe NOBEPXHOCTU
COMNpsIXKEeHHbIX YacTei, JONXHbl NPOATH
COOTBETCTBYHOLLYIO TEPMOOGPAGOTKY.

MosTomy Hanbonee noaxoAsLWUMK MaTepuanamm
ONS TaKUX KOMMNOHOBOK MOAWWUNHUKOB
SABMNAIOTCA 3aKaneHHble cTtanu, (CM. NnpumMmepsl,
nepeyncneHHsle B Tabnuue 7.11).

Ons ynoBneTBOpPeHUs MHOMWBUAYANbHbIX
TEXHUYECKuX TpeboBaHWii NPUNOXKEHNUS B YacTu
MCMONb30BaHMA 3aKaneHHbIX MapokK cTanewu,
Ons M3rOTOBNEHMS Bana unu kopnyca, AoSKHa
ObITb BbIOpaHa cTanb CKBO3HOW (06beMHON)
3aKarnku unu LemMeHTMpyemas ctanb, Unu crtanb
C WHOYKLUMOHHOW MOBEPXHOCTHOMW 3aKarnkon u
TBEPAON CepaLEBUHOMN.

BriGop cTanei, nogxoaawmx Anst nnamMmeHHon unm
VHOYKUMOHHOW NOBEPXHOCTHOW 3aKarku, TOMNbKO
YaCTUYHO YKPENNSOLWEN NOBEPXHOCTU LOPOXKEK
Ka4yeHUsi, MOXeT okasaTbcs B OONblINHCTBE
criyyaeB AOCTATOYHO 3KOHOMWUYHBLIM MO
CTOMMOCTU peLUeHNEM.

Ho npumeHss Takoe NOBEpPXHOCTHOE yKpenneHue
cTtanu, Bcerga Heobxogumo onpefennTb
MUHUManNbHY rMy6buHy TepmMoobpaboTku.
my6buHa TepmoobpaboTkv MOMHOCTLIO 3aBUCUT OT
NPUIOXEHUS U €ro 9KCMNyaTaluNoOHHbIX YCNOBUA,
TEM He MeHee, HUKaKuxX cneunduyHbliX npasun
AN onpeAeneHns aTon rmybuHbl He CyLLecTByeT,
XOTSl, AABNAETCA OOLENPUHATLIM yTBEPXKAEeHMe,
YTO MMHMManbHasa rmybuHa Tepmoo6paboTkun
AOJKHA COCTaBNATb, KaK MUHUMYM, 10% oT
AnameTpa Tena KadeHusl.
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KoHcTpyKuuM noAMNHUKOBLIX
y3noB

Homep maTepuana no
Mapka ctanu MpumeyaHnsa
knaccudumkauum DIN
100Cr6 1.3505 O6beMHO 3akaneHHasi NoALWUNHUKOBas cTanb
100CrMn6 1.3520 O6bEMHO 3aKaneHHas NoALUNHUKOBasA cTanb
100CrMo73 1.3536 O6beMHO 3akaneHHas noAdLMNHUKOBas cTanb
17MnCr5 1.3521 LlemeHTVMpOBaHHas MOALIMMHUKOBAS CTanb
19MnCr5 1.3523 LlemeHTMpoBaHHasi NOALUIMNHMKOBAsA CTanb
16CrNiMo6 1.3531 LlemMeHTMpoBaHHasA NOALIMMHUKOBAS CTanb
42CrMo4-V 1.7225 CTtanb C NNaMeHHOW UNUN UHAOAYKLUOHHON
NOBEPXHOCTHOW 3aKankom
43CrMo4 1.3563 CTtanb C NN1aMEHHOW UNUN UHAOYKLUOHHOM
NMOBEPXHOCTHOW 3aKarkomn
48CrMo4 1.3565 CTtanb C NNaMeHHOW UNUN UHAOAYKLUOHHOMN
NOBEPXHOCTHOW 3aKarnkomn

Tabnuua 7.11

OOHMM 13 BaXHbIX NapamMeTpoB NOBEPXHOCTEN
AOpOXeK KaydyeHnda aBndaetca ux TOYHOCTb

¢opmbl.

JonycTumoe OTKNOHeHMe OKPYrnocTu ans
HOpManbHOM OXWaaemon TOYHOCTM paboyero
XoAa NoAWunHMKa He A0MmKHO npesbiwaTtb 20%
Jornycka aAvameTpa NnocagodyHoro Mecrta Ha Bany
WK B OTBEPCTMI KOpryca yana

OTKNOHeHue UMNTUHOPUYHOCTU OOJTKHO ObITb
MeHbLLe NOJTOBUHbI 3TUX BENMUYUH.

B npunoxeHusix ¢ NoBbILLEHHLIMY TPebOBaAHNAMM
K TOYHOCTW paboyero xoAa MOALLMMHUKA OOMYCKM
UUNUHOPUYHOCTM U MPSAMOYTONbHOCTU (DOPMbI
[AO0IKHa OblTb COOTBETCTBEHHO CY>KEHbI

LLlepoxoBaTOCTb KOHTaKTHbIX NOBEPXHOCTEN,
MCNOMb3yEMbIX B Ka4eCTBE JOPOXEK KayeHus
NOALUUMNHMKAE, HEe OOIMKHA NpeBblaTbh BENUYMHbI
wepoxosatoct Ra £ 0,2 pm.

Ecnun TpebyeTcs MeHbllaa TOYHOCTb pabo4yero
Xoda noawunnHukKa, To, COOTBETCTBEHHO, OOIMKHbI
6bITb onpegeneHbl bonee BbICOKME BENUYUHBI
LLIEpPOX0OBaTOCTN MOBEPXHOCTEN.

Mpn onpegeneHvn JoOMNyckoB AMaMeTpa AOPOXEK
KauyeHusl NOALNMNHMKA, BCTPOEHHbLIX B CMEXHble
KOMMOHEHTbI MalLWHbI, HEOBXOAUMO onpesenuTb
TpebyeMbiil 3a30p B NOALIMUMHUKE.

B cny4dyae pasgendemMbliX TUNOB NOALLMNHUKOB
(Hanpl/lmep, nrone4aTble posinkoBbie NOALLINMHUKA
mnn umnnHgpun4eckne ponmkoBblie I'IO,ELLIJI/II'IHI/IKVI),
BennynHa pagunanbHOro 3asopa B noallnnHUKax
onpependaeTca AgnamMmeTpoM OOPOXKMN KavYeHUa nx
pa3gendemMbiX Koneu,.

[onyckn auametpa korew, NoALUMHNKA YCTPOEHbI
Takum o6GpasoM, YTO Korga AN NOALIUMHUKE
nogobpaHo KomnbLo C OnpeaerneHHbIM 4OMyCKoM
avameTpa nopg ponvkamu, To 3T OOMNYCKU
npepnonaratwT onpenerieHHbli guanasoH
BENIMYMH paguanbHbIX 3a30pPOB B NOALUUMHUKE.
3T BENWUYMHBI 3a30p0B 06LEAMHEHBI B IPYNMbI.

Bo nsbexaHune nNosABNEeHNs HexenaTtenbHOro
npeaBapuUTEnbLHOro HaTara UnuM Ype3mMepHoro
3a3opa B noAwunHuke, TpebyeTtcs TwarensHoe
paccMOTpeHMe AONYCKOB AN OnpeaeneHHOon
rpynnbl 3a30P0B.

BenuuuHbl rpynn 3a3opos, BKOYas AOMNYCKM
AvameTpoB MOA4 ponvKkamu, Kak npasuno,
npvBegeHbl B cneumnanbHbiX MHPOPMaLMOHHbIX
Tabnmuax npoayKToB.
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KoHCTpyKLMM NOAWMNHUKOBLIX
y3nos

OceBas (pukcaumus nogwnnHUKa

MoAWMNHUKN KaYeHUs, UCNoNnb3yemMble B
PasnuuHbIX NPUINOXEHUSIX, KaK NpaBuno, UMetT
onpepeneHHoe pagnanbHOe MEecTONONOoXeHne
B NocafoyHbIX MecTax Ha Bany u B Kopnyce, a
Takxe onpegeneHHoe OCeBOe pacrnonoxeHue,
06ycrnoBneHHoe COOTBETCTBYIOLLMMI NOCaAKaMm
(cm. Tabnuubl 7.7, 7.8, 7.9 n 7.10).

B npunoxeHusix, rae nNpucyTCTBYIOT TsXerble
nocagky C HaTAroM MOALIUMHUKOB Ha Bar Wnu
B OTBEpCTUE Kopryca yana, BO3HuKaLme npu
3TOM YCUNUS 3aXMMa B Mocafo4HbiX MecTax,
TeM He MeHee, He rapaHTUPYT KOPPeKTHoe
0OCEeBOE MEeCTOMOMOXeHWe NOALWMUMHMKE AN BCeX
3KCMyaTaLUNOHHBIX YCITOBUA.

HapexHasa oceBas dukcauma NOALNNHUKOB B
NMocajoYHbIX MecTax JocTuraeTcs nyudlle BCero
B 3aKpbITbIX KOMMNOHOBKaX NOAWMUMHUKOB C
MOMOLLbIO CTOMOPHbIX FaeK U BTYMOK, KOPMYCHbIX
KpbILLEK, 3anneynkoB BanoB, CTOMOPHbIX Komnel,
nta. (Puc. 7.4).

Mpn KOHCTpPyMpOBaHWM MOALUMMHUKOBOIO y3na
Heobxoaumo ybeamnTbCs, YTO B KOHCTPYKL UK
CMEXHbIX YacTel KOMMOHOBKW NOALUNMHNKOB
paccMoOTpeHbl U y4TeHbl COOTBETCTBYHOLIME
DYHKUNN PUKCUPYIOLLNX N HEDPUKCUPYIOLLMNX
NOALUMIMHUKOB.

Ha nnaBawwWwmnini nogWNNHNUK nspeaka MoryT
BO34€eMCTBOBaTb BbICOKME OCEBbIE Harpysku, a
TakXke HeKoTopble OCeBble CUlbl, Bbi3BaHHbIE
TENMOBLIM pacluMpeHnem Bana. B Takux cnyyasx
06bI4HO TpebyeTcs HebomnbLLOoe AOMOMHUTENBHOE
ycunue ans dukcauuym noawmnHuka B OCEBOM
HanpaBfeHUn, U camblM NPOCTbIM pPELUEHNEM
SIBMSIETCH MCMONb30BaHME CTOMOPHBIX KOMEL.

dukcupyrwme NOAWNUNHUKN, OBBIYHO
BOCMPUHUMAIOT paamanbHble Harpysku, Bkrovas
1 BO3AENCTBYIOLLME HA HUX OCEBbIE CUMbl.

MockonbKy aTh cunbl MOTYT AECTBOBATL B N06OM

NKE
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HanpaBneHun, MecTononoXeHne noglnnHukKa u
CMeXHble 4acTu KOHCprI/IpyeMOVI KOMMNOHOBKU
noALNNHUKOB OOMMXKHbI 3TO Y4YUTbIBATb.

MoawunnHMKKM, ycTaHaBnNuBaemble B COCTaBe
KOMNMekKkTa, KoTopbii TpebyeT perynnpoBku
UNu npeaBapuTenbHOro HanpsxeHus, 6yayT
noovyepeHO BOCMPUHMMATbL OCEBbIE Harpy3sKku,
Takum obpasom, Ban 6yaeT HanpaBnATbCHA B
OCEBOM HanpasneHU OOHUM MOALMMHUKOM.

OpHako B NnpunoXxeHnax, roe ocesble CUIbI
,D,8I7ICTByPOT TOJIbKO B OAHOM HanpaBlieHUu,
AomxHa 6biTb obecnevyeHa nonHas ocepas
bumKcaums KoMnnekTa noAaLMNHUKOB.
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KoHCTpyKLMM NOAWMNHUKOBLIX
y3nos

Puc. 7.4a)
B kauyecTBe dukcupylowero nogLWwmnnHuKa
ncnonb3yeTcsa pagnanbHbIN LWapUKOBLIN
nogwunnHuk. OceBas dukcauyus
obecneynBaeTcsa 3ansie4nkoM OTBEPCTUS
B Kopnyce, 3anfne4yMkom Bara u CTOMOpHON
ravikon, a TaKkke pacropHOW BTYNKON.

Puc. 7.4b)
OceBasi hukcaumsi paguanbHOro LWapukoBOro
nogwunnHuka obecnedynBaeTcs NocpencTBoM
CTONOPHOMN KONbLEBOW KaHaBKW Ha
Hapy>XHOM KOIbLie U B OTBEPCTUM Kopryca, U
YCTaHOBMEHHBIM CTOMOPHbLIM KOMbLIOM.

OueHb NPOCTON U 3KOHOMUYHBLIN cnocob,
Tak Kak NOALWMUMHUK U CTONOPHOE KOMbLO
COCTaBNAT eAuHbIi y3en, obecnedynBatoLLni
BbICTPYIO 1 MErKylo YCTAHOBKY.

B Takux npmnoxXeHmsax BO3MOXHO
BO3HMKHOBEHMNE HEKOTOpPOro oceBsoro
nodTa ns-3a [ONYyCKOB LWNPUHDbI KOnbLEeBOM
CTOMOPHOWN KaHaBKM MU CTOMOPHOrO KosbLa.

Takaa dwukcauua asnaetca Hambonee
nogxogswewn ANs BOCNPUATUSA TONbKO
HebOonbLUNX OCEBbLIX YCUIUIA.

Puc. 7.4c)

OceBas ukcauusa konew UUnnHOPUYECKOro
PONUKOBOro NOALIMMHMKA C UCMOMb30BaHUEM
CTOMOPHOrO Komnbla Ha Bany u TopueBOn
KpbllWwkn Kopnyca. NpeacrtaBnsgeTt cobon
ObICTPbLIA M NMPOCTONM B yCTaHOBKe, a
TakXe 3KOHOMMUYHBbIN cnocob dukcauynu,
1Cnonb3yemMbli B MAaCCOBOM NPOU3BOACTBE.

Puc. 7.4d)
dunkcauma chepnvyeckoro ponumka
noAWNMNHUKA C KOHUYECKUM OTBEPCTUEM
Ha UMNMHOPUYECKOM Bany. YCTaHOBKa
NOALWNMNHNKA C NOMOLLBI0O 3aKpenuTenbHON
BTYNKW NO3BONSIET UCNOMb30BaTb Ban C
HU3LWMM Knaccom [OMNYyCKOB, BKM4as
LEeNbHOTAHYTbHIE U XONOAHOTSAHYTHIE

NKE
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Banbl. Kpome TOro, ynpouweHa yCctaHOBKa
nogwnMnHUKaA MU KOHCTPpYyKUKA y3na.
MakcumanbHble gonyctnMmblie oceBble
Harpysku, npunaraemMmbie K noglwUnHUKY, npu
ncnonb3oBaHUMNM UUNUHOPUYECKOro Bana
06e3 3anneynkos MOoryT ObITb cywecTtBeHHO
orpaHu4eHbl.

B Takux cnyyaax MaKCcumMalnbHad
npuknagbiBaemMasa oceBad Harpyska
orpaHm4ymnBaeTcd cunamMum TpeHua mexany
KOHTAKTHbIMW NOBEPXHOCTAMU OTBEPCTUA
3aerrIVITEJ'IbHOl;I BTYInKW K Bana.

Mpn Mcnonb3oBaHWM NOJWMUNHUKOB C
3aKkpenuTenbHbIMU BTYNKaMu B YCIOBUAX
BbICOKMX Harpysok, o6bl4HO Heobxoaum Ban ¢
3anneymkamm
Puc. 7.4e)

®dukcauua chepmyeckoro poriMkKoBOro
NOALWMUMNHNKA C KOHUYECKUM OTBEPCTUEM C
NCNONb30BaHWUEM CTSKHOW BTYIKU.

Takon cnoco6 durkcaummn No3BONSET yNPoCTUTL
KOHCTPYKLMIO NOCaAOYHbIX MeCT noALllMNHUKOB
n obecneuymBaet Gonee nerkyr ycTtaHOBKY
N AEMOHTaX NOAWMNHUKOB. OTOT cnocob
dukcaumm Takxke no3BonseT Ucnonb3oBaTb
6onee HM3KUE Knaccbl AOMNYCKOB, YeM
ANS NOALWMWMHWKOB, YCTaHaBMMBaeMblX
HenocpeACTBEHHO Ha Banbl. BHyTpeHHee
KOMbLIO NoALMMHUKA AOMKHO (hMKCMPOBATHCS
ycTynamu Ha Bany (To ecTb, 3annevyvMkamm
Bana).

B cnyvasx, korga Heo6xoauMo ycuneHue
NOALLMMHMKOBOTO Y3na, HO 3a30p B CKPYIMEHUM
KPOMKM 3anneyvka Bana sBnsetcsa 6onee
LUMPOKMM, YeM dhacka konbLa NoALIMUMHKKA,
TO MoXeT notpeboBaTbCs ycTaHOBKa
OVCTaHLUMOHHOTO KomnbLa.

Bo Bcex crnyyasx CTsbkHas BTySKa NpegoxpaHsieT
NOALUMMHMK OT OCEeBOro cMmelleHus brnarogaps
NCMNOMb30BaHMIO CTOMOPHOWN Frankn Ninn KOHLLEBOW
Luanosbl.
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Puc. 7.4f)

KoHunuyeckne ponukoBbie NOAWUNHUKMN,
3acmkcupoBaHHble NpU ycTaHOBKE MO
cXeme «INMUOoM K nuuy». OTU NOAWUNHUKM
nooyepenHo BOCMPUHUMAIOT OCEBbLIE Harpy3Ku,
Takum obpasom, oceBas pukcauus ans
KaXkgoro noAwunHuka Heobxoguma TONbKo B
OZHOM HanpasneHuu.

B ctaguun npoeKkTMpoBaHUA TaKUX CXeM
YCTaHOBKM NMOJWUNHUKOB Heob6xoanmo
npeaycMoTpeTb BO3MOXHOCTb BbINONTHEHUA
perynvpoBKu NOALWMUMHUKOB.
Puc. 7.49g)

PagvanbHbI WapuKoBbIA NOSWNNHUK B
KayecTBe (PUKCUPYIOLIEro NogWunHUKa.
OceBas dukcauums B oTBEpCTUM Kopnyca
obecneynBaeTcsa 3anfiedyMkomMm OTBEPCTUSA
Kopryca 1 Ha Bary 3anneyvkoM Bana, a Takke
KOHLIeBOM LIAaNGoWn, 3aKpenneHHON BUHTOM Ha
TopLe Bana.

Hanbonee 3KOHOMMWYHas MO CTOMMOCTMU
KOHCTPYKUMA NoaLLMNHUKOBOIO y3na.

Puc. 7.4h)
PagvanbHble WwapukoBbie NOALWMWMHUKA NpU
nepekpectHon dmkcaumm. OceBas dukcauus B
OTBEPCTUM KOpnyca 0becrneymBaeTcs 3anneqmnkom
OTBEPCTUA U CTaHOAPTHbBIM CTOMOPHbIM
KOIbLIOM.

Takas dukcauus asnaetca HaubGonee
noaxodsilen Anst KOMNOHOBOK MOALUUMHUKOB
6e3 0cobbix TpeboBaHUN K TOYHOCTU OCEBOMN
HanpasnaeMoCT\ Bana.

Pa3mepbl onop 1 rantenemn

Mpn NpoeKTMpPOBaHUN MOALWMMNHUKOBBIX
Yy3MOB OOJIKHbI GbiTb onpefeneHbl pasMepbl
CKpYrneHui yrrnoB (rantenemn) conpsiraembix
C MOALWWUMHUKOM OMOPHBLIX MOBEPXHOCTEN,
Takux Kak npumblikarouime sannedynku sana,
3anneynkn oTBEPCTMS Koprnyca U AUCTaHUMOHHbIe
Komnblua, KOTopble SABNSATCA BaXHbIMU ANA
paGoToCnoCOBGHOCTN KaXaoro Tuna u pasmepa
NOALUMMHUKA.

KoHcTpyKuuM noAMNHUKOBLIX
y3noB

PekomeHayemble pa3mepbl ONOp M NepexogHbIX
CKpYrfneHun yrnos (rantenemn) npuMblKaoLwmnx
NoBEepPXHOCTEN yKa3aHbl B MHOOPMaLMOHHbIX
Tabnuuax Ans Kaxgoro npoaykra.

MpaBunbHBIN BLIGOP 3TUX BENWYUH rapaHTupyeT
npUCyTCTBME B Yy3rne AOCTaTOYHbIX OCEBbIX
onop ANdA Konew NOALMNHMKA, NO3BONSAOLNX
MCMNonb30BaTh rpy30No4bEMHOCTb MOALLMMHMKA
cambiM ONTUMaribHbIM CNOCO60M. OTW BENUYMHBI
TaKXKe y4YnTblBAKOT XapakTepHble 0COBEHHOCTM
KaXxaoro Tuna nogwnnHuka, HanpuMmep, Takue
KaK BbICTYynarwlLLas 4acTb cenapaTopa HEKOTOPbIX
KOHWYECKMX POSIMKOBbIX NOALLMMHMKOB.

Cunbl, OeicTBylOWME Ha Kosblia NoALWUMNHUKOB,
MOTYT BOCMPUHMMATBLCA STUMU KOMbLIAMUN TOMBKO
Yepes 0CeBble KOHTAKTHbIE MOBEPXHOCTM UX OMOpP
B NOCaA04YHbIX MECTaX MOOLLUMHUKOB.

[anTenb B Nocago4HOM MecTe MOALUUMHMKA Npwu
nepexofe B 3amnfeyvvk Bana Wiy kopnyca MMeeT
dopMy KpuBOW, pasmepbl KOTOPOW (pagnychl)
npvBeaeHbl B Tabnmuax noawmnHukoB. BonbLunim
paguyc rantenun obecneymBaeT nyywee
pacnpegeneHne HanpsXeHWn B 30He ranTenu
Bana unm oTBepcTus koprnyca.

Fimin

A

Cmin max
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y3noB

rae:
l'min =MWHMManbHbIN pa3mep ackn Ha KonbLe
noawmnHuka (cm. Tabnuubl NnpoaykTa)

Fgmax = MaKCMMarnbHbIN pagunyc rantenn Ha sany
nnn B 0TBEPCTUN Kopnyca

[ns TsKeno Harpy>xeHHbIX Banos, Kak npaBurso,
TpebylTcsa rantenu 6onblWKMX paguycoB.
Ecnu no coobpaxeHuaM NpPoOYHOCTU y3na
(Hanpumep, Ansa cokpalleHus addpekta Hagpesa,
CnocobCTBYHOLWEro KOHUEHTPaLMM HanpsXKeHUn
Ha BbICOKO HarpyXeHHbIX Banax peaykTopoB)
TpebytloTca 6onbwne pagunycel rantenemn,
TO B 3TOM cny4yae Heobxoguma ycTtaHOBKa
OUCTaHLMOHHBIX KOfel Mexay 3anfiednkoM Bana
N CMEXHOW CTOPOHOM Komnbua nogwunHuka (Puc.
7.6).

OvameTpbl 3TUX Koneuy AONXHbl ObITh
onpegeneHbl Takum o6pa3oM, YTOGbl OHM MO
obecneuynTb gOCTATOYHYIO OCEBYH OMopy As
KomnbLa noALLMmHMKa

7

Puc.7.6

NKE
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B HekoTopbIX criyyasax rantenu 3anfieynkoB Bana
M OTBEpPCTUS Kopnyca MoryT 6biTb "nogpesaHb!”
cooTBeTCcTBYyOWUM 06pa3om, Kak NoKaszaHo
Ha Puc. 7.7, ns coobpaxeHuin obecnevyeHus
OOCTaTO4YHOW OCeBOW onopbl ANSA Konbua
nowmnnHuka ¢ y4eToM nmetowencs dackm Ha
3TOM KorlbLe.

PekomeHayemble pa3mepbl nogpesos rantenemn
ykasaHbl Huxe B Tabnuue 7.12.

N

Fimin
——
b
-~
Pwuc. 7.7

rae:
lmin= MWHMMAanbHbIA pasmep dackv Ha KonbLe
nogwmnHuka (cM. Tabnuubl NpoaykTa)

ff = MWHUMANbHbIN pagnyc nogpesku
ranTenn Ha Bany unun B 0TBEpPCTUN Kopnyca

b = wwpwuHa nogpesa
t = rnybuHa nogpesa
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MunumanbHb1i4 Pa3mepbl nogpesa [Mm]
pa3mep chacku
Tmin [MM] b t r
1 2 0,2 1,3
1,1 24 0,3 1,5
1,5 3,2 04 2
2 4 0,5 25
2,1 4 0,5 2,5
3 4,7 0,5 3
4 5,9 0,5 4
5 7,4 0,6 5
6 8,6 0,6 6
7,5 10 0,6 7

Tabnuua 7.12

KOHCTpYKTMBHbIE Mepbl AN KOHTponsA
TeXHUYECKOro COCTOSIHUA MOALIMNHUKA
M ero AeMoHTaxa

B 3aBMCMMOCTM OT OTAENbHbLIX KOHCTPYKTUBHbIX
0cobeHHOCTEN KOMMNOHOBOK NOALWMNHUKOB B
HEKOTOPbIX MPUITOXKEHUAX, MOXET BO3HUKHYTb
HEeoOX0AMMOCTb BLINOMHEHMST ©onee unu meHee
YacToro AeMoHTa)xa noawunHuka. Noatomy
Ha cTaguu NPOEKTUPOBAHUSA MOALUNMNHUKOBOIO
y3na pasyMHO pacCMOTpeTb psa BO3MOXHbIX
KOHCTPYKTUBHbLIX MEP MO YMNPOLWEHUNO 3TOW

npoueayps.

Bo MHOrmMx cnyyasix npouegypbl yCTaHOBKM UNnn
AeMOHTaxa MOoALUMMHUKOB KayeHus MoryT ObiTb
CYLLECTBEHHO YNPOLLEHbl AOCTAaTOYHO MPOCTHLIMM
KOHCTPYKTUBHBIMWU MepamMu, Hanpumep, Takumm
Kak oTBepCTUS C pe3bbon AN CbEMHbIX
6onToB B 3anneynkax kopnyca unm MOHTaXHble
OTBEPCTUA M Nasbl NoA 3axBaTbl CbeMHMKA, a
Takxe BbITOMKM W noAapesbl rantenen. B atom
crnyyae CyLeCTBEHHO ynpoLliaeTcs AeMOHTax
NOALUUMHUKA MPU UCNOMb30BaHUM CNeumnanbHbIX
MEeXaHWYeCKUX UNKN TuapaBnmMyecKnx
WHCTPYMEHTOB (Hanpumep, CbeMHUKU C
3axsatamu 1 T.4.). Takum obpasom, TexHU4ecKkoe
obcnyxnBaHme MalMHb UKW MexaHW3Mma

KoHcTpyKuuM noAMNHUKOBLIX
y3noB

CTaHOBWTCS NPOCTbIM U Bonee apeKTUBHBIM.
Onsa kpynHoraGapuTHbIX MalwuH unn Hanbonee
BaXHbIX Y3MOB MalWH UNN MeXaHU3MOB,
KOTOpble BbIMOMHSAIT KntoueBble PYHKUUY,
TeXHWYeCKoe COCTOSIHWE MOALIMMNHUKA YacTo
ABMAETCS NPegMeToM CreLMansHOro KOHTPONS U
HabnaeHus.

MprvMepoM Takoro KOHTpons v HabnwoaeHus
ABMNAETCA NOCTOAHHBLIA MOHUTOPUHI COCTOSIHUS
NOALMMHUKOB B MallMHAX Ans Npov3BOACTBA
Gymaru, B arperaTax a/1eKTpoCTaHUuUn n B
MPOKaTHBLIX CTaHax MEeTarnnypruieckmx 3aBooB.

Tako MOHUTOPUHI MOXeT ObITb OCyLeCTBreH
B BaXHbIX N8 NPOM3BOACTBEHHOrO npouecca
y3nax MawuH UNM MexaHM3MOB B CaMOW
npocTon dpopmMe - perynapHbiMuU uUnm
NMOCTOSSHHBIMW PYYHBIMW U3MEPEHUAMMN UNN
aBTOMaTU3NPOBAHHLIMU U3MEPEHUAMU C
MOMOLLbI YCTAHOBMEHHbIX JAaT4YNKOB, KOTOPbIE
MoryT OblTb 06beguHEHBI B CETb U COEAUHEHbI
C LUeHTpanbHbIM KOMNbITEPOM, KOTOPbIN
OLeHMBAET NonyYeHHble JaHHbIE.

B npouecce MOHUTOpPWHra NoAWMNHUKA
dukcupyTca nwbble N3IMEHEHUs ero
3KCNyaTaLMOHHbIX PEXMMOB U KOHTPONUPYTCS
onpeaeneHHble NnapaMeTpbl KOHCTPYKLUY,
KOTopble MOryT yka3aTb Ha npoucwegwuve
M3MEHEeHUS B KOMMNOHOBKE MOLLWMNMNHUKOB
AW Ha NPM3HaKM HagBurawLencs aBapun.
B 6onbwunHCTBE cnyvyaeB npegMmetramu
MOHUTOPUHIa 3KCNAyaTaLuWOHHbBIX YCNOBUNA
NOALUMMNHUKOB SIBMSIOTCA TeMnepaTtypa, CKOpOCTb
BMOpaunn, HapactaHune Bubpauum u padounin
Lym.

HesaBucumo ot mMeTtoaoB MOHWUTOPWHTA,
MeCTOonoNoXXeHne To4YeK n3aMepeHna B ysnax
OOMKHO ObITb Kak MOXHO Brivbke K NnoALmMnHuKam,
HACKOJ1bKO 3TO BO3MOXHO.

KOHTpONb COCTOAHUS NOAWMWUNHUKOB
CyllecTBEHHO obneryaeTtcsl, ecnu Ans 3Toro
6bINn NPUHATBI HEOBXOAMMbBIE KOHCTPYKTUBHbIE
Mepbl yXKe Ha CTafiuu NPOeKTUPOBAHUS, TO €CTb
yXe CylecTBYylT, Hanpumep, Heobxoanmble
pe3b6oBbIe M Apyrue OTBEPCTUS B y3re, a Takke
cpefcTBa ans CBA3N
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YnnotHeHue NOoALWMNHUKOBBIX y3noB

Ooo6wasa yacTb

MoAWNNHNKN KaYeHUs - 3TO BbICOKOTOYHbIE
3NeMeHTbl MalWunH U MexaHu3mMoB, KOTOpble
M3roTaBnNMBalTCA C AONyckamun BCero B
HECKOMbKO MWKPOHOB (Um).

Ona onTumanbHOro @yHKLMOHUPOBAHUS U
BbICOKON paboTocnocobHOCTM OHU MMeloT
paboyne NOBEPXHOCTU C BbICOKOW YNCTOBOW
ob6paboTkoNn, WepoOxXoBaTOCTb KOTOPHIX
cocTaBnseT gecdarbie Jonym MukpoHos (0,1 um).

nOSTOMy noagWWVMNHNKN KaYvYeHUna OoYeHb
YyBCTBUTEJbHbI K nobbiM BMaam 3arpA3HeHna u
MHOPOAHbIM YacTuuam, NPOHUKakwWwnm BHYTPb
noaLnNHUKOBOIO Yy3na.

OddekTMBHaAdA 3awmMTa NOALWNNHUKOBOrO y3na
OT 3arpsA3HEeHNs U ero repMeTn3aums ¢ NOMOLLbIO
YNNOTHEHWN ABNAETCA OAHWM W3 rNaBHbIX
YyCMOBWI ANA YCNELWHOro BbINOMHEHNSA Y310M
CBOMX PYHKLMIN.

Tvnbl ynnoTHeHUH

B o6nactu ynnoTHeHWN NMOJLWMUMNHUKOB
CylwecTByeT MHOXECTBO OTpaboOTaHHbIX U
NPOBEPEHHbIX KOHCTPYKLUUA U UX BapuUaHTOB.
Ons pa3paGoTky onTUManbHOro pelweHus
ONs KaXaoro NpunoXxeHus n cneunduyHom
npobnembl, HeO6GX0ANMMO BCerga paccmaTpuBaTth
W yYUTbIBaTb STOT NPAKTUYECKMWIA ONMbIT.

ﬂﬂﬂ YNNOTHEHNA NoAWNNHNKOBBLIX Yy3/10B C
BpawaTtellbHbIM ABUXEHNUeM, KakKk npasuno,
MCcnonb3yrTCA AUNHaAMUYeCKne ynnoTHeHus.

Ona ynpoBneTBOpeHUs onpefeneHHblX
TpeboBaHUI Kaxaoro NPUNOXeHUs B 4acTtu
repMeTm3auumym NOAWMNHUKOBOTO y3na
CYLLECTBYIOT ABa OCHOBHbIX TWMNa ynmnoTHEeHWN, a
VUMEHHO:

- OeCKOHTaKTHble YNnNoTHeHun

NKE
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- KOHTaKTHble YNJIOTHEeHUs (YNNOTHEHMS C
TpeHunem).

B HeKOTOpbIX MPUMOXEHUAX MOXET BO3HUKHYTb
HeobxoanMMoOCTb 0b6beanHEeHNa o6onx TUNOB
YMOTHEHWI.

BeckoHTaKTHbIe YyNnoTHeHusA

MpyHUUN PYHKUMOHUPOBAHUSA BECKOHTaKTHbIX
YNNOTHEHUN OCHOBAH Ha repMeTusMpyroLlem
adhdpekTe y3KMX U MPOTSHKEHHBIX paboymx 3a30poB
MeXAy HenoABMXHBIMW U BpaLlialoLWMMnUCs
KOMMOHEHTaMM MaLUVH UM MEXaHN3MOB.

B camon npocTton popme, 6€CKOHTaKTHbIE
yNrnoTHeHUs npencTaBnsioT cobon npocTeie,
npsiMble NOBEPXHOCTU C Y3KMM 3a30pOM MEXAY
CMEXHbIMU YacTaMM, Kak nokasaHo Ha Puc. 7.9
a. Nx acpdpekTnBHOCTL MOXET ObITb MOBLILIEHA
yCOBEPLWEHCTBOBAHNEM UX KOHCTPYKLMMU,
Hanpumep, pa3paboTKOW YNNOTHEHWIA CO CIIOXHOW
dopmoit nabmpuHTa Ha paboyel NOBEPXHOCTH.

YNAOTHUTENW 3TOrO TUNa HE UMEKT HUKaAKOro
KOHTaAKTa CO CMEXHbIMWU YacTAMU Y3M0B K
akTM4yeckn He Npou3BoOAST Kakoro-nnbo
TpeHusa 1, cregoBaTenbHO, COMYTCTBYIOLWErO
eMy M3HaluBaHWUSA, KOTopble AenatT 3ToT
TMN YNNOTHEHUI Hanbornee NOAXOAALMM ANS
BbICOKOCKOPOCTHBIX MPUMOXEHWN.

lnpuHa 3a3opa mexay paboyelr Kpomkon
TaKoro YnnoTHEHUS U CMEXHOW YacTblo 0ObIYHO
cocTaBnseTt npubnuantensHo 0,1 + 0,3 mm, B
COOTBETCTBMU C TOYHOCTLIO HanpaeneHus Bana u
3aBMCUT OT pa3mepa NoALLnMNHMKA.

YANOTHMUTENU 3TOro Tmuna cnocobHbl
KOMNeHCUpoBaTb HEKOTOPble MOrPeLHOCTH
yCTaHOBKW MeXAy BarnoM W KOpMycoM, 4TO
0COBEHHO BaXXHO ANsi CamOyCTaHaBMNMBaOLLMXCA
TMMNOB NOALUMMHMKOB (HanpyumMep, Ans WapuKoBbIX
NOALIMMHMKOB W/MNn cPepmnvecKknx ponmKoBbIX
NOALUMMHUKOB).

Ewe G6onee Bbicokas apPeKTUBHOCTDb
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repMeTnsaumnumnm mMoxet ObiITb AOCTUTHYTA
KOMOUHauunen 6eCKOHTAKTHbIX YMITOTHEHUN
NOAWUNHUKOBOTO y3fa C YNNOTHEHHbIMYU
UMY 3alMWEeHHbIMU 3alUTHbIMKU Waknbamu
nogwunHukamm (cyddukeol -Z,-2Z, - PTC,-
2RS,-RS2,-2RS2, - 2LFS B o603HavyeHun
NOALUMIMHUKA).

BapuaHTbl McnonHeHMn GECKOHTAKTHbIX
YMNOTHEeHW NokasaHbl Ha Puc. 7.8.

Puc. 7.8a)
Y3Kkas Wenb Mexay BarioM 1 KpbILKOW Kopryca
npeacTaenseT cobon camyl NpocTyo hopmy
LeneBoro ynnoTHeHus. Takoe ynnoTHeHue
ABMNsieTCS AOCTATOMHBIM ANS NOALIMMNHUKOB,
CMa3blBaeMblX XUPOBOW CMa3koW, u
paboTatoLLmx B CyXOM U HeE3arpsiBHEHHOW cpeae.

KoHcTpyKuuM noAMNHUKOBLIX
y3noB

www.nke.at
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anMepbl 6EeCKOHTaKTHbIX ynnOTHeHMVI noaALNHUKOBbLIX Yy3510B

S - Punc. 7.8 - -
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Puc 7.8b)

BeckoHTakTHOe ynnoTHeHue ¢
[OMNOSNHUTENBHBIMU KOMbLIEBbIMWA KaHaBKaMu
Ha KpblWwKe Kopnyca. 3anonHeHue aTux
KaHaBOK XXMPOBOW CMa3kol npegoTBpallaert
NPOHWKHOBEHMWE TBEPAbIX 3arpsA3HAOLMNX
yacTuu BHYTpb NogWMNHUKOBOrO y3na. B
39TOM BapuaHTe UCMOMHEHUS YNIOTHEHMNS
3HauynTenbHO yBenuyeHa 3PeKTUBHOCTb
repMeTM3aLmu yana.

B cnyyae cmasbiBaHUA Macrnom, Takue
KaHaBKM MOTYT GbiTb MPOTOYEHbl B BuAe
NeBOCTOPOHHEN UNU NPaBOCTOPOHHEMN
crnvpanu, B 3aBUCUMOCTM OT HarpasreHus
BpalleHns sana.

B 3aBMCMMOCTU OT KOHCTPYKUWUM KaHaBOK U
HanpaBrneHust BpalleHus Bana, macrno Gyaner
LUMPKYNUpOBaTh B KaHaBkax B HanpaBreHuu
MecTa pacnonoXeHua noawunHuUKa,
obecrneymBas B TO e Bpemsi 3aluTy y3na oT
3arpsisHeHus.

Puc. 7.8c)
MpocToe wWeneBoe ynnotTHeHue c
OONONMHUTENbHON Wanbon. 3T OUCKOBLIE
wanbbl BpawialwTca BMecTe C Bafnom u
npefoxpaHsalT y3en oT nonagaHus B HEro
KPYMHBIX MHOPOAHBIX YacTuL.

Puc. 7.8d)
Mpumep pagunanbHOro NabuUpUHTHOTO
ynnoTHeHus. KaHaBku, ¢ HaXoOoaWmMMnCs B HUX
BbICTyNnamu B Buae nabupuHTa, 3anofHeHbl
XUPOBOW CMA3KOW M NpenoxpaHaT
nocajo4yHoe MecCcTO NoAWMUNHMUKA OT
3arpsi3HeHMs.

Boobuie nabvprHTHbIE YNNOTHEHNS XOPOLUO
NoAXoASAT ANSA NOAWWNHUKOBBLIX Y3M0B
noABepPXEHHbIX 3arpA3HEHNI0 MECKOM U
MbIbIO, XOTA U UMEIOT OrpaHUYEHHYI0 3aluTy
OT BOASAHBIX OpbI3r.

Onsa noBbilweHna nx acpekTUMBHOCTU Npu
NpUCYTCTBMM GpPbI3r BOAbI UMK BNAXHOCTH,
NabuWpPUHT JAONXEeH nepumoauyeckm
nepecmasbiBaTbCs XUPOBOW CMa3Kon C

KoHcTpyKuuM noAMNHUKOBLIX
y3noB

HepacTBOPUMbIM B BOE XNPOM..

Puc. 7.8e)
JlTaGnpuHTHOE ynnoTHeHue, B KOTOPOM
nabupuHT pacnonaraetca B paguanbHOM
HanpasneHuu. [lpyrne xapakTepucTuku u
0COBEHHOCTUN TaKUe e, Kak 3TO onucaHo Ans
Pwuc. 7.8 d).

Puc. 7.8f)

YnnoTHeHne ocywectBnseTcd
nnacTUHYaTbIMU KomnbLaMu. 3TU, roToBble
K UCMONb30BaHMWIO, KOMbLa, N3rOTOBNEHHbIE
M3 NPYXWHHON cTanu, obecneuymBaioT
Xopolwne repmeTnsnpytolLme cBoncTea,
Korga yctaHaBnuBalTCa B KOMMNeKTax.
KonbLa nmMeT HEKOTOPYI Hanps>XXeHHOCTb
OTHOCUTENbHO APYr K ApYyry Ans
hopmMMpOBaHMs LLENeBoro 3asopa.

MnactuHyaTtble KonbLa npeactaBnsawoT cobon
BeCbMa 3(PPHEKTUBHOE N OYEHb IKOHOMUYHOE
LLleneBoe YNoTHEHWe.

KoHTakTHble ynnoTHeHus

B cny4ae KOHTaKTHbIX YNNOTHEHWI (YNIOTHEHUS
C TpeHuem) repmeTusnpyrowmnm addexr
pocTturaeTcs ynpyrum repMeTusnpytowmm
3N1eMeHTOM, Kacawwnumca conparaemon
NMOBEPXHOCTK MOJ HEKOTOPOW NpeaBapuUTenbHOM
Harpyskom.

Takon KOHTaKT no3BonseT nony4utb Gonee
3(pPEKTUBHYIO repMeTU3aLmnio NoaLLIUMHUKOBOrO
y3na no cpaBHEHWUI C OECKOHTaAKTHbIMMU
ynnoTtHeHuaMu. C Opyro CTOPOHbI, TaKON
KOHTaKT BpalLalLNXCs KOMMNOHEHTOB co3daeT
HeKoTopoe OOMNONHUTeNbLHOEe TpeHue, KoTopoe
B CBOI oyepeb Bbl3blBaeT MOBbIWEHNE
Temnepartypbl y3na u Tpebyer 4ONOMHUTENBHOIO
paccevBaHus.

Ocoboe 3HayeHve ona ahEeKTUBHOCTU BCEX
KOHTAKTHbIX yﬂJ'IOTHeHI/IVI mnMmeetT nnowagb
KOHTaKTa Mexzy paboueli KpOMKOW YNNOTHEHNS U
COMpPSKEHHOWM NoBepxHOCThbio. OgHako Gonbluas
nnowaab KOHTaKTa Bbl3blBaeT MOBbIWEHNE

www.nke.at
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TPEHUsi, KOTOPOE BbI3bIBAET B CBOIO 04Yepefb MOBbILLEHVE TemnepaTypbl U U3HALWMBaHWA. TO akTop
MMeeT CyLleCTBEHHOE BIUSHME Ha AOMYCTUMblE CKOPOCTWU BpalleHus u pabouyylo TemnepaTtypy
NOALUMIMHUKOBOTO Y3ra BO BpeMsi aKCnyataumm.

[lononHutenbHy MHMOPMALMIO MOXHO HaWTU B peKOMeHJaLUnaX Npon3soanTenen ynnoTHeHNN.
Ha puc. 7.9 nokasaHbl HeKOTOpble NPUMepPbLI UCNONMbL30BaHUA KOHTAKTHbLIX YNMOTHEHUN:

Puc. 7.9a)
BoiinoyHble ynnoTHEeHUs SBMATCA MPOCTLIMU U HEQOPOrMMU, OAHOBPEMEHHO 3(EKTUBHBIMM
YNIOTHEHUAMM AN NOBCEMECTHOTO NMPUMEHEHUS. BOMNOYHbIE YNNOTHEHUSI OGLIYHO MUCMOSb3YHTCS
B BMAE BOMIMOYHbIX Koslel 1 MOJIOCOK, KOTOpPble BCTaBMSATCA B YNIOTHUTENbHYIO KaHaBKy
Kopnyca nogwunHuka. lNMepen ycTaHOBKOW B KaHaBKYy, BOWJIOYHbIE YNIOTHEHUST He06XxoaMmo
nponuTaTtbe MalWHHLIM Macrnom. BonnoyHblie ynnotHeHusa obecnednBaloT XOpOLWYHO 3awmTy Ans
NoALNNHUKOBLIX Y3/T0OB CMa3blBaeMbIX nnacTuyHomn CMa3KOl7I, Oaxe B Cliydae npucyTcTeua Nbinn.

YTtoObl 06ecneunTb onTUManbHy 3aluTy OT 3arps3HEHUN, CONPSXKEHHas MOBEPXHOCTb AOJKHA
ObITb OTWNNOBaHA OO 3HAYEHUI LepoxoBaTocTn Ra He Gonee 3.2 MKM.

MakcrmaneHO JonycTMMOe 3HYEHE HECOOCHOCTY ANst BOMMOYHbIX YNNOTHEHU sensietcs 0,5°.

154 www.nke.at

N KE KOHCprKuMM noALWNNHUKOBbIX

BEARINGS y3nos

anIMepI:I ncnosfib3oBaHUA KOHTAKTHbIX ynnOTHeHMﬁ
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KoHCTpyKLMM NOAWMNHUKOBLIX
y3nos

Puc. 7.9b)

[1BoiHOe BOWNo4yHoe ynnoTtHeHue. [Npu
OYeHb CUMbHOM 3arps3HeHnun, ocobeHHo
Npu NPUCYTCTBUWN TSAXKeNOW Nblnu, Ans
yBenumyeHns apdeKTUBHOCTN repMeTm3aLmm
NOALUMMHUKOBOIO Y3118 MOXET NCNONb30BaTbCs
[OBONHOE BOWMOYHOE YNIIOTHEHUE.

Puc. 7.9¢c) n Puc. 7.9d)

PagnanbHble MaHXeTHble YNJNIOTHEHUA
SABMAKTCA CTaHOAPTHBIMU 31IEMEHTaMM MHOTUX
MaluH 1 mexaHmamoB. OHU BbiMycKatoTcs
B GonblomM pa3Hoo6pa3umn KOHCTPYKLMIA U
MartepuanoB 1 CrnocobHbl CaMbIM ONTUMarbHbIM
obpa3om ynoBneTBopuTb TpeboBaHus
MHOTOYMUCINEHHbIX NPUNOXEHUN. DTN rOTOBbIE
K YCTAQHOBKE YMINIOTHEHUS U3 3ITAaCTUYHbIX
MaTepuanoB OObIYHO UMEKT MeTanIMyeckun
kopnyc. KpoMku ynnoTHeHs n3rotaBnuBatoTcs
N3 CUHTETMYECKOrO KaydyKa 1 MPWKUMAKTCS K
YNIOTHSAEMOWN MOBEPXHOCTU Barna npu noMoLLu
CTSDKHOW MPYXXUHbI.

Pa3nnyHble BapmnaHTbl MCNOMNb30BaHUA
pagunanbHbIX MaHXETHbIX YNIAOTHEHUN
3aBUCAT OT WX FMaBHOrO NpeAHas3HayeHus.
Ecnun rmaBHbIM npefgHa3HayeHunem
3TOro ynnoTHeHNs sBndeTcsa 3awuTa oT
NMPOHUKHOBEHWS 3arpsi3HeHWs BHYTPb y3na, 1o
KpOMKa yMnoTHeHust AormkHa ObiTb obpalyeHa
HapyXy, Kak nokasaHo Ha Puc. 7.9 c¢). Ecnu
npegHasHayeHMeM ynNnoTHEHWUA aBnseTcs
yAepxaHue cmasku BHYTpW koprnyca yana, To
KpoMKa ynnoTHeHUs JorkHa 6biTb obpalleHa
HapyXxy, kak nokasaHo Ha Puc. 7.9 d).

[nsa npyunoxexuw, rae TpebyeTcs cneunansHoe
MaHXeTHOoe ynnoTHeHue, nmewlee
ABONHbIE TepMeTus3npyowme Kpomku,
MOTYT MCNOMb30BaTbCA ABa OAUHAPHbIX
YNAOTHEHUS, YCTAHOBMEHHbIE TaK, YTOObI MX
repMeTusMpytoLne Kpomkn Bbiny HanpasneHsbl
B pa3Hble CTOPOHbI.

B 3aBucumocTu ot KOHCTPYKUMM N MaTepunana,
paananbHble MaHXeTHble YNIOTHEHUA MOTyT
MCMONb30BaThLCS B MPUMOXEHUSIX C OKPY>KHOM
CKOpOCTbIO 0 15 meTpoB B cekyHAy. OHU Takke
M3roTaBnMBaOTCA B HECKOMbKUX BapuaHTax,
TakuUX kKak cneumanbHble YNIOTHEHUS

NKE
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M3 MaTtepumanoB, CTOWKUX K BbICOKUM
TemnepaTypam, CO CTS>KHbIMU MPYXUHaAMU
M3 HepxaBewLlen cTanum, ¢ HEeCKONMbKUMMU
repMeTU3NPYIOLLIMMU KPOMKaMK U T.4.

Bonee nogpobHasa uHdpopmauma ob aTom
TUNE YNAOTHEHUIA MOXET OblTb MonyyeHa u3
kaTtanora unv n3 nHopMaLMoHHOIo nucTa
npounssoauTend.

Puc. 7.9¢e)

V-o6pa3Hble ynnoTHeHUA MoryT 6biTb
ycTaHOBMNEeHbl Ha Bpawatwuwuics san. B
39TOM clyvyae repMeTusumpyloLlias KpoMmka
YNNOTHEHUS, HaxoaaLWwasnca nog nerkum
npeABapuUTEenbHbIM HanpsiXeHUem,
KOHTaKTUPYEeT C CONpsiraeMoi NOBEPXHOCTLHO
HeMNoABWXHOM YacTU MaLUWHbl UMM MEXaHU3Ma.

B cny4yasax, roe KOHCTpykuust kopnyca
He NOo3BONSAET UMETb COMPSAXEHHYI
NMOBEPXHOCTb, HEOBXOAMMYIO ANSI CKOMBXKEHUSA
repMeTU3NpyoLWen KpOMKK YNIOTHEHUS, Unu
3TO SABNSETCA HE3IKOHOMUYHBLIM pPELLUEHUEM,
MOXeT Mcrnonb3oBaTbCs cneunanbHasn
repMmeTmnsMpytoLlas wanba.

V-o6pasHble ynnoTHeHUs oGecneyunBatloT
XOpowyl repMeTnsauunto ysna npwu
ero cmasbiBaHWM Kak MaciioM, TakK u
NNacTUYHBLIMKU CMaskaMu, Aaxe B TsXesblX
3KCMyaTaLuMoHHbIX YCIOBUSIX, @ Takke Nerko
1 NPOCTO yCTaHaBMMBaIOTCS.

YNrnoTHeHUs 3TOro TUna Takxe AonyckakoT
HEKOTOPYK HECOOCHOCTb MeXAy BanoMm u
KOpMycoM NOALUMMHMKOBOIO y3na, BenuyuHa
KOTOpPOW B KaXAOM KOHKPETHOM cnyvyae
3aBWCUT OT AMameTpa Bana:

NKE
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V-06pasHble ynnoTHeHUs1 ABNsitoTcs Hanbonee
NOAXOAALMMU ANA NPUMOXKEHUA C OKPYXHbLIMU
ckopocTamu go 12 m\cek 6e3 npuHATUSA
Kakux-nmodo cneuuanbHbIX Mep, HO Yy HUX
obsi3aTenbHO goMmkHa ObiTb oceBas dukcaums
Ha Bany npu paboTe Ha ckopocTax Gonblue,
yem 7 m\cek. MIx oceBast pukcaumns Moxer
ObITb 06ecnevyeHa, Hanpumep, C NOMOLLbIO
dukcupyowmux konew,.

B npunoxeHusax, rae ynnoTHeHus OyayTt
paboTaTb NpU OKPYXHbIX CKOPOCTHAX CBbILIE
12 m/cek, Heob6X0AMMO MPUHATL Mepbl NO
npeaoTBpaLLEHNIO OTPbIBA KOMbLia YNIOTHEHNS
OT Bana nog Ae’CcTBUEM LEeHTPOBEXHbIX Cur,
HanpumMmep, C NOMOLLbI0 YCTAHOBKN CTanbHOro
LUTAaMMOBAHHOTO YAEPXKNBAIOLLETO KOMbLA.

AOna ncnonb3oBaHMA B cneumanbHbIX
npunoxeHnax V-obpasHble ynnoTHeHUSN
MOTYT OblTb M3rOTOBMEHbI N3 PasfMyHbIX
nonMMepHbIX MaTepuanos, Hanpumep, u3
Takux kak ptopnonumep (FPM).

Puc. 7.9f)

B pasbeanHseMblx NOAWMMNHMKOBBLIX KOprycax
4acTO MCMNONb3YTCA YNNOTHEHUS C ABYMS
repMeTM3nNpyoLLMMU KPOMKaMK, Kak NokasaHo
Ha Puc. 7.9 f).

OTnM YyNnNOTHEHMA BbiNycKkalTCa C
MHOWBUAYyaNnbHBIMKU pa3mMepamu
cneunanbHO ANA yCTaHOBKM B pasaendemMble
NoALWUNHUKOBbBIE KOPMNyChl. [IBYXKPOMOYHbIE
YNNOTHEHNS N3rOTaBNMBalOTCA U3 aracTomepa
Ha ocHoBe nonukapbamuaa (Polyurea), n oHu
TakXe ABNATCA pagnanbHO pasgendemMbiMu,
4YTO AenaeT MX YCTaHOBKY OYeHb JIErkon.

MpocTpaHCTBO MexAay AByMS4
repMeTU3MPYLLMMU KPOMKaMK OOMKHO OblThb
3anofHeHo NNacTUYHOW CMa3Kkon BO BPeEMS
YCTaHOBKMU.

KoHcTpyKUuMM NoAWMNHUKOBLIX
y3noB

[BYXKPOMOUYHbIE YNNOTHEHUS Takxe [OoMycKarT
HEKOTOpPble HECOOCHOCTM, BENUYMHA KOTOPbIX
3aBUCUT OT pasMepa YnioTHEHUS.

OunameTp Bana MakcumanbHas
[Mm] ponyctumas
> < HEeCOOCHOCTb
- 100 <1
100 - < 0,5°

Tabnuua 7.14

Ons onTuManbHOW repmeTu3auum yana
Heobxoaumo 4ToObl conpsixkeHHas ¢ paboyen
KPOMKOW YNIOTHEHUS MOBEPXHOCTb bGbina
npownudoBaHa U nMena LWepoxoBaToOCTb
NMOBEPXHOCTU HEe MPEBbILLIAKOLLY0 BENMYMHbI Ra <
3,2 ym.

[BYXKPOMOYHbIE YNNOTHEHUS NpefHa3HaYeHbl
Ana paboTbl HAa OKPYXHbIX CKOPOCTHAX, He
npeBblLLaLWMX 8 METPOB B CEKYHAY

MN3-3a orpaHM4YeHHOro ne4yaTtHoOro Mecrta B
HacTodleM KaTtariore, HeBO3MOXHO NnepevyncnnTb
BCe BblMycKaeMble TUMbl 1 BapuaHTbl YNIIOTHEHWI.

Heckonbko BapuMaHTOB YNNOTHEHUN,
BblNyCKaeMblX cneunannm3ampoBaHHbIMM
NPOM3BOAUTENAMU KaK CEpUNHbIE U3nenus,
BCerga AOCTYMHbI ANt MOCTaBKW CO cKnaga.
Mpumepbl ApYrvX TUMOB YNIOTHEHWIA:

-  MeTtannuyeckne ynnotHeHus (Konbua
«NILOS»)

- [MpyXunHHbIE Wanbbl

- YNnoTHEeHMsa U3 CTanbHbIX NNacTUHYaThIX
Konet|,

NabupUHTHbIE YNIOTHEHNS
- 0O-06pasHble konbLa

156

OunameTp Bana MakcumanbsHas
[Mm] gonyctumasi
> < HECOOCHOCTb
- 50 <1,5°
50 150 <1°
Tabnuua 7.13
www.nke.at

[OBYXKPpOMOYHbIE YNINOTHEHUSNA, FNaBHbIM
obpasomM, ucnonb3ywTca ANs repmeTnsauunm
Kopnyca noAlnnHMKa pa3beMHOro ONopHOro
NogWMNUNHUKOBOTO y3na, cMa3biBaeMoro
NnacTUYHOW CMas3KoMn.

- unap.
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Kom6GuHauusa n3 pasnmyHbIX TMNOB
YNNOTHEHUN

Ha npakTtuke, ansa ysenuyeHnsa adp@ekTMBHOCTH
repMeTM3aunm y3nos, 4acTo NPUMEHSAIOTCSH
KOMOMHaL NN pasnnyYHbIX TUMOB YNIOTHEHWUIA.

CornacHo cyuecTByrownm Tpe60BaHVI$|M,
OEeCKOHTaKTHbIE YNNOTHEHNAa 4acTo
00beMHSATCS C KOHTAKTHBIMU YNIOTHEHNAMMN.

O4yeHb adbdPeKTMBHY repmeTusauymio
obecneynBaeT UCNonb3oBaHNe NOALINMHUKOB
C YNNOTHEHWAMU NAU C 3AWMNTHBLIMN
wanbamy B KOMOMHALMW C YyNIOTHEHUAMN UX
MECTOMNONOXEHNS B NOALMNMHUKOBOM Y3rie.

Takne NOAWMWNHUKN C BCTPOEHHbBIMMU
YNAOTHEHUAMU UK 3aWUTHBIMKU Wanbamm
(cydddukebl Z,-2Z, RS2,-2RS2, PTC,-2RS,
RSR,-RSR,-2LFS n 1.4. B 0603Ha4YeHun
noALMNHMKA) NO3BOMSAT MNOMYYNTb KOMMNOHOBKM
NOALWMNMNHMUKOB He TpebyloLlne TEXHNYECKOro
obCcnyXuBaHnsa 1 UCMONb3yOLNE MUHUMANbHOE
yCTaHOBOYHOEe npocTpaHcTBo (Puc. 7.10).

B atom cnyvyae ycunue, Heobxogmmoe Ang
repmMeTn3aunyM KOMMOHOBKU MOALUMMHUKOB, MOXET
OblTb OTHOCUTENbHO HEBONbLLUIMM NPU BbICOKOMN
3h(PEKTUBHOCTM repmeTmnsaLnmn.

Puc. 7.10

7.10a)

7.10b)

NKE
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PagovanbHbBAW WapuKoBbLIN
NOALWWNHNK C 3allUTHOWN wWanbon
Tuna Z. WtamnoBaHHasa ctanbHasa
3awWwmTHas warnba cosgaeT npocrtoe
OECKOHTaKTHOE LLieneBoe YNnnoTHeHue
Mo OKPY)XXHOCTU BHYTPEHHEro Kornbua
noaLnMNHMKA.

KoHTakTHOe ynnoTHeHMe Tuna
RS2 B pagvanbHbIX WapUKOBLIX
nogwunHukax. B atom BapuaHTe
YyNNOTHEHUNA repmeTunsnpyoLas
KPOMKa KOHTaKTUPYET MO OKPYXXHOCTH
C NOBEPXHOCTbLIO Nasa Ha 3annevunke
BHYTPEHHErO KOrbLia NoALnmnH1Ka.
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O6bwan yactb

TepMUH «3a30p» MOXeT OblTb KpaTKO onucaH
Kak paccTosiHMe, Ha KOTOPO€e KOMMOHEHThI
nogWUNHUKA MOTYT NepemMecTUTbCs APYr
OTHOCWUTENbLHO ApYyra nNpu onpeaeneHHOM
U3n4ecKkom BO3AENCTBUN.

B 3aBucumocTu OoT Tuna nogWwuUnHUKa, OH
MOXET UMETb BHYTPEHHWIA 3a30p B paananbHOM
HanpaBneHun (paavanbHbIA 3a30p) Unn B
OCEeBOM HanpaeneHuun (oceBoW 3a3op), Kak
nokasaHo Ha Puc. 8.1.

ZI

BHyTpeHHui1 3a30p
B NOALWMMNHUKe

8.1d) OceBou 3a3op «A» B LIAPUKOBOM
noagWNNHUKE C YeTblpexTo4YedHblM
KOHTaKTOM.

HoMuMHanbHbLIN BHYTPEHHUN 3a30p U
pabouui 3a3op B nogLIMNHUKE

HeobxoamMmo pasnu4atb BHYTPEHHWUI 3a30p B
nogLlwnNHUKe 0O ero ycTaHoBKM (HaYanbHbIN
WU HOMUHaNbHbIN 3a30P) U BHYTPEHHWIA 3a30p
YCTaHOBMEHHOIO 1 BpaLlaloLerocs noaLwmnnHuKka,
pocturwero paboyen temnepaTtypbl (pabounn
3asop).

HomuHanbHbIN 3a30p

HomuHanbHbIW 3a30p npeacraensietr cobon
HayanbHbIA 3a30p B HOBOM, HEYCTAHOBIIEHHOM
noALnNHUKe 6e3 Bo3aeNCTBUSA Ha Hero nobon
BHELLUHEN Harpysku.

Ons Hanbonee pacnpocTpaHeHHbIX pasMepoB
NMOALUMMHUKOB BENNYMHBI 3a30pPOB onpeaeneHsl B
crangapte DIN 620.

OTu BENUYUHBI CTaHZAPTHbLIX 3a30pOB (rpynna
3as3opoB «CN», paHee o6o3Ha4vyanaco
«CO0»), onpegeneHbl kKak HayanbHble 3a30pbl
B NOJWUNHUKE, KOTOpble obGecneymBatT
cooTBeTCcTBYylOWMNEe paboyme 3a3opbl Npu
yCTaHOBKE MOALWMNHUKOB C PEKOMEHAYEMOMN

Puc. 8.1 nocagkon Ha Ban M B KOpnyc nNpu 0B6bIYHbIX
(HopMarbHbIX) aKCMyaTauMOHHBIX YCIOBUSAX
8.1a) PapuanbHbln 3a30p «R» B
paananbHOM LWapUKOBOM NoALUUNMNHUKE. |'|ocan|(y| noAaWNNHUKOB
. Tun nogwWMUNHUKa
8.1b) PapuanbHbi 3a30p «R» B Ha Ban B Kopnyc
UMAMHOPUYECKOM PONMKOBOM m
apuKoBble .
nogwunHuke Tuna NU. B cnyvae P h5, j5, kb H6, J6, J7
NOALIUMHUKN
pas3gensieMblX UNAUHOPUYECKUX
POMMKOBbIX MNOALLMMHUKOB, PpaanarbHbIN PonukoBbie k5, m5 H7, M7
3a30p onpegenseTca anameTpom NOALMMNHUKKN
OOPOXKM KayeHusa nx csobogHoro Aronbyathie
KonbLua. k5, m5 H7, M7
NOALIUMHUKN
8.1c) OceBow 3a3op «A» B ABYXPALHOM
pagvanbHO-yMNOPHOM LIAPUKOBOM Tabnuua 8.1
NOALLUIMHUKE.
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HopmanbHble pa6ouune ycroeus

- pasHuua TemnepaTtyp Mexay BHYTPEHHUM U
HapyxHblM konbLom < 10° C (s H 50° C)

- HOpManbHaaA TOYHOCTb BpalleHUA U TOYHOCTb
HanpasneHna Bana

- HOpMarbHbl€ Harpyskum

- OTCYTCTBYIOT CUIIbHble KonebaHus unu
yOapHble Harpysku

[Ons ocobbix NpUNoXeHui, rae pekomeHgaumm
ctaHgapTta DIN 620 asnstTca He coBceMm
noaxoasilWMMn OnNst HOpManbHOTo Knacca
3a30pOoB, MOryT ObITb OnpeaAeneHbl NHble TPynMbl
3a30poB.

Onsa yoosneTBopeHus TpeboBaHUA Takux
NPUNOXEHWIA, NOALMMHMKN KaYeHWs BbiNyckakoTcs
C APYrMMM, OTIMYAIOLLUMUICS, TPyNnamMy 3a30poB.

Mpynnbl 3a30poB:

Cc1 AmnanasoH 3a30poB MeHbLUKX, YeM C2
C2 JmnanasoH 3a30poB MeHbLunx, Yem CN

CN (C0) HopmanbHbIN 3a30p

OTa rpynna 3a30poB onpepgereHa
Kak ctaHgapTHas. Takum obpasom, ycrnoBHoe
0603HaveHne CN He ykasbiBaeTcs B 0603HaUYEHUSX
noaLWnNHMKOB. MIcTOpUYECKN CNOXUNOoCh Tak,
4YTO nNpexpae cTtaHgapTHas rpynna 3as3opoB
obo3Havyanack kak “C0*“.

C3 AmnanasoH 3a3opoB 6onbwmnx, Yem CN
C4 AunanasoH 3a3opoB bonbLunx, yem C3
C5 AunanasoH 3a30poB 6onbLunx, Yem C4

CneumanbHble 3a30pbl:

Onsa npunoxeHWin, B KOTOPbIX NPUCYTCTBYIOT
cneundurmyHble TpeboBaHuUA, He
yOooBrneTBoOpseMble CTaH4apTHbIMK rpynnamu
3a30poB unn rae noALNNHUKN Co CTaHAaPTHbIMU
3a3opamMum He B COCTOAHUM obBecneyuntb
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onTuManbHy paboTocnocobHOCTb, MOryT ObITh
onpegeneHbl UHbIE, OTIIUYHbIE OT CTaHAAPTHbIX,
3a30pbl.

Ona otnuyunsa aTmx cneumnanbHbIX 3a30poB OT
CTaHOapPTHbIX, UX BEeJNIMYNHbI yKa3biBakTCA
B YCNOBHOM o6o03HavYeHNN NogLWNNHUKA,
ecnnm B 3TOM yCNnoOBHOM o60o3Ha4YeHun eue
HeT 0603Ha4YeHUn cneumanbHOro KadyecTsa
nogwmnnHuka.

Mpumepsi:
R80&150 cneumanbHbIn pagnManbHbIR
3a3op ot 80 go 150 Mkm (um)

A70&110 crneumanbHbIi OCeBOK 3a30p OT
70 po 110 MKm (Um)

Ecnn ato Tpe6yeTc9|, TO HOMUWHAnNbHbIA 3a30p
MOXeT ObITb yMeHbLWeH 00 onpegeneHHon
BeJNMMYMHbI B npeaenax rpynnbl 3a30poB.

Ha Takoe cyxeHue 3a3opa B YCTOBHOM
0603HayeHUM nogwMnHMKa ykasbiBaeT OykBa
(H, M. unu L), koTopasi cnegyeTt 3a CUMBOMOM
0603Ha4YeHNsi COOTBETCTBYHOLLIEW rPYMTbl 3230POB.

Mpumepsi:
C2L none 3a3opa YMEHbLIEHO A0 HWXHEN
MonoBUWHbI rpynmnbl 3a3opoB C2.
C3M none 3a3opa orpaHMYeHO cpeaHen
yacTbio rpynnbl 3a3opos C3

C4H none 3a3opa OorpaHuM4YeHO HUXHEN
nonoBuHOM rpynnbl 3a3opos C4.

HoMnHanbHble BEMUYUHBI KaXAO0W rpynmnol
3a30pOB yKa3aHbl B TEXHUYECKNX crneundukaumax
B Tabnuuax npogykra.

Pa6ouun 3azop

B oTnnyne OT HOMUHaANbHBbIX rpynn 3a3opoB,
C KOTOPbIMWN BbiNyCKAKTCA NOALWUNHUKN,
pa6ow|e 3a30pbl onpenenAarnTCca oTaAeNlbHbIMU
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KCnnyatauMOHHbIMU NapamMmeTpamMn.

TepMuH «pabouni 3a3o0p» onNucbiBaeT padbouunn
nwodT B ycTaHOBNEHHOM U paboTatowem nog
Harpys3kon MOAWMNHUKE Npu ero padoyen
Temneparype.

Tyrass nocagka nogwunHuka Ha Ban (nocagka
C HaTArom) MOXEeT paclinpuTb AMamMeTp ero
BHYTPEHHErO KonbLia, B TO BpEMS Kak nocagka c
HaTAroM B OTBEPCTME KOpMyca MOXET NPUBECTU K
CY>KEHUMIO HAapPY>XHOTO KornbLia.

Takxe nepenag TemnepaTtyp Mexay Banowm
(BHYTPEHHUM KOMbLIOM MOALUMMHMKA) Y KOPMNYCOM
(Hapy>XHbIM KONMbLOM MOALWMWMHUKA) MOXET
NMPUBECTU K AOMOMHUTENbHOMY COKpaLleHUio
HayasibHOro 3a3opa B NOALLUMHUKE.

MoaTomy, B cnyyasix, rage akcnryaTauMOHHbIe
yCNnoBMS NOAWMUMNHUKA OTnM4yalTCcs OT
CTaHJapTHbIX (HOpManbHbIX), Heo6xoaNMMO
TWwaTtenbHO PaccCMOTPETb BNUSHUE 3TUX
hakTopoB Ha CTaHAapTHbIA (HopMarnbHbIn) “CN”
3a30p B NOALUMMHUKE.

Hatar npu nocagke nogwmnHuka

MoALwmMnHMKN Ka4eHust PUKCUPYIOTCHA B MOCAA0YHbIX
MecTax C MOMOLLbIO PasfiMyHbIX CNOCOOOB NOCaaKM.
B 3aBMCMMOCTM OT TUNa U BEMUYMHbBI NMPUINOXEHHON
Harpysku, a Takxe OT MHAMBUAYaANbHbIX
XapakTepucTuK MOALWMNHNKE, TakKNUX Kak
DVKCHPYIOLLMIA UNW HEPUKCMPYHIOLLMIA NOALLUMIHUK,
MOXeT ObITb BbIOpaH COOTBETCTBYOLLMIA CNOCob ero
nocagku, HanpuMep, Tyras Nocagka ¢ HaTArom unm
cnabas, nnaeatoLLas nocagka.

Ona MawuWH U mMmexaHusmoB obuwero
HasHa4vyeHus, Hanbonee 4acTo UCNonb3yemble
nocagku NoALWNNHUKOB CBeAEeHbl B Tabnuubl,
npeacTaBrieHHble B pa3jene HacTosLero
kaTtanora « KOHCTpPYKUUN NOAWMNNHUKOBbIX
y3noB» Ha cTpaHuuax 134-141.

OTn Tabnmubl Takke cogepxaT AOMONHUTENbHYHO

BHyTpeHHuUiA 3a30p
B NOALWMUNHUKE

MHpOPMaUMo, C MOMOLLbI KOTOPON MOXET
ObITb onpefeneHa ¢ JOCTAaTOYHON TOYHOCTbHO
BepOoATHada nocagka nogwmnnHuka npu Tex unu
WHbIX YCINOBUSIX 3KCMyaTaLuu.

B tabnuuax B neBol yactm cTtonbuos Ans
KaXxgoro fornycka ykasaHbl BEPXHUE U HUWXKHUE
npeaenb B MUKpoHax (um). Tpu yucna,
yKa3aHHble B NpaBol yactu ctonbua nong
AOMyCcKOB, NMoKa3blBalOT, Kak 3TN AONYCKU
3aTparvBaloT cnocob nocaaky NogLIMnHUKa.

Hanpumep, ans sBana ¢ HOMUHanNbHBEIM AMaMeTPoM
75 MM 1 Onsa nocagku B COOTBETCTBMW C NOSIEM
gonyckoB j5, B Tabnuue ykasaHbl cnegywouime
JaHHble:

-21
+6 | -12
-7 7

BboioeneHHble XUPHbLIM WpwWU TOM

oTpuuaTenbHble BeJliM4YUHLI B ngaBoﬁ YyacTtu
KOJIOHKM YKa3blBalOT Ha Nocaaky ¢ HaTtarom!

Jonyck nocagkv noglmnHmka co cTaHaapTHbIMU
ponyckamu (PN) n orBepctuem guametpom 75
MM:

Admp =0/-15pm

9TV QaHHble COOTBETCTBYHT CleAYyWwnm
pesynsraram:

a)MakcumanbHbIW HaTAr

Mocagka Byner MeTb MakCUMaribHbIN HaTAr
B Cny4yae, ecnv HanbonblUN AONYCTUMBIN
AvnameTp Bana OygeT conpsaXeH C
HaMMeHbLW MM AONYCTUMbIM AUaMeTpoM
OTBEepCTUSA NoALIMNHUKA.

B npumepe BBEpPXYy BeM4YMHaA MakCcuMarnbHOro
HaTAra CoCtaBnAET:

I(+6) + (-15)I = =21 pm (upper value)

NMpumeyaHue: 3HaK MUHYC O3Ha4aeT HaTAr B
nocagke!

www.nke.at

161



BHyTpeHHuUi1 3a3op
B NOALWMUNHUKe

b) HaumeHbLwNA HaTAr

Mocapgka 6yaeT MMeTb HAMMEHbLIWIA HaTAr
B Cryyae, eCn HauMeHbLU AOoNYCTUMbIN
AvameTp Bana 6yaeT conpsaxeH C
HaMbonbWWUM AONYCTUMBIM AUaMeTPOM
OTBEPCTMSA NOALIMNMHMKA.

B npumepe BBepxy:

[-7 + 0l = 7 ym orodT (HWKHUIA Npegen)

c) BeposATHbIN HaTAr

BepoATHbLIN HaTAr npegnonaraeT
dakTuyeckne pasmepsl, nexaiime B npegenax
1/3 Benn4ymHbI fonycka KpoMe Aonycka npu
OOKOBOM CMELLEHNN.

B npumepe BBepxy:

-12 ym HaTAr (cpegHsas BenuynHa)

BoiaeneHHble XUPHbIM WpUudptTom
oTpuuaTenbHble BENMYMHbI B NPaBOM 4acTu
KOJIOHKM YKa3bIBaloT Ha nocagKy ¢ HaTtsirom!

YMeHblUeHUe paananbHOro 3asopa npu
nocagke c HaTsArom

Mcnonb3ys BenMYMHbI, YKka3aHHble B Tabnuuax
AONyCcKOB, MOXHO paccyuTtaTtb yMeHblUeHue
3a30pa B NOALUMMNHKKE NO criegytoLen hopmyrne:

AC = ACL + ACe
(YpaBHeHue. 8.1)
roe:
AC = nonHoe ymeHblleHWe 3a3opa npwu
nocagke ¢ HaTsArom

AC, = paclwupeHue BHYTpPEeHHero kKonbua,
KOTOpOE COCTaBnseT NpuMbnmManTensHo
80% BepoOsITHOro HaTAra Npu nocagke
noaLMIHUKa Ha Ban

AC: = coKpalleHue HapyxXHOro Konbua,
KOTopoe cocTaBnseT NpuenusnTensHo
75% BeposATHOro Hatsra npu nocagke
NOALLUMHUKA B KOPMYC
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CrnaxuBaHue conpsiXeHHbIX
noBepxHOCTEN

Mocapgo4YHble MecTa NOAWMUNHUKOB OObIYHO
MMelT NpownndoBaHHbIe NN XOpPOLWO
obpaboTaHHbIe conpsraeMble MOBEPXHOCTH.

Bo Bpems npouenypbl YCTAaHOBKW UMK AeMOHTaxa
noAWNMNHUKA NPOUCXOAUT onpeneneHHoe
CrnaxuBaHue LepoXoBaTOCTEN NMOBEPXHOCTU
nocaZiovHOro MecTa MoALWunHMKa Ha Bany unv B
Kopnyce, Kak nokasaHo Ha Puc. 8.2.

Bearing ring

N\

Po%

Matching surface
Puc. 8.2

roe:
R, = wWepoxoBaTOCTb MOBEPXHOCTU Nepes
YCTaHOBKOWM MOALUMMHUKA

G = crnaxuBaHue BbICTYNalLMUX BEPLUUH
LLIepOXOBaTOCTEN MOBEPXHOCTU B npoueaype
YCTaHOBKU MOALUMMHMKA

Bearing ring - Konbuo nogwwmnHmka

Matching surface - ConpsixkeHHast NOBEPXHOCTb

CrnaxunBaHue LLIepOXOoBaTOCTU MOBEPXHOCTH
06bIYHO cocTaBnseT npnbnuautenbHo 40%
OT HavyanbHOW BENWYNHbI LIEPOXOBATOCTH
nosepxHoctu Ra.

B cnydasax Ype3Bbl4alHO WepPOXoBaTbIX
NOBEPXHOCTEN 3TO MOXET Aaxe cnocobcTBoBaTh
NOSIBNEHMIO JOCTATOYHO BOMbLLOro HaTsara.
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Kpome Toro nocagoyHble MecTa NOALUMMHUKOB C
BbICOKOW LLEPOXOBATOCTLIO MOBEPXHOCTU Bonee
YyBCTBUTENbHbI K KOPPO3UW OT TPEHUs!, KOTOpast
MOXET MOBPEAUTL COMpsiraeMble NOBEPXHOCTM.

MoBepXHOCTHOE CriaxuBaHue 3akaneHHbIX
n xopowo obpaboTaHHbLIX NOBEPXHOCTEW
NOALUMMHUKOB OBObIYHO OYEHb HE3HAYUTENBHO.

MoppobHas nHdbopmauns o kadectse o6paboTKu
MOBEPXHOCTEN NOCaA0YHbIX MECT MOALIMMHUKOB
npepcrtaeneHa B pasgene «KoHcTpykuum
MOALUMMHUKOBbLIX Y310B» HACTOSILLEro Kartanora,
cTpaHuua 138.

YMeHblUeHUe 3a30pa U3-3a pasHuULbI
Temneparyp

[ononHMTENBHO K COKpaLLEeHUI0 HavanbHoOro
3a3opa B MOALUMMHUKE M3-3a NOCaAO0K C HATAMOM,
3a30p MOXET Takke yMeHbLuaTcs U3-3a nepenaga
TemnepaTtyp, KOTOPbIA MPOUCXOAUT MexXay
BHYTPEHHUMW BarnaMu 1 BHELLHUMMW NOCaA04HbLIMM
MecTamu B kopnyce.

O6bl4yHO nepenagbl paboyen TemnepaTypbl
MeXay BHYTPEHHUMMU U HapyXHbIMU KoNnbLaM
noglWnnHUKaA COCTaBNAT NPUONN3NTENBLHO
ot 5°C po 10°C (ot 40°F po 50°F). Otm
nepenagbl TemnepaTyp Bbl3BaHbl, FMaBHbIM
o6pa3om, TeM, YTO TennooTaaya Ha Hapy>KHOM
Konbue noAawnnHUKa o6blYHO Bbille, YeM Ha
BHYTPEHHEM KorbLie 13-3a GonbLUel NOBEPXHOCTH
paccenBaHusa Tenmna Koprnyca no CpaBHEHUID C
Banom (Pwuc. 8.3.).

BHyTpeHHuUiA 3a30p
B NOALWMUNHUKE

w

F"‘ﬂ
_u

il

Puc. 8.3

roe:
t- = pabouas TemnepaTypa HapyXHOro
KonbLia NoALLIMMHUKa

R = pabouui 3asop

t,= paGoyass TemnepaTypa BHYTpPEHHero
KonbLia NoALIMMHUKa

Mpw Mcnonb3oBaHNMM CTanbHbLIX BArioB U CTanbHbIX
UM YyryHHbIX KOPMNYyCOB MOALUMMHMKOBbLIX Y3108,
KOTOpble MMET NpakTU4eckn ognHaKkoBbIe
Koo dPUUNEHTBI TENNOBOro paclunpeHus u
nepenagbl pabo4yel TemnepaTypbl MeHblUe
yem 10°C (50°F), TO BnMaAHUE 3TUX NnepenagoB
Temnepartypbl Ha yMeHbLUeHVe paboyero 3asopa
B MNOALUUMNHUKE OYEeHb HE3HaYUTENBHO.

Ecnu kopnyc noalwmnHMKOBOro y3na M3roToBneH
M3 cTanu Unu YyryHa, u NpucyTCTBYIOLWNNA B
HeMm BbICOKMI nepenaj Temnepartyp okasbiBaeT
BMMSIHME Ha COKpallleHue 3a3opa B NOALUUMHKKE,
TO COKpallieHne 3asopa Afs ero OUEeHKN MOXeT
OblTb paccynMTaHO C MOMOLLbIO crieayoLen
dopmMynbl.

d+D
ACt=1000*cx*2— * At

(Popmyna. 8.2)
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roe:

AC, = yMeHblleHNe pagmanbpHoro 3asopa
n3-3a nepenaga Temneparyp, B MKM [um]

a = Ko3d(dpUUMEHT TennoBoro
paclmpenus, na ctamm o 12 * 10-6 K™

d = [nameTp OTBEpPCTMS MOALMUMHMKA
[mwm]
D = HapyXHbin gMameTp nogLlmnnHuka
[mwm]
At = pasHuua mexay pabouumu

TeMmnepaTypamMu BHYTPEHHEro U Hapy>HOro
konew noawmnHuka [°C]

B cnyyae ecnu Kopnyc ysna M3roToBreH U3
nerknux metaniuM4yeckux cnnasoB, TO Mpu
pacyeTax Heo6XxoAMMO y4YuTbiBaTb NMonpasky
Ha pasnuune CBOWMCTB TEMNMOBOro paclmnpeHus
NEerkMx MeTarsioB Mo CPaBHEHMIO CO CTarbio.

Onsa Takoro kopnyca nwboe MameHeHune
TemnepaTypbl BMUSET Ha NOCaAKy MOALIMMHUKA,
paxe 6e3 6onblworo nepenaga temneparyp
Mexay nocagovyHbiIMW MEecTaMy Ha Bany u B
kopnyce.

KoadhdmumeHT Tennosoro
Matepuan pacLumpeHus
a[10° K"
Cranb 12
INlerkne meTannsbl 22
Tabnuua 8.2

Mpu kaxgoMm OTKNOHeHUU peanbHoW paGoyen
TemnepaTypbl OT 3TallOHHON TemnepaTypbl
(20°C), pnameTp nNocago4yHOro MecTa B Kopnyce
Oynet naMeHsATbCcs Gonblue, YeM HapyXHoe
KOMNbLO NOALLUMHMKA U3 CTarnu.

B cnyyae HU3KUX TemMnepaTtyp, AnamMeTp
nocago4yHOro mecta B Kopnyce cokpaTuTcA
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Oonblue, YeM HapyXXHOe KOMbLO MOALIMMHUKA.
310 COKpalleHue Bbl3OBET yBeNIM4eHNe HaTdra
B NOCaloMHOM MeCTe KOpryca, KOTOpbI, B CBOH
oyepenb, NpMBeAET K cCoKpalleHuto anameTpa
HapyXHOro komnbua nogwunHuka. Mo aTon xe
camoil npu4YnHe nocagovyHoe MecTo B Kopryce
cTaHeT 6onee cBobGoAHBIM Npu Gonee BbICOKOM
TeMmnepartype, 4T0, B KOHEYHOM c4yeTe, npueeneTt
K noTepe HaTsdAra B HEM U, COOTBETCTBEHHO,
YBENUYMT 3a30p B NOALLUMIMHUKE.

OT0 MOXeT 6blTb OLEHEeHO C MOMOLbIO
cnegyoLen hopmyrnbl:

AC;=1000*Aoa * D * At
(Popmyna. 8.3)
roe:

AC, = yMeHblleHMe paguanbHoro 3asopa
n3-3a nepenagos Temneparypol, B [um]

Ao = 10*10-6 K’
difference of thermal expansion
coefficients.
Jns ctanm a=12*10° K' wu

[nst nerkvix metannoe a =22 * 10° K

D = HapyXHbl gnameTp NOALMUNHUKA
[MM]
At = OTKnoHeHue pabouelt TemnepaTypbl

OT aTanoHHol (20°C/68°F) [°C]

BoobLue, npu paboumx Temnepartypax 6onblue yem
20°C (68°F) nocagoyHOe MeCTO B KOpMnyce CTaHeT
€BOGOAHbIM, 3330p B MOALLUMMHUKE YBENUYUTCS, TO
ecTb At 6yaeT nonoxuTenbHbIM (+).

Mpn pabounx Temneparypax Huxe 20°C (68°F)
nocajo4yHoe MecTo B Kopnyce cTaHeT 6Gonee
TYrUM, 3a30p B NOALIMMHWUKE YMEHbLLUUTCA, TO
eCTb At cTaHeT oTpuuaTenbHbIM (-).

T3T0T adhbhekT MOXET yBenumunBaTbCa Npu
[OMNOMNHUTENBHOM NOCTYNNEHMU Tenna unu npu
pacceuBaHuW Tenna, COOTBETCTBEHHO B cryyae
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NOCTynneHna OONOJNTHUTEeNbHOro Tenna 4epes
Ban nnu B crniyyae oxnaxpgaemMmoro Kopnyca
noaLnnNHUKOBOIO y3na.

JononHntenbHoe Tenno, noctynatuiee oT
Bana, NpuBeAeT K paclMpPEHU0 SOPOXKHN
KayeHUs1 Ha BHYTPEHHEM KOMbLie MOALMMHMKA U,
COOTBETCTBEHHO, K JarnbHelLleMy COKpalleHuio
OCTaTOYHOrO 3a30pa B NOALUUMHUKE.

3a30p B noAlWNNHUKE C KOHNYEeCKUM
oTBepcTuem

HekoTopble TUMbl MOALWWUMNHUKOB BbIMYCKaOTCA C
KOHMYECKMMWN OTBEPCTUSIMMU, KOTOPbIEe SABMATCA
CTaHOapTHOW XxapaKTepHON 0COBEeHHOCTbIo
3TUX MOALMMHUKOB. JTO, rMaBHbLIM 06pasom,
OTHOCUTCHA K TAaKUM TuUNam MOALWMUMNHUKOB,
KaK camoycTaHaBnuBaLlMNECs WapuKoBblie
NOOWMNNHUKN, chepuyeckne ponmnKoBble
NOALWMNMHWUKA, BKMOYaAsA HEKOTOpPbIE TUMbI
BbICOKOTOYHbIX LUMUHAPUYECKUX POMUKOBbIX
NOALWMMNHUKOB, UCMOMb3yeMble B LINUHAENSX
CTaHKOB ANs MexaHU4Yeckon o6paboTKu.

B 6onbwunHCTBE NPUNOXEHUA yCcTaHOBKA
NOAWNNHNKOB C KOHUYECKUM OTBEPCTUEM
OCYLLECTBAETCA C NOMOLLbI 3aKpenuTenbHbIX
UMW CTSXKHBIX BTYMOK.

B HekoTopbIiX cnyyasix Takne NOALMUMHUKK,
Kak ABYXpsiAHble UWMUHAPUYECKNE POSTMKOBbIE
NOAWMNNHWUKA ANS WnNuHAenen cTaHKOB Ans
mMexaHudyeckon obpaboTkn (cepusa NN 30),
ycTaHaBMMBalTCHA HENOCPEACTBEHHO Ha
KOHWYECKYIO LUENKy Bana.

B TakMX BbICOKOTOYHbLIX WNUHAENbHbIX
noaLWNNHUKaxX KOHUYECKoe OTBEPCTUE Takxke
CNY>XWUT ONs TOYHON PErynmMpoBKUA U YCTaHOBKM
HY>KHOTO 3a3opa B noawmnHuke (Puc. 8.4).

BHyTpeHHuUiA 3a30p
B NOALWMUNHUKE

BenuyuHa HavyanbHoro 3a3opa B nogwunnHukax
C KOHUWYeCKUM OoTBepCTUEM, KaK npaBuno,
donbwe, YeM B UAEHTUYHbLIX NOALWNMNHUKAX
C UunMnnHapmn4vYecknm oTeBepcTtnuem, gaxe ecrnu
OHU NMpuHagnexawmnx K OZHOMN 1 TOW Xe rpynne
3a30pO0B.

OT10 gaBnsieTca cneacTBMEM TOro, UTO BO BpewmA
YCTaHOBKM Koneu noAlnnHUKOB Ha KOHUYeCKune
LWenKn BanoB NPOUCXOANT UX paclunpeHune ms-
3a 0CeBOro cMelweHnda Konbua BAOJTb KOHYCa
OTBEpPCTUA.

370 nNnpuMBOAMT K GonblueMy COKpaleHuto
HayarnbHOro 3a3opa B MOALUMMHUKE, N BO3HUKAOLLME
B 9KCTpemarsbHbIX CUTyaunsx AONOMHUTENbHbIE
HanpskeHWs B KOMMOHEHTax MOoALUMIHUKa MOryT
NPVBECTY K NPEXOEBPEMEHHOMY BbIXOY €10 3 CTPOSI.

BenvuuHa paclimpeHuss BHYTPEHHEero Konbla
noALWwuWrHUKa 3aBUCUT OT pa3Mepa MOALLMMHMKA,
0CEeBOro0 CMeLWeHNss ero KOMNOHEHTOB BO
BpeMS YCTaHOBKM U HEMOCPEACTBEHHO OT yrna
KOHYCHOCTMW OTBEPCTUSI.

OTOT yron KOHYCHoOCTU 0O6bIYHO MMeeT
cooTHowweHne 1:12 (ctaHgapTHas KOHYCHOCTb
OTBEPCTUA), KOTOPOE O3Ha4aeT, YTO YKIOH
KOHyca oTBepcTus coctasnsetr 1 MM Ha
Kaxable 12 MM ero anuHel. Ha 9Ty KOHYCHOCTb
OTBEPCTUSA yKa3biBaeT B YCNOBHOM 0603HaYeHum
noawunHuka cyddukc K.
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B NOALWMUNHUKe

HekoTopbie cepun MOAWWNMNHUKOB UMEKT
MEHbLWY KOHYCHOCTb OTBEpPCTUSA C
cooTHoweHnem 1:30. Ha 3Ty KOHYCHOCTb
OTBEPCTUS yKa3blBaeT B YCIOBHOM 0003HaYeHUn
noawmnHuka cypopukc K30.

Onsa npepoTBpalWleHns HexenaTtenbHOTO
npeaBapuTENbHONO HaTsAra B NOALUMMHMKE, 0coboe
BHUMaHWe AO0IMKHO ObITb OOpaLLeHO Ha nonyyeHue
onpeaeneHHoro MMHMManbHoro 3asopa R2 B
nogwwmnHuke (Puc. 8.5), KoTopbIn ocTaeTcst nocne
€ro yCcTaHOBKM Ha Bar.

a

—

R R
" /)

' 1

~ ~ ~ L

Puc. 8.5

roe:
R,= paavanbHbIi 3a30p nepesn yCTaHOBKOW

R,= paauvanbHbIii 3a30p NOCIEe YCTaHOBKM
a = o0ceBoe CMeLleHue

CyLliecTByeT NpoOCTOE NIMHENHOE COOTHOLLEHUE
MeXAY KOHYCHOCTbK OTBEPCTUSA, OCEBbLIM
CMelWeHNeM U yMeHblleHUemM 3a3opa B
noawnnHuke. BennynHbel 3TUX COOTHOLWEHUN
npuseneHol B Tabnuue 8.3 Ha cneayowen
CcTpaHuue.

B nio6om cnyyae NOALUMMHUK, YCTAHOBIEHHbIN Ha
Ban, OOJKeH Bcerda rerko BpaillartbCca.

B3aumocBasb OceBoro u PagnansHoro
3a3opoB

Pas3Hble TMNbl NOAWMWAHUKOB UMEKT

NKE
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onpeneneHHyw B3aMMOCBA3b MeXAy ux
pagnanbHbIMU N OCEBLIMU 3a30paMU.

Hanpumep, B cnydyae c ogHOpPSAOHbIMY
paguanbHbIMW LLIAPUKOMNOALUUMHNUKAMWU, OCEBOWA
3a30p "a" MoxeT OblTb KpaTeH HECKONbKUM
3Ha4YeHVAM pagmarnbHOro 3asopa, B 3aBMCUMMOCTU
OT X BHYTPEHHEWN KOHCTPYKUUW, Yrra KOHTaKTa 1
3HayeHusa pagmansHoro 3asopa (puc. 8.6).

|——

=

\
L]

Puc. 8.6
B nogaensowem 6oOnNbLUMHCTBE Cry4yaes, OCEBOW
3a30p paguanbHbiX MNOALIMMHUKOB He SIBNSIETCS
CYLLECTBEHHbIM UMK HE NMEET PYHKLMOHANBHOIO
3HaYeHus.

Tem He MeHee, B onpefeneHHbIX cryyasx, Aaxe
AnNS pagunanbHbIX NOAWMWNHUMKOB TpebyeTcs
onpegeneHHass TOMHOCTb OCEBOTO MOMOXEHMS
Bana unv 3agaHHbli ypoBeHb LYMHOCTU XOAa.

OTOro MOXHO A0CTUYL BbIGOPOM MOAXOAALUNX
TUMOB MNOALIWMNHUKOB, TakKUX Kak paananbHo-
YNOPHbIE WAapPUKOMOALWMNMHNUKA, NCMNONb3yA
KOMMOHOBKY MOALIUMHUKOB C HacTpanBaeMbiM
npeasapuTeribHbIM HaTSAoOM.

B mMmanbix m He6onbworo pasamepa
aNeKTpoABUTaTensax U reHepaTtopax, B
KOTOPbIX 4aCTO WCMOMNb3YTCA paaunanbHbie
WapUKONOALWMNNHNKK, NOOWUNHUKA 4aCTo
npeagHarpyxeHol B OCEBOM HarnpasrneHun Ans
yCTpaHeHus1 0CeBoro 3asopa.
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BHyTpeHHuUiA 3a30p
B NOALWMUNHUKE

Tabnuua 8.3 cooepxuT I'IpVI6J'IVI3VITeJ'IbeIe 3Ha4YeHnda Ana OoueHKM B3anMOoCBA3N pagnaribHOro u
0CeBOro 3a30poB paananbHbIX NOALNMNHUKOB:

Puc. 8.7
Tvin noAwWwMNHUKa (SR
. AIR
PapnanbHble WwapyMKoBble NOAWMWMHUKN  *)
CTaHpapTHbIv 3a30p =9+15
I'pynna 3asopoB C3 =7+10
Ipynna 3asopoB C4 ~6+9
OpHopsiaHbIe paananbHO-YMNopHble WapuKkoBble
NOAWMMHUKN
YcTaHoBMeHHbIe B napax
yron koHTakta 40° (70B, 72B, 73B) 1,2
[AByxpsifHble paananbHO-yNopHble WapukoBble
MOAWMMHUKN  **) 1,4
Cepwuu 32, 33 (yron koHTakTa 35°)
Cepun 32B, 33B (yron koHTakta 25°) 2
MoAWWNHUKM C YeTbIpexToYeYHbIM KOHTAaKTOM
Yron koHTakTa 35° 1,4
CamoycTaHaBnMBaloLMecs WaprKoBbie NOAWNMNHUKN 2,3*Y,
Cdpepuyeckne ponukoBbie MOALLUMHUKN 23*Y,
KoHuyeckue ponunkoBblie NOALMMHUKA
OpHopsaaHble 46*Y,
YcTaHaBnueaemble B napax 2,3%Y,

Tabnuua 8.3
Mpumeyanus: ONS ABYXPAAHBIX paguanbHO-YNOPHbBIX

*) B 3aBMCMMOCTM OT TMNa N KOHCTPYKUUK LUIGPUKOBBIX MOALLNMHIKOB.

nogwnnHWKa, NO3ITOMY yKa3aHHble
BEMWYMHbI NpefHa3Ha4yeHbl TONbKO ANs
rpy6oi oLeHku.

Y, Cratnyeckun oceBon KO3IhPUUMEHT 13
Tabnuy NpoayKkToB

**)  YKasaHbl TONbKO OCeBble 3a30pbl
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lMpenBapuTenbHbLIA HaTAr B
noawMMnHUKax

[Onsa 6onblWMHCTBA NPUNOXEHUN, NOOLUMNMHUKN
KayeHusi BbIOUPaKTCa U yCTaHaBMUBAKOTCS TakuM
crnocobom, koTopblii obecneunsan 6bl HEKOTOPbLIN
OCTaTOYHbIA 3230p B KOMMOHEHTAX MOALUMMHUKA
npw ero pabore.

B HekoTOpbIX OAPYrUX NPUNOXEHUAX He
TpebyeTca pabounin 3a3op B noglwmnHuke. Takune
NOALWMUMHUKN, KaK, HanpuMmep, NogWnNNHUKN
ONSA WNWHAENbHbIX Y3N0B CTAaHKOB UNW AN
CTynuy Konec rpy3oBUKOB, U3roTaBnMBalOT U
yCTaHaBNUBaKT C HEKOTOPbIM OTpULATENbHbLIM
paboynm 3a30pOM B KOMMOHEHTax (TO ecTb C
npeaBapuTenbHbIM HaTarom). NpeaBapuTenbHbIN
HaTar Hanbonee 4yacTo ucnonb3yeTcs B
paananbHO-YMOPHbIX LAPWKOBbLIX MOALIMMHUKAX
N KOHUYECKUX PONMUKOBbLIX NOSLWUNMNHUKAX.
HekoTopble gpyrue Tvnbl NOALMMHUKOB, Takue
Kak paguanbHble WapuKoBble NOALWMUMHUKN Y
UMMMHOPUYECKME PONMKOBbLIE NOALUUMHUKA, TaKKe
[OMNycKalT npeaBapuTenbHOE HanpsXXeHne ux
KOMMOHEHTOB.

B 3aBUMCMMOCTM OT TMMa MOALUMMHUKA KadeHus,
OH MOXET ObITb NpeaBapuUTENbHO HaMNPSKEH Kak B
0CEBOM, TakK 1 B paavasnibHOM HarnpaBlieHun.

MpenBapuMTenbHOEe HanpsasxeHune
(npegBapuTENbHLIN HATAT) B NOALWMUMNHUKE
obGecneyuBaeT cneaywwme ynyyweHus
XapaKTepUCTUK NOALIMIMHUKOBBIX Y3rOB:

- yBelin4yeHne Npo4YHOCTU U XKEeCTKOCTU
noagwnMnHUKOBOIO y3na

- NOBbILIEHMEe TOYHOCTU BpalleHUs Bana

- coKpalieHue paboyero wyma

- YyMeHblleHue KonebaHun B pabouunx
pexxunmax

- onTUManbHOe UCNONb3OBaHUe
rpy3onoabLeMHOCTU NOAWMMNHUKOB

KOMNneHcauud TensioBoro pacwupeHusa

npeaoTBpalleHne TPeHUs CKOnbXeHUs B
noALwwunHuke

NKE
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- o6ecneyeHne MMHUManNbLHOW Harpy3ku B
noALwWunHuKe

MoBbiWeHNE XEeCTKOCTM
noagLwMnHUKOBOIO y3na

Kak n MHOrne apyrvme KOMMNOHEHTbl MalWH U
MeXaHWU3MOB, MOALMNMHUKA KaYeHUs1 ABNSAOTCS
OYeHb FMOKMMK No4 Harpys3kom nusgenunsamu.
B cnyyae nogWMWNHUMKOB Ka4YeHUsi, TEPMUH
XECTKOCTb onpeaensieT B3aMMOCBA3b MeXAay
Harpyskon, AeNcTByOLWEN Ha NOQWMNHUK,
1 ynpyron gecdopmauunen, BoO3HMKAOLWEN B
noALWunHNKe noa AeNCTBMEM 3TOW Harpysku.
B 3aBMCUMOCTU OT BHYTPEHHEW KOHCTPYKLUM,
Kaxkabl TUM NoglwnnHuKa KadyeHus obnagaer
Pa3nMUYHOM XECTKOCTbIO.

XKecTkocTb mogwunnHuka onpegensieTcs Kak
OTHOLLEHWE CWMbl, AEeNCTBYIOLLEN Ha MOALUUIMHUK,
K ynpyron gecdopmMauuun, cosgaBaemon 3Ton
cunon [N/ pm].

MocKkonbKy OYHKLMSA XECTKOCTM MOALLUMHMKE He
NMHeNHa, TO B NOALUMMHUKAX C NpeaBapuUTenbHbIM
HaTsrom OyoyT BO3HMKaTb MeHbLUMe ynpyrue
adedopmMauunm, 4yeM B nNpeaBapUTeNbHO
HeHarpy>keHHbIX NoAWMINHYKaX, NPy BO3AeNCTBUM
Ha HUX OJUHAKOBOW Harpy3ku.

OT0T 3¢hheKT BO3HMKAET B MOALLMMHUKOBOM Y3rie,
Kak npaBuno, Gnarogapsi npeaBapuTenbHOMY
HaTAry B NOALWNMHAKAX.

OueBMAHO, YTO ANSA rapaHTMM ONTUMaNbHOIO
npeaBapuTenibHOro HaTsara B NoglWunHUKax
y3na, gponxHa 6biTb pa3pabotaHa ocobas
KOHUTypaunsa OKpyXakwmnux NOAWUMNHUK
petanen n CMeXHbIX YacTen UNnu NOALUMNHUKN,
cobupaemble U perynupyemMslie npu ycTaHOBKe C
onpeaeneHHbIM NpeaBapuTenbHbIM HATSArOM.
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MNMoBblWeHNe TOYHOCTH BpalleHuda Bana

[oBbllWEHHAs TOYHOCTb BpaLweHna Barna Moxet
OblTb OOCTUTHYTaA B pe3yibTaTte yCTpaHeHuA
3a30pa B nogwunnHukKe, Kak B pagaunaribHOM, Tak
N B OCEBOM HanpaslleHUU, N NonyvYeHuun bonee
BbICOKOW KECTKOCTN KOMMOHOBKM NOALUUMHMKOB.

OTOo cywecTBEHHO MOBbIWAET TOYHOCTb
BpaLLeHMsa NoALwwunnHMKoB 1 obecnevmBaeT Gonee
TOYHOE HanpaBneHue BanoB B LUMUHAENbHbIX
y3nax cTaHkoB, B 3ybyaTbix nepegavax
anddepeHLmanoB 1 pegykTopoB U B COOPOYHbIX
y3nax CTynuL Konec TpaHCNOPTHbIX CPEACTB.

BHyTpeHHuUiA 3a30p
B NOALWMUNHUKE

Pa6oyun wym m Bubpauusa B
noALUunHuKe

Opyron ocobeHHOCTbIO NpeABapuTenbHO
HanpsA>XXeHHbIX NoALUNNMHUKOB ABIAETCA MEHbLLINN
ypoBeHb paboyero wyma, 4YTo sBNAeTCH
cneacTBnemM ymeHblueHusa paboyero 3asopa B
NOALMMHUKE U YNyYlWEHUss HanpaBneHus Ten
KaueHus B HeHarpy>eHHoM 30He.

Kpome TOro, 6narogaps 6onee To4HOMY
HanpasneHuno Bana, MoxeTt ObITb CylleCTBeHHO
YMeHblLWIEeHa Bm6pauvm BCEN KOMMOHOBKMU
NoALNMHUKOB, @ B HEKOTOPbIX MPUNOXEHUSX
ycTpaHeHa MOMHOCTbIO NPU UCMOSIb30BaHUM
npeaBapuTenbHO HaMPSKEHHbIX NOALUMMIHUKOB.

Puc. 8.8

OnTumanbHOe Mcnofib3oBaHue
rpysonogabemMHOCTM NOAWUNNHUKOB
Ka4yeHus

Mepenava ycunuii oT AENCTBYIOLWEN HArpy3ku
B noAdlunnHUKe KavyeHnda npoucxoguTt oT ogHOro
KonbLa NoALWMNHUKA Yepe3 Tena KayeHus K
Opyromy KosbLUy noaLmnHuka.

Yem Oonblue Ten KayeHus 3a4encTBOBAHO B
nepegadvye aTux yCVIJ'II/Il7I, TEM MeHblUe OaBneHune

B HebOoNblWOW 30HE KOHTaAKTa Mexay Tenom
Ka4yeHusi N JOPOXKOM KadeHuUsI.

|_|03TOMy HOMMWHaAanNbHaAA CtaTn4yeckKkad
rpy3onogbeMHOCTb U AMHAMUYECKUI CPOK
CJ'Iy)K6bI noownMnHUKa 3aBUCAT OT 3TOrlo
onpegeneHHoro aasneHus, BO3,EI.eI7ICTByPOLLl,eFO Ha
MaTepunan noglmnnHuka.

CyU.l,eCTByeT HenocpeacCTBeHHaA CBA3b MexXay
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Harpy3kou, NMPUMNOXEHHON K NOALWMWNMHUKY, U
KONMU4YeCTBOM Ten KavyeHus, NOAAEepXKUBaIoLWMX
nepegady ycunvm ot 3TON Harpysku.

Ha Puc. 8.8 npeacrtaBneHbl cxemaTunyeckme
avnarpamMmmbl BIMAHUSA NpeaBapUTENbHOTO
HanpsiXXeHusa (NpeABapUTENbHOrO HaTtsAra) B
nogLlwunHMKe Ha pacnpegeneHne HanpskKeHun
B KOMMOHEHTaX MOALWMWUMNHMKA Nod OeNCcTBUEM
NMOCTOSIHHOM Harpy3ku “F”.

Puc. 8.8a:

MogwunHMk, NokasaHHbIh Ha Puc. 8.8 a,
nmeeT 6onbloOW pagnanbHbin 3asop “R”
n HebonbloOEe KOMMYECTBO TeNn KavyeHus,
nogaepxuBawwnx nepegady ycunumm ot
AENCTBYIOLLEN HArpy3Kku.

MpepoTBpalleHne Npockanb3biBaHUA U
TPEHUSA CKONbXXEeHUs

lMokasaHHasa Ha Puc. 8.8 a 30Ha Harpysku
(3awTpuxoBaHHada obnacTtb), ABNAeTCH
OTHOCUTENbHO HEGONbLUOW 1 NO3TOMY AaBrneHune
Ha KOMMOHEHTbI NOALWMMNHMKA OTHOCUTENBLHO
BbICOKOE.

Puc. 8.8b:

[MokasaHHbI Ha pUCYHKE NOALWMMHUK UmeeT
O4Y€eHb MarneHbK1in pabdounii 3a3op.

Mpn 4yncTo pagmanbHOM Harpyske, 30Ha
Harpysku (3awTpuxoBaHHas obnacTb) B
NoALWMWMNHMKE COCTaBMnsieT NpMbnmManTensHO
NOMOBUHY OKPYXHOCTU. Takum obpasom,
NPMMEpPHO MOMOBWUHA Ten KayvyeHusa
nogaepxXuBaeT nepepady ycunum ot
gencreyiollen Harpyskn. Ecnn ata Harpyska
UMEET Ty Xe camylo BENUYMHY, Kak Ha Puc. 8.8
a, To AaBrieHne, okasblBaeMoe 3TON Harpy3kom
Ha KOMMOHEHTHI NOALNMHMKA, CYLLECTBEHHO
MeHbLLE.

Puc. 8.8c:

MoAWwmnNHKK, NoKasaHHbIA Ha 3TOM PUCYHKe,
MMeeT oTpUUaTenbHbI BHYTPEHHWI 3a30p
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(npepBapuTenbHbIN HaTAr). bnarogaps
npegBapuTenbHOMY HaTAry, BCe Terna KavyeHus
BOBIeYeHbI B Nepeaady ycunui ot encCTByoLLen
Harpy3ku. Takum obpasom, Harpy3ka Ha Kaxgoe
Terno kaveHusi Oyaet HaMmeHbLLen, Yem B Ntobom
U3 PacCMOTPEHHbIX Cry4aeB.

Ona sddPekTMBHOroO MPYyHKLNOHNPOBAHNS
NOALLMMHMKOB KadyeHusi TpebyeTca npunoxeHue
K HUM onpeaeneHHoNn MUHMMAnbHOW Harpysku.
Takaa MMHMManbHas Harpyska BblHYXOaeT Tena
KayeHNs He CKOMb3uTb, a NpoKaTbiBaTbCH MO
OOpOXKaM KavyeHus noaLnnHuKa.

[Mpn oTCyTCTBMM Takoh MUHUMAaNbHOW Harpysku
Ha NOAWMUNHWUK, MeXAy Tenamu KavyeHus
M JOpOXKaAaMWN KaYeHUs BO3HWKaEeT TpeHue
ckonbXeHusa. Ecnun aTo TpeHne CKOonbXeHus
CTAaHOBUTbLCSA Ype3MepHbiM, TO pabouue
NOBEPXHOCTU NOAWMNHUKA MOTYT ObITb
noBpexaeHbl.

HekoTopble TUMbl NOAWMWMHUKOB, OCOBEHHO
YMOPHbIE LLIAPUKOBLIE N POINKOBLIE MOALLNUIMHUKN,
OY€Hb YYBCTBUTESIbHBI K TPEHUIO CKOMbXEHUS.
MMeHHO NoaTOMYy 3TW TUMbl MOAWMUNHUKOB
HY>XXOAlTCs B NPUNOXKEHUN K HUM MUHUMAaTbHOM
Harpysku.

HekoTopble akcnnyaTauyuoHHbIE PEXUMbI
MOALUMMHMKOB, TaKMe Kak yaapHble Harpysku unm
BUGpauns, Takke MOryT Bbl3BaTb yBeNuyeHue
TPEHUS CKOMBXEHWUSI B MOALUMIMHUKE.

B 6onblWMHCTBE MPUMNOXEHUA MUHMMaNbHas
Harpys3ka NOAWMWNHUKOB MOXeT ObiTb
obecrnevyeHa HenocpeaCTBEHHO BECOM Bana u
ApYruMuy BpalaloWwMMNCS YacTaMU MaLUUHbI
unu mMexaHusama. B gpyrux cnyyasx ans
NpeAoTBPAaLLEHNS NPOCKanb3biBaHNS TN KayeHns
N NOSIBNEHUS TPEHWSI CKOMNbXeHus Heobxoammo
NPUNOXeHNe K NOALLUMMHUKY BHELUHEN Harpy3ku.

B cnydadx, rge 310 He BO3MOXHO, MUHUManbHadA
Harpyska mMoxert ObITb obecnevyeHa 3a cyeTt
npeaBapuTenibHOroO HaTsAra B NoOALUNNHUKE.
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Takon npeaBapuTenbHbIA HATAr B NoALWUMHUKE
MOXeT ObITb MOMy4YeH C MOMOLLBK MPYXWUH UK
NakeToB MPYXWH, TAKMX KaK OTTSXKHbIE NMPYXWHbI
UNn Tapenks4aTbie HaKUMHbIE NPYXUHDI.

BenunuunHa n peaBapuUTesribHOro HatsAra

BenuumHa Heobxoammoro npeaBapuUTensHOro HaTsra
B cMCTEMe MOALLMMHMKOB AorkHa ObITb onpeaeneHa
0CcoBeHHO TLaTenbHO. [ormkHbl ObiTb NPUHATHI BO
BHMMaHNe BCEBO3MOXHble (DaKTOpbIl, Ha KOTOpble
OKa3blBaeT BNUAHWE NpeABapUTENbHbLIN HATAr B
nogLnnHUKe, Takme kak Tpebyemas eCTKoCTb
NOALLUMMHMKOBOIO Y3Mna, CPOK CryXObl NOALUMMHUKE,
XapaKkTepHble 0COBEHHOCTUN U XapakTepPUCTUKN
Kak[oro Tvna noALInmHMKa, 1 BCe COOTBETCTBYHOLLME
3KCMyaTaumoHHble NapameTpsbl.

Takxe Heob6XxoAMMO pacCcMOTpeTb BHELWHUE
(akToOpbl, OKa3blBaklWmMe BIAUSAHNE Ha
paboTtocnocob6HOCTbL MOALNMNHMKA, Takue Kak
BENMNYMHA U TUN Harpy3ku, BO3MOXHbIE YAaAPHbIE
Harpy3ku u paboyasa Temnepartypa. B Takux
crnyyasix HuKakme obLume pyKoBOACTBA OObIYHO He
npumeHnMbl. B nepByto ouepeab paccmartpuBaercs
VMEHOLLMIACS NPaKTUYECKUIA OMbIT C aHaNorM4HbIMM
1Ny NoA0GHbLIMY NPUNOXKEHNSIMI NOALLNMHUKOB.

MHorue cdakTopbl, Ha KOTOpble OKa3biBaeT
BMUSIHWE NPeaBapUTENbHbIA HATAM B NMOALUMMHUKE,
MHOraa He NoadalTcst TOUHOMY pacyeTy. [oaTomy,
B TakKux crny4vyasix XOpoLIni pe3ynbtaT MOXeT
ObITb MOMy4YeH HEMOCPeACTBEHHO B npouecce
MCNbITaHNs1 HOBOW KOHCTPYKLMM MOALUMMHUKOBOIO
y3na B pasfnyHbIX 3KCMyaTaLUOHHbIX PEXMMaX.
Takmm cnocobomM MoryT ObiTb OnpeaerneHbl ¢
[0CTaTOMHOM TOYHOCTLIO MHOIME BENUYMHbI.

CHMXeHUe ypoBHA pabouero wyma c
noMoLbLI0 NpeaBapUTENbLHOro HaTsra B
NOALMMHUKE

OnekTpoaBUratenu manblX U CPeaHUX
pa3MepoB UMK reHepaTopbl YacTO OCHALLATCS
paguanbHbIMK LWapUKOBbLIMU MOALUMHUKAMM.

BHyTpeHHuUiA 3a30p
B NOALWMUNHUKE

B kauyecTBe NMpeBEeHTUBHOWN Mepbl AnN4
npegoTBpaLLeHnss BO3MOXHbIX OTKa3oB B paboTe
3TMX NOALWMUMHUKOB, BbI3BAHHbLIX NOXHbIM
6puHennMpoBaHMeM, NOALWNNHUKN YacTo
ycTaHaBnunBaloTCA C HYNeBbIM 3a30POM UMK
C Merknum npepgBapuTeNnbHbIM HaTaAroMm. 370
[OCTUraeTcs yCTaHOBKOM TapenbyaTon NpyXuHbI
UNN NPYXMHALLEN NPOKNaaku, AEeNCTBYIOLWEN Ha
NoABUXHOE KOMbLO NOALUMIMHMKA, Takum obpasoMm,
ycTpaHsasa noboi oceBowt NodT B NOALLMUMNHUKE,
4YTO cnocobCTBYeT yMeHbLUeHUo paboyero wyma

(Pwc. 8.9).

1N

Puc. 8.9

Takon meToa npeaBapuTEnbHOroO HaTsara o6bIYHO
ncnonb3dyeTtcsa npu cbopke NoAWNNHUKOB ANSA
BbICOKOCKOPOCTHbIX LWNMHAENen WwnmdoBanbHbIX
CTaHKOB Ans obecneyeHns ux TUXOro 1 MraBHOro
BpaLLeHus.

BenuuuHa NMPUNOXEeHHOro ycununa, and
nonyyeHuna npeaBapuUTeslbHOro HaTdra B
nogwmnnHukKe, 3aBMCUT OT pa3mMepa noaLlnnHuKa
1 NpUYnHbI Ana npeaBapuTeribHOro HanpsaXxeHud
nogwmnnHuKa.

Kak nokasblBaeT npakTuyeckuin onbIT, He06x0anMo
paccMOTpeTb crieaylolme pekomeHaaunm:
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BHyTpeHHui1 3a3op
B NOALWMUNHUKE

- ona yctpaHeHusa nboro ocTtato4yHoro
3asopa:
F[N]=5*d [mm]

- ANs yMeHbLUeHusi paboyero wyma:
F [N] =5 to 10* d [mm]

- Ana npefoTBpalleHns NoBpexXAeHNs
noALUMMNHUKA NOXHbLIM BPUHENNMpoBaHNeM:
F [N] =15 to 20* d [mm]
roe:
F = ycunue npyxurbl [N]
d = guameTp oTBepcTUSA MOALIMMHMKA
[mm]

[Ona rapaHTupoBaHHOW ONpeAeneHHON
MWHMMAaIbHOW Harpy3kun B NOALUMMHUKE:

Ycunue npyxuHbl OMKHO ObITb OTPErynMpoBaHo
B COOTBETCTBUU C PeKOMeEHAaUUAMM
ONsi KOHKPETHOTro Tuna noawunnHuka (cMm.
XapaKTEePUCTUKMN AN KOHKPETHOTO NPOAYKTa).

OnpepeneHne
npenBapuTenbLHOro HaTAra

C U n bl

B nogwunHukoBOoM y3ne, coctoswem u3
OBYX NpeABapUTENbHO HaNPs)XEHHbIX UNu
OTPErynMpoBaHHbIX KOHUYECKUX PONUKOBBIX
noaLWWUNHUKOB, Kak nokasdaHo Ha Puc. 8.10,
Ka)XObl MOALMNMNHUK OOJKEH BOCMPUHMMATb
oceBble cunbl nonepemMeHHo. Ecnn oba
NOALIMMHUKA OAMHAKOBbIE, pagunanbHas Harpyska
OEeNcTBYeT B LEHTPE Mexay NoglunHukamu u
NOALUUMHMK OTPErynupoBaH Ha HyneBomn 3a3op,
TO NpUOoXeHHasa paguanbHas Harpyska cosgaeT
HEKOTOPYH BHYTPEHHIOK OCEBYIO CUIY.

[Mpy BO3HWKHOBEHWUW AOMONHUTENBHON BHELLHEN
oceBow cunbl (Fa), Hanpumep, kak B cryyae
NOALLMMHMKOB KOMec aBTOMaLLMHbI, 3TO BbI3OBET,
npu yCrnoBWU, YTO BHELWHNAS Cuila HAMHOTO
bonblwe, 4emM BHYTPEHHAS oceBas cuna,
pas3rpysky BHeLUHero nogwwunHuka (B).

NKE
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A

Puc. 8.10

B TO e BpeMsi NPOTUBOMNOMOXHbIA MOOLUMMHWUK,
PacnonoXXeHHbIN Ha BHYTPeHHen nosuuun (A),
OOMMKEH BOCMPUHUMATb 3Ty AOMOJNTHUTENbHYHO
OCEBYIO CUy.

B aKkcTpeMarnbHbIX CryyYasix 3T0 MOXeT NpuBecTy K
nonHow pasrpyske nogwwmnHuka (B) n neperpyske
NPOTMBOMOMOXHOIO NOALWMNMHUKA (A).

B aTux cnyvyaax BenuymHa Heob6xoammoro
npeABapuTeNbHOro HaTtdAra AofixkHa ObiThb
onpefeneHa Takum cnocobom, 4106l
nsbexatb NOCTOSAHHOW pPa3rpysku O4HOTO
13 AByx nogwunHukos. C Apyron CTOPOHbI
npeaBapuTerbHbIN HATAT HE OOMMKEH BbI3blBATb
neperpysky nogLwmnnHUKOBOro y3na.

MpenoBapuTenbHbIN HATAT MOXET Takxe
MCNoNb30BaTbCA ANSA MOBbILWEHNSA XECTKOCTH
NOALWMNHUKOBOW cuctemMbl. B aTom cny4dae
BEeNMYnHa npuknagbiBaemMoro ycumnus
npeaABapuUTENbHOrO HaTsAra He LONXHa
npeBblilWaTb NOMNOBUHY BHELWHEN OCEBOW
Harpysku.

K BbiGOpy BbICOKOW BeNUYMUHBI
npeABapuUTENbLHONO HaTAra HY)XHO OTHOCUTLCA
Cc 6oNblION OCTOPOXKHOCTbLIO, MOTOMY YTO
Yype3MepHoe npeaBapUTeNnbHOE HanpsXeHue
B NOALMMHUKE CYLLEeCTBEHHO COKpalljaeT ero
CPOK CNnyX0bl.
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O6wan yactb

OAHMM M3 caMbiX BaXHbIX 3JIeMEHTOB,
Heo6xoAuMbIX ANA 3P PeKTUBHOTO
(hbyHKLMOHNPOBAHMA NOALMUNHUKOB, ABNAETCS
X NpaBUNIbHOE CMa3biBaHMUe.

Cma3ka B NMoAWMUNHUKE NnpenaTcTBYyeT
HENocpeacTBEHHOMY KOHTaKTy Mexay Tenamwu
KayeHusl, 4OPOXKaMWN KayeHns 1 cenapaTopamu,
M NO3TOMY CHMXaeT TPeHue B NOALUUMHUKE,
a Takxe yMeHblaeT M3HOC U 3awuuwiaer
NOBEPXHOCTU NOALWMMHUKOB OT KOPPO3uu, u
ABMAETCA AONOMNHUTENbHLIM Bapbepom Ha nyTu
nonajaHusi B NOALWMUNHUK 3arpsi3HAOLWMNX U
MHOPOAHbIX YacTuL,.

B kaxgowm u3 aTMx NpuUYMH cMasblBaHUe urpaet
KNIOYEBY pONb B KaXX4OM MPUMOXEHUN
nogwunHuka. HapyweHune B cucrteme
CMas3blBaHWNsl HEMOCPEACTBEHHO BbI3bIBAET BbIXOL,
NOALUMIMHUKA U3 CTPOS.

Cnocobbl cMa3biBaHUA

[Ons HopManbHOTro MYHKLMOHNUPOBAHUS
noALwwmmnHUKa CyLLeCcTBYIOT TPM OCHOBHbIX criocoba
€ro cmMa3sblBaHUs:

Cma3sbiBaHMe NnacTU4YHOU CMa3Komn

MopaensioLee 60MNbLUMHCTBO BCEX MOALMMHUKOB
KayeHus, npubnusmtensHo 90%, cmasbiBaeTca
NNacTUYHbLIMU CMasKaMu.

[maBHblIE npemmyuiectea cMasblBaHNA
noawmnnHUKOB NNacTU4HbIMU CMa3KaMu:

- 0OYeHb NPOCTble Cnocobbl cMa3bliBaHMSA

- MeHblas NOTPeOHOCTb B TEXHUYECKOM
obcnyxnesaHmm

- DONOMTHUTENbHbLIN FTEPMETU3NPYIOLLNIA
addpekT

- NpegBapuTernbHOe 3anofiIHEHNE YNIIOTHEHHbIX
NoALLMMHUKOB CMa3KoWn

- NpocTas repMeTn3auns NoALNNHUKOBbIX
y3ros

- AOCTYNHOCTb 6onblIOro Konu4yecTea

CwmasbiBaHue
NoALWUNHUKOB KayeHus

pa3Ho06pa3HbIX CMa30kK
- BO3MOXHOCTb CMa3blBaHWs MOALWMMHUKOB Ha
BECb CPOK UX CMYXObl

CmasbiBaHMe Macriom

Cma3blBaHWe Macriom B OCHOBHOM MCMOIb3yeTcsl,
Koraa gpyrve YacTu MalluHbl UNU MexaHu3ma
CMa3blBalTCA MacrioMm W rae NpucyTCTBYIOT
0cobble 3KCnIyaTauMoHHbIe PEXUMBI (HanpuMep,
BbICOKME CKOPOCTU W/MINKN BbICOKUE TEMMEPATYpPbI)
NP1 KOTOPbIX UCMOMNb30BAHWE MNACTUYHBIX CMa30kK
HEBO3MOXHO, 1 KOTopble TPeByT achHeKTUBHOMO
oTBofa Tenna.

B HEeKoTOpbIX BbICOKOCKOPOCTHbLIX MPUNOXEHUSAX
MOXET NoTpeboBaTbCA O4EHb TOYHOE CMa3sbiBaHVEe
onpeaeneHHbIx obrnacten NOALWNMHUKOBOIO
y3na (Hanpumep, HanpasnsLwme NoOBePXHOCTH
cenapatopoB). Heyno6cTBo MacrnsiHoro cMasbliBaHUs
3akro4aeTcs B TOM, YTO HEOOXOAMMO MPUHMMATL
OTHOCUTESNBHO 3aTpaTHble Mepbl Mo obecnevyeHnto
3(hPEKTUBHON Y AOCTATOHHON repMETU3aLMN KXKOOr
MECTOMONOXEHMS MOALLMMHMKA.

CmasbiBaHue TBepAbIMU N CyXuUumu
CMa304HbIMU MaTepuanamu

MpunoxeHns, He NO3BONSIOLWME UCMNONb30BaThb
CMas3blBaHVe MacrioM Ui NNacTUYHbIMK CMasKamm
No pasnuYHbIM MPUYMHaM, KaK NpaBuno, TpebdyroT
NPUMEHEHMUs OPYrnxX CMa3ovHbIX MaTepuanos,
BKItoYas cMasku ¢ HebonbLWNM BKIIOYEHUEM
METansIoB, KOTOpble SBMSIOTCA Takke NMOAXOASLLMMM
Ans paspeneHus pabovyux noBepxHocTew
NOALLMMHMKA.

HekoTopble npumepb!:

Fpacour

- Wcnonb3yeTca Kak MOPOLWOK MK Kak
hopmupyeMble NPeccoBaHeM cenaparopbl.

Oucynbdpug monnbaeHa (MoS2)

- |/|CI'IOJ'Ib3yeTCF| KaK NopoLlIKOoBO€E HanblfnieHne
Ha MeTannnyeckme noBepxHOCTN uUnu
B kavyecTBe fobaBku K CMa30o4YHOMY
Marepuarny.
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CwmasbiBaHue
NoALUNHUKOB KayeHus

MonutetpadTopatuneH (PTFE)

- Mcnonb3ayeTca kak NOPOLLKOBOE HanblneHue
Ha mMeTannuyeckue MOBEPXHOCTU UMK
B KayecTBe A0GaBKM K CMa3oyHOMY
marepuarny.

MeTannuyeckoe nokpbITUE

ToHKMe MeTannmMyeckue NOKPbITUS, HAHOCUMble
Ha MOBEPXHOCTM B MpoLuecce ranbBaHM3auun
(Hanpumep, Ype3BblYaNHO TOHKME CMOW 30Mo0Ta
unu cepebpa).

Takne MeTannuyecknue NOKpbITUSA
MCMOMb3YITCS, HaNpUMep, Ans NoALWWNHUKOB,
paboTawwmux B Bakyyme, TO €CTb B
peHTreHoBCKOM 060pyAoBaHUM UNKU B APYruX
cneumanbHbIX MPUMOXKEHUSIX.

CKOnb3Kun nak

TBepgas cmaska B popMe MenkogmcnepcHoro
nopoLKa, pacTBOPEHHOro B MoAxoAasiem
pacTBopuTene unu B Apyron cpeae. lNocne
HaHeCeHMs1 CMecu, pacTBOPUTENb BbiNapnsaeTcs
M Ha MeTannmMyecknx NoBEPXHOCTAX OCTaeTcH
TOHKas nneHka TBepaon CMaskw.

O6paboTka noBepxXHOCTeM NOALIMNHUKA

Takas noBepxHocTHas obpaboTka 06blYHO
NpUMEeHAEeTCA KakK 3alunTHaa Mmepa npotue
Koppo3uu, B AONOMHEHNE Kk obecneyeHuo
HOpPManbHOro cMa3sblBaHUS NOALIMMHUKOB B
0CObbIX 3KCMNyaTaLMOHHbBIX YCIOBUSIX.

[nsa o6paboTkn noBepxHOCTeN NOALUUMHMKOB
KavyeHus rmaBHbIM 06pa3oM ucnonb3yercs
6boHaepMn3auusa MNM ycKoOpeHHOe
docatupoBaHme.

Bbi6op MeToaa cMa3biBaHUA

PeweHune no BbiGopy Hanbonee noaxoasuiero
MeToaa CMasbiBaHWs MOALLUMIHUKA, KOTOpbIN Byaet
MCMNONb30BaTbCs B MPUINOXEHUU, OOMKHO ObITb
NPUHATO Ha paHHEN CTaaun NPOEKTUPOBAHUSA
NOALINMHUKOBOIO y3ra, NOCKOSbKY 3TO CUJTbHO

NKE
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BMMSIET HA KOHCTPYKLMIO CaMOro y3na U CMEeXHbIX
C HUM YacTen.

MeToa cmasbiBaHUS NOALWMMNHUKOBLIX Y3NO0B,
KOTOpbIN ByaeT Ucnonb30BaTbCsl B ONPeAeneHHOM
NpUNoXeHUU, Bcerga 3aBuUCUT OT €0
MHAMBUAYANbHbLIX 3KCMyaTauUoHHbIX YCIOBUNA,
BKIOYas oxuaaemMble paboune ckopocTu, AnanasoH
TeMMepaTyp 1 OKPY>KatoLLLyto cpesy.

B tabnuuax npoAyKToOB, Kak npaBuno,
NpUBOAATCA PEKOMEHOAUMN AN CKOPOCTHbIX
KaTeropum Kaxxaoro KOHKPETHOro MOALUMIMHKKA,
cMa3biBaeMoro nnacTtuYHom cmMaskon Unu
Macrnom.

CKopoCTHasi XxapaKTepucTUKa CMa3ku

CkopocTHasa cnocobHOCTb NMOALWUNHKUKA U
CKOPOCTHble XapaKTepUCTUKN CcMa3biBaHUA
B OOCTMXEHUU onpefeneHHbIX CKOPOCTEN,
OJMHaKOBO BaXXHbl.

Onsa oueHkn paboToCnOCOBHOCTU CMa3KkuM unm
onpeaeneHHoro MeToAa cMasbiBaHNSA NOALLUMIMHKMKA,
mcnonb3yeTcsa nokasaTenb, Ha3biBaeMbli
napameTpom BbICTPoOXogHOCTH , (n * d,,).

mm
n * dm .
min
(Popmyna. 9.1)
roe:
n paboyasa yacToTa BpalweHuUs

nogLwunHuka, B 06/MuH
d, cpegHuii guameTp NoAWUNHUKA, B MM

MpumeyaHue: cpegHuUii AMameTp NoALMUMHMKA
paccunTbiBaeTCd No cregyowen gopmyne:

+
am = 2 o]
m 2
(Popmyna. 9.2)
rae:
d AvameTp OTBEPCTUSA NOALUMMNHMKA, B MM

D HapY>XHbI1 AnameTp NoawmnHUKa, B MM
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MpuMepbl TUNUYHbLIX NapaMeTpoB
ObICTPOXOAHOCTU ANSA OLEHKMU
CMa3blBaHus

MeTtoa cma3sbiBaHUA n*d,

CMa3sbiBaHMe NNacTUYHOW CMa3KoMn
CTtaHaapTHble NnacTUYHble cMasku < 500.000
CneuuanbHble nnacTnyHble cmaskn < 1.000.000
Cma3sbiBaHMe Macriom
CmasbiBaHWe B MacnsiHom BaHHe < 500.000
CwmasbiBaHve umpkynsuuen macna < 750.000
CwmasbiBaHve BNpbICKOM Macrna < 800.000
CwmasbiBaHue macnsiHbiM TymaHom *) < 1.500.000

TouyeyHoe (MacnoBo3ayLUHOE)

" < 3.000.000
cMasbiBaHue *)

Tabnuua 9.1

*) Ona napameTpoB GbLICTPOXOAHOCTMK >
1.000.000 BaxHOe 3HayeHUe mmeer
HaKOMNMEHHbIN NpakTUYecKknn onbiT. Ans
MacrnoBo34yLUHOro MeEToAa CMa3biBaHUsi MOTyT
notpeboBaTbCs cneumanbHble YCTPOWUCTBA,
TakMe Kak MacnsiHble NMPOMEeXYTOYHbIe
oxnaguTenun, AONONHUTENbHbIE HACOChl UNKU
oTAenbHas cuctema nogaym Cxaroro Bo3gyxa.

BenunyunHbl, ykazaHHble B Tabnuue 9.1,
npegHasHayeHbl ANs UCNoNb30BaHUSA TONMbLKO B
KayecTBe CNpaBOYHbIX AaHHbIX.

I‘Io,qpo6Hb|e XapakKTepUCTUKMN N TOYHbIe BENMMYUHDbI
Onsa onpeferneHHon CMaskm MOXHO nonyynTb y
npounssoanTena mnn noctaBwmMKa CMa304HbIX
mMaTepunarnos.

3apaum CMaso4HbIX mMaTepuanoB

Bce cmasoyHbie maTtepuansl, ncnonb3dyembie B
noagwmnnHUKax KaveHud, BbINONMHAKT crnegywouine
OCHOBHblE 3a4a4u:

= oTAerieHne MmetTannn4yeckmx I'IOBerHOCTEﬁ
Apyr OT Apyra;

CwmasbiBaHue
NoALMUMNHUKOB KayeHus

- CHUXEeHUe TPeHUA B 30HaX Harpys3kwu
nogwunnHuka (To ecTb, B TOYKax
KOHTaKTa KayeHus u B obnactax TpeHusA
CKONbXeHus);

= YMeéHbLueHue N3Hoca
- KOHCepBauusa yacTeyn nogLMNUHKa

- npepoTBpaweHune nonagaHusd
3al'pi|3H6HVIﬁ B NYCTOTbl No4 CMa3Ky

- paccenBaHue Tenna 3a c4eT CMa3ku
MacsrioMm

BaxHble XapakTepUuCTukn CMa3oYHbIX
mMaTepuanoB

BsaskocTb

BA3KoCTb - 3TO CBOWCTBO TEKy4Yux ten
(>kmakocTen) okasbiBaTb COMPOTUBMNEHMKE
nepemMeLLeHnto OgHOro NX Cros MAnM Yactu
OTHOCUTENBHO APYron.

370 ogHa U3 camblX BaXKHbIX XapakTepUCTUK
CMa3s04HbIX MaTepuarnos, y4yuTelBaeMas npu
BblbOpe Macna Ans cmMa3sbiBaHUsi NOALLUMIMHUKOB.
B cnyvyae Bblbopa mnacTUYHbLIX CMa3o0K,
06bI4HO paccMaTpuBaeTCs BS3KOCTb 6a30BOro
Macrna, Kak OCHOBHOW COCTaBHOW 4acTW 3TOro
TNa cMasku.

B npuHuune, npu Boibope cmasknm ans
noaLlmMnHMKa Bcerga Heobxoanmo pasnuyatb
HOMWHaNbHYH BA3KOCTb CMa304YHOro
maTtepuana, kotopas SABNsSeTcs onpeaeneHHomn
3TanoOHHON BENVYMHON 1 pabouyto BA3KOCTb,
KOTOpow obnagaeTr cmaska B onpefereHHbIX
SKCMNyaTaLMOHHbLIX PeXuMax npu onpeaeneHHomn
paboyen TeMnepartype NOALLMIMHMKOB.

[MockonbKy BA3KOCTb CMa304YHOro matepuana
B Oonblwen cteneHn 3aBUCUT OT €50
TemnepaTypbl, HOMMHaNbHaA BA3KOCTb
Bceraa obo3HavaeTcs GyKBEHHbIM CMMBOIIOM
BMecTe C aTanoHHoOW TemnepaTtypon. Kak
npaguno, o6o3HavyeHNe HOMUHaANbHOWN
BA3KOCTU NPUBHA3AHO K 3TANlOHHON
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CwmasbiBaHue
NoALUNHUKOB KayeHus

TemnepaTtype 40°C (v40). B HekoTOpbIX
cnyyasix B 0603Ha4yeHMn MoryT ObiTb yKasaHbl
Apyrue aTanoHHble TemnepaTypbl, Hanpumep,
(v50) nnu (v100).

KoHcucTteHuus

TepmuH «KoHcUcTeHLuA» onpegensieT cTeneHb
«FYCTOTbI» NNAacTU4HOM cMa3ku. KoHcucTeHums
CMa3Ku1 KnaccuumumupyeTcs no LiKarne Knaccos
NLGI (HaumoHanbHbIN MHCTUTYT CMa304HbIX
matepunanos CLIA) B cooTBeTCTBUN CO
craHgaptom DIN 51818, (cm. Tabnumuy 9.2 Ha
cTp. 179).

O4yeHb MATKME NNacTU4YHbIe cMasku
MCNONb3ywTCH, Kak npaBuno, B
BbICOKOCKOPOCTHbIX MpUMoxeHusx. Cmasku
Huswwnx knaccos NLGI asnsaiwTca 6onee
XKECTKMMU MO CpaBHEHMWIO CO cMaskamu Gonee
Bblcokux knaccos NLGI.

[na cmasbiBaHUSA NOALIUMHUKOB KadYeHus B
OCHOBHOM MNpeaHa3HaYveHbl MacTuyHble CMa3ku
HopMarnbHbIX knaccos 2 u 3 no wkane NGLI,
XOTS1 TaKKe MOTryT UCMOMb30BaTbCA U CMa3Ku
knaccos O n 1.

OThpeneHue MeTannuyeckKkux
NoBepXHOCTeX B NOALIMMHUKE

HanGonee BaXHbIM NpeAHa3HayYeHUeM
noGoro cMa3oyHOro mMaTtepuana siBNsieTcs ero
CNOCOGHOCTL MOJHOTO OTAENEHUst MeTanInYeckmx
NMOBEPXHOCTEN KOMMOHEHTOB MOALWWMHMKA ApYr
OT Apyra B 30He HarpysKu.

Kpome TOro, ctaHLapTM3NpOBaHHbIA pacyeT
HOMWHaNbLHOrO cpoka cnyx6bl NOAWMNHMKA
(L10), cornacHo ctaHpgapTty DIN ISO 281,
nogpasymeBaeT AOCTaTO4YHOe oTAeNeHue
MeTannmMyecknx NoBepXHOCTEN NOALLNMHMKA ApYr
ot agpyra (Puc. 9.1).

NKE
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1

Puc. 9.1

OdpdhekTnBHOE M NONTHOE OTAENeHune
MeTannn4yeckmx NOBEPXHOCTEN KOMMOHEHTOB
nogWmnnNHUKa Apyr oT Apyra MoxeT ObiTb
AOCTUrHYTO NpW OCTaTO4HO GOMbLUON TOMNWUHE
(s) cma3oyHOM NneHKM (2), koTopasa co3gaeTcs
CMa304yHbIM MatepuanomMm B obnactu KoHTakTa
mMexay pabounmy NOBEPXHOCTAMU TEN KayeHus
(1) v konew noagwmnHuka (3).

MoaTomy TonuwmMHa (s) NAEHKN CMa3o4vyHOro
MaTtepuana gomkHa 6biTb 6onblle, Yem obwas
cymMMa pa3MepoB BMagWH U BbINYKNOCTEN
NOBEPXHOCTEN, Ha3blBAEMbIX LLEPOXOBATOCTbIO
NOBEPXHOCTU, CMEXHbIX KOMMNOHEHTOB
NoALINMHKUKA.

TonwmHa (s) aTow NNeHKM 3aBUCUT OT paboyen
BSI3KOCTU 6a30BOro macrna nnacTu4Hom cMasku u
pabouyeri CKOpOCTY BpaLLEHUs1 NOALLUMIMHMKA.

Kpome Toro, B CMa3o4HOM maTtepuare He OOMMKHbI
NpUCyTCTBOBaTb Kakne-nmbo 3arpsisHstoLLmMe unm
MHOPOZHbIE YacTuubl C pasmepamu Gonblue, Yem
TOMLMHA CMAa304HOM NIIEHKM (S).

Mpn BbINONHEHUU 3TUX HEOOBXOAUMbIX
yCNnoBuWI, fOCTUTaeTcs, Tak HasblBaeMoe
«ruapoaMHamMuyeckoe» cMa3blBaHue B
NOALLNMHUKE.

OpHako Ha npakTuke, ycnoeuma Takoro
rmapoanHamMn4yeckoro cMmasbiBaHna B noAgLlUMNHUKe
He Bcerga moryTt ObITb OOCTUTHYTbI.
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Bo MHOrMx nNpunoxeHusix NOALUNMNHUKOB MOXET
BO3HMKHYTb, TaKk Ha3blBaeMoe, “orpaHuy4yeHHoe
cMa3biBaHue”, rge nonHoe pasgeneHue
MeTannnyeckmx NoBePXHOCTEN KOMMNOHEHTOB
noLmnnHUKa He Bcerga rapaHTupyetcs, (cm. Puc.
9.2).

7
—\

4 \ 2

Puc. 9.2

Ha npakTuke, MeaneHHble 4YacTOoTbl BpalleHus,
BbICOKME TemnepaTypbl, MCNONb30BaHue
cMa30K C HU3KON paboyen BSA3KOCTbIO,
3arpsi3HeHMe CMa304HOro NpoMeXxyTka unu
cTapble CMa3Ku MOTyT MPUBECTU K YMEHbLUEHMWIO
TONWMWHBLI CMAa304YHOW MMEHKWU, YTO NO3BONSAET
MeTanIM4yeckMm NOBEPXHOCTSIM KOMMNOHEHTOB
noAwWmnnHMKa KOHTaKTMpoBaTb ApYr APYrom, Kak
nokasaHo Ha Puc. 9.2.

Bbi6bop BA3KOCTM CMa304YHOrO
MaTepuana

dakTnyeckas pa6o‘4aﬂ BA3KOCTb CMa3KWu
onpenendeTca cneanyownmm dakTopamu:

- HOMUHaNbHOMN BA3KOCTbLIO CMa3Ku;
- pa3Mmepom noaLlunHUKa,
- paboyen TemnepaTypom;
- YacTOTON BpalLeHUsl NOALIMMHUKA.

lMpocTtasa n, ona 6oNbWNHCTBA NPUMOXEHUNA
[OCTaTO4HO TOYHas, oueHka paboyen BA3KOCTH
CMa3Ku Npu onpeaeneHHbIX aKCNnyaTauMoHHbIX
yCrnoBusiX onucaHa B pasgene “Bbi6op TMna u
pa3mepa nogwunHuka” (Ctp. 79).

CwmasbiBaHue
NoALMUMNHUKOB KayeHus

BbiGop BSI3KOCTM CMa3ku OCyLLeCTBNSAeTCS Mo
crneayoLwmum Lwaram:

1) onpegeneHne cpeagHero AavamMeTpa
nogwunHuka dm

2) oueHka Tpebyemon pabouyen BA3KOCTU
cmasku v1

3) onpepeneHue cdakTuyeckonm pabouen
BA3KOCTU V'

4) onpepgeneHue CooTHolWeHUs Tpebyemon
BSAI3KOCTM K (paKkTU4ecKon pabouyen BA3KOCTU v

CyuwecTByeT TecHas B3aMMOCBSA3b MexXxay
cuTyauumel co cmasbiBaHMEM MOALMUNHUKA B
onpeaeneHHOM MPUIIOKEHUN U ero OXUAAEMbBIM
CPOKOM CIy>0bl.

OTa B3aumMoCBS3b paccmaTpuBaeTcs B
MoANULNPOBAHHOM METOAEe OUEHKU cpoka
CNyX06bl NOAWMMNHUKA KayeHUss Npu NOMOLLM
HECKOIbKMX pacyeTHbIX KO3hMDULINEHTOB.

CmoTpuTte pasgen «Bbibop Tuna n pasmepa
noALwunHuKa», ctpaHuua 95.

Hdo6aBKu B cMa304HbIX MaTepuanax

0Ons nonyyeHns cneundUYHbIX XapakTepUcTmnk
CMa304HbIX MaTepuanoB, B HUX MOTYT ObITb
BBeAEeHbl oauH Unn bonee peareHToB, KOTopblie
Ha3blBalOT «4o0OGaBKaMun».

Hanbonee BaxHbIMU gobGaBkamu sABNSAKTCSA
AHTUOKUCIIUTENN, KOTOPLIE NMPOASIEBAKOT CPOK
cny0bl cMasku, aHTu3agupHbie EP no6aBku
(EP = Extreme Pressure - akcTpemanbHoe
paBneHue), obecneynBatlme nyywyto
NepeHOCUMOCTb NOALUMMHUKOM BO3OENCTBYHOLLMX
Ha Hero Harpys3ok, U pa3nuyHble Apyrue cocTaBbl U
KOMMOHEHTBI.

OTun peareHTbl, Kak NnpaBuno, BCTynawT B
XUMUYECKYIO peakuuio, Hanpumep, Kak B crydae
EP pno6aBok, co cTtanblo noALnnHuKa.

B ocobbix NPUINOXEHNAX C OrpaHNYeHHbIM
cMa3biBaHnem, rge cmasoyvyHada nneHka He
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MMeEeT OOCTaTOYHOM TOMLWWHbLI ANS OTAENeHus
NMOBEPXHOCTEN MpU BCEX 3KCMIyaTaLWOHHbIX
pexunmax, Bbibop nogxogawen gobaBku K
CMaske MOXET urpatb NepBOCTENEHHYKO Pofb B
obecneveHnn paboTocnocobHOCTM NOALLUMMHMKA.

B cnyyae cMasok, umewmnx MHoro go6aeok,
B o6sA3aTenbHOM nopsagke AoNkHa GbiTb
paccMoTpeHa M yTo4HeHa COBMECTUMOCTb CMa3Ku
C MaTepuanamu yrnnoTHEHUN.

MnactnyHble cMasku

MnacTnyHble cMmaskun npenmyLecTtBeHHO COCTOAT
13 6a3oBOro Macna, 3aryctuTens u cneumarsbHbIX
XNUNMNYEeCKNX peareHToB, Ha3blBaeMblX
nobaskamu.

Ba3oBoe macno

BasoBoe macno no cywecTBy onpeaensiet
CMa304YHble XapaKTepuUCTUKM NinacTUYHoM
cma3ku. Haubonee pacnpocTpaHeHbl
MUHepanbHble 6a3oBble Macna, a 4na
cneumanbHbIX MNPUITOXEHUA MCNONb3yTCS
CUHTETMYECKME Macna.

Mpu onpepeneHnn Tpebyemon paboyen
BSI3KOCTW NMNacTUYHOW cMas3ku Bcerga
paccmaTpuBaeTcs BA3KOCTb 6a3oBoro
macna.

3arycturens

B kayecTBe 3aryctutensa B nNnacTUYHOMN
CcMaske UCMNoNb3yTCA NPenMyLLeCTBEHHO
MeTannuyeckne Mbina (Hanpumep, NUTUEBoe,
KanbuMeBOe UNM HaTpMeBOEe Mbina), x0T
MOTYT UCNONb30BaTbCA U HEKOTOpPbIE
ApYyrue KOMMOHEHThI, TakMe Kak BEeHTOHMUT,
nonMMoYeBUHa, nonuteTpadToOpPaTUNEH
(PTFE).

CylLLIecTBYIOT TakxXe MAacTUYHbIe CMa3Ku
CO CMelaHHbIMU MbiflaMU, B KOTOPbIX
NPUCYTCTBYIOT 3arycTuTenu, cocrosiLime us
[ABYX pasnuyHbiX Mbin. OBbIYHO MCMOMNb3yHTCA
CMeCH HaTpUeBOro M KasnbUMEBOro Mbina Unm
FIMTUEBOTO U KanbLMeBoro Mblna v T.4.

,El,pere TUNbl NMNAaCTUYHbBIX CMaAa30K
npegcrtaBjieHbl TaK Ha3blBaeMblIMU
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KOMMNMNEKCHbIMU NNacTUYHbIMU CMa3KaMu,
B KOTOPbIX MCNONb3YTCHA 3arycTtutenu,
cocToslne U3 MeTannMyeckoro mbina u
MEeTannmM4eckomn conu.

MnacTuyHble TUNbl cMa3ok OBBLIYHO
KnaccmguuupyoT no 3aryctutensiM, Kotopble
BXOOAT B UX OCHOBY - IMTUEBOE MbINO,
CMeLUaHHOEe MbINO U NIUTMEBOE KOMMMEKCHoe
MbII10.

3aryctutenb Takxe NpevMMyLWecTBEHHO
onpegensaeTr KOHCUCTeHUU (ryctoTy)
NnacTUYHOW CMa3KM, ee MexaHU4yeckyl u
XMMUYECKYI0 CTOMKOCTb, BO3MOXHbIN Anana3oH
pabounx TemnepaTtyp U BOOOCTOWKOCTb
NNacTU4HON CMa3Ku.

Mpapauus KOHCUCTEHUUN

KoHcuCTeHUMSa nmnacTU4YHbIX CMa30kK
onpepensetca rNybuHOW NorpyxeHus
CTaHOapTHOro KOHyca B UCCegyeMyto cMasky
npu Temnepatype +25 °C 3a nsaTb CEKYHA.
[myBuHa norpyxeHus namepsieTcsa no Lwkane ¢
warom 0,1 MM. OTOT MeToA pernaMmeHTUpoBaH
crangaptamu DIN I1ISO 2137.

[o Havyana TecTa onpefeneHnst KOHCUCTEHUMK
NNacTUYHOW CMa3Ku, oHa AOSIKHA GbIThb
COOTBETCTBEHHO NMOATOTOBMEHA K 3TOMN
npouegype.

B 3aBUCUMOCTM OT rycTOTbl NNACTUYHOW CMasKu,
6onee rmybokoe NPOHMKHOBEHME TECTOBOINO
KOHyca B CMasKy ykasblBaeT Ha 6ornee MArkyto
nnacTuyHyto cmasky u no wkane NLGI Takas
cMmaska umeet 6ornee HM3KWIM knacc.

Mony4yeHHble B pe3ynbTaTe UCMNONb30BaHUSA
3TOro MeTofa Benu4YMHbl Ha3biBalOT «pabounm
NPOHUKHOBEHMEM (NeHeTpaLUuen)».
Knaccudmkaums atnx nokasatenemn nnacTuyHon
cMa3ku ans pabo4yero NPOHUKHOBEHUS
onpeaenseTcsa Kak rpagauns KOHCUCTEHLUUN
(Tabnnua 9.2).
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Mpapauus
KOHCUCTEHLUMU Nno Pa6ouee
Knaccudumkaumm NPOHMUKHOBEHMe
NLGI koHyca (0.1 mm)
(DIN 51818)
000 ot 445 o 475
00 ot 400 go 430
0 ot 355 fo 385
1 ot 310 go 340
2 oT 265 go 295
3 ot 220 go 250
4 ot 175 go 205
5 ot 130 go 160
6 ot 85 oo 115
Tabnuua 9.2

B 3aBMCMMOCTM OT TMNa NOALUMMHMKA €ro pasmepa 1 U3BECTHbIX MHANBMAOYANbHBIX SKCMNyaTaLMOHHbIX
PEeXMMOB, ANs CMa3sblBaHWA NOALIMMNHUKA MOTYT UCMOMb30BaTbCA NNacTUYHbIE CMas3ku C pasHoM
rpagaumen KOHCUCTEHLNM.

MsArkve nnacTtuyHblie CMa3Kun ABMSAKTCS ONTUMAalbHLIMU ANS UCMNONb30BaHUS B HEOOMbLUNX U
MWHWATIOPHbIX NoALNNHUKAX, Npu HU3KUX TemnepaTtypax Uin npu BbICOKMX YaCTOTax BpalleHUa U npu
ncnonb3oBaHMn LI.eHTpaJ'IIASOBaHHOIZ CUCTEeMbl CMa3blBaHUA.

FYCTbIe nnacTU4YHble CMa3Ku SABMATCA Hanbonee noagxoadwmMmMu ans prI'IHOI'a6apVITHbIX
nogLnnHUKOB, pa60Tarou.w|x MPpU BbICOKUX TEMMNepaTypax Uin ¢ HUSKMMn 4actotamMmun BpalleHua.

Kpome Toro, 6onee ryctas nnactuyHas cmaska cosfaeT Nyudlnin repMeTusnpyrowmm apgexT B
NOALLNMHUKE.

HekoTopble BaXHble mapaMeTpbl U XapakTepUCTUKU NAACTUYHbIX CMa3ok, HanGornee 4acTo
NPYMEHSIEMbIX ANS CMa3biBaHWs NOALUUMHMKOB, NepevncreHsl B Tabnvue 9.3:
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BaszoBbin Avana3oH Temnepartyp
peareHT Mbina BasoBoe macno Mpumeyanus
3aryctutens > <
m::ﬁgaanoe -30°C (-22°F) +120°C (+122°F) HopmanbHasi nnactuyHasi cMaska
) TP CuHTeTu4eckoe -60°C (-76°F) +130°C (+266°F) HuskoTeMnepaTypHas/BbICOKOCKOPOCTHAs
macno nnactTnyHas cmaska
CunukoHosoe -40°C (-40°F) +170°C (+338°F) Bbicoko- n H1u3koTemnepartypHas
macno nnactTuyHas cmaska
HatpueBbin m:g;eganwoe -30°C (-22°F) +100°C (+122°F) [lnoxas BoAOCTOMKOCTb
BeHTOHNT MwuHepanbHoe -20°C (-4°F)  +150°C (+302°F) BblicokoTemnepaTtypHas nnactuyeckas
macno cMasKa Ansi HU3KWUX YacToT BpalleHust
MonuMoYeBuHa MuHepanbHoe -20°C (-4°F)  +150°C (+302°F) BbicokoTemnepartypHas nnactnyeckas
macno cMasKka [nsi BbICOKMX YacTOT BpaLleHus!
Kanbumesbiit MwuHepanesHoe -20°C (-4°F)  +60°C (+140°F) MpeBocxoaHas BOAOCTOWKOCTb
macno (repmeTuanpytoLan cmaska)
KanbumneBbin MuHepanbHoe -30°C (-22°F) +150°C (+302°F) BbicokoTemnepatypHas nnactuyHas
KOMNneKc macno cMaska, a Takke Al BbICOKMX Harpy3ok
Harpuest1i Mutiepanbroe -20°C (-4°F) +130°C (+266°F) [ns o4eHb BbICOKMX Harpy3ok
KoMnneKkc macno
AnoMuHMeBbIN I\M/I::ﬁc;))aanoe -20°C (-4°F) +70°C (+158°F)  Xopoliuasi BOOOCTONKOCTb
ANIOMUHUEBLIA  MUHEDANLHOE BbicokoTeMnepaTypHasi nnactuyHas
P -40°C (-40°F) +150°C (+302°F) cma3ka Onst BbICOKMX YacTOT BpalleHus, a
KOMNneKc macno
TakKke AN BbICOKMX Harpy3ok
MUHEDANBHOE BbicokoTeMnepaTypHasi nnactuyHas
Macng -20°C (-4°F) +150°C (+302°F) cma3ska Ans BbICOKMX 4acToT BpaLleHus, a
TaKKe ANS BbICOKMX Harpy3ok
BapueBbIn
komnneke CUHTETIYECKOS HuskoTemnepaTtypHasi nnacTuyHas cmaska
MAcHo -60°C (-76°F) +130°C (+266°F) Ans BbICOKMX YacTOT BpaLLEeHWs; xopoLuas

CTOWKOCTb K Napam 1 UcnapeHusim

CMa3sKu ¢ NMIUTMeBbIMU MblNlaMK

Tabnuua 9.3

OrpaHWYeHHbIN U HU3KWUIA Auanas3oH pabouunx
Temneparyp.

ABNAKCTA CaMbiMU pacnpoCcTpaHeHHbIMKN OnA
nogWnnHNKOB. Takne cmasku, Kak npasuno,
MCNONb3YyHOTCA B 3aKPbITbIX NOALUMNHUKAX.

Cmazsku ¢ KanbumeBbIMU MbinaMmu

MIMelT 04eHb XOPOLUY BOAOCTOMKOCTb, HO

Cma3ku € MblflaMU Ha OCHOBE KanbLuueBOro
KOMNJieKca

MmMetloT xopowy BOAOCTOMKOCTb U BbICOKMWM
AvanasoH pabounx Temneparyp.
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MnacTnyHble cMasku C KanbLMeBbIM KOMMNEKCOM
MMelT TEeHAEHUUIO K 3aTBepaeBaHuio npu
ObICTPOM OXnaxaeHUw.

Cma3sku ¢ HaTpueBbIMU MblllaMUn

MmetoT xopoLuyto 3almTy OT Koppo3umn brnarogaps
CNocobHOCTM npeBpalleHns onpegeneHHoro
Konu4yecTtBa BoAbl B aMynbcuio. KoHcucTeHuus
3TUX CMa3oK OAHaKO MpubnuxaeTcs K XUAKOCTSIM
npu nNpucyTcTBMmn B6ONbLLIOro KonnyecTsa BoAbl (To
ecCTb, nposiBnsietTca acpdekT pa3dbaBneHnss nnm
CKIMOHHOCTb K BbITEKAHUIO).

CMa3sKMu ¢ MbiflaMM Ha OCHOBe NOJIMMOY€BUHbI

MMeloT NpeBOCXOAHY CTOMKOCTb K BbICOKUM
TemMnepaTtypamMm U ABnATCcA Haumbonee
NoaAXoAaWUMMU ANA HU3KUX UNU CPeaHUX
Harpysok.

CMa3km C MbllaMM Ha OCHOBE
nonuteTpadtopatuneHa (PTFE)

CneuunanbHas nnacTuyHas cMaska Ans
ype3BblYaHO BLICOKMX paboyux Temnepartyp.
MMeeT O04eHb XOPOLWY CTOMKOCTb NPOTUB
XMMUYECKOrOo BO3AENCTBUS arpeccuBHbIX cpeq.

CmMeluMBaeMoCTb NNACTUYHbIX CMa30kK

Boobuie, korga 3To BO3MOXHO, HeobxoanMmo
nsberatb Kakoro-nmbo cMeLlMBaHUS pasnuyHbIX
NAacTUYHbIX CMa3s0K.

Mpy cMmelmBaHUKM NNACTUYHBIX CMa30K, KOTopble
TEeopeTn4YecKkn MMeT Te Xe camMble Unun
nogobHble xapakTepUCTUKN, MOTYT NPOU3ONTH
HenpeaBuAEHHbIE U HexenaTternbHble addekThbI,
Bbl3BAHHbIE XUMUYECKMMU peakLUaMn Mexany
onpegeneHHbIMM KOMMNOHEHTAMW CMas3okK U nx
pobaBkamu.

Tonbko Te NNacTU4YHbIe CMas3ku, KOTOpble
MMEIT B COCTaBe TOT XXe CaMblin 3arycturtenb un
naeHTu4Hoe unm nogobHoe 6asoBoe macro, MoryTt
cMelwnBaTbCA (Hanpwmep, nnacTtnyHblie CMa3kun C
NNTNEeBbIMU N KarnbuUuneBbIMU MbIJ'IaMVI).

CwmasbiBaHue
NoALMUMNHUKOB KayeHus

B cnyuyasax, rae ctaHoBMTCA Heobxoammon
3aMeHa MCNonb3yeMoi NNacTUYHOW CMa3ku, K3
nogLuMnHMKa AomkHa 6biTb yaaneHa Bcst ctapas
cmaska. Takke JOMmKHbI ObITb TLATENbHO OYMLLIEHBI
OT CTapoy cmMasku Bce MonocTu Kopnyca, Tpyoku n
KaHaBKN CUCTEMbI CMa3bIBaHWS.

o npolwecTBUM HEKOTOPOro nepuoga BpeEMEHU
nocrie 3ameHbl cMa3ku, Heob6xoaMmo yoenntb
ocoboe BHMUMaHue npoeepkKke COCTOAHUA
CMasbiBaHMA B NOALLNNHUKOBOM Y3Ie.

Ecnn TpebyeTcsa, ToO MHTepBanbl MexAay
nepecMasbiBaHWEM MOALIMMNHUKOBOrO y3na BoO
BPEMSs TaKoro nepyoAa A0MmMKHbI ObITb COKpaLLIEHbI.

KonnuyecTBO HEOOXOAUMOMN NNacTUYHOMN
CMas3Ku

KonuyecTBo nnactuyHom cMmasku, Heobxoammomn
ONs cMasbiBaHUA noALwunHuka, obblyHO ObiBaeT
0OYeHb HEDONbLLMM.

[Mocne nepBoHa4YanbHOro 3anofNHeHUS
NOALIMMHMKA NNacTUYHOW CMasKol M nepuoaa
ero obkaTku, HEKOTOPOE KONMUYECTBO CMa3ku
BbiTankmBaeTcd 13 paSowlx 30H nogwunnHukKa
BpawawWMUMNUCa KOMNOHEeHTamMmn. OT0
KONIMYECTBO CMasku co3aaeT ee pe3epBHbIit
3anac B NOAWWUMNHUKOBOM y3ne. Takum
o6pa3om, NOALMMHUK HafeneH cnocoBGHOCTLIO
n aBTomMaTn4vyeckn ynpasndaeTt KoOnn4ectsom
HeobxoaMMOo eMy CMa3ku, HaxoAsLLENCs BHYTPU
NOALLMMHMKA.

MepeMelleHne NNacTUYHON CMa3KM BO BpeMS
BpalWeHUs noglWMNNHUKA MOXET Bbi3BaTb
NosiBNeHWe AOMOMHUTENBHOMO TPEHWUsl, KOTopoe,
B CBOI o4yepedb, CNOCOOGCTBYET NOBbILLEHUIO
paboyen TemnepaTypbl NOAWMNHUKA. JTO
HopMarbHoOe siBreHue. B akcTpemanbHbIX criydasx,
Korga nepeMelleHme cMasku B NOALIMMHUKE U
M3 Hero HeBO3MOXHO, TO BbipabaTbiBaeMoe B
NOALIUMHWKE TENNo MOXET Bbl3BaTb Meperpes
NOALLMMHMKA.

CTeneHb 3anofiHeHUs1 NogLWwnnHMKa NnacTU4HOM
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CMa3KoW onpepensercs, rmaBHbIM ob6pasom,
KOHCTpYyKUMEeWn NoAwunHuka n ero paboyen
YaCTOTOW BpaLLEHWsI.

CBo6oaHOE MpPOCTPAHCTBO BHYTPU CaMoro
nogLunnHMKa BO BCEX Cryyasx Bcerga AOSKHO
ObITb 3aMOMHEHO NIIaCTUYHOW CMa3KoMN.

CTeneHb 3anonHEeHUda NnacTU4YHOM cmMasKkon
nonocTen NOAWMWNHNUKA AONXHAa ObITh
onpegeneHa ¢ NOMOLWb0O pekoOMeHAaAUUN,
yKasaHHbIX B Tabnuue 9.4:

CreneHb
OTHOCUTenbLHas 3anonHeHust
yacToTa BpalleHus, B NoALMUNHMKA
% nNacTU4YHOMU

cmaskou, B %

> <
- 20 ot 80 10 90
20 75 ot 30 fo 50
75 25
Tabnuua 9.4

*) B % OT HOMUHaNbLHOW YacTOThbl BpalleHns
NoALlWNMNHMKA, cMa3blBAEMOro NnacTU4YHon
CMa3Kom

**)B % OT Bcero cBOOOAHOro NpoCcTpaHcTBa B
noaLwwmnHuKe

B npunoxeHunax ¢ ocobbiMn ycnoBusmu
akcnnyatauuu, HanpumMmep, TakMMu Kak
NOALUMMHMKN LWIKMBOB, BpallaloLlinecs C o4eHb
HU3KMMW YacToTaMu, MOMOCTU MOALWMMHUKA
MOryT 6bITb 3amnofiHeHbl NIacTUYHON CMa3KoWn
NONMHOCTbIO BO Mm3bexaHne nosasBneHus
BOAHOroO KoHAeHcaTa (TO ecTb, co3gaeTcs
COOTBETCTBYHOLLEE YNNOTHEHNE).

Cpok cnyx0bl NNacTUYHOM CMA3KU U
NepuoanYHOCTb €€ 3aMeHb

CmasouHble Marepuanbl B noglnnHMKe NOCTOAHHO
noaBepraroTCcA MeXaHU4YEeCKOMY HanpsAXXeHuto u
MCNblTblBAlOT BbICOKOE AaBlieHUE, Bbl3blBaeMoe
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BpallleHMEM U OBWXeHNeM Ten kadeHus. Kpome
TOro, cMasku, B npouecce paboTbl NOALUUMHKKA,
M3MEHSIIOT CBOU CBONCTBA, OCOOEHHO MPU BbICOKUX
pabounx TemnepaTtypax, KOTOpble Bbl3biBAOT
OKUCIeHne KOMMOHEeHTOB cmasku. MpucyTcTBue
Bnary B NOALWMWMHKKE, 3arpA3HEHNS U apyrue
3MeMEHTbI TakXe Bbi3blBAKOT OnpeaeneHHble
XUMUYECKNE peakumm B CMa30o4vHbIX MaTepuanax.

Mo 3TMM NpuyYMHaM Cpok CJ'Iy)K6bI nnacTuyHom
CMa3Ku, Kak npaBuno, orpaHn4eH.

B cnyyae 3anonHeHVs MOALWMUNHUKOB KavyeHUs
NNacTU4HON CMa3KoW «Ha BECb CPOK CRYXObl»,
B OCHOBHOM MOALLMNMHUKOB MMEIOLUMX 3aLUTHbIE
Wwanbel nNn ynnoTHeHUs ¢ o6enx CTOpoH, CPoK
cnyx0bbl CMa30o4HOro martepuana B MOALUMMHUKE,
Kak oxuaaercs, byaet 6onee NpoAoIMKUTENBHBIM,
YeM BEpOSATHBIN CPOK CyXObl MOALWNMHMKA.

B npunoxeHusx, roe TexHudeckoe obcnyxmBaHue
NOALWMUNHUKOBBIX Y3I0B SBNAETCSH BaXHOMW
npoueaypoii, Bcerga He0GXoANMMO paccMOTPeTb
M OLEHUTb pearnbHbIi CPOK CMyXGbl CMa304YHOro
matepuana.

OTO CTAHOBMTCA OYEBUAHLIM ANS MPUTOXKEHUN,
roe Heobxoguma peryndapHaa 3ameHa CMas3ku.

MpoooONXUTENbHOCTbL CpOKa CNyXObl
NMacTUYHOW CMasku 3aBUCUT OT OTAENbHbIX
3aKcnnyaTauMOHHbIX YCMNOBUiA, 0COGEHHO OT
paboyeit TeMnepaTypbl U YacTOTbl BpaLleHuUs
NOALUMMHMKA.

PeanbHas oueHKka cpoka cny»0bl NnacTUYHOMN
CMa3KMu BO3MOXHa C NMOMOLLbl creaytowen

dopmyrbl:

6
tn_—10
n*\/g

- b * d [h]
(Popmyna. 9.3)
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roe:

aunb-koshpdbuumeHTol TUNA U cepun
nogwwunHuka (Tabnuua 9.5);

n paboyada 4yacToTa BpaweHus
nogLnnHmka, B 06/MuH

d OvaMeTp OTBEepPCTUS NOALUMMHKKA, B MM
t, CpoK cnyx06bl cMa3ku (paboyme vachl)

M3 coobpaxeHnit 6e3onacHOCTU, UHTepBanbl
3aMeHbl NNIACTUYHOW CMa3KM B HOBbIX MaLLMHAX
N MexaHuamax, Afs KOTOPbIX OTCYTCTBYeT
HaKOMMEHHbIN MPaKTUYECKWUIA ONbIT, He OOKHbI
npesblwaTb NnpubnunantensHo 50% - 60%
OT pac4yeTHOro cpoka cnyx6bl cMa304HOro
mMatepuana.

MpoaoNXNTenbHOCTb UHTEPBANOB 3aMeHbl
CMa3ku B NOALMMNHUKOBOM y3re MOXeT BbbiTb
yCTaHOBIIEHA B COOTBETCTBUU C OnpederneHHbIMU
KpUTEpUSIMU.

XOoTsl peKOMEHAYETCA U3HavanbHO OCYyLLECTBNSATh
OYeHb TulaTenbHoe HabnwaeHne 3a ycnoBmsmMu
cCMas3blBaHUs B NOAWMWMNHUKOBOM y3re U
3P PEKTUBHBIN MOHUTOPUHI MECTOMONOXEHNA
NoALLMIHUKA.

CwmasbiBaHue

noaWwWNMNHUKOB KavyeHus

Tunel u cepun KoadhchmumeHTb!

noawMnHUKOB a b

PagnanbHble WwWapukoBbie

NOALWWNMNMHUKN

160, 60, 62 75 18

63 65 18

64 55 18

PaguanbHo-ynopHeie

LwiapuKoBble NOALWUNHUKAN

798 65 18

73 B 55 18

32 55 18

33 55 18

LUapVIKOBbIe noALWWUNMNMHUKN

C YeTbIPexTo4YeUYHbIM

KOHTaKTOM 65 18

QJ2 55 18

QJ3

CaMOYCTaHaBHMBaIOlLIMeCﬂ

wiapuKkoBblie nogWNNHUKN

13 23 65 18

LUunuHgpuyeckue

pOﬂVIKOBbIe noALNMHUKN

N10, N2, N2.. E 75 18

N3, N3.. E 65 18

N4 55 18

KoHun4yeckne ponukoBbie

noALNNHUKN

302.., 320.., 322.., 20 7

303.., 313 18 7

323.., 15 7

Ccpepunyeckme poriMkoBble

NOALNMNMHUKN

222.. 20 7

223.. 15 7
Tabnuua 9.5

HekoTopble thakTOpbl OKasbiBalowWmMe BMsiHUE HA NEPUOANYHOCTL 3aMeHbl CMa3Ku

MHTepBan.l MeXxay 3aMmeHamMu NAacTUYHOM CMasKkM B NOALMMNHMKE, pacCYUTaHHbIE NO cbopmyne
(YpaBHeHme 9.3), MOoryT ObITb YTOYHEHbI, NPUHMMaa BO BHUMaHWUE onpenerneHHble obcTosATenbCTBA.
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CwmasbiBaHue
NoALUNHUKOB KayeHus

Mony4eHHble 3HaYeHNA AENCTBUTENbHbI TOMBKO
ANna NocTOoAHHbIX pabounx TemnepaTyp, He
npesbiwatowmx 70°C (158°F). Npu Temnepatypax
Bbilwe 70°C (158°F) nnacTtuyHble cmMa3ku Ha Gase
MWHEpanbLHOro macna 4pesBbl4alHO GbICTPO
cTapetor.

Korga cmaska nopgBepraeTtcsd BO3AeNCTBUIO
NocTOsIHHbIX pabounx TemnepaTyp Bbiwe 70°C
(158°F), pacyeTHble BENMNUYMHBI UHTEpPBanNoB
MeXAy 3aMeHaMu cMa3Ku, NoslyvyeHHble 13
YpaBHeHus 9.3, A0NXKHbl ObITb COKpalleHbl
HaMonoBuHY ANSA KaX[oro yBenvyeHusa paboyen
Temnepatypbl Ha 15°C (59°F).

3aBNCMMOCTb 3TOrO COKpAaLLEHUsI UHTEPBArioB OT
TemnepaTypbl nokasaHa B rpaduyeckon gopme
Ha Puc. 9.3:

%] “
100
\
75 N\ —_—
\
50
25 =
\\
10 \\\
0 —
70°C 85°C 100°C 115°C §[°C]

Puc. 9.3

roe:

t WHTEpBan Mexay 3ameHamu cmasku, B %
9 noctosHHas paboyas Temnepartypa, B °C

Ecnu nnactuMyHas cmaska B nNoglWUMHUKe
TakXe UCNOoJNb3yeTCcd B KadecTBe YyNNOTHEeHud,
npenartcrteytowliero NnpOHNMKHOBEHUIKD B HEro
3arpAa3HeHnd, nnn ecnm HapyxHoe Konbuo
nogwunnHuKa BpauwaeTcd, TO UHTepBanbl

NKE

BEARINGS

Mexay 3aMeHaMy CMasku OOJKHbl ObiTh elle
Gonblue cokpalleHbl. OTO Takxe cripaBeannBo
Ons cnydaes, Korga noglwunHuk paboTaeT B
NPUCYTCTBUW BRAXHOCTW, MblU, XMMUKATOB U
konebaHuin n T.4.

HanpoTuB, ecnu nogwunHukn padoTtawT npu
HM3KMX YacToTax BpaWeHNs U yMepPeHHbIX
pabounx Temnepartypax, TO UHTEpBanbl Mexay
3aMeHaMy CMasku MoryT ObITb yBENUYeHb!

B kaxpom cny4yae Heob6xoQMMO pacCcMOTpPETb
CYLWEeCTBYOLWNNA NPpaKTUYECKUIA ONbIT ANs
MHTEPBANOB MexXAy 3amMeHaMu CMa3ku B
M3BECTHbIX 3KCNMyaTaLMOHHbIX pexumax Ans
TaKuX XKe Unn noaobHbIX MaLLVH U MEXaHU3MOB.

HononHuTtenbHaa nHgopmaumsa o cneumduyHbIX
XapakTepucTukax nnacTUYHbIX CMa3okK, O
XUMUYECKUX peaKkuMax B HUX C HEKOTOPbIMU
anemMeHTaMun u 06 OXMAaeMoOM CPOKE CIyXObl
CMasKu Npu onpeaeneHHbIX 3KCnyaTaunoHHbIX
yCcnoBusix, MoxeT ObITb nony4vyeHa oOT
NpOV3BOAMNTENS CMA3KM.

KonnyecTBO 3aMeH cma3ku

Heobxoanmoe KONMMYecTBO HOBOW MNacTUYHOM
CMa3Ku OOMMKHO OblTb 3an0XXeHo B MOALUNMHUK
Takum crnocoboM, KOTOPbIA rapaHTUPYET MOSTHYH
3aMeHy CTapou, UCNOMb30BaHHOW CMa3KMu.

Heobxoanmoe KonmMyecTBO NacTUYHOW CMa3Ku,
TpebyeMoe B LensAx 3ameHbl CTapon CMa3KM,
MOXET ObITb PAaCCUMTAHO C MOMOLLBIO CrieyHoLLEN

dopmynbI:

(Popmyna. 9.4)
roe:

m KONMYECTBO MOMOSTHAEMOWN NAacTUYHOMN
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CMa3sku, B rpammax
D Hapy>XHbI AMamMeTp NOALUMMHKKA, B MM
B LUMPUHA NoALUUMHKKA, B MM

i KO3 PULMEHT HYaCTOTbl 3aMeEHbI CMa3Ku
cornacHo Tabnuue 9.6

YacTtoTa 3amMeHbl CMa3Ku i

ExeHegenbHoO

Exemecs4Ho

H W DN

ExerogHo

Tabnuua 9.6

Linpkynaumsa nnactM4HOM cMa3sKku

B HayanbHOM cTagum nNpoekTupoBaHUs Bcerga
HeobxoAMMO NMpeaycMOTPeTb KOHCTPYKTUBHbIE
Mepbl MO yAaneHuto CTapon UCMOMb30BaHHOWN
CMa3Kku M3 MOALMNHMKOBOIO y3na, Takne Kak
BbIMYCKHblE OTBEPCTUSA U TPYOKM MM NOMocTn B
HIDKHEN YacTn Kopryca unun LenbHonMToro 6noka
ans cbopa v yaaneHus CTapon MCnonb30BaHHOM
CMasKu, BKMYas BO3MOXHOCTb yaaneHus
noboro ma3nuLiKa CMasku M3-3a Ype3MepHoro ee
HarHeTaHus, KOTOporo Heobxoanmo n3beratb.

lMpocTon 1 ahheKkTUBHbIA MeToa AN 3aliunThbl
nogwWwnnHMKa oT Ype3aMepHOro Konuv4yecTea
HarHeTaeMon MracTUYHON CMa3Ku NpeacTaBnsaeT
coboi cucteMy yCcTaHOBMEHHbIX KnanaHoB Ans
CcMasku, kak nokasaHo Ha Puc. 9.4.

CwmasbiBaHue
NoALMUMNHUKOB KayeHus

s 3a30p MexXAy HapyXHbIM AMaMeTpoMm
KnanaHa ansi CMasku 1 0TBepCcTMeM Kopryca

F KnanaH ans nnacTu4Hom cMasku

G MOCTYMNMNEeHne CBEXell CMas3ku B
NOALLNMHUK

D yAaneHune n3nuwkos MCI'IOJ'Ib3yeMOI7I
NIacTUYHON CMasku

Knananbl ana cma3ku (F) npegcraesngaoT
cobow Aucku, yctaHaBnuBaeMmble PSAOM C
NOALIMNHUKaMK KavyeHus. BenunumHa BHelwHero
AvnameTpa Aucka TakoBa, YTO NO3BONSET NONy4NTb
HEKOTOpPbIN 3a30p MeXAy AUCKOM N OTBEPCTUEM
Kopryca, KOTOpbI COCTaBnseT NnpubnuantensHo
1 - 3 mm. lMocTynneHne nnacTM4HOM cMasku
(G) BO Bpemsi 3aMeHbl CMa3Ku NPOUCXOAUT C
NMPOTUBOMOMNOXHOW CTOPOHbI NMOALUUMHMKA MO
OTHOLLEHUWIO K ero CTOPOHE C YyCTaHOBMEHHbIM
KnanaHom AN CMasku.

Mpn 3ameHe cCMas3km M HarHeTaHMU HOBOW
nnactuyHon cmaskm (G) B nocagoyHoMm mecTe
noALwunnHMKa co3gaeTcs BbICOKOE AaBrneHne.

OTOo AaBneHue BblgaBnuBaeT cTapylo
nnactuyHyto cmasky (D) ns nogwmnHvka n ganee
yepes KnanaH u KaHan B KpbIlKe Kopnyca 13
nocafgo4yHOro MecTa noALnmnHuKa.

[ns ynpolueHns npoueaypbl HarHeTaHUss HOBOW
NNacTUYHOM CMasKM B NOALIMMHUK, HEKOTOPbIE
TUNbl NOAWWMNHNKOB UMEIT cCrneunanbHble
oTBEpCcTUA ONA CMa3biBaHUSA U KaHaBKMU.
TunnMyHble NpuMepbl TakMX NOALWMNMNHUKOB
BKI1O4AOT OMOPHbIE POMMKMN, NOALLUMMHWKA CTYMULY
konec asTomobunen, AByxXpsaAHble POIMKOBLIE
NOAWUMNHUKN N BONBLINHCTBO Chepuyecknx
PONUKOBBIX NOALLUMMHMKOB U MHOTME Apyrve Tunbl
NOALUUMHUKOB, B KOTOPbIX KaHaBKW N OTBEPCTUS
AN CMasblBaHNS Ha HAapPY>XHOM KOMbLie ABNSOTCH
X CTaHAapTHOW XapakTepHoW 0COBEeHHOCTbIO,
Kak nokasaHo Ha Puc. 9.5.
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CwmasbiBaHue
NoALUNHUKOB KayeHus

Puc. 9.5

KaHaBku M oTBepcTMSa ANS cMmasblBaHUA, a
Takke KnanaHbl AN CMa3ku, CMa3o4vHble TPyOKu
W T.4. OOIMKHbI UMETb pa3Mepbl, KoTopble Obl
He cnoco6cTBOBaNM NpU HarHeTaHWM HOBOW
CMa3Ku BO3HWKHOBEHMIO 0O6paTHOro gaBreHus,
NpoTMBOOENCTBYIOLWEro NOCTYNNEHNIO HOBOMN
CMa3Ku.

OTBepcTre B KOpnyce NOALMMHUKOBOIO y3ra Ans
HarHeTaHMs HOBOW NMACTUYHOW CMa3KU [OJMKHO
pacnonaratbCsl Kak MOXHO 6nvxe K NOALUMIMHUKY,
HaCKOmNbKO 3TO BO3MOXHO.

B clly4ae Kopnyca nogwunnHuUKa, nMmewwero
pa3nn4yHble NOoNOCTU, HarHeTaHue HOBOMW
NNacTUYHOM CMa3ky B MOALLMMHKK BCEraa AOIMKHO
BbIMONMHATLCA B HanpaBsieHUN OT MeHbLUEeNn
nonocTu K 6onbLuei.

3arpsisHeHuns1 KaHanoB Ans HarHeTaHUs CMasky U
TPYOOEMKOW NPOLEeaypbl NX YUCTKA MOXHO JErko
nsbexatb C NOMOLLBIO YCTAHOBKN CMaA30YHbIX
HUnnenen.

CmasbiBaHMe Mmacriom

TpeboBaHNA K KOHCTPYKLUM NOSLINMHUKOBbBIX
y3f0B CO CMasbiBaHMeM mMacnom Bcerga
3Ha4YNTEeNbHO BbliWe, YeM ANSA Yy3no0B,
CMa3blBaeMbIX NIACTUYHOW CMa3KOMN.

NKE
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[ns cmasbiBaHMS MOALIMMHMKOB KayeHUst Macriom
B OCHOBHOM WCMOMb3YTCA MUHEpParbHble Macrna
c pobaBkamu nnn 6e3 Hux. CuHTETUYECKNE
Macna obbl4HO MCNOMb3YTCA B CneuuanbHbIX
NPUINOXEHUSIX.

OnpegeneHne HeobxoaMMON BA3KOCTU Macna Ans
CMa3bIBaHWA MOALLMMHMKOB KaYeHWns JOMMKHO ObITb
BbIMOMHEHO B COOTBETCTBMM C PYKOBOASALLMMMU
yKa3aHUsIMU, U3NOoXeHHbIMKU B pa3gene “Bbi6op
TUna v pasmepa nNoAwunHUKa” Ha cTpaHuue
270.

Ha npakTuke BbibGOp BA3KOCTM macna
YyacTo onpeaendeTcsa Apyrumu dakrtopamu,
KOTOpble, Hanpumep, UMeT MeCcTo B cry4yae
MCMOMNb30BaHNSA NOAWNNHNKOB Ka4yeHUs B
Kopobkax nepeaay.

MeTtoabl cma3biBaHUA

B 3aBNCMMOCTM OT OCHOBHbIX 3KCMIyaTaUMOHHbIX
TpeboBaHWi NPUNOXEHUIA, AN CMa3biBaHUS
Macnom NOAWUNHUKOBbLIX Y3MOB MOTYT
MCMOoNb30BaTbLCHA CreayoLmne MeToabl:

CmasblBaHMe C NOMOLLbI MacnsaHoOMn
BaHHbI

3T0 camblll NpOCTON cnOCcob cmasbiBaHUSA
MacrioMm noALnnHUKOBbLIX Y3J10B. 3TOT cnocob
06bIYHO Mcnonb3yeTcs B criyvyasix, rae Macno
Takxe Ucnonb3yeTcs ANs cMasbiBaHUS OpYrux
KOMMOHEHTOB MallUH U MexaHu3MoB. pu
CMa3blBaHMUMN nogwunnHUKOB B MaclsHON BaHHe
He TpebyeTcsa HMKakoe AONOMHUTENbHOE
obopynoBaHue, Takoe Kak Hacochl U T.4.

TUAMYHBIM NPUNOXEHUEM MOALWMMHUKOB,
CMa3blBaeMblX B MaclsiHOW BaHHe, SBMSOTCS
KopoOkM nepenay, B KOTOPbIX Macro, npexae
BCEro, UCMonb3yeTcsl ANs cMasbiBaHUsl 3yGyaTbIxX
Konec MexaHuama.

B cnhy4Yyae CMa3blBaHuUA B MacnsHON BaHHe,
NOAWMNNHNK OOBIYHO ycTaHaBnunBaeTcd
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HenocpeacTBEHHO B MOMIOCTU CO CMAa304HbIM
macriom (Pwuc. 9.6).

Mpuv BpalLeHUM NoALIMMHMKA, Macro, yBriekaemoe
BpaLLaloWUMNCS AeTanssMuy NMoALIMIHMKE, TakKUMn
KaK Tera KayeHusi 1 cenapartop, pacnpegensietcs
BHYTPU noAaWMNHUKA nop AeNCTBUEM
LEeHTPOGEXHbIX CUM, a 3aTeM CTekaeT Hasaj B
MacCIsHYH BaHHY.

C Opyroit CTOpOHbI NOCTOSAHHOE MEepeMeLLeHne
mMacna B NoLINUMHKKE Bbi3blBAET AOMOMHUTENBHOE
TpeHne u Takmm obpas3om BbipabaTbiBaeTca
OOnNOonHUTEnNsLHoE Tenro.

OT0 cnyXuTt obbsACHEHUEM TOro, nNo4yemy
MaKcumarnbHbIi YPOBEHb Macna B NPUMOXeHUN,
rae 4actoTa BpalleHus NOALIMMHUKA NpeBbIlaeT
40% HOMWHaNbLHOWM YacTOThl BpalleHus Ang
MacnsiHoro cMasblBaHuUsl, JOMMKEH ObiTb Bblle,
yeM NpubnM3nTenbHO NONoBUHA AMameTpa
CaMOro HMU3KO PacnofioXXeHHOro Terna KadeHus
(cm. Puc. 9.6).

711 L

N

Puc. 9.6

CwmasbliBaHue uupKynsiuMen macna

Mpu atom cnocobe cmasbiBaHWA NOALUUMHMKA,
Macno, Heobxoammoe ANs cMa3biBaHUS
noAlnnHuka, cobupaeTca B MacnocbopHom
pesepByape. V3 atoro pesepyapa Macro nocne

CwmasbiBaHue
NoALMUMNHUKOB KayeHus

unbTpauuM nofaeTcs ¢ NMOMOLLbI Hacoca Mo
TpyGKam B MocagovHOe MeCTO MOALIUMHUKA.

OTOT cnocob cmasbiBaHUA O4eHb 3hdeKTBEH,
Korga B MpunoxeHun TpebyeTca pacceunBaHue
Tenna. Mpy HeobxoanMoCTU Macno B peaepsyape
MOXET OxNnaxaaTbCs nepef Bo3BpaToM B NMOSoCTb
noaLwnnHuKa.

Ecnn Heobxogumo, B cMCTEMY nopadu macna
MOXeT OblTb BCTPOEH AOMNONHUTENbHBbIN
oxnaguTernb.

B kaxpom crnydyae, pa3amep macnoc6opHoro
pesepByapa OoIkeH ObiTb 4OCTATOYHO GOMbLUNM,
4YTO NO3BONSAET YacTuuam OT U3HallMBaHMUA
TPYWMXCA NOBEPXHOCTEN MOAWUNHUKA,
codepxalwmumcs B CMa3o4yHOM maTepuane,
ocaxaaTbCs B 3TOM pesepsyape.

Mpexae, 4em Macno HayHeT MOBTOPHO
LUMPKYNUpOBaTh B CUCTEMEe CMa3sblBaHUs, OHO
OOMXKHO B6bITb TUlATENLHO NPOMUNLTPOBAHO
AnA npeaoTBpalleHna nonagaHusa noobbix
3arpAsHeHU BHYTPb MOALLIMMHUKA.

ACMMMeTpMHHbIe NoALWNNHUKK, HanpuMmep, Takune
Kak pagvanbHO-ynopHbIE LLapUKOBbIE NMOALUMIMHUKN
N KOHWUYECKME POJIUKOBbIE MOALIMMHUKM, N3-3a KX
BHYTPEHHEN KOHCTPYKLmM 0bnaaatot crnocobHOCTbIO
cosgaBaTb npu paboTte onpeneneHHbii apdekT
Hacoca.

oToT ahheKT MOXET TaKKe UCMNONb30BaTbLCA AN
nogaepXku unpkynaumm macna B CMa304HON
cucremMe.

B cnyyae cma3biBaHUa NOAWMUMNHUKOB
LMPKYNUPYIOLMM MacromMm, CryCkHble OTBEPCTUS
U mMacnsHble Tpybku ana Bo3BpaTa macna
AOJMKHBI UMETb COOTBETCTBYHOLME pasmepsl,
npensTCTBYOLWMNE BO3HUKHOBEHUIO 06paTHOro
[JaBMNeHNs B CUCTEME CMa3blBaHWSI.
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Cma3sbiBaHue pa3bpbi3rMBaHMEeM Macna

B atom cnocobe ons cmasbiBaHUSA MOALLMNHUKA
MCNonb3yrTCA 6pb|3l'l/l Macha OT BpallatoLlnxca
Macnonogaruwnx Koneu, norpy>KeHHbIX B Macrio.

B HEKOTOpPbIX MPOCTbIX NPUINOXEHNAX Ond
pefyKTOPOB U KOPOGOK nepegay MCnonb3yrTcs
macrnonogarwLiue Kornbla, KoTopble BpallalTcs
cBoboaHo Ha Bany, obecneynBan nogavy
Macna v ero pacnpegeneHue B noglunnHuKax
B npegenax kopnyca pegyktopa unu kopobku
nepepay. B cnyyae HeobxogumocTu, ans
obecneyveHnsi rapaHTMPOBaHHbIX YPOBHEW Macna
B MOALUMIMHWKOBOM Y3rie, 3TOT y3en MOXeT UMETb
BCroMoraTenbHble NpucrnocobneHns, Hanpumep,
CMa304Hble KaHaBKu, TPYGKM, NOMOCTU U T.4.

OT10T cnocob obecnevnBaeT rapaHTUPOBAHHOE
N acpheKkTUBHOE CMa3biBaHWE MOALIMUMHUKOB BO
BCEX 3KCMyaTaLMOHHbIX peXumax.

CmasbiBaHue BMPbICKOM Macna

3T10T cnocob cmasbiBaHMA sBNsieTcsl Hanbonee
noaxodswWmMM Ana nodlnnHUKoB, paboTaumx
Ha BbICOKMX YacTOTax BpalleHusi, Hanpuvep, ons
NOALUMMHUKOB LLNUHAOENEN CTaHKOB.

Cnoco6 Bnpbicka macna obecneuymBaeT
CcMasblBaHWe NOALIMMNHUKA C NOMOLLbIO CTPYM
Macna nog BbICOKMM AaBMeHUeM, HanpaBnsieMon
Yepes hOPCYHKY CO CTOPOHbI TOpLa NoALWMNHMKA
HenocpeACTBEHHO B MPOMEXYTKU Mexay
3anniedynkamMy Hapy>XHoro n BHyTpeHHero Konbua
1 cenapaTtopoMm.

[aBneHne n ckOpoCTb CTPyM Macna AOSMKHbI
6bITb 4OCTAaTOYHO BbLICOKMMMW, YTOOLI NpeodoneTb
3aBUXpPeHNda BO3ayXa, BO3HUKaKLWne BOKpPyr
noALWMNHMKa, BpalaloLWwerocs ¢ BbICOKOW
4aCTOTOW BpaLLEeHUs.

OT0O MoXeT ObiTb JOCTUIHYTO MPU YCNOBUM,
ecrnu CKopocTb CTpyu macna bynet Gonblue,
yem 15 m\cek. BHyTpeHHWIA gnameTp oTBepCTUS
OpCYHKM OnsA Bnpbicka Macna JOMmkKeH ObiTb
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6onbLlue, 4yem 1 MMm.

B clny4dae prI'IHOFa6apVITHbIX noawnNNHUKOB
Ka4vyeHund, no OKPYXHOCTU noALUMNHUKa OOJ1IXKHbI
ObITb pacnonoXeHbl 4OMONHUTENBHbIE POPCYHKM
Onda BNpbiCKa Macna.

N3-3a oTHOCUTENbHO 6ONbLLIOTO YPOBHS
LMPKYNAUMKM Macna B cMCTeMe CMasblBaHusl, BCe
oTBEpPCTUS U TPyGKM Nogayn macna B cucteme
[OMKHbI UMETb KOPPEKTHBIE pa3Mepsbl.

Bbrnarogapa o4eHb BbICOKOW TOYHOCTU 9TOW
CMCTEMbI CMa3sbiBaHUA U LUMPKYNsuumn 60nbLIoro
KonuyecTBa macna, 3ToT cnocob cMasbiBaHus
06bIYHO VMEEeT NPEeBOCXOAHbIE XapaKTepUCTUKK,
obecneunBalolwme Haunyywee oxnaxpgeHue
NOALUMMHUKOBOIO y3na WU CTPOrni KOHTPOINb Hapg
TemnepaTypon NOALLUMHUKOB.

CmasbiBaHMe MachsiHbIM TYMaHOM

OToT cnocob cMasbiBaHUA TaKXe siBNseTcs
HanGonee nogxoAswWmUM ANS NOAWMMNHUKOB,
paboTalwWmMx Ha O4YeHb BbICOKUX YacToTax
BpalleHusi, Ho TpebyeTca ycTaHOBKA CUCTEMbI
cXaToro Bosgyxa.

|_|pl/l CMa3blBaHUN MacCnAHbIM TyMaHOM
CMa304Hble MaTepuanbl pacnblNAKTCA CXaTbiM
BO34yXOM B cneunanbHOM pacnbinutene. Cwmecsb,
CoCTodLWan U3 pacnblyieHHOro Mmacna un cxatoro
BO3AyXa, HenpepblBHbIM NOTOKOM nogaeTcA
B noagwWwnnHUK, cMa3biBaeT n ogHOBpPEMEHHO
oxXnaxpaaert ero.

Heo6xoaumMmoe KonuyecTtBO Macrna u
cTapeHue macna

B HacTosilee BpeMsa He CyLuecTBYeT HUKaKUX
AeNCTBYLWMX NpaBun unu opmyn ans
onpepeneHns onNnTUManbHOro KonuyecTBa
cMa3o4yHOro macna, kotopoe 6yaer
MCMonb30BaTbCs B TON UMM UHON MaluMHE UMK
MexaHu3me.

3TO NMPOVCXOAUT U3-3a AOCTATOYHO U3MEHYMBON
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NpUpPOAbl MHOTUX pa3fNUYyHbIX NapamMmeTpoB.
MUx onTumanbHble BEMUYUHBI MOTYT ObITb
onpegerneHbl TONbKO C MOMOLLbIO CrneunanbHbIX
NoneBblX UCMBITAHUN U HAKOMMEHHOTO
npakTU4eckoro onbita. ATo B GonblUel CTENeHM
KacaeTCs HOBbIX MPOEKTOB MU KOHCTPYKLUMWWA,
roe onbIT, NOMYYEHHbIN B ApYyrnx nogob6HbIX
NPUINOXEHUSX UMW aHaNOrMYHbIX MallMHax u
MexaHu3Max, Mor Gbl UCMONb30BaTLCS B KAYECTBE
OCHOBbI AJ151 TECTOB ¥ MONEBbLIX UCMbITAHUIA AN
onpefeneHns onTMMmarnbHbIX KONMYecTB Macna,
HeobX0AMMBIX ANS CMa3biBaHWUS MOALUIMMHUKOB
KavyeHus.

Kpome TOro, 3aHauyuTenbHbIE U3MEHEHUS UMn
mMoauduKauun, n aaxe HeGonbluve U3MEHeHUs
BHYTPEHHEN KOHCTPYKLUU MOALWMUMHUKOBOIO
y3na MOryT CUIbHO MOBMMATL HA MOTOK mMacna
M, COOTBETCTBEHHO, Ha Tennoorgayy, Ha
Tpebyemble KONMYecTBa CMa3oyHOro Martepuana
M ero cpok cnyx6ol u 1.4. NoaTomy MHOrune
HeoGXxoAWMble nMapamMeTpbl ¥ BENUYUHBLI ByayT
ABMNATLCA pe3ynbTaTaMu TOMNbKO 3aBepLUeHHbIX
NPaKTUYECKNX UCTbITaHWUIA.

CwmasbiBaHue
NoALMUMNHUKOB KayeHus
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XpaHeHue, yCTaHOBKa U AeMOHTax
noAgWNHUKOB Ka4YeHUus

O6uwas yacTb

MogwunnHmkm kadyeHnss NKE - 3T0 BbICOKOTOYHbIE
KOMMOHEHTblI MaWMWH U MEeXaHW3MOB, KOTOpble
M3roTaBnMBaKOTCA HAa COBPEMEHHbIX 3aBogax,
NCMOMb3YHOLLMX HOBEWLLIEE BbICOKOTEXHOMOMMYHOE
obopynoBaHue. [Ina AOCTUXEHNSA BbICOKOTO
KayecTBa MpoayKumu, mexaHudeckas obpaboTka
3TUX M3OENUIA BBINOMHSAETCA C JOMYCKaMu BCEro
N1LWb B HECKOINBKO MMUKPOHOB (1 MMKPOH = 1um =
0.001 mm).

Bceobbemniwwme npouenypbl U CUCTEMDI
obecneyeHuns kayecTtBa Bbinyckaemon NKE
NpoayKunn, BHeAPEHHbIE B NMPOVU3BOACTBEHHbIE
npoLecchbl, B COYEeTAaHUN C HEMPEPBLIBHbIM
KOHTpOMeM KayecTBa NpoaYyKTOB, rapaHTUpPYHT
yOOBMNETBOPEHUE CaMbIX BbICOKUX TpeboBaHui
B YaCTW 3KCNNyaTauMOHHOW HALEXHOCTH,
TOYHOCTU, paboTOCNOCOGHOCTM M OONTOBEYHOCTHU
NOALLMMHMKOB.

[ng rapaHTun onTumanbHOW PyHKUMOHaNLHOCTH
NOALINMHMKOBBIX Yy3N0B, HEOOXOAMMO yAenuTb
ocoboe BHUMaHne cobnAeHNI0 NPOCTbIX
OCHOBHbIX NPaBun MO yXo4y W XpaHeHuo
NOALLMMHMKOB, a TaKkKe No NX yCTaHOBKeE.

XpaHeHne NoALWMNNHUKOB

Bce noctaensiemble NKE nogwmnHuKn kaveHus
HaJeXHOo 3alinleHbl BbICOKOKA4YeCTBEHHOWM
KOHCepBUpYyOLWEeX cMa3kol U ynakoBaHbl B
opurMHarbHble OOMHOYHBIE YNAKOBOYHbIE KOPOOKM
WK SILLMKKM, @ Npy nocTaBke 60mbLLIOoro KonnyecTsa
n3genui Ha nanneTtax, ynakoBbIBatOTCA COMMacHoO
noTpeduTensckum TpeboBaHUAM.

NpoTnBOKOppPO3MMHaAA 3aWUTHaAA cMa3ka,
npumeHsiemasi B 3aBOACKMX YCNOBUAX AN
KOHCepBaLMWN MOALMNMHNKOB, NO3BONSAET UM
COXpPaHUTb CNOCOBHOCTL 3P PEeKTUBHOIO
BbIMONTHEHNS CBOMX (DYHKLMMK Jaxe nocne
ANMUTENBHOIO XpaHeHWs, Npu YCroBun cobniogeHnst
npaBun Hagnexallero XxpaHeHnss B OpUrnHansHom
HernoBpeXaeHHON ynakoBKe.

B npuHuMne, NOAWNNHUKKN BCETAA OONMXHbI
XPaHUTbCS B OPUTMHANbHOMW ynakoBKe.
M3enekaTb NOAWMUMNHUKM M3 YyNaKOBKU
HeoBX0AMMO TONbKO Nepes UX yCTaHOBKOM
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Ona xpaHeHWsa NogWMNHUKOB JOJIKHO ObiTh
BblAeMeHO YNCToe U Cyxoe noMelieHuun, B
KOTOpPOM [oSmKHa ObITb cobntogeHa HopmarnbHas
KOMHaTHas TemnepaTtypa 15°C - 25°C (59°F -
T7°F).

OTHOCUTeNnbHasa BMaXHOCTb BO3JyXxa B
nomelleHnn He gonxHa npesbiwatb 60%. Hu
B KOEM cryyae npu XpaHeHUu MOoALIUMHUKOB
Ka4yeHnsa B HenocpenCcTBEHHOW Bnn3ocTy K HUM
He JOMKHbl HaXOAUTbCS UCTOYHUKU MOBLILLEHHON
BMaXXHOCTU UK NOObIE XMMUYECKN arpecCuBHbIE
BeLLEeCTBa.

MoAawmnHuKn nnu conyTcTByroLime UM 3anacHble
4YacTu Npu XpaHeH He OOJKHbI pacnonaratbcqd B
HenOCpe,D,CTBeHHOI;i Onun3ocTn ¢ MeTannmMyeckumm
oTXogamun nnn npon3BoaCcTBeHHbIMM MalLMHaMn
N MexaHun3Mmamu, aBnarnwnuMmnca NCTOYHUKaMun
NbiNn U gpyrmx 3arp;|3HeHM|71.

MoAWMNHUKM Takke He AOSMKHbI NoABepraTbes
npu TPaHCMOPTUPOBKE N XPaHEHUWN BO3AENCTBUIO
Ha HUX ANUTenbHbIX BMOpauunm wnu ynapos,
Tak Kak 3TW BO3QeWCTBUS MOTYT Bbl3BaTb
MexaHU4eckoe NoBpexAeHNe NOALLIMMHUKOB.

[axe B ynakoBaHHOM BuAe, MNOAWMUMHUKN He
OONXHbl MoABepraTbCA BO3OEWCTBUIO HA HUX
GonbLIMX nepenagoB TemnepaTypbl UK NPsSIMOro
CONMHEYHOro CBETa M3-3a OMAaCcHOCTM MOSIBMEHUN
BOZLHOMO KOHAEHCcaTa W MOBbILLEHHON BIAXXHOCTH
BHYTPW YNaKoBKMU.

B npuHuune, Bce NOoAWMNNHUKA, OCOBEHHO
KpynHoraGapuTHble, AOJIKHbI XpaHUTbCS
Ha POBHbIX M MMOCKUX FTOPU3OHTaNbHbIX
NMOBEPXHOCTSX, Kak NpaBuo, B ropu3oHTarbHOM
MONOXEHUN.

HeobxoaumocTb cobnogeHus aToro ycrnosus
obycnoBneHa Tem, 4YTO Npu ANUTENBHOM
XpaHeHUn B BEPTUKANbHOM MOMOXEHUU, B
noAwunHukax, ocobeHHo B KpynHorabapuTHbIX,
noa cob6CTBEHHLIM BECOM MOXET UCKa3UTbCH
kpyrnasa cdopma koney. Kpome TOTO,
HeobxogmMmo m3beratb XpaHeHUs NOALUUMHUKOB
HenocpeaCcTBEHHO Ha 3eMfle UMK Ha Mnony.
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ny‘-ILLIVIM cnocobom XpaHeHnda nogwunHNKoOB
ABNAeTCcd UX pa3MelleHne Ha CKnaackumx
cTennaxax.

Bcerga Heobxoammo m3beratb rpyboro obpatleHms
C noAWwunHUKamMm U, B 0COBEHHOCTU, ONACHbIX
YAApOB, Bbl3BaHHbIX HEMpPaBUIbHON U HEBpeXHON
ux yknagkon. Ecnn no kakon-nmbo npuymHe
opurMHarbHas ynakoBka NnoaLuMnHMKa NoBpexaeHa,
TO HeobXxoaMMO y6eauTbCs, YTO U3aenve BHYTpU ee
He NOBPEXAEeHO U HaXoAMUTCs B TOM COCTOSIHUM, B
KOTOPOM OHO HaxoaWroCh B 3aBOACKMX YCIIOBUSIX.

CpoOK rogHoCTH NOALWMNMHUKOB

[Npn XxpaHeHun, B HEKOTOPbIX TUMAaX NOALUMMHUKOB,
0COBOEHHO B MOALUMMHMKAX, YNIIOTHEHHBIX C 06enx
CTOPOH M 3anOfIHEHHbIX NAACTUYHOW CMa3Komn
(cydppukebl -2RS,-2RSR,-2Z,-2LFS... B ycrioBHOM
0603HaYeHN NOAWNNHUKOB), MPOUCXOAAT
CO BPEMEHEM U3MEHEHUS B KOHCUCTEHLNN
3anoxeHHon cMasku. [losToMy nocne AnuTenibHOro
XpaHeHUs1 3TMX NOALUMMHMKOB BCeraa Heobxoanmo
oueHuBaTb 3T Npousoweguwme N3MeHeHusa
CBOWICTB CMa3KW.

B TeuyeHne AnuTenbHOro nepuoga XpaHeHus,
nnacTuyHas cmaska CTaHoBUTCS Oornee ryctou, a
HEKOTOpbIE MTAaCTUYHbIE CMA3KN UMEIOT TEHAEHLIMIO
K BblAeNneHnto HebOonNbWMNUX KONMMYECTB UX
6asosoro macna. Takum 06pa3omM, CPOK roAHOCTU
TakuX NOoALINMHUKOB, 3aMOfIHEHHbIX CMas3KoMu,
yMeHblwaeTcs. MpooomknTenbHOCTb Cpoka
rogHOCTU MOALUMMHMKOB, Kak NpaBuio, 3aBUCUT OT
TMNa UCNornb3yemMomn NIIacTUYHON CMaskn U YCNoBUi
XpaHeHws.

B cnyyae cryuieHus nnacTu4HoOW cmasku BO
BPEMSsI XpaHEHUs MOALIUMHMKA, NPY ero 3anycke
B paboTy MOXHO oXuaaTtb nossneHus 6onee
BbICOKMX pabounx Temnepartyp n Bo3pacTtaHue
paboyero wyma.

Tonbko BHMMaTENbHOE paccMOTpeHne Bcex
COOTBETCTBYHOLUMX ¢aKkTopoB, BO3HUKAKOLLNX BO
BpemMa XpaHeHuda noAlnnHuUKa u BnnArLWNX Ha

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

ero paborocnoco6HOCTb, NOo3BONAET caenartb
BblIBOO O €ro COCTOAHUMN U NPUTOOHOCTU K
yCTaHoBKe.

I'Ipe,qnocunxu ANA YCTAaHOBKM
noawunnHUKa

MpaBunbHaa M KOppekTHasa ycTaHOBKa
noaWwunHMKa SBNSeTCS OO4HUM U3 OCHOBHbIX
N caMblX BaXHblX TpebGoOBaHWA, BbINONHEHUE
KOTOPOFro NMO3BONSAET rapaHTMpoBaThb
Hagnexawyw paboTocnocobBHOCTb
noALMNHUKOBOIO y3na B LienoM.

Jllo6oe noBpexgeHne NnoagWMNnHUKA BO
BPEMSI YCTAHOBKM MOXET UMeTb daTarbHble
nocneacTBus M Bbl3BaTb HakKannuBaeMmblii
yuwiep6. B Takom criydyae CTOMMOCTb MOALUMMHUKA
HeconocTtaBMMa U O4YeHb He3Ha4duTenbHa no
CPaBHEHWUIO C NOTEeHLMAnbHbLIM MOSHBLIM yWwepbom,
KOTOPbIN MOXeT OGblTb HaHECEH MalluHe
NN MexaHU3My B pesynbTaTe NMoBpeXAeHUs
noALUMMHUKA.

Yucrtora

Mmess oeno ¢ NoAWMNHUKAMU KayvyeHus,
HeobxoaMMO Bceraa NOMHUTL, YTO ero YncroTa
ABMNSIETCS [MaBHbIM U OCHOBHbIM TpebGoBaHWeEM
npu yCTaHOBKE.

B nopglwmnHukax kavyeHust paboyme noBepXHOCTU
OOpOXEeK U Ten KayeHus nocrne 4YMcToBOW
06paboTkM O06BLIYHO MMEKT WEepPOXoBaTOCTb
NMOBEPXHOCTU, N3MEPSEMYIO0 AECATLIMU AONAMU
mukpoHoB (1/10 ym = 0,0001 mm). Takue ragkue
NMOBEPXHOCTU OYEHb YYyBCTBUTENbLHLI K Noboro
pona NoBpeXaeHNsMm.

MoawmnnHukn kaveHns obnagatotT cnocobHOCTbIO
nepepasaTtb 6onbline ycunusa 4yepes OYeHb
Hebonblwune obnactn koHTakta (Puc. 10.1).
B npomexyTkax mexay Tenamu kadyeHusa (1)
n konbuammn (3) NpucyTCcTBYeT NMeHKa u3
CMa3o4yHoro matepuana (2), kotopas oTaenser
mMeTannuyeckme NMOBEPXHOCTM KOMMOHEHTOB
nogLInMHUKa apyr oT Apyra.
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XpaHeHue, yCTaHOBKa U AeMOHTax
noAgWNHUKOB Ka4YeHUus

Mpyn NpUNOXEHNN K NOALWMUMNHUKY BHELWIHEWN
Harpysku, B 06nacTsix KOHTakTa BO3HUKAeET
ypesBblYaliHO BbICOKOE OaBreHne, AencTByoLlee
He TONbKO Ha MMeHKy M3 CMa3o4HOro mMartepuana,
HO 1 Ha COMPSPKEHHbIE MOBEPXHOCTU KOMMOHEHTOB
noALMnMNHUKa. 3TO BbICOKOE OaBMEeHME BbI3biBAET
nosaBIieHNEe HEKOTOPOW ynpyron gedopmaunmn
Ha 3aKafneHHbIX CTanbHbIX MOBEPXHOCTAX
noALUMMNHMKA.

Pwuc. 10.1
TonwwuHa (s) NNEeHKM M3 CMa3ovHOro marepuana
Mexay KOMMOHEeHTaMy MOALUMMHMKA 3aBUCUT OT
aKcnnyaTauMOHHbIX YCIOBUN, N ee BenuyunHa
00bI4HO KOnebneTcsa NPUBIM3NTENBHO OT A4ECATON
aonu mukpoHa (1/10 pm) go 1 mukpoHa (1 pm).

HopmanbHas nbinb B OKpyXalLlen Hac cpeae
UMeEeT pa3mepbl YacTul (4), KoTopble He BUAMMbI
rnasom 6e3 yBennyeHus. OTOT pasMep YacTuy
nbin obblyHO cocTasnseT okorno 10 uym. Takum
obpasom, faxe pa3mepbl YacTuL TOHKOW Mblnuv
Bcerga Gornblue, Yem TOMNWMHA MAEHKN CMa30o4HOro
maTtepvana.

Opyrue 3arpsi3HeHUsl, Takne Kak Necok unu
MeTannuyeckas CTpyxka, UMetoT elle bonbline
pasMepbl YacTul,.

Takune YacTuubl Nerko NpUNUNalT K CMasaHHbIM
NNacTUYHOM CMa3sKom UM MacrnomM NOBEPXHOCTAM
(Hanpumep, K KonbuaM MNOAWMUNHKKAE,
NMOArOTOBMNEHHONO K YCTAHOBKE). Takum obpasom,
3TU MHOPOAHbIE YacTWLbl MOTYT NIErKO NMPOHVKHYTh
BHYTPb NOALMMHUKA.

Mpu BpaLLEHM NOALLMMHMKA, STV YaCTULbI NonaaaroT
Ha paboyme NOBEPXHOCTU U MOTYT CEPbE3HO
OBPEAMTb NOBEPXHOCTY AOPOXKEK U TEN KaUEeHMS!.
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Ecnun yacTtunubl 3arpasHeHns nmeroT pasmepbl
6onbwe, YeM NMEeHKa M3 CMAa304HOTO
Martepuana, To npu nonagaHun ux B obnactu
KOHTaKTa MeXxay KOMMOHEeHTaMu noalnnHuka,
BO3HUKAKT MECTHble nepeHanpaxXeHua. IChy’
nepeHanpaXeHuna Bbl3blBAKT YCTAJIOCTHbIE
N3MEHEeHUA B CTPYKType mMaTtepuhana noallinnHuka
n, Kak cneacrteune, CyueCcTtBeHHO COKpallakoT CPOK
CJ'Iy>K6bI nogLnnHuKa.

Bo MHorux cny4yasx noglWnnHUK MoxeT GbiTb
cepbesHo NoBpeXaeH, Aaxe nepea YCTaHOBKOW,
4yTo 06yCcnoBNeHO nNonagaHueMm KpynHbIX
MHOPOAHbLIX YaCTuUL, BHYTPb NOALLUMHMKA.

Bo n3bexaHne BO3HUKHOBEHUSI TaKUX CUTyaLWw,
NOALUNMHWKN BCErAa AOIKHbI yCTaHaBMMBaTbLCA
ONbITHBIM M KOMMETEHTHbIM TEXHUYECKUM
nepcoHanoM € MCrnonb30BaHNEM COBPEMEHHbIX
MHCTPYMEHTOB M BCNOMOraTtenbHOTO
o6opyaoBaHus, 1 MO BO3MOXHOCTM B NMOMELLEHWM
C YMCTOM U CyXOW OKpYKatoLLen Cpeaon.

Pabouyee mMecTo Ans yCTaHOBKM MOALLUMMHWUKOB He
JOMKHO pacnonaraTbCsi 6nmM3ko K kakomy-nubo
meTannoobpabaTbiBatowemy o60pyaAOBaHMIO UK
K MalMHaMm U MexaHu3mam, BblpabaTbiBaoWwmnm
Nblfb, HaNpMMep, K TakUM Kak LWnudoBarbHble
unu aepesoobpabaTbiBatoLme CTaHKu.

Ecnu yctaHoBKa NoALIMMHUKOB HEBO3MOXHA B
naeanbHbIX YCIOBUAX MacTepckol, To paboyee
MEeCTO Mpu MONeBoli YCTaHOBKE UMW PEMOHTE
NOALWMNMNHUKOB AOMXKHO BbITh Hagnexawmnm
06pa3om NoAroTOBNEHO K 3TOM NpoLeaype.

NMoaroTtoBKa K ycTaHOBKe

Mepen ycTaHOBKOW MOALWMMHUKOB Heobxoamma
TLlaTenbHas noarotoska paboyero mecra.

B npuHuune Bcerga HeobxoaMmMO pasnuyaTthb
yCcnoBusa AnNs yCTAaHOBKW NOAWMUMNHUKA U
notpebHocTM ANg BbiNnonHeHusa paboT no
TEXHUYECKOMY OBCINY>XUBAHUIO NN PEMOHTY.

Mepen ycTaHOBKOW NopwuMnHMKa (To ecTb, nepea
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npon3BOACTBEHHOW cOOpPKON), Kak NpaBuno,
ocyuiecTBnseTcs TwaTtenbHas NoAroTosBka
HeobXo4UMbIX YCMOBUIA U OKpYXaloLlen cpeabl
ANS BbINOMHEHMSA 3TOW npouedypbl. Takxe
npegycMaTpvBaeTcs NoArotToBka HeobxoanMbIX
WHCTPYMEHTOB 1 BCMIOMOraTensHOro obopyaosaHus.

B cny4yae peMoHTa 1 TexHU4ecKoro obcnyxuBaHus,
YyCNoBUsSI NOATOTOBKM HECKONbKO OTNMYaloTCs,
MOCKOJbKY 3TU npoueaypbl siBAsOTCS cyry6o
VHAMBMAYaNbHBIMU.

Mpu ycTaHOBKE MCMOSMb3YHTCS MaBHbIM 06pa3oM
HOBbIE YacTX N KOMMOHEHTLI, B TO BPEMsl Kak Mpm
peMOHTe BOCCTaHaBNNBAKOTCHA MCMOMb3yeMble
UNN U3HocuBLlUMeCs YacTu. Mpu TEXHUYECKOM
o6CnyXnBaHUM 4acTo MOTYT UMeTb MecTo
HeGnaronpuATHbIe YCroBUs Tpyaa, 0byCrOBMNeHHbIE
3arpsA3HEHHbIM U ONAacHbLIM PAacrosioXKeHUeM
yana, JOCTyn K KOTOpOMy 3aTpyaHeH. [Moatomy
B MnocregHem criyyae uMeloT ocoboe 3HauveHue
noaroToBka paboyero mecta u TwaTelbHoe
nrnaHvMpoBaHue pabor.

Crieqylowe pekoMeHaauum npmBeaeHbl TONbKO
B Lenax oblero pykoBoAcTBa Mo npoBeaeHuUo
paboT M AOMXHbI GbiTb CKOPPEKTUPOBaHbI
B KaXJOM KOHKPETHOM cllyyae C y4eToMm
cneundukn NPUNOXEHNS.

- lMepepn Hayanom ycTaHOBKW MOALIMMNHUKOB
B NepBylo ovyepenb HeobGxoaumo
NO3HAKOMUTbLCSH C XapaKTepHbIMMU
0COBEHHOCTAMU KaxAoro NpUMoXeHUs
M TWaTenbHO M3Yy4YUTb BCIO AOCTYMHYIO
OOKYMEHTauuto, Takylo Kak NpoeKkTHble
MaTepuarnbl, YepPTEXU, NHCTPYKLUMUN MO
akcnnyatauuu, BkMYas yTOYHEHUE
TpeboBaHUW K cMa3biBaHUO AnNA
cneundUyYHOR MaLLUHBI UMW MEXaHn3ma.

- Bce KOMMOHEHTLI NOALWMWMNHUKOBOrO y3na,
Takue Kak Barnbl, JUCTAHLMOHHbIE KONbLa,
pacnopHble geTanu, KOMMNOHEHTbI Kopryca,
KPbILWKKX, dpnaHubl U T.4. OOMKHbI 6bITb
TWaTenbHO o4YullleHbl. Becb y3en u Bce

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

CcMeXHble 0bnacT A0MKHbI ObiTb YNCTLIMU,
CYXVUMW U OYULLEHHBIMU OT MHOPOOHbIX
Ten u 3arpsisHeHui. Takke OO0JKHbl ObiTb
TWaTeNbHO OYMLEHLl BCE CMa304YHble
yCTpOMCTBaA, Takne Kak CMa304Hble
OTBEPCTUSA, MAacnonpoBoAbl, CMa3o4Hble
KaHaBku 1 T.A.

B cnyyae pemMoHTa, nobble OTKPbIThIE
KOMMOHEHTbl MalUWHbl UKW MexaHu3ama U1
NonocTn Kopnyca AOMKHbI ObiTb 3aKpbIThl
Ons 3awwmThl UX OT 3arps3HeHusl. Hanbonee
NnoaxoasLMM crnocobom Ans Takon 3aluuTbl
ABNsieTCca NoKpbiTMe unu obepTbiBaHne
3TUX YacTen NNacTUKOBOW MIIEHKON UMK
YncTbiMU TkaHaMK 6e3 Bopca. Mpu 6onbLuon
NPOJOMKUTENBHOCTU MPOoLEeaypbl YCTAHOBKM
UNN AeMOHTaxa NoAWMNHUKOB, Nocne
OKOHYaHuUsA OTAEeNbHbLIX 3TanoB paboT
MallMHa UM MexXaHW3M OONXHbl ObiTb
3aKpbITbl MOSIHOCTLHO.

Onga O4YUMCTKU CMEXHBIX YyacTen
NOAWMWNHUKOBOFO y3na JONXHa
MCMonb3oBaTbCsA cneumanbHas YucTawas
6ymara vnu nogxopgsasi TkaHb 6e3 Bopca.
Hukoraga He ncnonb3yinTe AN 3TUX Lenen
0oTXO0AbI XJIONKa UNN YUCTYIO LIEPCTh.

[onxHo 6bITb TWATENbHO NPOBEPEHO,
0COBEHHO MpPU BbIMONIHEHUM PEMOHTA,
COCTOSIHME MOCaAO0YHbIX MECT MOALWMMHUKOB
Ha Bany U B KOpnyce, YNIOTHEHUI U UX
KOHTAKTHbIX MOBEPXHOCTEN, BKIoYas Bce
CMEXHbIE YacT! MaLLUMHbI U €€ KOMMOHEHTbI.

Oco6oe BHUMaHWE OOMKHO ObiTb 0OpaLLeHo
Ha W3HOLIEeHHble NocajJoYHble MecTa
NOALLUMMHUKOB UNN YNNOTHEHWUIA, LlapanuHbl
1 3ayCeHLbl Ha NMOBEPXHOCTSX UNn Ha Ntoboe
OpYroe MoBpeXaeHNe KOMIMOHEHTOB MaLLUHbI
U1 MexaHu3ma.

B cnyyae TexHW4eckoro oGCnyXMBaHua uUnm
PEMOHTHbIX PaboT, MOXeET OblTb HeobGXoaAMM
MOMHbIA OCMOTP M OMNpeaeneHne CoCTOsIHUSA
pasMepHON U reoMeTpUYecKol TOYHOCTU
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XpaHeHue, yCTaHOBKa U AeMOHTax
noAgWNHUKOB Ka4eHUus

nocagoYHbiX MeCcT NOALWMMNHUKOB UMK
CMEXHbIX YacTeln.

- Mpwn yctaHoBke 6ONbLUMX NOALUMIHUKOBBIX
y3M10B B MONEBbIX YCNOBUAX MOXeT
6bITb Takxe Heobxogmma npoBepka
MEeCTOMNONOXEHNA NOALWMNMNHUKOB, YTO
no3BoNunT nzbexarb HexenaTenbHbIX
nepeHanps>XeHWn N HeCOOCHOCTEW B
KOMNOHOBKe MoAwunHukoB. Bo Bpems
peMoHTa, Kak npaBuno, AONXHbl ObITb
3aMeHeHbI Nlobble KOHTaKTHbIE YNMOTHEHMS,
Takne Kak paguanbHble MaHXeTHble
ynnoTtHeHus unu V-obpasHble KomnbLeBble
YNNOTHEHUS.

- Bo nsbexaHue pasbenaHusi Kopposnen
CMEXHblX YyacTell, B ocoBeHHOCTHU
nocago4HbIX MeCT NoALUMNHUKOB, 3TN YacTu
N MecTa, nepesn YCTaHOBKOW MOALIMMHUKOB,
OONXKHbI BbITb CMa3aHbl TOHKUM CloeM
Macna unu Apyrum pacnbinsgeMbiM
CMa304HbIM MaTtepuanom. 3To ocobGeHHo
KacaeTcs MocaoYHbIX MECT NOALLIMUMHUKOB
co cBODOAHOWM NOCaaKON.

- MNopwunnHMK gonXxeH ObiTb U3BNeYeH
U3 YyNakKoBKU TOJIbKO HenocpeanAcTBeHHO
nepepn yCTaHOBKOFI, YTO NO3BONUT
3aWNTUTDb ero oT 3arpsA3HeHus.

Bbibop cnocob6a ycTaHOBKM
noALwwunH1MKa

MOAWUNHUKN KaYyeHUss B OCHOBHOM
ycTaHaBnMBaKTCs B nocagovyHble mecTa
NOALLUMHUKOBBIX Y3MOB NOCaAKOW C HaTAroM unwu
co cBOOOHOM NocaaKon.

PeweHne o Tom, Kak 6y}:l,eT yCTaHOBINEH
MOALUMMHMK U Kakum Cnocobom 6y,u,eT BbIMNOJIHEHA
ero nocagkKka, B XonogHoOM MUK Harpetom
COCTOAHUN, 3aBUCUT, IMaBHbIM 06pa30M, OT Tuna
noawunnHMKa, ero pasmepa u VIH}JMBVIJJ,yaJ'IbHOVI
nocagku, Kotopble BbI6VIpaPOTC$| B COOTBETCTBUMN C
Tpe6OBaHVIF|MVI KOHKPETHOIo NpunoXxXeHua.

NKE
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Mpu ycTaHOBKE MOAWMUMNHUKOB LOJXKHbI
GbiTb MPUHSATHI BO BHUMaHWe HeKoTopbie
3KOHOMUYecKne coobpaxeHus. Mo 3Tol NpuyrHe
He CyLlecTBYeT obLMX NpaBusl, KOTOpble MoK
6bl ObITb NPMMEHeHbI AN 3Tol npoueaypsb.

B 6onblWIMHCTBE NPUNOXEHWUW nocaaka
BHYTPEHHEro Konbla noAlWlMnHUKa, Kak
npasuno, AonxHa 6GbiTb 6onee Tyroi, 4em
nocagka HapyXHoro konbua. o aTo npuynHe
HapyXHble KonblLa NOALWMUMNHUKOB KayeHus
06blYHO YCTaHaBNMBalOTCA B OTBEPCTUE Kopnyca
B XONMOAHOM COCTOAHMU. Booblle, ycTaHoBKa
HapyXHbIX KomneLl, NoAWWUNHUKOB OCYLLIECTBNAETCA
C NMOMOLLIbIO MEXaHUYECKOro UMW rvapasnmMyeckoro
npecca.

B cnyyae o4yeHb Tyro nocafku c HaTArom
NoALUMMHUKA B KOPMYyC, 3Ta nocaaka MOXeT ObiTb
BbIMOJSIHEHA O4Y€Hb MPOCTHIM U 3KOHOMUYHBIM
CNocoGOM C NMOMOLLbIO HarpeBa NocagoyHoro MecTa
B Kopnyce.

[Ins ycTaHOBKM BHYTPEHHUX KOreLl NoALUMHUKOB
B MocagoyHble MecTa Ha Banax cywecTByeT
Oonblue cnocoboB:

ManeHbKMe NMOQWUNHUKU OObIYHO
yCTaHaBnMMBaKTCA B NOCaAo04YHble MecTa B
XONOAHOM COCTOSIHMKU. OTOT cnocob Takxe
noaAxoaAuT ANSA MNOOWUMNHUKOB CPeaHEero
pasMepa co cBoOOaHOM NMOCaAKon Unu gaxe ¢
nepexo4HoOM NoCaaKomn.

YcTaHOBKa B Harpetom COCTOSAHUMU
npegnovYTuTenbHa OAna prI'IHOFa6apVITHbIX
NoALINNHUKOB, OCOBEHHO ecnu NOALMMHUKN
OOIXHbI ObITb yCTaHOBJIEHbl NOCaAKON C
TAXEeIbIM HAaTAroMm.

KpynHora6apuTHble NOAWMUNHUKN
M NOAWUNHUKN OYeHb Gonblwux
pa3MepoB 4acTo ycTaHaBnMBalTCHA U
OEMOHTUPYHOTCS C NMOMOLLBIO FMAPaBANYECKNX
yCTPOWCTB. [N yCcTaHOBKM U AeMOHTaxa
KpynHora6apuTHbIX NOAWMWNHUKOB
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KauyeHUsi, Kak NpaBuIo, UCNONb3YyOTCSH
rmgpaBnuyeckue ramku. M’mppaBnuyeckune
raku CyLleCTBEHHO YyNpoLalT yCTaHOBKY
M OEeMOHTaX NOALWWUMHUKOB C KOHUYECKUM
OTBEPCTUEM, YCTaHaBNMBaEMbIX C MOMOLLbHO
3aKpenUTESbHbIX MU CTSHKHBIX BTYTOK.

KpynHorabaputHble NOOWNMNHUKN KadYyeHUs,
Bbinyckaemble NKE, nmetoT gnameTpbl OTBEPCTUI
6onee 250 mm.

MpumeyaHue:

Cnepylolwmne OCHOBHbIE NpaBuna O4eHb BaXHbI
M NO3TOMY AOMXHbI CTpOro cobnogaTtbes npu
ycTtaHoBke nogwwmnHukos (Puc. 10.2):

1) Npu ycTaHOBKe HUKOTAa He nMpunaranTte
yCUnusi, KoTopbie NepeaaloTcs Yepes Tena
KavyeHus nogLmnHukal

Pwnc. 10.2

3TN NOAWNNHUKN yCTaHaBnumBakwTCAa C
NOMOLLIbIO Npecca Uiun nerknx ygapos MOJ1I0TKa
No MOHTa)KHOW onpaske.

2)Hukorpa He noaBepranTe NOBEPXHOCTHU
NOAWMNHUKOB yaapaM 3aKaNneHHbIX
MHCTPYMEHTOB, TaKUX KaK MOJIOTKM,
pa3BoAHble raeyHble KMo4Kn, BbIKONMOTKU U
T.4.

3OTO MOXET BbI3BaATb MONTOMKY MK CKOnbl Ha
3aKalleHHbIX KoJrbuax nogLnnHuka.

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

,D,J'Iﬂ KOppeKTHOIZ YCTAaHOBKW noglwunnHuMKa
AOJIKHbI UCNonb3oBaTbCA NpeanoyYTUTENibHO
cneunanbHble MOJ10TKU oe3 oTaaun.

MonoTKM CO CBMHLIOBLIMM UM NIACTUKOBBIMY
ronoBkamu Npu ycTaHOBKE MOLLWUNHUKOB
06bIYHO HE MCNOMNb3ylTCH M3-3a puUcKa
nonagaHusl OTNaMbIBaOLMXCA OT HUX YacTul
BHYTPb NOALUMMHYKE.

YcTtaHoBKa noAWMNHUKOB B XONIOA4HOM
COCTOAHUMN

MopgWwnnNHMKM ManbiXx U cpegHUx pasmepos
06bIYHO yCTaHaBNUBATCA B XONOAHOM
COCTOSIHUM, NOCKOMbKY B BOMbLIMHCTBE Cly4YaeB
Y HUX OTCYTCTBYET Tyrasi mocajka Ha nocago4yHoe
MecTo.

OTn NogWMNHUKK yCTaHaBnMBaKOTCA C MOMOLLbIO
npecca uUnu nerkux yoapos MonoTKa no
MOHTa)KHOWN onpaske.

MoAWNNHUK, KOTOPbIA AOJMKEH UMeTb TYTylo
nocagky, Bcerga ycraHaBnmBaeTcs nepBbim!

YaapHble KonbLa, MOHTaXHble Wanbbl 1
BTYJIKM.

[nsa yctaHoBKM HEGOMNbLIMX U CpedHero pasmepa
noaAWNNHNKOB, Hanbonee noaxoasWwmMmm
MHCTPYMEHTaMN SIBMSIOTCS yAapHble Komnbla u
MOHTaXHble BTYNku. OTO Habopbl AUCKOB, KOneLl
N BTYNOK, U3rOTOBMEHHbBIX U3 cneunanbLHoro
yOapOMNPOYHOro NITacTuka 1 arntoMMHUEBBIX CrTIaBOoB.

3TN KOMNMNEKTbl MHCTPYMEHTOB, Kak NpaBumo,
MCNOMb3ylTCs AJ1s1 YCTAHOBKW MOALWMMHUKOB CO
CTaHAapTHLIMW MONEPEYHBIMU CEYEHUAMM KomeL,.

MoHTaXHble BTYINKU obecrnednBaloT ObICTPYHO U
MPOCTY YCTaHOBKY HEBGOMNbLUMX NOALMUMHWUKOB, U
0C0BeHHO 3P heKTUBHBI NPU BOMbLLLOM KonM4ecTBe
yCTaHaBNMBaEMbIX MOALLMMHWKOB.

OnNa peMOHTHbIX MacTepPCKUX, KOMMNMEKTHbIe
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XpaHeHue, yCTaHOBKa U AeMOHTax
noAgWNHUKOB Ka4YeHUus

HaGopbl MOHTaXHbIX BTYNOK SB/SIOTCSA
Hanboree ONTUManbHLIMU U YHUBEPCATbHbIMU
MHCTPYMEHTaMW, TakK Kak NO3BONSAKT
ycTaHaBnNMBaTb pasfnyHble TuMbl NOAWMNHUKOB
CTaHOapTHbIX pasmepoB. Takme HaGopbl HALLMM
LUMPOKOE NPYMEHEHME B MacTePCKUX MO NepemMoTKe
anekTpoaBUraTernen.

Puc. 10.3

Ha Puc. 10.3 noka3saHa ycTaHOBKa paguarnbHOro
LLIApUKOBOrO MOALIMMHMKA C TYroi nocagkon Ha
Ban C MCMONb30BaHMEM npecca U MOHTaXHOW
BTYFKN C COOTBETCTBYHOLLMM ANAMETPOM.

Wcnonb3oBaHue ahHEKTMBHON MOHTaXHOM
BTYJNKM NO3BONSAET OCYLECTBNAATL nepegayvy
MOHTaXHbIX YCUINNIA TONbKO Yepe3 BHyTPeHHUue
WM Hapy»XHble KoMbLia NOALLIMMHWKOB.

Takasi ycTaHOBKa rapaHTUpyeT UCKIYeHue
NoBpeXAeHUs NoALMNHMKa v Bana.

NKE

BEARINGS

Ha Puc. 10.4 nokasaHa ycTaHOBKa TOro Xe
camMoro noAgwWwunHMKa ¢ Tyrom nocagkon B
OoTBEpCTUE Kopnyca.

/

W -

Ecnu HepasbeMHble MOAWMNMHUKA JOSKHbI
ObITb YCTAHOBMEHbI OAHOBPEMEHHO Ha Ban U B
kopnyc, To oba KonbLa MNOAWUMNHUKA OOJXKHbI
npy yCTAHOBKE YAEPXKMBATLCSH COOTBETCTBYIOLLEN
MOHTaxxHou wawnbomn (Puc. 10.5).

Mpumeyanue:

B HeKkOoTOpbIX TUNAX NOAWMUNHUKOB,
oTAeNbHble KOMMNOHEHTbI, Takue Kak
Tena KayeHus unu cenapartopbl, MOTYT
BbICTynaTb 3a npepesbl rpaHuL 60KOBbLIX
CTOpPOH nopgwunHuka. Npun BbIGOpE
MOHTAXHOW Wanbbl ANA yCcTaHOBKMU
noAlKUNHUKA, 3Ta 0COOEHHOCTb AOJIXKHa
ObITb yUYTEeHa U TWaTenbHO NpoBepeHa.

YcTaHOBKa NOALMNHUKOB C MOMOLLLIO
npecca

YcTaHoBKa MOALWMMNHUKOB KaYeHUs Manbix U
cpefHux pasmepoB MOXET ObiTb BbIMOMHEHA
GbICTPO M MPOCTO MPU UCNONb3OBAHUN
MEeXaHUYEeCKMX UNn rmapaBnm4yeckmnx NPeccos.

[na Takon ycTaHOBKMU, NOBEPXHOCTU NOCAA0UHbIX
MeCT MOALIMMHUKOB Ha Bary 1 B KOPNyce A0MKHbI
6biTb CMa3aHbl TOHKUM CMIOEM CMa304HOro
martepuana.
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Mpu ncnonb3oBaHMM 3TOr0 MeToAa YCTaHOBKM
NOALWNNMHUKOB HEOOXOAUMO MpUAEpPXKMBATLCSA
obwero npaBuna, KOTOpoe rnacuT, 4YTo
Heobxoammo msberaTb nepegavym MOHTaXHbIX
yCUNuii B NOALIUMHUKE Yepes3 Tena KadyeHus.
Mo aToW MpuYuHE Npw yCcTaHOBKE MOALIUMHMKA
OOMXHbl UCNONMb30BaTbCA BCNOMOraTenbHble
yOapHble Konbla, MOHTaXHble Wanbbl nnn
BTYIKM.

Mpun 3anpeccoBke Hepa3bOpPHbIX MOALIMMNHUKOB
B NOCafo04HOe MecTo Heobxoammo msberaTb
nepekoca U HECOOCHOCTU B KOMMOHEHTax
nogwwunHuka (Puc. 10.6).

L

Puc. 10.6
B cnyyae npunoXxeHWs MOHTaXHbIX yCUMUIA
K HECOOCHbLIM UNN NMEPEKOLIEHHbIM KofbLaMm
nogLunHuKa, MOXeT NPOU30NTU NOBPEXAEHNE
NOBEPXHOCTM MOCAL0OYHOr0 Mecta B Kopnyce B
OTMEY€eHHbIX obnacTax.

Takoe noBpexgeHne MOXeET Bbl3BaTb NnosABleHne
3agunpoB Ha NOBEpPXHOCTU U NPUBECTU K
paccnoeHnio mMmatepunana m 3arpa3HeHuUtro
noawnnHMKa ero Yyactuuamum, B pesynerarte 4ero
NOALMMHUK MOXET BbIATU U3 CTpoA4.

[Mockonbky HekoTOpas HECOOCHOCTb BO3MOXHA
Jaxe B criydyae cBOOOAHOM NOCaAKN NOALIMMHUKA
B nocajoyHoe MecTO, TO NOAWUNHUKK
npu yCTaHOBKE AOJIXHbl OblTb TWATENbHO
OTLIEHTPUPOBaHbI U BbIPOBHEHbI, KAk NOKa3aHo Ha
Pwnc. 10.7.

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

LF

Puc. 10.7

Mpu ycTaHOBKE MOALWMMHUKOB C MOMOLLbIO
rmapaBfiMyeckux Npeccos, pekoMeHayeTcs
HEeCKONbKO CHU3UTbL AaBlieHue npecca BO
nsbexaHue 3aKknNMHUBaHUS NOALIUMHMKA, KOTOpPOE
MOXET ObITb BbI3BAHO AedheKTaMun NoBepXHOCTEW,
KaK Ha noALlWMHKKE, Tak U B €ro Nocago4yHOM
MecTe B Kopnyce.

Tak kak nobon HenpeaBUAEHHBbIN OEMOHTaxX
N n3BneyYeHvne NoglWMNHUKA N3 NocagovyHoro
MecTa ABNSAKTCS AOCTAaTOMHO TPYAOEMKUMMU Y
HE3KOHOMUYHBIMW OnepaunsMn, 1 3a0epXuBatoT
caM npouecc yCTaHOBKU MOAWMWMHUKA, TO
XOpolne npakTuyeckme HaBblKM B YCTaHOBKe
NOALUMMHUKOB SAABNSAKOTCA rapaHTUen Hagnexatilen
paboTbl NOALIMMHMKOBOIO y3na.

YHpou.l.eHMe YCTAaHOBKM nogLlMNnHUKa
KOHCTPYKTUBHbIMU MepaMu

Mpoueaypa ycTaHOBKMU NOALLUMMHUKOB MOXET ObITb
6onee adhPeKTUBHON, U 3aBepLUEHA B KOPOTKOE
Bpems, brnarogaps HEKOTOPbIM KOHCTPYKTUBHbBIM
mMepam.

Takne mMepbl YyacTo HeOGXO04MMbI TOMbKO B
NPUNOXEHUAX, KOTOpble TPEOYIOT MeHbLUelh
NPOAOIKUTENBHOCTM MpoLeaypbl TEXHUYECKOrO
o0CcnyXnBaHus.

TUNUYHBIM NPUMEPOM TakoOW KOHCTPYKTUBHOM
Mepbl MOTyT ABNATbLCA pe3bboBbie 0TBEPCTUSA
B Bany M B Kopnyce, KoTopble MOTYT
NCMomnb30BaTbCs NP YCTAHOBKE NOALLMMHKMKA.
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XpaHeHue, yCTaHOBKa U AeMOHTax
noAgWNHUKOB Ka4eHUus

Puc. 10.8

Ha Puc. 10.8 nokasaHbl HanpaBnstwuwmne
pe3bboBble OTBEPCTUSA B TOpLE Basa, KoTopble
MOTYyT MCNONb30BaTbCA ANSA YCTAHOBKMU
noALIWNHMUKOB Ha NOCaZoMHbIe MecTa Ha Banax.

|\m|nm'mnmmm\muim'mm\m\m“.}
G uum\\wuu\l,\uuum,mm,

Puc. 10.9
[lna ycTaHOBKM HapPY>XHOrO KomnbLa MOALUUMHMKA
B OTBEpPCTME KOopnyca NOALIMMHUKOBOIO y3na
MOryT Ucnonb3oBaTbCsl pe3bboBble OTBEpPCTUSA
B KOprnyce, KpenexHble OTBEPCTUSA U LWelka
TOPLEBON KPbILWKK y3na, Kak nokasaHo Ha Puc.
10.9.
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BcTtaBka Bana npuM yctTaHOBKe
pPa3beMHbIX NOALINMHUKOB

Mpu ycTaHOBKE pa3beMHbIX TUMOB MOALLUMHUKOB,
TakuX Kak Uroribdatble pPOfIMKOBbLIE MOALIMMHUKM,
KOHNUYEeCKNUe ponnmkKoBble NOAWNNHUKN UNKN
unnumHaopuyeckme pornimkoeble noaWUnHUKK, UX
Hapy>XXHble U BHYTPEHHWE Konbua MOryT ObiTb
YCTaHOBMEHbI OTAENBHO.

370 ABNsieTCH CyLWeCTBEHHLIM NPEVMYLLECTBOM
pa3beMHbIX MOAWUNHUKOB NMpU UX
yCcTaHOBKe B y3nax. Tak, Hanpumep, npwu
yCTaHOBKe noAlLMNHUKOB B pegyKTtopax wUnun
anekTpoABurarensax, B nepBylo ovyepenb MOryT
ObITb YCTAHOBMNEHblI B Nocafo4YHble MecTa Ha
Bany BHYTPEHHMWE KONnblLa MOALWWNHUKOB, a
COOTBETCTBYHOLLINE UM HapYXHble KOnbLa MOryT
ObITb YCTaHOBIEHbI B KOPMYC HECKOINbKO MNo3Xe.
Bo Bpemsa okoH4YaTenbHoOn cbopkwu
NOALLUMMHMKOBOTO y3na, Npu BCTaBke B KOPMyc, C
3apaHee MOCaXXEHHbIM B HETO HAPY>KHbIM KOSbLIOM
NoALIMMNHMKa B cbope C ponvkamm 1 cenapaTopom,
Basia C YCTAHOBMEHHbIM BHYTPEHHUM KOMbLOM,
Heobxoaumo cobnogatb 0coby OCTOPOXHOCTb
BO M3bexaHune nobbix BO3MOXHbLIX HECOOCHOCTEN
N NEepeKocoB B COOTBETCTBYIOLLMX YACTAX y3na
(Puc. 10.10).

S
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Z
Pwnc. 10.10
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HecoocHOCTb Npu ycTaHOBKE, KaK MOKasaHo B
Puc. 10.10, Hen3bexHO BbI3OBET NOsBNeHue
uapanuH, BMATUH U NNacTU4HbIX Aedopmauni
Ha JOPOXKax KavyeHus unu Ha ux bopTukax.
Takne noBpexaeHnsa ob6bIYHO He 3amMeTHbI
Ansa rnasa, HO B KOHEYHOM MTOre NpuBOAAT K
ycTanocTyu matepuana B 30Hax UX MOSIBIEHUS
U NpexpgeBpeMeHHOMY BbIXoAy M3 CTpo4d
NOALLMMHUKA.

3T0ro pucka NoBPEXAEHUS MOALIUMHUKA MOXHO
nerko m3bexaTtb Npu yCTaHOBKE, OCTOPOXHO
Bpallas Ban Bo Bpemsi COOpKH, Kak Nnokas3aHo Ha
Puc. 10.11.

AN

\ ] &
"y

7
Pwnc. 10.11

BbinagpeHne ponunmkoB B
ULUNTUHOPUYECKOM PONMTMKOBOM
nogLwunnHuKe

Mpn ycTaHOBKe pasbeMHbIX LUUIUHAPUYECKNX
PONUKOBbLIX MOAWNNHUKOB, OCHaALWEeHHbIX
cenapaTtopamu, Heobxognmo obpatnuTb ocoboe
BHMMaHue Ha cnabuHy B yaepXaHuu pOrfvMKOB
cenapatopoM. JTO yHWKanbHasa cneunduyHas
0cO0B6eHHOCTb 3TOro TMna MOAWWUNHUKOB,
obycnoBneHHas BHYTPEHHEW KOHCTpyKUMEN
cenapaTopoB NOALLMUMHUKOB.

Bce uunuHgpuyeckme ponuku, yaoepXxusaemblie

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

cenapaTtopoM, TpebywT NpUcCyTCTBUSA
onpeeneHHoro 3asopa B COMNPS>KEeHUN PONINKOB
C cenapaTopoM, TaK Ha3biIBAEMOr0 «KapMaHHOro
3a3opa». Mpn OTCYyTCTBMM BHYTPEHHErO KonbLa
noawunHnka, Hanpaendawwero cenapaTop,
KapMaH cenapaTtopa No3BONAeT PONuKY
onycKkaTbCs U HaXOAUTbCHA B NOABELUEHHOM
COCTOsiHMW. B 3aBMcuMOCTM OT TMna cenapartopa,
3TOT KapMaHHbIN 3a30p MOXET ObiTb 6onbInMm
UNn ManeHbLKUM.

Ecnu cenapatop B cGope C poriMkaMu 1 Hapy»Hoe
KONMbLIO HAXOASATCS B CBOEM paBoyeM MOoXeHUK
B KOpPMycCe, TO PONMKU AOMKHbI YAEPXUBATbCA
BHYTPEHHMUM KOMbLOM, HanpaBnawLWmMM nx
ABwxkeHue. Ho korga B noAwuvnHuke yaaneHo
BHYTPEHHee KOrbLOo, TO POMUKA, Haxoasawmecs B
BEPXHEM MOMNOXEHWUN, NOBUCAKOT UMK OaXe MoryT
BbINacTb U3 cenapartopa.

[MoaTomy npu ycTaHoBKe Bana B NOALMMHUKOBBIN
y3ern TakMMm cnocobom HyxxHO cobntogaTe 0cobyto
OCTOPOXHOCTb.

Mpu ycTaHoBKe 3TOro TWUMa MOALIMUMHUKOB U
BanoB Bcerga HeobxoaumMo nsberatb BO3MOXHbIX
yOapoB Bana rno Topuam noBMcaroLLyX POSTMKOB.

OKOHOMMWYHOE, NPOCTOE N OYeHb IPPEKTUBHOE
peweHne 3aToh nNpobnembl MOXeT ObITb
obecnevyeHo MCNonbL30BaHMEM MPU YCTaHOBKE
HanpaBnALWMUX BTYJIOK, KaK Noka3aHo Ha Puc.
10.12:

S
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Puc. 10.12
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XpaHeHue, yCTaHOBKa U AeMOHTax
noAgWNHUKOB Ka4YeHUus

Hanpasnswwwue BTYNKMU (S) npegcrasnstoT
cobon nonble TpybyaTble nsgenMs NpocTon
dopMbl, n3rotaBnuBaemble N3 pasfNYHbIX
martepvarnos, Hanpumep, Taknx Kak nnacrmacca,
HEWmNoH, TEeKCTONNUT U T.4.

KOHCTpyKLMSt BTYNKU JOMKHa ObITb paspaboTtaHa
Takum obpasom, 4YToOblI OHa obecnevmBana
LeHTpupoBaHWe M HanpaeBneHWe BBoAa Bana
npu cbopke NOAWMMNHMKOBOIO y3na, a Takxe
noaaepPKKy NOBUCLLMX POMKOB MOALUMMHKKA.

YcTtaHOBKa NOAWMNMNHUKOB C KaHaBKOW
Ans BBoAA TeJ1 Ka4eHus

CyuiecTByeT HECKOMbKO TUMOB NOALWMMHUKE,
KOTOpble UMEIT Ha NULEBOWN CTOPOHE Kornel
KaHaBKy AN BBOAa Ten KayeHus B uLensix
obecneyeHnsa Nx MakcumManbHOro KonuyecTsa B
NOALUNMHUKE.

I'IpmmepaMM Takmx TmnoB NOALINMNHUKOB MOTYT
CNyXUTb pagunanbHble WapuKoBbie NOALUMMHUKNA,
Tak HasblBaeMoro «Makcu-tuna» u HEeKOTOpble
ABYXpAAHble pagunalibHO-yNopHble WapUuKoBbie
noaLnNHUKKN, OCHalleHHble cenapaTtopamMu.

B cnyyae uMcnonb3oBaHWS 3TUX TUMNOB
NOOWUNHUKOB, HEOBXOOMMO OTMETUTb,
4yTo AelcTBYylOWAa Ha NOAWMUMNHUK oceBas
Harpyska Bcerga AonxHa GbiTb HanpaBsneHa B
NPOTMBOMOMOXHYH CTOPOHY OT NNLIEBOW CTOPOHBI,
Ha KOTOpPOM HaxoAWTCHA KaHaBka Ana BBoda Ten
KauyeHus.

YctaHoBKa NOALWMNHUKOB C KOHUYECKUM
oTBepcTuem

Bo MHOrMx npunoxeHmsax 4acTto MCMOMb3yTCH
pasnuyHble TUMNbl NOALWMWNHUKOB C KOHUYECKUMMU
oTtBepcTuAMU. K HUM, B OCHOBHOM, OTHOCSATCS
camMoycTaHaBnuBalwWMeCa WapUKOBbIE
NOALWMNHUKN N chepnyeckmue posiIMKOBbIE
NOAWMNNHUKK. OTN NOAWUNHUKN OOBIYHO
ycTaHaBnNmMBalwTCA HEMNOCPEACTBEHHO Ha
XONOAHOTSAHYTbIE LUUNUHAPUYECKME Banbl C
MOMOLLIbHO 3aKPEMUTENBHBIX UMW CTSHKHBLIX BTYIOK.
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B cnyyae ncnonb3oBaHMsA BbICOKOTOYHbIX
LUINHOAPUYECKNX PONUKOBBLIX MOALWNMHUKOB
cepun NN 30, koTopble ycTaHaBnMBalTCs
HenocpeaACTBEHHO Ha KOHWYECKue LWelnku
BaNoB, KOHMWYECKME MOcCagovYHble MecTa Ha
Banax npegHasHavyalwTCcs ANs OYEeHb TOYHOrO
perynmpoBaHusi BHyTpPeHHero paboyero 3asopa B
noawwmnHuke R2 (Puc. 10.13).

7 | R
| A

——

Pwuc. 10.13
Mpn nocagke NOAWMMHUKOB C KOHUYECKUMU
OTBEPCTUSAMWN Ha KOHMYECKYIO LLENKy Bana unu
BTYIIKY, MPONCXOQNUT 3HAUMTENbHOE paclunpeHne
BHYTPEHHero konbLa noawmunHuka (Puc. 10.14).

Takoe pacwupeHue BHYTPEHHEro konbua
yMeHbllaeT HayanbHbll HOpMarnbHbIN 3a30p B
NOALLMMHUKE.

Ecnu npu yctaHoBke nogwumnHuka Takom adpdbexTt
6yOeT NPOUrHOpUPOBaH, TO B pesyrsrate BO3HWUKaET
HexxenaTernbHbI paguarnbHbi NpegBapUTEnbHbIN
HaTAr B NoALWMNHMKe. 1o 3ToM NprymHe GOMbLUMHCTBO
NOALLMMHMKOB C KOHWYECKUM OTBEPCTUEM UMEIDT
HECKOIbKO YBEMWYEHHbIW HavanbHbIA 3a30p No
CpaBHEHWIO C MOALUMMHUKAMU C LMNNHOPUYECKUM
OTBEPCTUEM, Aaxe ANs OAHOW W TOW e rpynnbl
3a30pOB.

Mpumep:
CamoycTaHaBnMBawWNNCA WaPUKOBLIN
nogwunHuk 1210 ¢ HopManbHOW rpynnown
3a30poB:

Ona umnuHapuyeckoro otBepctua: 14 oo 31 um
[na KOHN4YeCcKoro OTBEPCTUSI: 2210 39 ym
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R1
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Puc. 10.14
roe:
R, = HayanbHbI paguanbHbI 3a30p nepea
YyCTaHOBKOM

R, =ocTaTouHbI paguanbHbI 3a30p nocne
YCTaHOBKM
a =0CEeBOE CMelLLeHNne

BenunyunHa paclumpeHusi BHyTpPEHHEero KonbLa
3aBUCUT OT pa3mepa NoALWUMHNKA, OCEBOro
CMelleHNs BO BpeMsi yCTaHOBKM (a) u yrna
KOHYCHOCTU OTBEPCTUSI.

CTtaHpapTHasa KOHYCHOCTb OTBepCcTuUA,
yKka3biBaemass B YCNOBHOM o6o3HavyeHumn
nogwwunHuka cydpcbukcom «K», coctasnsiet 1:12,
4YTO O3HayaeT YKMNoH B 1 MM Ha kaxable 12 Mm
ONVHBI.

HekoTopble Tunbl NOALWMMHUKOB C HEBOMNbLUON
BbICOTOW MOMNEPEYHOTO CEYEHNS UMEIKT MEHbLLYIO
KOHYCcHOCTb oTBepcTus, 1:30. Ha aTy KOHYCHOCTb
B o603HavYeHUn noawWNNHUKA yKasbiBaeT
cyddpukc «K30».

Bo n3bexaHne nosaBneHWA HexenaTenbHOro
npeaBapuTENbHOrO HaTara B NOgWMUNHUKE,
OCTaTOYHbIA BHYTPEHHWI 3a30p B MOALIMMNHUKE
(R2) nocne ero yctaHoBKW JONXEH ObITh
NpoBepeH.

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

OcTaeTcs akToM, YTO NpU yCTaHOBKE
nogWWNHUKA CcywecTByeT npocTtas
B3aMMOCBSA3b MeXAYy YrnoM KOHYCHOCTH
OTBEPCTMSA NOALUMIMHMKA, OCEBLIM CMELLEHNEM
M BO3HMKAKOLWMM B pe3ynbTaTte cMelleHus
YMEHbLLUEHMEM HayanbHOro pagmansHOro 3asopa
B nogwunHuke. PekomeHayeMble BENMUYUHBI
0OCEBOr0 CMELLEHUS U YMEHbLLEHNS pagnanbHoro
3asopa B nogwunHuke (R2), npuBepeHbl B
Tabnuue 10.1 ona camoycTtaHaBNMBaKOLWMXCS
LWapPMKOBbIX noawunHukoB U B Ta6nuue 10.2
Aans ceprmyecKnx poriukoBbIX NOALWNMHUKOB.
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XpaHeHue, yCTaHOBKa U AeMOHTax
noAgWNHUKOB Ka4YeHUus B EARINGS

YcTtaHOBKa caMoycTaHaBMUBaKLUNXCH LWAPUKOBbIX NOALMMHUKOB C KOHUYECKMM OTBEPCTUEM

d
"~y
o |

@df == |

Ounametp OceBoe cmelleHue «a» B MM Ansa CpeaHui MOHTaXHbIN 3a30p R2 B Mm
oTBepCcTus NOALINNHUKOB Cepumn AN rpynn 3a3opos
«d», B MM 12K 22K 13K 23K [CN (Hopmanbhas) c3
20 0,22 - 0,23 - 0,010 0,020
25 0,22 0,22 0,23 0,23 0,010 0,020
30 0,22 0,22 0,23 0,23 0,010 0,020
35 0,30 0,30 0,30 0,30 0,010 0,020
40 0,30 0,30 0,30 0,30 0,010 0,020
45 0,31 0,31 0,34 0,33 0,015 0,025
50 0,31 0,31 0,34 0,33 0,015 0,025
55 0,40 0,39 0,41 0,40 0,015 0,030
60 0,40 0,39 0,41 0,40 0,015 0,030
65 0,40 0,39 0,41 0,40 0,015 0,030
75 0,45 0,43 0,47 0,46 0,020 0,040
80 0,45 0,43 0,47 0,46 0,020 0,040
85 0,58 0,54 0,60 0,59 0,020 0,040
90 0,58 0,54 0,60 0,59 0,020 0,040
95 0,58 0,54 0,60 0,59 0,020 0,040
100 0,58 0,54 0,60 0,59 0,020 0,040
105 0,67 0,66 - - 0,025 0,055
110 0,67 0,66 0,70 0,69 0,025 0,055
120 0,67 - - - 0,025 0,055

Tabnuua 10.1
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XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

YctaHoBKa cchepuyecKknx posiukoBbIX NOALWMUMHUKOB C KOHUYECKMM OTBEPCTUEM

a

e 2

Y *

sdt | —= |
[nameTp oTB-s1|YMeHbleHue 3azopal OCeBOe CMelleHne «a» B MM MuH. MOHTaXHbIN 3a30p R2 ansi
«d», B MM BMM AR (R;-R;) |ansa koH-Tn 1:12|ans koH-Tn 1:30|noAWMNHKKOB C rpynnoii 3a30poB
> < MWH MaKC MWH MaKC MWH makc | CN (Hopm.)| C3 C4
24 30 0,015 0,020 0,3 0,35 - - 0,015 0,020 | 0,035
30 40 0,020 0,025 | 0,35 0,40 - - 0,015 0,025 | 0,040
40 50 0,025 0,030 0,4 0,45 - - 0,020 0,030 | 0,050
50 65 0,030 0,040 | 0,45 0,6 - - 0,025 0,035 | 0,055
65 80 0,040 0,050 0,6 0,75 - - 0,025 0,040 | 0,070
80 100 0,045 0,060 0,7 0,90 1,7 2,2 0,035 0,050 | 0,080
100 120 0,050 0,070 | 0,75 1,1 1,9 2,7 0,050 0,065 | 0,100

120 140 0,065 0,090 1.1 1,4 2,7 3,5 0,055 0,080 | 0,110
140 160 0,075 0,100 1,2 1,6 3,0 4,0 0,055 0,090 | 0,130
160 180 0,080 0,110 1,3 1,7 3,2 4,2 0,060 0,100 | 0,150
180 200 0,090 0,130 1,4 2,0 3,5 5,0 0,070 0,100 | 0,160
200 225 0,100 0,140 1,6 22 4,0 5,5 0,080 0,120 | 0,180
225 250 0,110 0,150 1,7 24 4,2 6,0 0,090 0,130 | 0,200
250 280 0,120 0,170 1,9 2,7 4,7 6,7 0,100 0,140 | 0,220
280 315 0,130 0,190 2,0 3,0 5,0 7.5 0,110 0,150 | 0,240
315 355 0,150 0,210 2,4 3,3 6,0 8,2 0,120 0,170 | 0,260
355 400 0,170 0,230 2,6 3,6 6,5 9,0 0,130 0,190 | 0,290
400 450 0,200 0,260 3,1 4,0 7,7 10,0 0,130 0,200 | 0,310
450 500 0,210 0,280 3,3 4,4 8,2 11,0 0,160 0,230 | 0,350
500 560 0,240 0,320 3,7 5,0 9,2 12,5 0,170 0,250 | 0,360
560 630 0,260 0,350 4,0 54 10,0 13,5 0,200 0,290 | 0,410
630 710 0,300 0,400 4,6 6,2 11,5 15,5 0,210 0,310 | 0,450
710 800 0,340 0,450 53 7,0 13,3 17,5 0,230 0,350 | 0,510
800 900 0,370 0,500 5,7 7,8 14,3 19,5 0,270 0,390 | 0,570
900 1000 0,410 0,550 6,3 8,5 15,8 21,0 0,300 0,430 | 0,640
1000 1120 0,450 0,600 6,8 9,0 17,0 23,0 0,320 0,480 | 0,700
1120 1250 0,490 0,650 7,4 9,8 18,5 25,0 0,340 0,540 | 0,770

Tabnuua 10.2
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XpaHeHue, yCTaHOBKa U AeMOHTax
noAgWNHUKOB Ka4YeHUus

B kaxgom crnyyae 4pesBbl4aNHO BaXHO Mocre
3aT9XKU ravku Ha Bany, yaepXuBawLlen
NOALUMNHUK, NePENpPOBEPUTL OKOHYATENbHbIN
3a3op B nogwunHuke (R2), 4tobbl yoeanTeca B
NpaBWIbHOM YCTAHOBKE €ro BefIMYMHbI.

B 3aBucumocTu OT cuTyauum npu ycTaHOBKe
NOSLIMNMHUKOB M CNeunduyHbIX 0CoGeHHOCTEN
NpUNOXeHUsi, Takas nposepka MoxeT 6biTb
BbIMOSIHEHA NPSAMbIM WU KOCBEHHbLIM METOAO0M.
KocBeHHbIN MeToq 3akfoyaeTcs B MU3MepeHUn
0CeBOro cMelweHna B nogwunHuke. Mpu
NpsiIMOM MeToAe M3MEepPEHUS OKOHYaATENbHOIo
3a3opa B NOALUMMHUKE UCMONb3YeTCs MHOAUKaTop
¢ KpyroBo#u wkanon (Puc. 10.15) nnu wyn, ans
KpynHorabapuTHbIX c)epuveckmx PormMKOBbIX
MOALLMMHMKOB.

T

\\\\\

NN

'}7’/’",,,,,,////////////////

0\\
\% /';";'//

Puc. 10.15

Mpwn ncnonb3oBaHMM ANa U3MEPEHN nHAnKaTopa
C KPYroBOW LUKaNoWn, OH AOMKHbI BbITb 3aKkpenneH
Ha HapyXHOM KONnbLe ycTaHaBnMBaemoro
nogwwunHuka (cm. Puc. 10.15).

NKE
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Mpn MOHTa)xxe camoycTaHaBnMBalLWMXCS
noAWMNHMKOB (camoycTaHaBnuBatuwmecs
WapuKkoBble NMOALWMUNHUKN U chepuyeckue
pPONUKOBbIE MOALWNUNHUKK), pEKOMeEHAYyeTCs
MCNoNb30BaThb BCNnoMoratenbHble
yaepxuBawwme wanbbl (S), kKoTopble He
NO3BOMSAT CMeLaTbCs HapyXXHOMY KonbLy
NnoALunmnHMKa OTHOCUTENbHO BHYTpeHHero (Puc.
10.15).

Mpyn namepeHnn oKoH4YaTenbHOro 3asopa
B nogwunHuke (R2), HapyXHoe Konbuo
ycTaHaBNMMBaeMOro nogWunHMuKa AONKHO
ObITb MepemeleHo B KpariHee MonoxXeHune
B paauanbHOM HanpasneHuu. Ons KpynHbIx
NoALWMWNHUKOB, (Hanpumep, KpynHorabapuTHble
chepuyeckne ponvkoBble MOALIMMHMKK), Takas
npoueaypa 06bI4HO HEBO3MOXHA.

B atux cny4aax gomkHa 6biTb BbiMOMHEHA
nepekpecTHasi NnpoBepka OCTaTOYHOro 3asopa
C ncnonb3oBaHWEM ONA 3TUX LeNnen wynos
N peKkOMeHAYeMbIX MUHUMAlbHbIX 3HAYEeHUN
OKOHYaTernbHbIX 3a30pOB B MoAWNNHNKEe R2
(Tabnuua 10.2).

R 1 \\\ \||\\\\\\
R1 %(((((\M
T
Rot S22
R2

Puc. 10.16

[nsa Takmx M3mMepeHuin B NepByro ovepenb JOIMKeH
ObITb onpeaeneH HayanbHbIM 3a3op (R1) B
HeyCTaHOBMNEHHOM MOALLMUMHUKE.

3T0 MOXeT ObITb cCAEeNnaHO C NMOMOLWbIO
MHAMKATOPOB C KPYroBoW wWKanow
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nnu, B cnyyvyae KpynHbIX nogwunnHUKOB, C
MCcnonb3oBaHMEM LLYNOB, KOTOPble ABNAKTCA
AOCTATOYHO TOYHBIM U3MEPUTENIbHbBIM
MHCTPYMEHTOM.

[nsa atoro noMecTuTe NOALUMMHUK BEPTUKANbHO
Ha MMOCKYI0 Y YUCTYHO MOBEPXHOCTb U NMPOKPYTUTE
HECKOmNbKO pa3 pykaMu ero BHyTPEeHHee KOnbLo
ansa obecnevyeHnss oNTMManbHOrO KOHTaKTa Ten
KaueHusi C JOPOXKaAMU KaueHus.

Ecnu nogwmnHyK ycTaHOBMNEH BEPTUKamNbHO Ha
NPOYHOM OCHOBaHUW, TO (hakKTUYECKUN 3a30p
R1 (npomexyTok) Mexay OOPOXKOW KayeHus
Ha ero HapyXHOM KONnbLEe N CaMblM BEPXHUM
TEeNoMm KayeHus MoxeT ObiTb Nerko M3MepeH ¢
NCNOMNb30BaHMEM LLYNOB PasfMYHON TOMLMHbI
(Pwvc. 10.16 a).

CaMmbIn TONCTbIW WYN, KOTOPbIA MOXET ObiTb
BCTaBIeH B 3a30p, yKasbiBaeT Ha (PaKTUYECKYto
BEMMYMHY HayanbHOro BHYTPEHHEro 3asopa B
MOALLMNMHUKE.

OcTaTouHbIN 3a30p B NOALWMWMHUKE BO BpeEMS
ero yCcTaHOBKW [ONXEH Nepuoanyeckm
KOHTPONMpoBaTbLCS.

YuuTbiBas, YTO MNOALWMMHUK YyXe NocaxeH Ha
Ban B 9TOW CTaAuu ero yCTaHOBKW, (haKTUYEeCKUin
3a30p B NOALUMIMHUKE ONPeaenseTcs N3aMepeHnem
OKOHYaTenbHOro NPoOMexXyTka Mexay pOornmnKom
N OOPOXKOW KaYeHWs Ha Hapy>XHOM KorbLe npu
paguanbHOM COBMNafeHUn oce BpaLLeHns Komnel,
(Puc. 10.16 b).

MuHWManbHble BENUYMHBI OKOHYaTeNbHOro
3a3opa B nogwunHuke (R2), ykasaHHble B
Tabnuue 10.2, 6a3npyoTCca Ha BefMYMHaX
3a30pOB, NeXaLUux B MX HMKHUX Npeaenax.

MuHMManbHble BENUYNHbLI, NEPEeYnCIiEHHbIE B
Tabnuue 10.2, He MoryT GbITb YpesaHbl.

Bo MHoOrux cny4asax goctoBepHoe usmepeHue
OCTaTO4YHOro 3asopa B noAawnnHUKe, ncnonb3ysa

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

BbILLEYNOMSIHYTYIO npoueaypy, MOXET Bbl3BaTb
HeKOTOopble TPYAHOCTHU.

Kpome TOro, npu onpefgeneHHbIX yCrlnoBUAax
YCTaHOBKMW, 3Ta npoueanypa MOXeT OoKa3aTbCA
Hel'lpaKTVILIHOIZ N OTHMUMaTb AOCTATO4YHO MHOIo
BpeMeHN.

B Takmx cny4yaax oKOHYaTenbHbIN OCTATOYHbIN
3a3op B nogwunHuke (R2) moxet GbITh
ornpegeneH ¢ NOMOLbD KOCBEHHOTO MeToda, To
€CTb, U3MEepPEHNEM OCEBOIO CMELLIEHUS «ay.

ad

—
—

dakTnyeckoe paccTtosiHMe cMmelleHusa “a” moxer
6blTb M3MEPEHO C NMOMOLbIO 3PDEKTUBHbBIX
n3mMepuTEnbHBIX NPUBOPOB, TakUX Kak MHOMKaTOPbI
C KPYroBOW LUKarnown, rmyGuHomMepbl nnv npocTbie
WTAHreHUMPKYNnU. OTO 3aBUCUT OT KOHKPETHOro
NPUNOXeHNs.

Takum o6pa3om, NPpou3BOACTBEHHASA YCTaHOBKa
NOALLMMHNKOB MOXET ObITb OpraHM3oBaHa OYeHb
3hPEKTUBHBIM N 3KOHOMMUYHBLIM cnocobom npu
MCNOMb30BaHUN PEKOMEHAAUMNN, YKa3aHHbIX
B Tabnuuyax 10.1 n 10.2. Takxe HeobxoaMmMo
yYuTbiBaTb, YTO 3TU BENUYMUHbI OTHOCATCH
TONbKO K LenbHbIM cTanbHbiM Banam. Bo Bcex
crny4vasx ycTaHaBnMBaeMmblil MOALIMUMHUK Bcerga
OOMMKEH NEerko BpallaTbCs U He MMETb Nepekoca
HapPY>XHOTO KonbLa.

YcTaHoBKa NOALMMHUKOB C MOMOLLbIO
HarHeTaHusi macna

KpynHoraGapuTHble U O4eHb Gonblwue
MOALUMMHUKMA Ka4eHUs MOryT yCcTaHaBMnmMBaTbCA
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XpaHeHue, yCTaHOBKa U AeMOHTax
noAgWNHUKOB Ka4eHUus

HamMHoro 6onee NPOCTbIM cnocobom npu
ncnonb3oBaHMM HarHeTaHna macna, KOTOprI7I
no3BondAeT Nerko u 6bICTpO YCTaAaHOBUTH
nogwnMnHUK B nocagoyYyHoe MeCTO Unu
AEeMOHTMpPOBaAThb €ro.

Cnoco6 ycTaHOBKM MOALWMMHUKA C MOMOLLbH
HarHeTaHusi macna, nNonyyYmBlWNIA Ha3BaHMWeE
«rmppaBnuyYeckas ramka» nokasaH Ha Puc.
10.18.

1

Puc. 10.18

MmaopaBnuyeckasa ranka npepcrasnsaet
cobon uenbHY cTanbHy wanby (1) c
COOTBETCTBYIOLLMM pe3bboBbiM oTBEPCTMEM (6).
Ha nuueBon cTopoHe Topua Koprnyca HaxoauTcs
rmybokasa konbueBas kKaHaBKa, B KOTOpPYIO
BCTaBMEH KOMNbLEBOW NopLueHb (3).

Yepes coegunHuTenbHbln dUTUHT (4) u
MacnonpoBoAHble KaHanbl (5) macno
HarHeTaeTcs Noj BbICOKUM JaBleHuWeM B
KONMbLEBYIO KaHaBKy W BblAaBNuBaeT MOPLUEHb
13 kaHaBku. [1Ba KonbLEBbIX YNNOTHEHUS (2) B
KaHaBKax MO OKPY>XHOCTW MOpLUHSA obecnevmsaroT
€ro repMeTn3aumio Npu CKONMbXEHNU N0 CMEXHbIM
NOBEPXHOCTAM B KaHaBKe LLanbbl.

NKE
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Mpn ycTaHOBKE NOAWWNHUKOB C MOMOLLbIO
3aKpenuTenbHbIX UKW CTAXHBLIX BTYNOK, MW npu
nocagke Ux HenocpeacTBEHHO Ha KOHWYeckue
LenKn BanoB, rmapasnuyeckas ranika AOSKHa
ObITb MONMHOCTLIO 3aBEPHYTA U HAAEXHO MpwkaTa
K COOTBETCTBYIOLLEW NMOBEPXHOCTN MOALLIMMHUKA.
BaxHo, 4Tob6bl KONbUeOOpa3HbI NOpLWEHb
rMAPaBNUYEcKon ranku Obin NpaBunbHO U HaOEXHO
pacnonioXeH B Kopnyce ranku npu ee cbopke u
YCTaHOBKEe Ha Bany wunu BTyrKe.

Ona obecnevyeHns nNerkoro 3aBMHYMBaHUSA
rmgpasnmMyecKkon ranku, B ee Kopnyce mMeroTcs
2 vnmn 4, a npu Gonblnx pasmepax 4 - 8, rmyxumx
OTBEPCTUIN, paBHOMEPHO pacnpefeneHHbIX
No BHELWHEW OKPYXHOCTM wWanbbl. 3Tun
OTBEPCTUSA MO3BOMSAT NPY 3aBUHYMBAHUM Fanku
MCMNonb30BaTb BCMOMOraTenbHble MexaHu4eckue
npucnocobneHna, Takne kak 6opoaku, pbivaru,
3axBaTbl UMW raeyHble KIoYW.

Xoa nopLHs B 60MbWWHCTBE TMAPaBNMYECKNX
raek rno3BonsieT yCTaHOBUTb NOALWMUMHUK Ha
nocagoyHoe MecTo 3a OauvH aTan. [Ana KoHTpons
MakcMManbHOro AonyctuMoro xoga nopuwH4,
OONbLUMHCTBO rMApaBlIMYECKMX raek MMeeT aBe
METKU B BUAE Y3KUX KOMbLEBbLIX KAHABOK Ha
BHELLHEN NOBEPXHOCTM MOPLUHS.

Mpy HarHeTaHUM macna B rMOPaBrNYECKYIO ranky,
nopLUeHb NepemMeLLaeTcs B OCEBOM HanpasneHun
M CO3[aeT 3HaYMTENbHOE OCEBOE YCUIME, KOTopoe
nepemMeLLaeT NOALLMMHMK Ha ero NocagoyHoe MecTo
unun n3 Hero. Heobxogmmo Bcerga NpMHMMaThb
BO BHMMaHWe COKpalleHue BHyTpeHHero 3asopa
B NOALWMWMNHNKE, BbI3BAHHOE TaKUM OCEBbIM
nepeMeLLeHnem, 1 NpoBepsATb OCTaTOMHbIN 3a30p
rocne Ka)gomn YCTaHOBKM NOALLUMMHUKA.

lMocne KOPPEKTHOro pacnonoXeHWUst NOALIMMHUKA
B €ro nocago4yHoM MecTe, He0OXOAUMO OTKPbITh
obpaTHbI KnManaH Ha MacnsgsHOM Hacoce,
nocrne 4Yero gaBneHne B rmapaBnn4eckomn rarike
MOMEHTANbHO CHUXKAETCS.
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lMocne yctaHOBKM MOALWMMNHUKA U MPOBEPKN
OKOHYaTenbHOro 3a3opa B HeM, rugpasnunyeckas
ravika 3aMeHsieTCs HopMaribHON CTOMOPHON rankow.

Mpumeyanue:

Mpw ycTaHOBKe N AeMOHTaXe NoALWMMHUKOB
C ucnonb3oBaHWeMm MeToAa HarHeTaHuUA
Macrna, BO3HMKaeT OrpoMHoe fAaBrieHue.
B uensx o6ecneyeHus 6e3onacHOCTU Npwu
BbINOSIHEHUMN 3TOW Mpoueaypbl, nepea ee
BbIMONIHEHNEM HEOGXOAUMO BHUMATENbHO
Npo4YuTaTb COOTBETCTBYHOLUME UHCTPYKLMM MO
3KcnyaTauum, pekoMeHaauMmM U UHCTPYKLUK
no TexHuKe 6e30MacHOCTH, NpepfoCcTaBnsAeMble
npousBoauTeNieM ruapaBrM4YecKkoro
obopyaoBaHUS.

YcTaHOBKa NoAWMNHUKOB C MOMOLLIO
MX HarpeBa

B cny4dyadx, rge yctaHoBka nogwWunnHUKOB B
XONNOAHOM COCTOAHUU NN C UCMOJNTb3OBaHNEM
MeToAa HarHetaHua Maciia He BO3MOXHa,
npenMmyecTBeHHO NpnMeHdaeTCcda yCTaHOBKa
C NnoMouWwblo HarpeBaHua nogwmnnHuUKa mnnu
OTAENbHbIX ero Koneu,.

OTOT MeToA LUMPOKO UCMONb3YeTca AN Nerkon
YCTAHOBKM NOALUMMHUKOB UMW APYIMX KOMMOHEHTOB
MalWH MU MEXaHM3MOB MpU MX nocagkax c
HaTsArom, 0COGeHHO B cryyasix Tyroi nocagku Ha
Barbl (TO €CTb, C TSXKEMNbIM HATSATOM).

B aTtom cnocobe ycTaHOBKM McCnonb3yeTca
CBOWCTBO Koneu nogwnnHMKa pacwmnpaTbca
npu Ux Harpese U3-3a TEMMOBOIO paclUMpeHus
mMeTanna, U Takoe yBeflM4yeHWe AMaMeTpoB
konew obecneyvBaeT Gonee nerkyw ycTaHOBKY
noaLwnnHuKa.

Mocne nocajgku HarpeToro konbua Ha
CpaBHWTENbHO XONOAHOE NocagoYHOe MEeCTO Ha
Basy, OHO, OCTbIBas 10 TEMMEPATYPbl OKPYXXatoLLel
cpeabl, cxumaeTcs 4O ero pakTu4eckoro
anaveTpa.

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

HwxenepeuncneHHble pekoMeHayeMble MeToabl U
npouenypsbl AN yCTaHOBKU NOALUMMHUKOB KavyeHust
Takke NOAXOAAT ANA APYrMX YacTen MaluuH U
MEXaHM3MOB, TaKMX Kak 3ybuaTble koneca, BTYNKu
UNU JUCKKN, KOTOpble MOTYT ObiTb YCTAHOBMEHbI
NnocagKon C HaTArom.

Tpebyemas cTeneHb HarpeBa
NoALWMNNHUKOB

CTteneHb HarpeBa nogwunHuka, Tpebyemas
Ons onpefeneHHoro NpunoXeHus, 3aBucuT oT
pa3MepoB ero Konew n NocagovyHoOro Mecta Ha
Bany. Obbl4HO HarpeBa Koney nogLlunHuka Ao
Temnepatyp ot 90°C go 110°C (ot 197°F go 230°F)
BMOIHE JOCTaTOMHO Afs UX YCTaHOBKM 6e3 Kakumx-
nmbo npobrem.

MpumeyvaHue:

Mpu ycTaHOBKE NOALIMUMHUKOB KavyeHus ¢
MOMOLLbIO UX Harpesa, HeobxoAMMO CTPOro
NpUAEPXNBaATbCS HEKOTOPbLIX OCHOBHbIX
npasuI:

a) Hukorpa He HarpeBaWTe cTaHpapTHbIe
NOALWMMHUKN KaYeHUsA [0 TemnepaTypbl
Bbiwe 120°C (248°F). Boicokue
TemMnepaTtypbl MOTyT Bbl3BaTb HEKOTOPbIE
CTPYKTYPHbIE U3MEHEeHNa B maTepuane
Koneyu NOALWMWMNHWKA, KOTOpPble B CBOIO
ovyepedb MOBMEKYT HexenaTemnbHble
N3MEHeHNs pa3mMepoB N reoMeTPUYECKnX
dhOpM KOMMOHEHTOB MOALWWNHUKA, HE
NPMHOCA Kaknx-nmbo npevmyLiecTs npu
yCTaHOBKE MOALUMUMHUKA.

b)YnnoTHeHHble N 3alWUnlEHHbIe C
MOMOLLbIO LWANG NOAWMNHUKK (Hanpumep,
nogwunHukn ¢ cyddukcamm RS, -2RS,-
27,-2L.S, LFS,-2LFS...) Hukorga He OOMKHbI
HarpeBaTbCsi C MOMOLLIbIO MaCISIHON BaHHbI C
ropsi4MM Macrom.

c) Npwn HarpeBe NOAWMNHUKOB, BCeraa
HeobxoanmMo Mcnonb3oBaTb IPPEKTUBHbIE
cpencTtea ynpaeneHus Temnepatypon Ans
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XpaHeHue, yCTaHOBKa U AeMOHTax
noAgWNHUKOB Ka4YeHUus

3awWwmThl Konew, noAaLwunmnHuKa oT Ype3aMepHo
BbICOKOW Temneparypbl.

OcobeHHO BaXHO, NpW YCTaHOBKE MOALUMMHMKOB
C NomMoOLWbi0 UX Harpesa, NpeanpuHATL BCe
Heob6xoAMMble Mepbl AN ONTMManbHOrO
nnaHnpoBaHWSA M NOAToToBKKN paboyero
MecTa, Tak Kak 3aTtaHyBwascs obpaboTtka un
HepaLuuoHanbHOe PacronoXeHne YCTaHOBOYHOIO
o6opyaoBaHUst U MIHCTPYMEHTOB MOTYT NPMBECTU K
npexaeBpeMeHHOMY OXMaKAEHWUIo NoALWMMHMKA,
4YTO, OYEBUAHO, OTPMLATENbHO OTPa3nTCAa Ha
npouenype yCTaHOBKW.

BaxHo:

Hukorga He HarpeBaWTe NOAWMUNHUKU
Ka4YeHUSA UNU UX KoNbLa C NOMOLbIO
OTKPbITOro NjylaMeHun, NasasibHOW namnbl,
CBapoOYHOW ropesniku unu nasnbHukal

Puc. 10.19
[axe c NPpUHATMEM LOMNONHUTENbHBIX
cneuuanbHbIX Mep, He Bcerga BO3MOXHO
3((PEKTUBHO KOHTPONMPOBATL PABHOMEPHOCTb
Harpesa noAlWUNHUKA UNK ero Koneu, u,
crenoBaTenbHO, HUKOr4a Hemnb3s UCKMYaTh
BO3MOXXHOIO MX MECTHOrO Mneperpesa.

NMpuemnemble cnocobbl HarpeBa
noAwWnnHMUKa

HarpeBaHue B MacnsiHom BaHHe

MoAWwmMNHUKM nomeLyaoTca B BaHHY C MacrioM
M HarpesaTCs A0 TemnepaTypbl, HeobxoaMmow
Ans ux yctaHosku (Puc. 10.20).
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Puc. 10.20

OTa npouepnypa obecnedymBaeT OYeEHb
paBHOMEPHOE HarpeBaHWe ycTaHaBnMBaeMblX
n3genuii 1 No3BoNsIET NPOBOAUTL 3TOT Harpes
npu onpefeneHHbIX TemnepaTtypax, KoTopble
MOXXHO KOHTPONMPOBaTb C MOMOLLbIO TEpMOCTaTa.

Mpwn npumeHeHnn cnocoba Harpesa NOALUMIHMKA
B MaclnsHOW BaHHe, JONIXHbl ObiTb YUYTEHbI
creayloLme ycrnoBus:

- ,U,J'Iﬂ Harpesa OOJIXKHbl MCNONb30BaTbCA
AonroBe4yHble MallnHHbIE Macna

- Wcnonbk3ayloTcs ToNbko MallMHHbIE Macna,
KOTOpble MMeT TeMnepaTypbl BCMbILLKA
Bbilwe 250°C (482°F).

- BaxHbiM aBngetca BblboOp cpeacTea Ans
3¢ peKTUBHOro KOHTPONSA TemnepaTypbl
macna.

- Ecnn macndHas BaHHa He ncnonb3yeTcAa
B Te4dyeHMe ONUTenbHOro BpemMeHun, 10
OHa JorxHa 6bITb HageXHOo 3akKpbiTa ana
npegoTepalleHna 3arpAa3HeHns.

Bce macna noagBepratTcs YCKOPEHHOMY
CTapeHuto n3-3a 4YaCToro nx HarpesaHua.

CTapeHme Macna npmeoAUT K NOABIIEHUIO B HEM
NPOAYKTOB OKUCNEHUA, KOTOPble CBA3bIBAAChH C
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MbIMbio, NMOMaBLUEN B Macro, BbINAAaoT B 0CaAoK.
OTOT 0CafoK cKannMBaeTcs Ha OHe pe3epeyapa ¢
Macriom.

YTo6bl n3bexaTb BO3MOXHOIO nonagaHus Takux
YyacTuy B usgenuvs, kotopble OyayT HarpeBaTbCes,
pesepByap AOJKEH ObiTb OCHALLEH PUNLTPOM
(Pwnc. 10.20) nnv NOALWMMHUKMA U KOMNbLA OOMKHbI
ObITb yNOXeHbl B pe3epByape Ha cneyunarnbHbIX
peLueTKkax Unu noaBeLleHbl Ha MNPOCTbIX KpHYKax
(Puc. 10.21).

I
5]

Ei[8]

\ ==

Puc. 10.21

HarpeBaTeanble NIINTKU N AYyXOBKU

Mpu ycTaHoBKe 60NbWOro KonuyecTaa
NOALWMNHMKOB UMW NPX YacTOW yCTaHOBKe
NOAWWNHUKOB PasfUYHbIX PasMepos, ANS WX
HarpeBa MOryT UCMONb30BaTbCA HarpeBaTeribHbIe
NAUTKX UK AyXoBKW. B moGom crnyyae ans atux
YCTPOMCTB Takke HeoGXoaWM CTPOrMii KOHTPOSb
Temneparypbl.

B 3aBMcUMMOCTM OT UX pa3vepoB, AYXOBKU MOTYyT
TaKkKe UCMonb3oBaTbCs A5t HarpeBa HebomnbLUIMX
KOpPNyCOB UMM APYrMX KOMMOHEHTOB MaLUWH U
MeXaH/3MOB.

HarpeBaTen bHbI€ MIIUTKN

MogwnnHmkn HebonbLlIMX U CPefHUX pasMepoB
4YacTo HarpeBaloT C MOMOLLbIO 3NEKTPUHECKNX
HarpeBaTeNbHbIX NJIATOK.

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

™\

[

Puc. 10.22

OTW HarpeBaTeNnbHble NANTKN Takxe TpebytoT
CTPOroro KOHTposs Temnepatypbl Unu, no
KpanHen mepe, NepMoanyecknx M3mepeHunn
TemnepaTypbl HarpeBaemMoro n3genus.

[ns Npon3BOACTBEHHON YCTAHOBKN MOALLUMHUKOB
ONTUMarnbHbLIMWU HarpeBaTenbHbIMW YCTPONCTBaMM
ABNAIOTCA cneumnanbHble HarpeBaTenbHble
NAUTKU, KOTOpPble NMOKa3blBAOT BblOpaHHYI0
TemnepaTypy Harpesa W BKMwo4YatT B cebs
cpefacTBa aBTOMaTU4YeCKOro TepMoCTaTUYeCcKoro
KOHTPONSA 1 ynpasreHns TemnepaTypamum.

Mpon3BoACTBEHHbLIE MAUTKM TakKXe BKKYaloT
cneunarnbHble KpbIWKK Ana 3anTbl noALLUNnHUKOB
OT OCTbIBaHUA N ANA UX 6bICTp0FO Harpesa.

TepmokonbLua

Ona YCTAHOBKM C HarpeesoOM BHYTPEHHUX Koney
nronbYaTbiX POJIMKOBbLIX UIMN UUITNMHOPUYECKNX
PONTMKOBbLIX NMOALWWNMHUKOB UCMONb3YHKTCA, TakK
Ha3blBaeMble, TepMOKonbLa.

TepMokonbuo npeactaBnser cobon npocroe
KOMbLIO M3 anioMWHUEBOrO Cnnasa C Bblpesamu
M C TEpPMOU3ONNPOBaAHHBIMW pyYyKamMun AN
nepeHocku (Puc. 10.23).

[dvnameTp BHYTPEHHEro OTBEPCTUS TePMOKOMbLa
noabupaeTcs B COOTBETCTBUM C AMAMETPOM
AOPOXKN KayeHUss BHYTPEeHHero konbua
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XpaHeHue, yCTaHOBKa U AeMOHTax
noAgWNHUKOB Ka4eHUus

nogLwunnHuKa, KoTtopoe OOJMKHO ObITb Harperto.

Puc. 10.23

O6blYHO TepMOKONbLa MCcnonb3yrwTCAa ONA
YCTaHOBKM BHYTPEHHUX Koneu noalnMnHUKOB Ha
Balrbl, HO MOIryT OKa3aTbCA O4YeHb NoJ1Ie3HbIMU ONA
CHATUA 3anpeccoBaHHbIX KoJliel noAlnnHUKOB C
Banos.

I'IpM ncnonb3oBaHMN TepMOKoNbLUa, A0POXKa
Ka4yeHna Ha Konbue noalmnnHuka, Kotopoe 6y}:l,eT
yCTaHaBnMBaTbCA, AOIHKHA ObITb CMa3aHa TOHKUM
cfoeM MalluMHHOro macna.

KonbLo noAwunHuka BCTaBMAETCA B Harpetoe
TEPMOKOMbLO M 3aKMMaeTcsl B HEM C MOMOLLbIO
py4Yek ansi NepeHoCKH. .

HarpeBaHCb, KONbUO noALlnnHUKa pacwunpdaeTtca
M no3pondeTt ocywecTtBuTb NpoCcTy ero
YCTaHOBKY, Aaxe NOCaAKOW C TSHXKESbIM HAaTArOM.

Konbuo nogwunnHuka AOSKHO HAaxXoAUTbCS B
NJIOTHOM KOHTaKTe C NMOBEPXHOCTbIO OTBEPCTUA
TepMoKosbUua A0 TeX nop, Nnoka NONMHOCTbIO He
OCTbIHET.

OxnaxgeHve Kornbua NOALWUMHMKA NPOUCXOONT
o4YeHb G6bICTpO Gnarogaps cCpaBHUTENbHO
XOnogHoMy Bany. TepMOKONbLO AOJIKHO ObiTb
CHATO TONbKO MOCre NIOTHOW nocafky KofbLla
noaLInNHUKa Ha Bar.

TeMnepaTypa Harpesa TepMoKonblUa MNu
NPOOOIKUTENBHOCTL €ro HarpeBaHust 06bIYHO
onpeaenslnTCca NPakTMYeCcKUM nyTem, Tak
Kak Ha 9TW napamMeTpbl OKa3biBalT BIUAHUE
nHOuBMAyanbHbole paboyne pakTopbl, Takue
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KakK nonepe4yHoe cevyeHue Konbua nogwunnHuka,
Macca Bana u Koneuy noalnnHuka n 1.4.

MHAYKUNOHHbLIN HarpeB

MHaykunoHHble HarpesaTenu (Puc. 10.24)
apnsTca 9 deKkTMBHLEIM CpeacTBOM ANS
NPOM3BOACTBEHHOW YCTAHOBKN NOALLMMHUKOB,
Hanpumep, B KOpobOKM nepenay, TOPMO3HbIE
AVCKKW, anekTpogBuratenu v 1.4., rae npu
YCTaHOBKE WCMOMb3Yy0TCA Tyrme nocagkm unm
nocagku ¢ Hatarom. Kpome T0ro, oHM ocobeHHOo
9KOHOMWYHBI N 3P DEKTUBHBI NPU BbIMNOITHEHUN
TeXHU4Yeckoro obcnyxmBaHus U peMoHTa B
YCINOBUAX PEMOHTHbIX MacTepckux (Hanpumep,
npu NepemoTKe anekTpoasuraTenei).

=

Puc. 10.24

B atom mMeToAe 4acTu MalivMH U MEXaHW3MOB,
KoTopble ByayT ycTaHaBnmBaTbCH,
HarpeBsaloTCs 40 Heobxoanmon TemnepaTypbl C
MCNonb30BaHMEM 3 eKTa INEKTPOMArHMTHOMN
VHAYKUNN.

OTOT MeTopA, KaK Ioka3aHo Ha NpakTuKe, ABNseTcs
NOAXOASALIMM ANA BCEX TUMOB NOALIUMHUKOB
KayeHust n obecnevmBaeT 3KOHOMUYHoe, BbicTpoe
N paBHOMEpPHOe HarpeBaHue ycTaHaBn1BaeMoro
nagenuvs.

MHﬂyKuMOHHbIe HarpesaTesnin BbiNyCcKakTCA
B HECKOJIbKMUX BapunaHtax UCMNOJTHEHNA U C

PasnNUYHOM NPON3BOANTENBHOCTbLIO.

Kak npaBuno, HarpeBaTellb KpoMe CBOEM
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OCHOBHOW (PYHKLMW Harpesa BbINOMHAET psAg
OpYrnx nonesHbiX yHKLMIA:

- aBToMaTn4eckoe pasmarHmimnBaHue msgernua
nocne ero HarpeBaHu4;

- BbIbop HeobxoaMMoW TeMnepaTypbl HarpeBea;

- aBTOMaTU4YeCKWU KOHTPONb TemMneparypsbl
Harpesa.

CoBpeMeHHble HarpesaTenu Takoro Tuna
NO3BOSAT OCYLUECTBATL ONTUMANbHbIA Harpes
NOAWMNNHUKOB U APYrMX U3Oenuin ¢ TOYHON
YCTaHOBKOW HeoBX0o4MMOWN TeMnepaTypbl Harpeea
W NPOAOITKMTENBHOCTM Harpesa.

B saBumcumoctm oT npousBopguTens,
obopynoBaHMe OnNs UHOYKUMOHHOrO HarpeBsa
MOXEeT UMETb pa3fMYHble KOHCTPYKLUU ”
TeXHMU4eckne xapaktepucTtuku. Kak npasuno, ans
ONTMMAasnbHOr0 MCMNONb30BaHUA MHOYKLUOHHbBIX
HarpeBaTenen Heob6xoguMMo, YTOOb B UX
KOMMMEeKTauno BXOOUNN HECKONbKO TUMNOB
MarHMTONPOBOAOB C Pa3fUYHbIM NONEPEYHbIM
ceyeHvemMm.

HekoTopble TWNbl MHOYKUMOHHBLIX HarpeBaTenen
MMeT NoBopayYnBatloWyloCcsd B CTOPOHY
BEPXHIOI YacTb paMbl MarHuTonposoga. dTa
KOHCTPYKTUBHasA ocobeHHoCTb obecneumBaeT
04eHb NPOCToe U BbICTPOE U3BNEYEHNE HArPETOro
nsgenusi u3 HarpesaTensi.

lMpedocmepeixeHue:

Bce Tunbi WHAYKUMNOHHbIX HarpeBaTeneﬁ
€o34alT O4EeHb CUNTbHOE MarHUTHoe none!

Nepen Hayanom pa6oTbl ¢ MHAYKUNOHHBLIM
ob6opynoesanHuem Heobxoaumo
BHUMAaTeNnbHO NPOYNTATb UHCTPYKLNN
no sKcnnyarauuun, peKkomeHgauvmum m
WHCTPYKLIMUN NO TeXHUKe 6e30nacuocn«,
npenocrtaBngdemMblie npou3BoauTenieM 3Toro
obopynoeaHus. 3anpeulaeTca HaxoAUTLCA
B6nu3un pabGoralouwero MHAYKUNOHHOIO
OGOQyQOBaHMﬂ, ecnuny Bac YCTaHOBJI€H

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

3ﬂeKTQOHHI:Il7I cTumynatop cepaual

Mpn paboTe ¢ MHOYKUMOHHBIMK HarpeeaTensmu,
Ha pyku Bcerga AOSKHbI ObiTb 0AeThl 3auTHbIE
nepyartku.

[Ins KOPPeKTHON YyCTaHOBKW HarpeToro usgenus,
€ro nnaeHO NepemeLlatT Ha Nnocago4yHoe MEeCTo
00 ynopa c conpsiraeMoil NOBEPXHOCTbI Unu
3anne4ynmkom 1 AarT eMy BO3MOXHOCTb OCTbITb 40
TemnepaTypbl OKpyXatowen cpeabl, NoCTOSIHHO
npuxumas ero K CMeXHOW NOBEpPXHOCTH.
OT0 BaxHO ons obecnevyeHuss NpaBuUIIbHOro
MECTOMOSIOXEHUA NOALLUMHUKA.

YcTaHOoBKaA I'IOAOGpaHHbIX n
oTperynupoBaHHbIX noALIUMHUKOB

HeKOTOpre TUNbl NOAWWNNHUKOB, Takne Kak
KOHU4YecKune posinkoBble NOAWNNHUKN U
paananbHO-yNnopHble WapUuKoBble NOALUMNMHUKN,
4acTo NCNONb3yKTCA B napax.

OTn npeaBapuTeNbHO OTpPErynMpoBaHHbIE
YyCTaHOBOYHbIE KOMMMEKTbl NOALWNNHUKOB,
(Hanpumep, KOMMMEKTbl KOHUYECKUX POJTMKOBBIX
WAV WNWHAENbHBIE KOMMMEKThbl NOALMUMHUKOB),
06bI4YHO MoabupatoTca B NpoLecce U3roToBReHNs
Ans 6bICTPON M MPOCTON YyCTAHOBKMW, Takum
obpasom, no3sonssa nibexartb TPyJOEMKON
MW JOCTaTOYHO CNOXHOW perynnupoBku
HeobxoQuMOro 3as3opa Wnu npeaBapuTenbHOro
HaTara B MOALUMMHUKAX.

Mpun ycTaHOBKE OAMHOYHBLIX NOALIMMHUKOB UMK
nogobpaHHbIX NOALWNNHUKOB YHUBEPCANbHOM
KOHCTPYKUMU, HEOBXOAUMBIA 3a30p uUnm
npeABapuTenbHbIN HATAT AONXHb ObITb
OTperynmMpoBaHbl BO BPeMS UX YCTAHOBKWN B
cooTBeTCTBUM C TpeboBaHUAMMN KOHKPETHOro
NPUNOXEHNS N NO3NLMSMU MOALUMMHUKOB.

BenunuuHbl 3a3opa unv npeasapuTenbHOro HaTara
B MOALUNMHUKE ONPEAEnsoTCS ero KOHCTPYKUMEN
unu, B cnyyae paboT No TeXHUYECKOMY
06Cny>XMBaHWUIO, MHCTPYKUMEN MO SKCnyaTaumu.
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XpaHeHue, yCTaHOBKa U AeMOHTax
noAgWNHUKOB Ka4YeHUus
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Puc. 10.25

Ha Puc. 10.25 nokasaHa perynupoBka
onpejerieHHoro oceBoro 3asopa KOMMOHOBKM
NOALLMIMHWKOB, COCTOSILLLEN U3 ABYX KOHUYECKUX
PONMKOBBIX MNOALUMMHUKOB.

B atom npumepe HeobxoauMbIi OCEBOW 3a30p
yCTaHaBMMBAETCH C NMOMOLLIbIO CTONOPHOW ranku.

[o BbINOMHEHUA PErynuMpoBKM NOALWMUNHUKA
peKkomeHAyeTCsl NPOBEPHYTb HECKOMbKO pa3 Ban
BPYYHYIO AN1S1 rapaHTUK, YTO KOHUYECKME POSIKM
NpaBuU/IbHO YCTAHOBUMUCH MO OTHOLIEHUIO K
HanpasnsowyM 6opTam BHYyTPEHHEro Konbua.

Ona namepeHus PakTU4YECKOro oceBOro
3a3opa, Ban JOMMKEH nepeMeLlaTbCa B OCEBOM
HanpaBneHUn OT OAHOro MPOTMBOMOIOXHOIO
ynopa kK gpyromy (To ecTb, B KpalHue
NONOXeHNs).

AnbTepHaTUMBHbLIM CNOCOGOM OOCTUXEHUS
Heo6X0AMMON perynupoBkM B KOMMNOHOBKE
NOAWWUNHNKOB SIBMSAETCH MCMNOMb30BaHUe
OpUrMHAanbHbLIX KanMBpPOBOYHbLIX ANCTAHLMOHHBLIX
Koneu,.

OTN AMCTaHUMOHHbIE KOMbLaA UMM pacnopHble
BTYNKM UMEIOT ONpeAeneHHyo WUPUHY 1 nNpu
X yCTaHOBKe MexAy ABYMS MOALIWMHUKAMMN
onpeaensdalT NpaBuUibHbIN OCEBON 3a30p B
nogwwunHukax (Puc. 10.26).
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Puc. 10.26

Mocne onpegeneHns Heob6xoA4MMOro 0ceBoro
3a3opa, opurmHanbHoe KanumbpoBo4HOe
AVCTAHUMOHHOE KOMbLUO (MNu pacnopHas
BTYriKa) AOMKHO BbiTb yAaneHo n 3amMeHeHo Ha
COOTBETCTBYOLEEe AUCTAaHLUOHHOE KOMbLO
«R», KOTOpOE yxe CTaHeT 4acTbio KOMMOHOBKM
noawmnHukos (Puc. 10.26).

B cnyyae KOMNOHOBKW MOAWMWUMNHUKOB,
YCTAHOBJEHHbIX MO CXEME «JIULLOM K NULY», U
cBobOAHOM Nocagke B KOpNyc y3na, HeobxoaMMbIN
0CeBON 3a30p B nNoAlWuNHUKE MOXeT ObiTb
OTperynupoBaH C NOMOLLbIO MPOKNAAKMA UK
Habopa npoknagok, kak nokasaHo Ha Puc. 10.27.
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Puc. 10.27

Ha HayanbHOM 3Tane uMaMepeHuin, TonwunHa
HeobxoanMbIX Npoknagok (S) gonxHa 6bITb
BblGpaHa Heckonbko GOnbliel, YeM 3TOo
TpebyeTcs, YTO NO3BONUT U3MEPUTHL OCEBON 3a30p
B NOALUUMHUKE.

[Npwn n3BecTtHOM BENUYMHE nony4YeHHOro 3asopa,
MOXeT OblTb no,u,o6paHa cooTBeTCTBYHOLWanA
WMpUHa npoknagkun gnd Heobxoaumoro
YTO4YHEHHOrO 3a30pa B noAgLlinnHuKe.

Mpn yctaHoBKe NOAWMNHUKOB MOTYT
MCnonb3oBaTbCcsA Apyrue MeToAbl U npoueaypb
perynvpoBkun, Takne Kak perynupoBka 3asopa
UNn NpeaBapuUTENbHOrO HaTAra B MOALUMMHUKE
no yrrny NoBopoTa raeyHoro Kn4a ¢ 3axsatamu
npuv 3aTArMBaHUM CTONOPHOW ramku mnu
3aTsarMBaHnemM CTOMOPHOW ramku ¢ NOMOLbIO
AVHaMOMETPUYECKOro Krtoya.

B HEKOTOpPbLIX MPUMOXEHUAX KPYTALWMN
MOMEHT TPEHMSA B KOMMOHOBKE MOALIMMHUKOB
Mcnonb3yeTcs B KayecTBe MHAuMKaTopa
onpeaeneHHoro NpeaBapuTenibHOro HaTsra.

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

Bo Bcex, 06bIYHO MCNONb3yeMbIX, MeToAaXx,
onTMManbHble BENUYUHbLI onpefenstTcs
OMbITHLIM MyTEM, YTO NpeanonaraeT NpoBeaeHNe
pacLUMpPEeHHbIX UCMNbITaHWUIA U NONEBbLIX TECTOB.

YcTtaHoOoBKaAa MHOIFropsdaaHbIX
nogLwunHUKoB

Ocoboe BHMMaHWe [OMXKHO ObITb yaeneHo
YCTaHOBKE KOMMMEKTHbIX NMOALUMIMHUKOBBIX CUCTEM
WAN MHOTOPSIAHbBIX MOALWMWMNHUKOB, NMOCKOMbKY
06bIYHO OHW COCTOSAT U3 HECKOIbKUX OAMHOYHBIX
NOALWMMNHNUKOB, PErynmpoBka KOTOPbIX MOXeET
ObITb BbINONHeHa no-otaensHocTh (Puc. 10.28).

Puc. 10.28

Ha Puc. 10.28 nokasaH 4yeTbipexpagHbli
KoHuyeckmin ponukosbin nogwunHuk NKE gns
MeTannypruyeckmx NpoKaTHbIX CTaHOB.

JononHutenbHoO K 0OWMM pykoBOACTBaM W
pekomMeHaauMsiM No yCTaHOBKE, NpUBEAEHHbLIM
paHee, ANs OOWMHOYHbLIX MOALIMMHMKOB MNW AnNs
nogobpaHHbIX KOMMIEKTOB NOALWNMHUKOB U
pasfgensieMbiX KOMMOHEHTOB NOALLUMHUKOB MOXET
notpeboBatbcsi ocobasa npouenypa ycTaHOBKM
C onpefeneHHONW nocnepoBaTenbHOCTHIO
YCTaHOBKMU.

Hanpumep, yeTbipexpAaAAHbIA KOHUYECKUN
ponukosbin nogwnnHuk NKE, nokasaHHbIN
Ha Pwuc. 10.28, nmeet konbuya, KOTOpbIE
nogbupatTcsa B MHAUBMAYaNnbLHOM nopsiake.
MosTomMy npu ycTaHOBKE MOALWMMNHUKOB
Heob6xoanmo nsberaTb BO3MOXHOW MyTaHULbI U
HU B KOEM Clly4ae He CMeLUMBATb MOALUMUMHUKA
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XpaHeHue, yCTaHOBKa U AeMOHTax
noAgWNHUKOB Ka4YeHUus

nnn 4acTtu pa3beMHbIX NOALUNNMHUKOB.

OObIYHO, ANSA UCKNIOYEHUA BO3MOXHOTO
CMelNnBaHNA YacTel NoAWUNHUKOB, 3TU
YacTyh MapKUpyrTCca crneumnanbHbiMU MeTKamu,
0cobeHHO B criyvyae KOMMIEKTOB NOALIMMHUKOB
M noaobpaHHbIX KOHUYECKUX POMUKOBBIX
NoALWNMNHNKOB, B KOTOPbIX Kaxxgas otaensiemast
YacTb MMEET XOPOLLO BUAMMYIO METKY.

CmasbiBaHMe NOALMNMHUKOB

Bo MHOrmx ysnax ¢ cuctemMamu nOALIMMHUKOB,
cMasbiBaeMblX MNacTUYHOW cMa3Kkou, nocne
YCTAHOBKM MOALUMMHUKOB, UX CMa3ka CTaHOBUTCS
NMoYTU HEBO3MOXXHOW.

MoaToMy B Takux cMcTeMax MOALIMMHUK OOJDKEH
ObITb 3aMoOfIHEH CMa3KOW A0 YyCTAaHOBKU ero B
NOALUMMHMKOBBIN y3en.

MpumeyaHue:

Mpyn YacTbIX KOHTaKTaxX C MUHepanbHbIMU
Macnamu unu nnacTUYHbIMU CMa3Kamu, y
MHOIUX niogen NosAABNsAeTCA anneprusa Ha
cMa3oyvHble maTepuanbl. Umea geno co
cmaskamu, Bceraa Heo6xoaumo HageBsaThb
3aWMTHYIO OOeXay W 3aliMTHble nepyaTKu,
a Takke msberaTb NOGOro KOHTaKTa KOXMW
YyerioBeka co CMa3ouYHbIMWU MaTepuanamm.

Bcerna Heo6xoaMmMo 3HaTb, MOMHUTbL U
cobniofatb HEKOTOPbIE OCHOBHbLIE MpaBumna npw
CMa3sblBaHWM NOALLMMHUKOB KaYEHUS:

- NsBnekaTb NOAWMUMNHUK M3 YyNaKkoOBKM
Heo6X0AMMO TONbKO HenocpencTBEHHO
nepes ero yCTaHoBKOM.

- CwmasbiBaHMe nNoAawunnHUKOB HeobXxoanmo
BbINOMHATE HEMOCPEACTBEHHO nepen ux
YyCTaHOBKOM BO M3bexaHne ux BO3MOXHOIo
3arpsisHeHus

NKE

BEARINGS

- KoHcepBupylolLyto cMa3Ky, 3aLLMLLAIOLLYI0
MOALUMMHUK, MOXHO OCTaBUTb B NOALLMMHUKE
MPU YCNOBUM UCMNOMNb30BAHUSI MUHEPATTbHbIX
CMa30K, MOCKOIbKY KOHCEpBUpYoLLas cMaska
COBMECTMMA CO BCEMMW HOPMalbHbIMHU
MUHEparnbHLIMU CMa304HLIMU MaTtepuanamm
Y NNACTUYHBIMU CMasKamm.

- ﬂpw Mcnonb3oBaHUN cneunanbHON
CUHTETUYECKON CMa3kKu, NoaWnNNHUKN
OOIMXHBbI ObITb TUWATENbHO NPOMBbITbI U
ovuLeHbl A0 X CMasbiBaHUA U YCTaHOBKN.

- [ns ynaneHus KoHcepBupyloLlein cMasku
JOIMKHbI UCMOMb30BaTLCA COOTBETCTBYHOLLME
YUCTSILLME BELLIECTBA, Takue kak 6eH3UH unm
KepPOCUH.

- CuHTEeTMYeCcKMe cMasku NCNOoNb3yrTCA Npu
O4YeHb BbICOKUX UMK ‘-IpeSBbI‘-IaIZHO HU3KNX
TemMneparypax npunoxxeHusa.

- Boobuue, KoHcepaupyoLwasa cmaska, kotopast
3awmuiaeT NOoAWUNHUK, AOMKHA ObliTb
yharneHa 0O ero yCTaHOBKMW, MO KpanHen
Mepe, C NMOBEPXHOCTU OTBEPCTUS U BHELLHEN
MOBEPXHOCTN HApyXXHOro komnbua. [ns artoro
peKkoMeHAYETCA UCNOMb30BaTb YNCTbIE TKaHW
6e3 Bopca 1 BOMOKOH unu Gymary. Hukorga He
VICI'IOJ'Ib3yl7ITe OTXOAbl XJ10rnkKa 1 wepcTb

- KpynHora6bapuTHble NOAWUNHUKHK
KayYeHMUs 4YacTo 3awWuualTcs npu
XpaHeHWW CPaBHUTENBHO TOMCTLIM CMOEM
KOHCEPBHUpYIOLLEA cMa3ku, Tak HasbiBaemast
ropsiyasi KOHcepBauus. OTa cMaska JoMmkKHa
6bITb YaaneHa B nobom crny4ae.

Mpumeyanue:

KoHcepBupyrwasa cma3ska He ABnAeTcA
pabo4ynm cMasbiBalOWMM MaTepuanom gns
noAWMNHUKOB U NO3TOMY He oGnapaet
COOTBETCTBYHLWMUMU CMAa30YHbLIMMU
XapaKTepucTukamu u cBomctBamu!
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- MoAWwWnnHUKK, KOTOpble yXe cMasaHbl
nnacTUYHON CMa3KOW, AOMXKHbI ObITb
TWaTenbHO 3alWMULWEHbl, MOKA OHU He
yCTaHOBMEHBI. Mcnonb3oBaHme ans aTux Lenemn
NoNMaTUIIEHOBOW MMNEHKWU UNu nogo6Horo
MaTepuana no3BonisieT Ha4eXHOo 3alUTUTb
NMOALLUMMHMKN OT JII0BO0ro 3arpsisHEHMSI.

- [lNpepHasHayeHHble AN MCNOMb30BaHUSA
CMa3KM [OMKHbI BCErda XpaHUTLCSA B NIMOTHO
3aKpbITbIX, TEPMETUYHbIX KOHTENHepax
BO M3GexaHue nonagaHusi B HMUX NobbIX
VHOPOAHbBIX YaCTuLL.

- KoHTelHepbl co cmaskow, nocne nsBneyYeHns
onpeaeneHHbIX NopLuui CMasku, OOJKHbI
BCeraa HeMeNEHHO 3aKpbIBaTLCS.

- CocTosiHMe CMasKu JOMKHO MOCTOSIHHO
npoBepsTbCs ¢ 0COGbIM BHUMaHUEM Ha
npegmMeT NpUcCYTCTBUSA B Heir nmwoboro
3arpsiaHeHNs!, BOAbI MW MPU3HAKOB CTapeHusl.

- Heob6xoaumo Bcerga NMOMHUTb, 4YTO
MCMonb3oBaHUe CTapbiX UMK 3arpsA3HEeHHbIX
CMas30K MOXET Bbl3BaTb MPEXAEBPEMEHHbLIN
BbIXOA, U3 CTPOSA MOALLMMHMKA.

HeobxoavMoe KkonmMyecTBO NAAcTUYHON CMasKkw,
Ang cMa3biBaHU4A noaLwlnnHMKa, 3aBUCUT, MaBHbIM
obpasom, oT paboyen YyacToTbl BpaleHUs
noAWnNHUKa, Kak 3TO ONMcaHoO B pasjene
«CMasbiBaHMe NOALWMNUMHUKOB KaueHUs ».

[Onsa obwero NnpMeHeHUs, B KaXAoOM OTAENbHOM
cny4vae cBo60AHOE NMPOCTPAHCTBO B MOALIMMHUKE
OONXHO OblTb MONMHOCTbLI 3aNONfIHEHO
NMacTUYHON CMa3KoMn.

CTeneHb 3anoflHEHUSA NNAacTUYHON CMa3KoMn
MonoCTM NOALUNMHMKA MOXET ObITb onpeaerneHa ¢
NMOMOLLbIO pekOMeHAauUNN, ykasaHHbIx B Tabnvue
10.3.

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

CteneHb
3anonHeHusA
cmaskon (%)**)

OTHocuTenbHas
CKOpOCTb *)

> <

- 20 80 + 90
20 75 30 + 50
75 25

Tabnuua 10.3

*) NPOLEHT OTHOCUTENBHOW YacCTOTHhI
BpalleHMsa Afs CMasbiBaHUSA MAacTUYHOW
CMa3sKon, ykasaHHON B Tabnuuax npodykTa.

**)NpOUEHT BHYTPEHHEro npocTpaHcTBa
NOALLMMHUKA.

Mpn ocobbix akcnnyaTaLMOHHbLIX pexumax
NOALUMMHWKM LIKMBOB W BNoKoB (Hanpumep, 6roku
KaHaTHbIX 4OPOr UM LUKMBbI NOABLEMHbIX KPaHOB
n T.4.), paboTaolwme Ha OYeHb HU3KNX YacToTax
BpaLleHWsi, MOryT ObiTb NOMIHOCTLIO 3aMOMHEHbI
NMacTUYHOM CMa3Kon BO n3bexaHne MnosiBreHust
BOHOrO KOHAeHcaTa.

Ocobas 0CTOpPOXHOCTb AO0MmKHa ObiTb NposiBneHa
Bcerga, Koraa umeellb geno co cMmaskamu. Kak
npasumo, Menkue 4YacTuupbl, (Hanpumep, Mbinb,
NMecYMHKN, ManeHbkue CTPYXKWU U T.4.) BCeraa
NPUNUNAaT K CMasaHHbIM MAacTUYHOW CMa3sKoWn
U MacriomM NOBEpPXHOCTSIM.

Bce 3arpssHeHus, KoTopble nonagawT B
cmasky, 6yayT nepeHeceHbl HenocpeacTBEHHO
B Hanbornee 4yBCTBUTENbHbIE K 3arpsi3HEHUIO
obnacTy NoALWMMNHUKE, X JOPOXKKU KaYeHUS.

YcTtaHOBKa ynioTHeHU!

Ha 3aBepwawwem aTane ycTaHOBKM
MOALLMMHMKOB U COMPSKEHHBIX C HAMK OeTaneu,
4acTo yCTaHaBnNMBAOTCS YNIOTHEHUS.

YcTaHOBKa anacTUYHbIX YMOTHEHWI (KOMbLEBbLIX
YNAOTHEHWUN) UNn pagnanbHbiX MaHXeTHbIX
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noAgWNHUKOB Ka4eHUus

yNNOTHEHUW MOXeT OblTb 3aTpyAHeHa u3-
3a OTHOCUTENbHO BbLICOKOrO TPEHUS MexXAay
cuHTeTMYeckuM kaydykom (NBR) v ctanbto.

Cyxasa ycTaHOBKa TakuMX YNIOTHEHUA MOXeT
NMPUBECTU K MOSABMIEHNIO TPELWMNH Ha OYeHb
YYBCTBUTENbHbBIX FEPMETU3NPYIOLLNX KPOMKaX
yNNoTHeHWn. OTa npobnema MoxeT ObITb Nerko
npeogoneHa Gnarogaps cMasbiBaHWIO TOHKUM
crnoem CTaHAapTHOM NMacTUYHON CMa3Ku unu
mMacna repmeTU3nMpyloLNX NOBEPXHOCTEW
YNIOTHEHWI A0 UX YCTAHOBKM.

MHOrMe KOHCTPYKLUW KOHTaKTHbIX YNNOTHEHUN,
Takux Kak yrnnoTHEeHUs ¢ ABONHON KPOMKOW,
ncnonb3ylowWwmecs B pa3beMHbIX OMNOPHbIX
MOALLUMMHMKOBBIX Koprycax, TpebytoT 3anonHeHus
nNacTM4YHOW cmas3kow Bcero csobogHoro
MpOCTpaHCTBa MeXay Mx paboynmm Kpomkamm Ans
ONMTUMAnbLHOM repMeT3aLmm.

CmasbiBaHne paboymx noBepxHoOCTeM
YNNOTHEHUA YMEHbLIAeT MOMEHT TPEHUS NpU
Hayane BpalleHWUst NOALMNHMKA (NPWU TporaHum
NOALUMIMHUKA C MeCTa).

BBoa B gencTBMe NOALMMNHUKOBOIO
y3na

Mepen 3anyckoM NOAWWMMNHUKOBOTO y3na
pekoMeHAyeTCs NMPOBEPHYTb Ban HECKOMbKO pa3
BPYYHYH0, HACKOMNbKO 3TO BO3MOXHO, 1 y6eantbcs,
4YTO OH BpaLlaeTcs Nerko u cBo6OAHO.

Ecnun nnaHnmpyeTtcd cMasblBaHue
NOALMMNHMKOBOrO y3na NiacTUYHOM CMa3Kom,
TO 3amnorfiHEHNE ero CMa3sKoW BbIMONHAETCSA nocrne
nonHown c6opkn NoALLNMHMKOBOW CUCTEMbI, HO OO0
YCTaHOBKM KOXYXOB, KpbILLEK Koprnyca 1 T.4.

B cnyyae cmasbiBaHUS MOALIMMHUKOBOIO y3na
MacnoMm, BCS MallMHaA U MEeXaHU3M [OMMKHbI
ObITb OCHAllEeHbl BCEMU HEOOXOOUMbBIMU

NKE
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B HekoTOpbIX cnyvyasax MoxeT notpeboBaTbcA
NpoOMbIBKa MacrnonpoBOAOB y3na cneynarnbHbIM
MOOLLUM MacroMm.

CooTBeTCTBYKOLWY MHPOPMALUNIO MOXHO
HaNTW B MHCTPYKUMAX NO 3KCnnyatauuyv unu B
MHCTPYKUMSAX NO YCTAHOBKE AN KOHKPETHON
MaLUVHbI NN MexaHu3ma.

MpumeyaHue:

B cnyyae cma3sbiBaHMA NOALWMUNHUKOBOIO
y3na Mmacnom, ero nogaya K nogwunHUKam
AONXHa O6bITb obecneyeHa A0 Havyana
BpalweHUsa NOAWUNNHUKOB, B MPOTUBHOM
cryvyae nNpuv Ha4yarnbHOM 3anycke OHU MOryT
ObITb NOBpPEXAEHbI.

Mopaya macna B NoAWNNHUKOBBLINA y3en
LOIMKHa HayaTbCA OO0 BpalleHus Banos!

Mpu nepBoM 3anycke NOALIMMNHUKOBOrO Yy3na,
CKOPOCTb BpaLLeHUs AoMmKHa MEASIEHHO Bo3pacTaTb
[0 NMPOEKTHOM paboyen CKOPOCTU.

B noeansHom BapuaHTe, AN KaXaoro noawunHmKa
TpebyeTcs onpeaeneHHbIn nepuog oGKaTku.

Bo BpemMss aToro nepuoga npouMcxoauT
crnaxXxmBaHme MUKpPOCKONUYECKUX
lwepoxoBaToCTeNn Ha AOPOXKaxX KavyeHus
MOALLMMHUKOB.

TakoMy npoueccy o6KkaTKuM MOXeT CONnyTCTBOBaTb
KpaTKOBPEMEHHbIA MOBbIWEHHbLIN pabovyunn
LwyM, 0cO6EHHO B NogLIUMNHUKE, CMa3biBaeMOM
nnacTu4Hom cmaskon, n 6onee Bbicokasi paboyas
Temnepartypa.

temperature

KOMMOHEHTaMM W YNAOTHEHUSIMU [0 NPUMEHEHUS :\. - B
CMa304YHOTO Macna COrMacHO WHCTPYKLUM operating fime =
npounssoguTens. Puc. 10.29
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Ha rpaduke Puc. 10.29 nokasaHo TMNn4yHoe
pacnpefeneHne TemnepaTtypbl BO Bpems nepmoga
obKaTKku NoALWMMHMKOBOrO y3na, CMa3biBaeMoro
NNacTUYHOM CMa3KoW:

roe:
A - NpoAoMKUTENLHOCTL Nepuoaa oGKaTKu

B - yctaHOBMBLIasicA TemnepaTtypa

1 - rpaduk Temnepatypbl Ha HOBOM
NoALUNHUKE

2 - rpacdhuk Temnepatypbl o6KkaTaHHOro
NoALNMNHUKA C 3aMEHEHHON CMa3Kow

3 - rpaduk TemnepaTtypbl OKpyXatoLemn
cpeabl

MpopomkuTensHOCTL Nepuoaa obkaTkn MoxeT
M3MEHATLCS B 3aBUCUMOCTU OT 0COBEHHOCTE
KOHKPETHOTO MPUINOXEHUS OT HECKOINBbKUX paboumnx
YacoB Ao 48 4YacoB Makcumym. B TedyeHue aTtoro
nepvoga pabouni wym n paboyast Temnepatypa
OONMXHbl YMEHbLWMUTBCA 0O HOPManbHOTO
YPOBHS, 4O Tak Ha3blBAeMOW yCTaHOBMBLUEMNCA
Temneparypbl.

MockonbKky BenuMYmMHa ycTaHoBUBLIEWCS
TeMnepaTypbl onpefensieTcsd MHOTUMMU
BMUSAKLWMUMM HAa Hee PakTopaMu, TO He
CyllecTByeT HMKakoro obuero npaBsmna unu
pacyeTHON hopMyribl Aris ee onpeaeneHus.

B kayecTBe OCHOBbI 151 OLIEHKM YCIOBUIA 0BKaTKu
noAwWnnHUKa NN NOALWNNHUKOBOW CUCTEMBbI
UCMNOMb3yeTcsl NPaKTUYECKUIA ONbIT, NOMYYEeHHbI
npu akcnnyataynuum Takomn Xe CUCTeMbl Unn
nopgo6bHoro obopyaoBaHus.

Mocne 3anycka MalwuWHbl UMW MexaHu3Ma B
paboTy, B KaXOoM pPacrionoXeHuy NnoawmnnHmKa B
cucTeMe OOMKHbI BblTh TWATEeNbHO NPOBEPEHbI
paGoyast Temneparypa, pabounin WymMm u gpyrue
napameTpbl.

MpucyTCTBUE BLICOKUX TEMMNEpaTyp Unu paboyero
Wwyma B NoAWMUMHMKOBOM y3ne, Kak npaBuro,
yKa3blBaeT Ha HEKOTOPYIO HECOOCHOCTb B
MOALIMMHUKAX U CMEXHbIX AeTansx, a Takke Ha

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

3arpsasHeHune nogLlmnnHUKOB U CMasKun.

B cnyvyae BO3HUKHOBEHUA Nn6bIX COMHEHUN,
BCS NOALWMNHUKOBAA cucTemMa AOJKHa ObITb
TWaTenbHO NpoBepeHa.

Ha npakTtuke 6bIn0 goKasaHO, YTO BCECTOPOHHSAS
npoBepka, Bceraa o6xoanTcsa gellesBne, 4em
no6or gedekT B NOALUMHUKE U ero 3ameHa.

KOHTpOﬂb COCTOAHUA NnoALMNHUKOB

MogWNNHUKN KaYeHUst BO MHOTUX NPUNoOXeHnax
ABNAKTCA KPUTUHECKUMU d)yHKLWIOHaﬂbeIMVI
YyacTaAMM MaWnH N MexaHn3mMoB, XU3HEHHO
HeobxoaMMbIMKN Ans npoTeKkawwnx B HUX
npoLeccos.

MogwunnHukn kayeHnsa, soobLLe, YpesBblHaHO
HafeXHble N3aenns, XOTs1 U UMEIOT onpeaeneHHbIN
CPOK CINy>0bl.

MoaTomy, Ans Hanbonee BaXkHbIX NPUMOXEHWIA U
KOHGpMIypaLmWii NOALLUMMHMKOBBLIX CUCTEM Ha CTaaun
NX NPOEKTUPOBaHNS MOXET OKasaTbCsl pa3yMHbIM
BKJIIOYEHME B HUX YCTPOWCTB Ans HabnogeHus u
KOHTPOISI COCTOSHWSA MOALLMMHMKOB.

Takon KOHTPOMb COCTOSAHMSA CYLLECTBEHHO
noBbilWaeT aKcnnyaTauynoHHyo 6e3onacHoCTb
MaLUMH 1 MexaHn3MoB, obecneynBasi BO3MOXHOCTb
NMaHMPOBaHUS 1 BbINOMHEHMS NPOUNAKTUHECKOrO
TEXHUNYEeCKOro OGCJ'Iy)KMBaHVIFI, cBOEeBpeMeHHOro
pacno3HaBaHUA Ha paHHUX CTagunax
noTeHuuarnbHbIX ICTOYHUKOB UX OTKa3a B pa60Te.

OpHako peleHve aHEKTUBHO KOHTPONMpPOBaTh
COCTOsIHWE NOALUWMNHUKOB 3aBUCUT OT BaXXHOCTU
Ka)KOoW oTAerbHOW MoALLIUMHUKOBOW CUCTEMbI U
NPOCTOro aHanm3a 3aTpar.

KOHTpOmb COCTOSIHUS MOALLMMHMKA MOXET OKa3aThCs
3 HEKTUBHBLIM 1 yCreLLHbIM NPU UCMOMb30BaHNK
aMeMeHTapHbIX METOAO0B, TAKUX KakK perynspHas
peructpauns NoBeaeHus NoaLWunHUKa U ero
paboueii TemnepaTypbl, 0ObIYHO OMpeaenseMbIx
U _NoATBEPXAAEMbIX KAK HOPMATIbHbIE OMbITHLIM
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TEXHUYECKMM MepcoHanoMm Bpy4yHyto Ge3
MCMOSb30BaHNA COBPEMEHHOMO U3MEPUTENBHOIO
obopyaoBaHus.

Bonee HagexXHbIN MeTod KOHTPONS COCTOSHUSA
nogwWWNHUKa npegnonaraeT NOCTOSAHHOe
HabniogeHne 3a TakMMKu napameTpamMmu, Kak
paboyasi TemnepaTtypa, YpoBeHb paboyero yma
n Bubpauus.

CyIJ.I,eCTByeT TaKXe HeCKOJIbKO AOCTAaTO4YHO
CINOXHbIX CUCTEM KOHTPOIA COCTOAHUA, KOTOPbIE
obecneynBatoT HenpepbIBHbIN KOHTPOSb U
KOMNbOTEPU3INPOBAHHOE CpaBHEHNE U OLEHKY
NONy4YeHHbIX OaHHbIX.

Takoe 060py}J,OBaHVIe N CUCTEMbI 633VIpyI'OTCF| Ha
06Hapy>+<eva| M3MEHEHUN B XapakTepucTtukax
NOALUNMHUKOB KavyeHuna npu BVI6an,VIVI, KOTOpPbIe
TakKXe MOryT yka3blBaTb Ha U3SMEHEHUA B UX
ycnoBuax aKkcnnyatauunun.

Mopasnswliee GOMNbLWWHCTBO NOALNMHUKOB
Ka4yeHUsi COCTOUT M3 HapPY>XHOTO U BHYTPEHHEero
KorbLa, KOMMNIIeKTa Ten KavyeHus n cenaparopa.
B 60onblWMHCTBE NPUITOXEHWUIA MOLLWNNHUKOB,
Kak npaBuno, BpalliaeTcs BHYTPEHHEE KONbLO C
cenapaTopoM M TeNaMu KayeHusi, Hapy>XHoe Xxe
KOMNbLIO OCTaAETCS HEMOABWKHBIM.

B HarpyxeHHOI obGnacTu OOpPOXeK KayeHus
NOALUMMHMKA, TaK Ha3biBAEMOW «30HE Harpy3ku»,
n3-3a NpoKaTbIBaHWSI NO HUM Harpy>eHHbIX Ten
Ka4yeHusi BO3HUKAIOT HanpsiKeHUs! Npy CABUTE.

3To HenpepbIBHOE U3MeHeHUe Mexay
Harpy>eHHbIM U Pa3rpy>XeHHbIM COCTOSIHUEM
[OPOXKM KayeHWsi B 30He Harpysku Bbi3biBaeT
nosiBNeHWe yctanocTu B mMatepuarne konbua,
KoTopas B TeYeHWEe HEKOTOPOro BPeMeHM
NPUBOAMUT K BO3HUKHOBEHWIO MUKPOTPELLMH Moz
paboyei NOBEPXHOCTbLIO AOPOXKKUN KaYeHUs.

OTO MOXeT NpuBECTM K pacTpecKuBaHUo U
ApobneHunto matepuana AOpPOXEK KayeHus Ha
KosbLiax NoALLUMMHUKA.
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OTOT ecTecTBEHHbIN MeXaHWu3M, U3BECTHbIN
KaK «ycTasyiocTHas AONITOBEYHOCTb», Obin
nccnenoBaH B TeYEHUE MHOTMX MocneaHux net
M MONOXEeH B OCHOBY CTaH4apTM3UpPOBaHHOW
CUCTEMBI pacyeTa cpoka Crny>0Obl NOALLMMHUKOB.

Ecnu nHopoaHble YyacTuubl UNKU YacTuulbl
MaTepuana, oTcrnavBatoLwmecs oT NOBEPXHOCTH
Konewu, nonagatwT B 30HY Harpyskwu
BpaLLlatoLLEerocsl NOALWNUMHUKA KayeHUsi, TO B HEM
BO3HMKAIOT HEKOTOPbIe KorneGaHus.

Takum o6pasom, nsmeHeHve ypoBHHA BuGpaLumm
B MOALUMMNHWKOBOW CUCTEME MOXET yKasaTb Ha
HagBuWramLLycs yrpo3y oTkasa noAwunHuka B
paboTe.

[JdeMoHTax noaLwmMnHUKOB

Mopaenstowee GONbWMHCTBO, NPUONU3UTENBHO
okono 90%, Bcex NoALUUMHUKOB KaYeHUst HUKoraa
He M3BIEKaEeTCs M3 y3MOB MallUMH U MEXaHU3MOB
00 Tex nop, noka 3TU MalUuHbl UNN MEeXaHU3Mbl
He ByayT LENUKOM OTNpaBIieHbl Ha yTUNM3aLUuio.

MoaTomy npouenypa 3aMmeHbl NOALWNMNHNKOB
3aTparmBaeT rnaBHbolM ob6Gpasom
KpynHorabapuTHble MOALWUNHUKA KavyeHUs un
NOALWNMNHUKA, YCTaHOBMNEHHbIE B KPUTUYECKN
BaXKHbIX y3nax MalluHbl UAn mexaHusma, ans
KOTOPbIX MNaHupylTca npodunakrtnyeckme
nporpamMMbl TEXHUYECKOTO 06CnyKnBaHUS.

oowaa yacTtb

JlerkocTb M3BNeYeHUs NOAWMUNHUKOB U3
y3rnoB 06GbIYHO 3aBMCUT OT BO3MOXHOCTEN UX
[AEMOHTaXa, 3aMoXeHHbIX B KOHCTPYKLIMIO y3na v
MalUWHbI B LIEMOM Ha CTaaun NpOeKTUPOBaHMS.

B mawwmHax unum mMexaHusmax, Kotopble TpeGytoT
onpeneneHHoro TEXHUYECKOro 06CnyXnBaHus
BO BPEeMsi BCEro cpoka ux cnyx6bl, BKnovas
YacTyl 3aMeHy NOALWUNHUKOB, AOBOMbHO
npocTble N 3 EKTUBHbIE KOHCTPYKTUBHbIE MEpbI
MO3BOSISAOT CYLLECTBEHHO YNPOCTUTL U 0BnerynTb
n3BrieYeHne NoALLMNMHMKOB.
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Takue KOHCTPYKTMBHLIMW Mepamu MoryT ObiTb
BbKUMHbIE BUHTbI, pe3bboBble 0TBEPCTUS Ans
AeMOoHTaxa, Unu cneymanbHbie NPopesn WUu
nasbl Ha Banax WnNu Kopnycax MoAWMUMHUKOBbLIX
Y3noB.

MoarotToBKa K AeEMOHTaXxXy
noawvnHUKOB

[OemoHTax noAawnnHUKoB TpebyeT HeKoTopow
NOAroTOBKM, TakOW Xe, Kak Npu ycTaHOBKe
MOALUMMHMKOB KayeHus, BKMoYas BHUMaTENbHOE
M3yyeHNe UHCTPYKUUNA, YyepTexen maluH
M MEXaHU3MOB, U NMpaBWUN TEXHUYECKOrOo
obcnyxuBaHnsa, KOTOpble NpeaocTaBnsaloT
Heobxoaumyo MHpopMaLmio.

Ona ycnewHoW 3aMeHbl noAwunHuka, Bce
CMEXHblEe C NOALIMMHUKOBBLIM Y3MOM NOBEPXHOCTU
OOMKHbl BbITb OYMLLEHbI OT rPA3KU, BKIOYas
MEeNnKue mMeTannuyeckme CTpPYXKu U apyrue
OTXOAbl NPOU3BOACTBA, BO M3bexaHue nonagaHus
3arpsi3HEHUIA B NMONOCTb MOALIMMHUKA.

Kpome TOro, Bce UHCTPYMEHTH M
BCnomMorartenbHoe obopynoBaHue, Kotopoe byaer
nmcnonb3oBaTbCcHd, AOMXHbI OblTb YNCTBIMU U”
Haxo4MTbCsl B UCMPaBHOM COCTOSIHUM.

Oco6eHHO BaxHO, cobntogaTb OCTOPOXHOCTb
npu AeMoHTa)xe MNOoAWWMNHUKOB, KOTOpbIe
nepuoanyYeckn M3BnekatwTCcs M3 y3na u
yCTaHaBnNuBalTCsa NMOBTOPHO, BO n3bexaHue nx
NoBpeXaeHUs.

B npuHuune, AEMOHTaxX MOAWUNHUKA U3
NoCafoYHOro MecTa ABMAeTCA NpoLeaypo nNpsiMo
NPOTUBOMOSIOXKHOW €ro ycTaHoBKe. ATO O3HAYaEeT,
4TO MOALUUMHUKM CO CBOGOAHLIMK Nocaakamu
[OMKHbI ObITb M3BreYeHbl U3 yana nepsbimm (Puc.
10.30).

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

| <

7
Puc. 10.30

PasbeMHble TUNbl NOAWMNNHUKOB UMEIOT
HeKoTopble MperMyLLecTBa NPy UX U3BNEYEHNUM
13 nocago4Horo mecta (Puc. 10.31).

2.

\/////
\

Puc. 10.31

MoaWwnnHMKM KavyeHns HebomnblMX pasmepoB
MOTYT ObITb AEMOHTMPOBAHbLI C MOMOLLbIO
MexaHunyeckux nHctpymeHntos (Puc. 10.32).
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XpaHeHue, yCTaHOBKa U AeMOHTax
noAgWNHUKOB Ka4eHUus

Puc. 10.32

CywecTByeT MHOXECTBO cneuunanbHbIX
WHCTPYMEHTOB U CUCTEM LNs LEMOHTaxa
NOALIMMHMKOB, AOMOMHSAKLWMNX JIMHENKY LUMPOKO
MCNOMNb3yeMblX U MPOBEPEHHbIX Ha MpaKkTuke
pblYaXHbIX CbeMHMKOB C 3axBaTaMn. CbeMHUKK
C 3axBaTaMu, B OCHOBHOM MCMNOMb3yeMble AN
OeMOHTaxa MOALWMUMNHUKOB KayeHUs cpeaHux
n 6onblwMX pasMepoB, COCTOAT U3 BUHTOBOIO
MexaHu3Ma Unu rmapaBnuMyeckoro uunvHapa B
cbope c 2-Ma unn 3-ms nanamu ¢ 3axBatamu,
KOTopble 0GecrnevmBaloT U3BneYeHre NoaLmnnHmKa
13 NOCaf04HOro MecTa.

B cny4vyae noAWNNHUKOB, YCTAHOBNEHHbIX
nocagkamum Cc HaTdrom, mUxXx m3BrnevyeHue

M3 NoCago4v4HblIX MeCT ocyuwecTBndeTcCA
npenmyLiectBeHHO C NoOMoLlblo npeccoB (PVIC.

10.33).
/{} F

N

Puc. 10.33
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Ecnu nnaHupyeTcs nNoBTOPHOE UCMOMb3oBaHue
AEMOHTMPYEMbIX MOALMMHUKOB M AEeMOHTax
NOALWWUNHUKOB OCYLLECTBNSAETCA C NMOMOLLbIO
npecca, To Npu AEMOHTaxe Bceraa Heobxoanmo
usberatb nepenaqn ycunuii Yepes Tena KaveHust
NOALIMMHMKA.

MecTononoxeHne NOAWNMHUKOB C KOHUYECKUMM
OTBEPCTUAMMU, KOTOPblE YCTaHOBIEHblI Ha Banax c
NOMOLLIbIO 3aKpenuTesbHbIX BTYIOK, AOJIKHO ObITb
OTMEeYeHO Ha Bany ansa obecnevyeHnss ux nerkon
nepeycrtaHOBKU B MCXO4HOE MOJIOXKeHne.

Mocne MapKMpPOBKU MECTOMNONIOXEHMUS
NOALWUMHUKA, KOHTPALWNNA A3bIYOK CTOMOPHON
Wwanbbl AomkeH OblITb pasorHyT, a cTonopHas
rarvika ocrnabneHa, HO He yaaneHa.

[ns nonHoro gemMoHTaxa NoALlWNHMKA, ero
CABUraloT C 3aKpenuTenbHOW BTYNKN NEerkumm
yaapaMum MONoTKa 4yepes nNpocTaBKy Mo
OKPYXXHOCTM BHYTpeHHero konbua (Puc. 10.34).

Pwuc. 10.34
Ecnv noglwmnHmk pacnonoxeH 6nmn3ko K KoHLy
Bana, To ocrnabneHve nocagku NOALMMHKKA
MOXeT ObITb BbIMONIHEHO C MOMOLLbI YAapHOWN
BTYIKN.

OyeHb BaXKHO MPOSIBNATL 0COBYI0 OCTOPOXKHOCTb
Npy AEMOHTAXEe WM YCTAHOBKE 3aKpenuTerbHo
BTYIKV BO U3GexaHne ee NoBpexaeHus.

MoAawunnHMK MoxeT 6blTb U3BNEYEH U3 CBOEro
nocago4YyHOro mMecTta TONbKO MOCMEe MOMHOro
yaaneHus CTONOPHON rarkm U CTOMOPHOW Lanbbl.
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[locne u3BnevyeHnsa nogwWmMNHUKA Nerko
M3BNeKaeTCa 3aKkpenuTernbHaa BTYIKa.

B cny4yae nogwWMnNHUKOB, YCTAaHOBIEHHbIX C
NOMOLLbIO CTAXHbIX BTYNOK, B NepBy o4epenb
nomxkHa ObITb CHATa c Bana cTonopHas ramka,
CbVIKCI/IpyIOLLI,aﬂ BTYINKY, U 3aTeM npoaoiXkXeHOo
mn3sne4vyeHne noglnnHuka.

—>

L

" Puc. 10.35

CTsxHas BTynKka CTArMBaeTcs C NocagoyHoro
MecTa C NOMOLLbIO COOTBETCTBYIOLLEH CTOMOPHON
ranku Bana (Pwuc. 10.35).

[Ona ymeHbWweHna TpeHua mexay nuueBown
NOBEPXHOCTbIO NOALWMUNHUKA U NULEBOW
NMOBEPXHOCTbIO FaNku, 3T NOBEPXHOCTH
CMa3blBalOTCA TOHKMM CroeM Macna unu
NAacTUYHON CMAas3Ku, UKW BNPbICKUBAHUEM
pacrbIifieHHOro Macna.

JeMOHTaX NOoAWMNNHUKOB MEeTOAOM
rmopaBriMyecKkoro pacrnopa

OeMoHTax NoAWNNHUKOB KavYeHUss manblX
M cpefAHUX pa3mMepoB MOXeT OblTb Nnerko
BbIMOMTHEH C NMOMOLLbI MPOCTbIX MEXaHUYECKNX
WHCTPYMEHTOB 1 060pyaoBaHUsI.

Ona nemMoHTaxa kKpynHorabapuTHBIX
NOALUMIMHUKOB, Kak npaBuro, Tpebyetca 6onbluee
ycunue.

Ona Taknx NpuUnoxXeHun pekoMeHOyeTCcA

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

ncnonb3oBaTb rMapaBnuyYeckme meToabl
AEeMOHTaxa noAwunnHukos. Mpyn npumeHeHnn
3TUX METOAOB Aaxe OYeHb Bonbluve n TaXenble
NOALUMMHNKMA MOTYT ObITb 4EMOHTUPOBAHbI NETKO,
6bICTPO M 3P DEKTUBHO.

Kpome Toro, eMoHTax MNOAWUMNHUKOB C
MCMONb30BaHMEM MAPAaBNNYECKUX NHCTPYMEHTOB
no3BonsieT n3bexarb NOBPEXAEHUA NOALLNMHMKA
N CMEeXHbIX YyacTel, 0oCOBEHHO B cny4vasix
3aKpenneHHbIX UMNKU 3axaTbiX TSAXEemNblX
KOMIMOHEHTOB.

MpumeyaHue:

Mpu Mcnonb3oBaHUKM MeToaa
rmappopacnopa, Tyro nocaxXeHHble
NOAWMNHUKN MOTYT ObiTb BHE3aMNHO
0CcBO00OOXAEHbl B CBOUX NOCAaAO4YHbIX
mMecTax. B cnydyae O4YeHb TdAXenblX
NOALMMHUKOB UIN COMPSKEHHbIX YacTen,
3TO MOXeT NPUBECTU K BO3HUKHOBEHUIO
KPUTUYECKOMW CUTYyaLMK.

MpucTynasa K AeMOHTaxXy NOAWWUMNHUKOB
H806XO,EI,I/IMO BHMUMaTENbHO U3Yy4YUTb UHCTPYKUMNN
No TexHuke 6e3onacHOCTU W pekomeHaauuu
Npou3BOANTENS MMAPABANYECKUX UHCTPYMEHTOB,
KOTOopble MOryT rapaHTupoBaTb, YTO BCe
n3genusi, [EMOHTUPYEMbIE C MOMOLLbI MeToAa
rMapaBnMyeckoro pacnopa, 3aliulieHbl OT
COoCKalb3biBaHUA UM BblNageHUs. 3710 no3sonuT
n3bexaTb Hec4yacTHbIX criyyaeB n Ge3onacHo
BbINOMHWTL NpoLeaypy AEMOHTaxa, B YaCTHOCTH,
3a cYyeT TonbKo HebonbLIOro ocBoboXAEHMS MO
pe3bbe CTOMOPHOW ranky Ha Bany.

CTtonopHas ranka gomkHa 6biTb yaaneHa TOnbKo
Koraa noAwunHuk 6yaet nonHocTei ocBoboXaeH
B CBOEM M0OCaJ04HOM MecTe.

MpocTbiM 1 yHMBEpCanbHbIM UHCTPYMEHTOM ANS
YCTaHOBKM M OEMOHTaxa NOALUMMHUKOB KavyeHus
sBNsieTcs rmapasnuyeckas ramka (Puc. 10.18).

Mpumep ncnonb3oBaHUS 3TOrO yCTpOVICTBa ana
OeMoHTaxa 6orbLuoro chepnyeckoro posiMKoBoro
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XpaHeHue, yCTaHOBKa U AeMOHTax
noAgWNHUKOB Ka4YeHUus

NOALWMNMHMKA, YCTAHOBMEHHOIO Ha CTHAXHOW
BTYNKe, nokasaH Ha Puc. 10.36.

Puc. 10.36
0Ona gemoHTaxa noawwunHuka, B npoueaype,
nokasaHHon Ha Puc. 10.35, BMecTo cTaHgapTHOM
CTOMOPHOW Framkn, Ha CTSXHOW BTYMKe AOMKHa
ObiTb yCTAaHOBNEHa COOTBEeTCTBylLWas
rmapasnuyeckas ramka.

MmopaBnuyeckas ravika gormkHa 6biTb BbIBEpHYTA
no pe3bbe Ha CTSHKHOWM BTYIKE Kak MOXHO Aanblue
OT NOALUMMHKMKA, HACKOMBKO 3TO BO3MOXHO.

Korga rugpaennyeckas ranka 6yaeT HaxoauTbes
B cBoeMm paboyem nonoxeHun, Heobxognmo
obecneyntb AONONMHUTENBHYIO €€ OCEBYH
dukcauyuo (Hanpumep, ¢ NOMOLLbIO CTOMOPHON
raikum Bamna) B KpaHeM MONOXeHWun Ansg
npefoTBpaLLEHMSA BbiNageHUs NOOLWUMHMKA.
Mpwn BO3pacTaHMKU JaBNeHMA macna B
rmgpasnuyeckon ravike, CTONopHas ramka sana
OyneT orpaHMYuBaTb €e NepemMelleHne o
KpalHero 6e30nacHoro NonoXeHus:.

CtsaxHas BTynka b6yaeT nasnevyeHa us cBoero
nocago4yHoro mecta 6narogaps oceBoMy
nepeMeLLeHnIo NOPLUHS TMAPaBANYECKOn ravku.

MaBHOE MPeUMyLecTBO rMApaBAMYeCKNX
raek saknw4yaeTcs B TOM, YTO OHM MOTYT
ObiTb TakXe MPMMEHEHbl B y3nax MalluH
UM B KOMMNOHOBKaX NOALWMWMHUKOB, KOTOpble
06bl4HO He npegHasHayYeHbl AN AeMOHTaxa
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rmapasrnmM4yeckmmMm MeTogoMm.

B cnyyae nogwunHMKOB, KOTOpbIe
yCcTaHaBNMBalOTCH HENOCPEACTBEHHO Ha
KOHWYeCKne LWewKkn Banos, B Topuax Banos
AONXHbl ObITb BbINOMTHEHbLl OTBEpPCTMUA,
HeobxoAnMble ANA NPUMeHeHUs meToja
HarHeTaHusa macna (Pwuc. 10.37).

Puc. 10.37

OTBepcTue B TOpue Bana, ANg HarHeTaHus
Macna B MacnonpoBofj, OOMXHO UMETb
cooTBeTCTBYyOLWY pe3bby. 3T0 oTBepcTHe
OOMMKHO ObITb 3aKpPbITO rEpMETUYHOW BMHTOBOW
npobkon ons npefoTBpaweHUs nonagaHusa
3arpsi3HEHU.

Hernybokne MacnsHble KaHaBKW,
pacnonoXeHHbIEe MO OKPYXXHOCTU NOBEPXHOCTM
nocagoyHoOro MecTta NnoALlunnHuKka, No3BonsioT
obecneuntb 6onee nerkoe pacnpegenexHne
[aBreHusi Macna.

[ns gemMoHTaxa NoALnnHMKa, A3bIYOK CTOMOPHOM
wanbdbl gormkeH 6bITb pa3orHyT. CTonopHas
ranka gomkHa ObiTb ocnabneHa Ha HECKONbKO
obopoToB, HO, 13 coobpaxeHun 6ezonacHocTw,
He yoaneHa.

Tenepb K OTBEPCTUIO B TOpPLIE Bana MoXeT ObiTb
NMpUcoenVHeH BHELIHUI MACMONPOBOA, U MO HeMY
roAaHo rnop AaBrneHnemM Macro.
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BHyTpeHHee KomnbLIo noj AeNcTBMEM AaBreHus
Macrna HeMHOro pacwupseTcs, nossonsas
€03AaTb OYeHb TOHKYIO MacnsHyo MNEHKY Mexay
OTBEPCTMEM MOALIMMHUKA U ero NocagoyHbIM
MeCTOM Ha Bary.

bnarogapst KOHYCHOMY OTBEPCTUIO, NOALUIMMHUK
Nerko cnomnsaert ¢ NOCafovyHOroO MecTa Ha Lueike
Bana.

KoHn4yeckune wenkn BanoB un CTsXHble BTYNKKU
SonbLmnx pa3mMmepoB 4acCTo U3rotTaBiMBaTCA
C yXe rotoebiMn MaclAaHbIMA OTBEPCTUAMU U
KaHaBkamMu, no3sondwwmmMmmn oeMOHTUPOBATb
YCTaHOBJ1€HHbIE NOALUINNHUKA C NOMOLLbLIO MeTo4a
HarHetaHuna macna.

C D

C D

C D

C D
Puc. 10.38

Ha Puc. 10.38 noka3aHa cTsbkHas BTynka cepum
AOH, koTopas u3rotaBnuMBaeTcs C MacrsiHbiMu
OTBEPCTUSAMM U KaHaBkamMu B CTaHAapPTHOM
ncnonHeHun. CoeauHntenbHbole pe3bboBble
OTBEpPCTUS pacnonaralTcs Ha LWMPOKOM Topue
CTSDKHOW BTYIKM.

XpaHeHue, yCTaHOBKa N AeéMOHTaxX
noawWMNHUKOB KavyeHus

Puc. 10.39

Ha Puc. 10.39 nokasaHa 3akpenutenbHas
BTYrKa, KOTOpas M3roTaBnMBaeTCs C MacrsiHbIMU
OTBEPCTMAMU U KaHaBKamMu B CTaHOApPTHOM
MCMONHEHUN.

Ha 3akpenutenbHON BTynKe COeAWHUTENbHbIE
MacnsiHble OTBEPCTUIA pacronaralTcs Ha Y3KOM
Topue, TO €CTb, CO CTOPOHbI (huKcupytoLlen
CTOMOPHOM ranku.

[leMOHTaX NOALIMNMHUKOB C MOMOLLbIO
HarpeBa

Mpy n3BneYeHNn NOALUMMHUKOB U3 MOCALAOUHbIX
MeCT, HarpeBaHue NOALIUMNHUKA UK Kopnyca
MOXeT Heckonbko ocnabute ycunusa,
HeobxoauMble ANS BbINOMHEHWS 3TOW NPOLEAypbI.

B 3aBMCMMOCTM OT KaXKO0ro KOHKPETHOrO cry4asi,
HarpeBaHue Koprnyca MOXeT UMeTb HekoTopoe
NpevMmyLLECTBO.

Mpy MaccoBOM M3BNEYEHUN BHYTPEHHUX KOmeL
UMNHOPUYECKMX PONMKOBbLIX MOALWNMHUKOB,
Kak 3TO NPOUCXOAUT, Hanpumep, Npwu
PEBU3NN XKENEe3HOOOPOXHbIX KOMECHbIX ByKc,
uenecoobpasHO NCNONb30BaTh COOTBETCTBYOLLNE
WHCTPYMEHTbI, Takme Kak Tepmokonbua,
nokasaHHble Ha Puc. 10.40.
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Tepmokonbua npeacTasnsaT cobon konbLua ¢
Bblpe3amu, U3roTaBnMBaeMble U3 antoMUHUEBbLIX
CMNiaBoB, C TEPMOU30NNPOBAHHLIMU pyYKamMu ans
nepeHoca (Pwuc. 10.40).

BHyTpeHHWU gnameTp OTBEpCTUS TEPMOKonbLa
noabupaetcs No AnameTpy OOPOXKMA KavyeHUs
BHYTPEHHErO KOMbLa NoALlunHuKa, KoTopoe
OOIMKHO ObITb M3BNEYEHO M3 MOCAA0YHOTO MecTa.

lMpocTas KOHCTPYKUMSA TepMOKonewl, He umeet
BCTPOEHHOr0 UCTOYHMKA Harpesa M NO3TOMY
OHW AOMNXHbl ObITb HarpeTbl C NOMOLbIO
HarpeBaTenbHbIX NMTOK, AYXOBOK Ui NOAO0OHbIX
YCTPOWCTB.

Heobxogumasa TemnepaTypa 1 Bpems Harpesa
00bIYHO OnpeaenslTcs Ha OCHOBE NPAaKTUYEeCKOro
onbITa.

Puc. 10.40

YcoBeplweHCTBOBAHHAA KOHCTPYKLUUA 3TOro
NPOCTOro, HO 3(PPEKTUBHOITO MHCTPYMEHTA
npeactaBnsietr cobom TepMOKONbLO C
BCTPOEHHbIMW HarpeBaTenbHbIMU AreMeHTaMu.

Ona naeneyeHus Konbua NOAWNWNHUKA, €ro
NMOBEPXHOCTb AOMKHa OblTb CMasaHa TOHKUM
cNnoem TepMOCTOWKOro MalWWHHOIO macna.
Harpetoe TepmMoOKONbLO yCTaHaBNMBAETCH Ha
KOMbLO MOALMUMNHMKA U 33XMMAaETCs Ha HEM C
MOMOLLbIO py4Yek ONs nepeHockn. TOHKOCTEHHoe
KONbLO MOAWMWNHUKA NOoA BO3AeNCTBUEM
BbICOKOW TeMmnepaTtypbl TEPMOKOIbLa GbICTPO
HarpeBaetcsi.

Kak Tonbko KonbLO NoALUNHMKA paclumMpuTcs
noa BO34EeNCTBUEM BbICOKOM TemMnepaTtypbl
TepMOoKoJibLla, OHO CTaHOBUTCA CcBOOOAHBIM U©
MOXET ObITb J1erko M3BneyeHo M3 NocazgoyHoro
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MecCTa, JaXxe ecrim oHo 6blno YCTaHOBNEHO B HEM
NOCaAKOM C TSHXKENbIM HaTAroM.

OO6bIYHO 3Ta nMpouenypa 3aHUMaeT BCEro
HECKOJIbKO CeKyHO OO MOMeHTa, Korga Konbuo
nogwnMnHMKa MOXeT OblTb N3BNEYEeHO n3
nocago4YHoro MecTa.

MockonbKy NpocTble TepMOKONbLA AONKHbI
OblTb MOBTOPHO HarpeTbl Nocne Kax4oro
M3BMEeYeHNs KomnbLia NoALIMMNHMKA, MPYU MaCCOBOM
AeMOHTaxe KorneL, noaWwnnH1KoB LienecoobpasHo
OOHOBPEMEHHO MCMNONb30BaTb HECKOMbKO
Tepmokorel,.
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noawWMNHUKOB KavyeHus
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N K E N KE PaguanbHble WapukoBble NOALWUMHUKU

PapgnanbHble wapukoBbie NOALUNMTHUKN

OAHOPSIAHbIe paavanbHbie WapuKoBble NOAWUMHUKA

OAHOpiI,D,HbIe paananbHble WapukKoBblie NOALWNNHUKA C KaHaBKOM nop
CTOMOPHOE KOJIbLO U CTOMNOPHbLIM KONbLIOM
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OpgHopsaHble pagnanbHble N K E

wiapuKkoBbie nogWNNHUKN B EARINGS

O,CIHOpﬂAHbIe pagunarnibHbie lWapukKkoBbie NOALLUNNHUKA

CTaHpapThbl, FPaHU4HbIe pa3Mepbl

OpHopsiaHble 1 ABYXpsaHbIe pagnanbHble
LLIaPUKOBbIE NOALLUMHUKN DIN 625

O6uwan yacTb:

OpHopsAaHble paaMarbHble WAPUKOBbIE MOALWMUNHUKKU ABISIOTCS XECTKMMU, HEPA3bEMHbLIMU

pagvanbHbiMU nogwunnHukamn. OgHopsagHble pagvanbHble WapUKOBbIE MOAWMMHUKN HaUyyLnum

obpa3om NoaxoasaT ANns BbICOKOCKOPOCTHbBIX NPUMOXEHUIA NO CPAaBHEHUIO C APYTMMM TUNaMu NOSLINMHUKOB

KayeHusi. TOT TN NOALIMINHUKOB siIBNsieTcs Hanbornee nonynsipHbIM cpean BCEX TUMOB MOALUMMHUKOB

KayeHus.

PaananbHble WapukoBble NOALIMMHUKM KnaccudumMpyoTcs cneayowmm obpasom:

¢ MuHuMaTIOpHbIe WapUKOBbIe NOALMUMHUKM - C ANaMeTpoM oTBepCTUs 3.175 MM BKITHOYMTENBHO

* OueHb ManeHbKue LWapMKOBble MOALIMMHUKK - C AnameTpom oTeepctusa oT 3.175 mm go 9.525
MM BKMOYUTENBHO

¢ PaguanbHble WapUKOBblie NOALWMUMHUKN - C ANaMETPOM OTBEPCTUS CBbIle 9.525 Mm

Puc. 1
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Pa3HoBuagHOCTH KOHCTPYKLUU

CTaHpapTHble o4HOPAAHbIEe paauanbHble
lWiapuKoBble MOALWMNMHUKN BbiNyCKalTCH B
6onbLoM pa3Hoo6pa3nmn 6a3oBbIX KOHCTPYKLWINA.

YnnoTHeHHble NOALWNNHUKKN

HekoTopble pa3HOBUMAHOCTWN YNITOTHEHHbIX U
3aLUMLLEHHbIX 3aLLUUTHBIMY LIanbammn OgHOPSOHBLIX
paguanbHbIX LWAPUKOBbLIX MOALIUMHUKOB Takxe
OTHOCATCS K CTaHAapTHOW HOMeHKnaTtype
n3genvn.

MogwunnHukn NKE ¢ ynnoTHEHUAMU unu
3aWwnTHBIMKN Wwanbamm ¢ OBYyX CTOPOH
(cyddbukebl -2RS2, -2RS, -2RSR, -2LFS unu
-2Z B 0603Ha4YeHUN NOALLUMHUKA), MOCTaBMSOTCS
3anoOfNHEeHHbIMW BbICOKOKA4YeCTBEHHOMN
NNacTUYHON CMa3KoW B 3aBOACKUX YCIOBUSIX.

CTaHaapTHOE 3anosiIHEeHVE NIacTUYHOW CMa3Kom
cocTaBnsaer npnonuantenosHo ot 25% po 50%
BHYTPEHHETO NPOCTPaHCTBA NOALUMMHMKA.

Ona cneumanbHbIX 3KCNNyaTauMOHHBIX
pexunmoB, cTaHaapTHble nogwunnHukn NKE
MOFYT MOCTaBNATLCA CO CTENEHbIO 3anofIHEHUS
NNacTMYHOW CMa3KoM cornacHo TpeboBaHusAM n
cneuundukaymam notpebutenen unu c apyron
HecTaHOapTHOW CTEMNEHbLIO 3anofIHEHUSI CMa3KOM.

3alWuTHbIe Wwanobbi

3awmnTHble Wanbbl NpeacTaBnsalT cobon camyro
npocTy GOpMy YNNOTHEHUS NOALUUMHMUKA.
3awmnTHble Wanbbl n3rotaBnuBalwTCH
M3 NUCTOBOW CTanu M ycTaHaBnuBatTCH
3anpeccoBKOW B KONbLEBYI KaHaBKy Ha
HapyXXHOM Korblie noglwunHuka Ha niobon ero
OoflHOM cTopoHe (cyddukc -Z) nnm Ha obeunx
cTopoHax (cydduKkc -27Z), Kak nokasaHo Ha
Puc. 1b. Bo Bpems paboTbl nogwunHuka, Ha
paboyen kpomke wWwanbbl BOKPYr BHELHErO
AnameTpa BHYTpeHHero konbua obpasyetcs
CION NNacTUYHOM CMas3Ku, NpeaoTBpaLLaroLmn

OpgHopsiaHble pagnanbHble
LWapUKOBbIe NOALWMUMHUKA

NPOHWKHOBEHWE B MOALIMMHUK 3arpsa3HsoLWmX
yacTuy. Mpu BpaleHUn Hapy>XHOro KonbLa
NoALUMNHUKA C BbICOKOW CKOPOCTbIO BO3MOXHO
BbITEKaHWe CMa3ku 13 Takoro NOALLMMHUKA.

Y NOAWUNHUKOB C 3alWUTHBIMUK Wanbamm
(cydduke -2Z2), kotopbie paboTatT
C BpaleHMeM MX HapyXHOro konbua,
MakcumanbHasa paboyas yacTtoTa BpalleHus
He gomkHa npesblwate 40% pekomeHayeMowm
npenenbHon HOMMHANbHOM YacTOThbl BPaLLEHUS.

YnnoTtHeHun

YnnotTHeHua npepcrtaBnawT cobon
repMeTU3MpPYoLLME KOHTAKTHBIE ANIEMEHTbI Mexay
BHYTPEHHVM U HAPY>KHbIM KOMbLOM MOALUMMHUKA.

CtaHpapTHble YNNOTHEHHble NOAWNNHUNKN
BbinyckakwTcs ¢ ynnoTtHeHusamu RS2 (Puc. 1c).
OTN KOHTaKTHblE YMMOTHEHNS U3roTaBMMBalOTCA
M3 M3HOCOCTOMKOrO CUMHTETUYECKOrO Kayudyka
(byTagneHakpunHMTpunbHbld kaydyk - Nitrile-
Butadiene-Rubber, NBR) n BbigepxuBatoT
paboune Temnepartypsi ot -30°C go +120°C (ot
-22°F po +248°F).

[ns yBenuyeHus XecTKoCTU 3TU YNINOTHEHUS
apMupoBaHbl BCTPOEHHbIMU CTallbHbIMMU
wanbamu.

[Ons cneunanbHbIX I'IpVIJ'IO)KeHVIVI, 3TN YNINOTHEHUNA
MOryT U3rotaeBnmBaTbCA U3 OpPYrnx marepmnanos.

Bonee nogpobHasa nHdopmauma npeacrasneHa B
pasgene «O6wue cBefeHNs1 O NOALIMMHUKaX»
Ha cTp. 226.

OrpaHuquvm YacCcToOThbl BpaLweHus
YMJIOTHEHHbIX NOoALLUNHUKOB

Bce koHTakTHble ynnoTHeHUs npu paboTe
noALwwunHuka BbipabaTbiBalOT JOMNOMHUTENBHOE
TEenno m3-3a TPeHUs UX npegBapuTenbHO
HaNpPs>)XeHHbIX TEPMETU3UPYIOLLUX KPOMOK.
MoaTtoMy MakcuMarnbHble JOMYCTUMbIE YacTOThl
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OpgHopsaHble pagnanbHble
LapUKOBbIe NOALMNMNHUKN

BpalweHns NOAWMUNHUKOB C KOHTAKTHbIMMU
ynnotHeHuamn (cydppukebl -RS2, -2RS2, -RSR,
-2RSR u 1.4. B 0603Ha4YeHnn NoawWMNHUKA)
orpaHuNYeHbl.

Mx makcumanbHas 4YactoTa BpaleHUst He
OOJDKHaA npeBblWwaTh 2/3 peKkoMeHO0BaHHbIX
npegenbHbiX HOMUHArbHbLIX YacToOT BpalleHus
ONs NOALUMMHMKOB OTKPLITOW UMW YNIOTHEHHOW
KOHCTPYKLMKN, CMa3biBaeMblX NNacTUYHOW
CMasKoMu:

NgGrease * 2
NgRs = ——M8M8MM
3
roe:
Ngrs = I'Ipe,qeanaﬂ HOMUWHalbHaA 4YacToTa

BpaLLEHUs NOALWMWMHUKA, YNIIOTHEHHBI BapuaHT
(06/MnH)

Ngorease = [1P€AENbHAS HOMUMHanNbHasa YactoTa
BpalWeHUs noglWuUnHUKa, cMasbiBaemoro
nracTn4Hon cMaskon (06/MuH)

BecKkoHTaKTHbIe YNNOTHEeHUA

[ns BbICOKOCKOPOCTHBIX MPUITOXEHUN, B
KOTOpPbIX TPeBYyIOTCA YNNOTHEHHbIE pagnanbHble
WwapuKkoBble MOAWNNHUKK, pa3dpaboTaHsbl
cneunansHble ynnotHeHua LFS (Low Friction
Seal - ynnoTHeHNs ¢ HU3KkMM TpeHnem), Puc. 1f.

FepmeTusupywme KpOMKM YNNOTHEHUN
LFS KOHTaKTMpYIT C BHYTPEHHUM KONbLOM
noAwunHnka 6e3 npegBapuUTENbHOIO HaNpPsXKeHUs
n obpasytoT 6eCKOHTaKTHOE ynrnoTHeHue.
O dekTUBHOCTL repmeTnsaumm ynnoTHEHUN
LFS HamHOro BbllWe, YeM Yy 3alWUTHBIX Wanb
TMNa Z, HO HWXE, YEM Y KOHTaKTHbIX YNIOTHEHWUN
TunoB -RS, -2RS, -RSR, -2RSR, -RS2 n -2RS2.

C Aapyrow cTopoHbl, ynnoTHeHusa tuna LFS He
BblpabaTbiBalOT 4ONONHUTENbHOE Tenno. Takum
o6pa3oMm, y NoALIUMNHMKOB, KOTOPbIE OCHALLEHbI
ynnotHeHusamu LFS, HeT orpaHuyeHuns paboumx
4YacTOT BpalleHus, Kak y OPYrMx KOHTaKTHbIX
YMIOTHEHWI.

YnnoTtHeHus ¢ HNU3KNUM TpeHuem LFS Takxe

NKE
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M3roTaBNnBaTCA U3 CUHTETUYECKOro Kay4dyka
(NBR) n Takum obpasom moryT paboTaTtb B
AvanasoHe Temnepatyp ot -30°C go +120°C (ot
-22°F po +248°F).

Bce KOHTaKTHbIe YNMOTHEHUSA He UCKMoYaloT
BO3MOXHO€ BblTeKaHWe NNacTUYHON CMas3ku B
onpefeneHHblX 3KCMyaTalunoHHbIX pexumax,
Takux kak pabota NoALWWUMHUKOB HA BbICOKMX
yacToTax BpalleHUs UMK Npu BbICOKMX paBoumnx
TeMnepaTtypax. B npunoxeHusx, roe ato He
AonycTUMO, HeobxoAMMoO NpeaycMoTpeTh
cooTBeTCTBYylOWMNE AONONHUTENbHbIE
KOHCTPYKTVBHbIE MEpbI.

HecoocHocTb

OnoHopAOHble paguanbHble WAPUKOBbIE
MNOALWMUMNHUKA MUMEIOT OYEeHb OTPaHUYEHHYHo
CNocoBHOCTb KOMMNEHCUPOBATb HECOOCHOCTH.
Mpn HopManbHbIX 3KCMyaTaLMOHHBIX YCIOBUSAX,
HEeCOOCHOCTb He [0ShkHa NpeBbllaTe MakcMmyMa
B 10 yrnoBbIX MUHYT OT OCU BpaLLEeHus.

OT0 hbakTop NOANEXUT BHUMATENbHOMY
paccCMOTPEHUID, Tak Kak MOAWMUNHUKMW,
yCTaHOBMEHHbIE C NMePeKocoM, noaBepratTcs
BO34ENCTBUIO 3HAYUTENbHBLIX AONONHUTENbHbIX
CWI, KOTOPble COKpaLLalT UX CPOK CRyXO6bl 1
C034aloT BbICOKMI YPOBEHb paboyero Lwyma.

Hdonycku

CTtaHpapTHble oAHOpAAHbIE paAauanbHble
wapukoBble noawunHukn NKE Bbinyckatotcs
C HopmanbHbIM knaccom gonyckos (PN). Ons
npunoxexHun, Tpebyowmnx 6onee BbICOKON
pa3MepHON N reoMeTpM4eCcKON TOYHOCTH,
BbIMYCKalOTCHA NOALUMMHMKM C Knaccamu JOMyCKOB
P6 n P5.

BenuuuHbl knaccoB JONYCKOB MepevYuncneHsl
B pasgene “CBepeHusa o nogwunHukax/
Donyckn”, cTp. 237.
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CenapaTtopbl

CTtaHOapTHble paavanbHbie WAaPUKOBLIE
nogwmnnHukn NKE o6blYHO ocHawawTcs
LUTAaMMNOBaHHbLIMUW CTanbHbIMW CenapaTtopamu.

Mcknwo4vyeHnem ABNATCHA CTaHOAapTHbIe
KpynHoraGapuTHble NOAWMUNHUKK, KOTOpPblEe
ocHawalTCcsa LUelNbHbBIMM MexXxaHW4Yecku
06paboTaHHbIMK NaTyHHbIMKU cenapaTopamu
(cydhdpukec M B 0603Ha4YeHMN NOALMMNHUKOB)
UNU ManeHbKue U MUHUaTIOPHbIE NOALIMMHUKNA,
KOTOpble 4acTO OCHAaLLalTCs LWTaMMNOBaHHLIMU
naTyHHbIMU cenapaTopamu, Ha YTO yka3biBaeT

cydhduke “Y”.

PagnanbHble wWapukoBble NOAWUNHUKN
NKE BbinyckalTCa TakXe C pas3nU4YyHbIMU
KOHCTPYKLMSMU CenapaTtopoB, U3rOTOBIMEHHbIX U3
pasnuyHbIX MaTep1anos.

BHyTpeHHUI 3a30p

CtaHgapTHble oaHOpPAAHbIE paauanbHbie
wapukosble nopawunnHukn NKE Bbinyckatotesa ¢
HOpMarbHbIM BHYTPeHHUM 3a3opom (CN).

BennyuHbl cTaHAapTHOrO BHYTPEHHEro 3asopa
B MOALMMHUKAxX onpegeneHbl TakuM Cnocobom,
4YTO noawmnHukK ¢ 3asopom CN Byayt umetb
AOCTaTOUYHbIA OCTaTOYHbIN pabouunit 3a3op npu
UX YCTaHOBKe C UCrornb3oBaHueM "HopmansHon"
nocagaku.

«HopmanbHble» nocagku onga paguanbHbIX
LIapUKOBbIX MOALMMHUKOB paccMaTpuBatloTcs
Kak:

Mocapku Ha Ban:
Mocapku B kopnyc:

h5, j5, k5
H6, H7, J6, J7

PaguanbHble wapukoBble nogwunHukn NKE
TaKXe BbIMYCKaTCA C APYTMMU BHYTPEHHUMUN
3a3opamu.

BenuuuHbl pasnuyHbiX 3a30poB U3 rpynn
BHYTPEHHUX 3a30pP0OB OAHOPSAAHbLIX U
ABYXPSAAHbIX wWapukosbix nogwunHnkos NKE

OpgHopsiaHble pagnanbHble
LWapUKOBbIe NOALWMUMHUKA

nepeyvncrnienbl B Tabnmuax Huxe. 3TN BENUYMHDI
CTaHOapTU3nNpoOBaHbl U COOTBETCTBYIOT
OEeNCTBYOWNM MeXayHapo4HbIM CTaHAapTam
DIN 620 yactb 4 n ISO 5753-1991.
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OpgHopsaHble pagnanbHble
LapUKOBbIe NOALMNMNHUKN BEARINGS

Fpynnbl BHYTPEHHUX 3a30pOB OAHOPAAHbLIX U ABYXPSAAHbIX paguanbHbIX WAPUKOBbIX
nogwunHukoB NKE ¢ auametpamu orBepctui Ao 250 mm.

Ouametp wj > 25 6 10 18 24 30 40 50 65 80 100 120 140 160 180 200 225
oTBepcTUS < 6 10 18 24 30 40 50 65 80 100 120 140 160 180 200 225 250
pynna 3a3opos czmin00001111112222244

max 7 7 9 10 11 1 11 15 15 18 20 23 23 25 30 32 36
lpynna 3asopos CN min 2 2 3 5 5 6 6 8 10 12 15 18 18 20 25 28 31
(HOPMATIEHAST) max 13 13 18 20 20 20 23 28 30 36 41 48 53 61 71 82 92
Fovia 3830008 c3 Mn 8 8 11 13 13 15 18 23 25 30 36 41 46 53 63 73 87
Py P max 23 23 25 28 28 33 36 43 51 58 66 81 91 102 117 132 152
Fovia 3830008 cq Mn = 14 18 20 23 28 30 38 46 53 61 71 81 91107 120 140
Py P max - 29 33 36 41 46 51 61 71 84 97 114 130 147 163 187 217
Fovia s830008 cs Mn — 20 25 28 30 40 45 55 65 75 90 105 120 135 150 175 205
Py P max -~ 37 45 48 53 64 73 90 105 120 140 160 180 200 230 255 290

Fpynnbl BHYTPEHHUX 3a30POB OAHOPAAHbLIX U ABYXPAAHbIX paAvanbHbIX WapPUKOBbIX
noawunHukoB NKE ¢ amameTtpamm otBepcTuin cBbiwe 250 mm.

AOnameTp [Mm] > 250 280 315 355 400 450 500 560 630 710 800 900 1000 1120
MM
oTBepCTUsi = 280 315 355 400 450 500 560 630 710 800 900 1000 1120 1250
min 4 8 8 8 10 10 20 20 30 30 30 40 40 40
[pynna 3asopoB Cc2
max 39 45 50 60 70 80 90 100 120 130 150 160 170 180
[pynna 3a3opoB CN mn 36 42 50 60 70 80 90 100 120 130 150 160 170 180
(HOPMATNBHASA) max 97 110 120 140 160 180 200 220 250 280 310 340 370 400
min 97 110 120 140 160 180 200 220 250 280 310 340 370 400
[pynna 3a3opoB Cc3

max 162 180 200 230 260 290 320 350 390 440 490 540 590 640

lpynna 3asopos ca min 152 175 200 230 260 290 320 350 390 440 490 540 590 640
max 237 260 290 330 370 410 460 510 560 620 690 760 840 910

min 225 260 290 330 370 410 460 510 560 620 690 760 840 910

pynna 3a3opoB C5
max 320 360 405 460 520 570 630 700 780 860 960 1040 1120 1220
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MuHMManbHasa Harpyska

MogwmnHukm Tpe6y}0T MWUHMUMaNbHON Harpyskun
npn BCeX 3KCNnyaTauUWOHHbIX YCNOBUAX
ana rapaHTun KnHematTn4eckm KOppeKTHOro
BbIMOJTHEHNA CBOUX beHKLlVII7I TenamMmum KadeHua.

Onsa ooHOpPSAHbBIX paguvanbHbIX LWAPUKOBbIX
nogwunHukos NKE MuMHMManbHas Harpyska
nonxHa coctaBnsaTb 1% OT HOMUWHaMNbHON
OVHaMUNYECKOW Harpysku.

PacueTHble k03 purLmneHTbI

Ona pacyeta hakKTU4YECKON 3KBUBANEHTHOMN
OWHaMU4YeCKOW Harpy3kum Ha pagvanbHble
WwapuMKkoBble NOAWNNHUKK, KOTOopas
HenocpeacTBEHHO 3aBUCUT OT BHYTPEHHEro
3a3opa B NoALUMHMKE, NPU yBENUYEHUN KOTOPOro
yBenu4nBaeTCcsa yron KoHTakTa, Heob6xogumo
3HaTb BEMUYUHbI OCEBON rPy30MNOABbEMHOCTU
nogLwmnHuka u koagpduumnentos "X" n "Y".

OKkBMBanNeHTHasAs AMHaMu4yeckKkad
Harpyska Ha nogLunHUuK

[ns oAHOPAAHbLIX U ABYXPSAHBIX LAPUKOBbLIX
noOOWMNHUKOB AOO0NXHa ObITb npumMmeHeHa
cnegytwowas gopmyna:

lne: F

° < e'then P=F,
unu, rge:

F

—— > e, then P=X*F,+Y*F,

f
BenunuunHbl pacyeTHbix kKoaddpuumneHtos X un 'Y,
rmaBHbIM 06pa3oM, onpeaensTCa OTHOLUEHUEM
OenCcTBylOWEN OCEBON CUMbl K HOMUHANbHON
cTaTmyeckon Harpyske C,, ,04€ACTBylOLEN HaA
NOALUMMHUK

BenunuunHbl orpaHmnymBatowero koaddpuumeHta
Harpyskum «e» n koadpdopuumeHtos X n Y,
6asupylolimecs Ha UHAMBMAYarbHOM BHYTPEHHEM
3a30pe NoALUMMNHUKA, NPUBEAEHbl B CreaytoLlen
Tabnuue.

OpgHopsiaHble pagnanbHble
LWapUKOBbIe NOALWMUMHUKA

OKBMBaNeHTHasi cTaTu4eckas Harpy3ka
Ha noALWUMNHUK

[Ons ogHopsgHbIX n AOBYXPAOHbIX WAPUKOBbIX
nogLwnnHUKOB:

P,=06*F + 0,5*F,

Korga P, imeHbwe 4yem F,, , TO ona pacyerta
3KBMBANEHTHOW CTaTU4YECKOW Harpysku Ha
NoALWNNHUK OONKHa ucnonb3oBaTtbcs H6onee
BbICOKas BEMUYMHA.
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OpgHopsaHble pagnanbHble
LapUKOBbIe NOALMNMNHUKN

PacyeTHble k0ahDULMEHTBI ANA OAHOPAOHLIX U ABYXPSOHbLIX paduanbHbIX WaPMKOBbLIX NOALUMHUKOB
NKE, 6asupytolimecs Ha UHAMBUAYANbHOM BHYTPEHHEM 3a30pe.

Fpynna BHYyTpPEeHHUX 3a30pOB

Fa
Cor CN (HOPMATIbHbIW)
e X Y e
0,030 0,23 0,56 1,95 0,32
0,035 0,23 0,56 1,90 0,32
0,040 0,24 0,56 1,80 0,33
0,045 0,24 0,56 1,77 0,33
0,050 0,25 0,56 1,74 0,34
0,055 0,25 0,56 1,71 0,34
0,060 0,26 0,56 1,69 0,35
0,065 0,26 0,56 1,66 0,35
0,070 0,27 0,56 1,60 0,36
0,080 0,28 0,56 1,57 0,37
0,090 0,28 0,56 1,54 0,38
0,10 0,29 0,56 1,51 0,38
0,11 0,29 0,56 1,48 0,39
0,12 0,30 0,56 1,45 0,40
0,13 0,31 0,56 1,40 0,41
0,14 0,31 0,56 1,38 0,41
0,15 0,32 0,56 1,37 0,42
0,16 0,32 0,56 1,35 0,42
0,17 0,33 0,56 1,34 0,43
0,18 0,33 0,56 1,32 0,43
0,19 0,34 0,56 1,30 0,43
0,20 0,34 0,56 1,29 0,44
0,25 0,37 0,56 1,20 0,46
0,30 0,38 0,56 1,16 0,48
0,35 0,40 0,56 1,12 0,49
0,40 0,41 0,56 1,08 0,51
0,45 0,42 0,56 1,04 0,52
0,50 0,44 0,56 1,00 0,54

MakcumanbHble oceBble Harpy3kKu

B cny4yae 4yucTtonm oceBOW Harpyskum Ha
NOALWWMHWUKA, OEACTBYIOLNE OCEBbIE CUMbl HE
OOMKHbI MpeBbIWaTh onpefeneHHble npegensl.
OTW npepensl onpeaensiTca BHYTPEHHEN
KOHCTPYKLMe nogwmnHuka.

C3 c4
X Y e X Y

0,46 1,72 0,41 0,44 1,41
0,46 1,69 0,41 0,44 1,39
0,46 1,62 0,42 0,44 1,36
0,46 1,60 0,42 0,44 1,35
0,46 1,57 0,43 0,44 1,33
0,46 1,55 0,43 0,44 1,32
0,46 1,63 0,43 0,44 1,31
0,46 1,51 0,43 0,44 1,30
0,46 1,46 0,44 0,44 1,27
0,46 1,44 0,45 0,44 1,25
0,46 1,41 0,45 0,44 1,24
0,46 1,39 0,46 0,44 1,22
0,46 1,36 0,46 0,44 1,20
0,46 1,34 0,47 0,44 1,19
0,46 1,30 0,48 0,44 1,16
0,46 1,29 0,48 0,44 1,15
0,46 1,27 0,49 0,44 1,14
0,46 1,26 0,49 0,44 1,12
0,46 1,25 0,50 0,44 1,12
0,46 1,24 0,50 0,44 1,12
0,46 1,22 0,50 0,44 1,11
0,46 1,21 0,51 0,44 1,10
0,46 1,14 0,53 0,44 1,05
0,46 1,11 0,54 0,44 1,04
0,46 1,09 0,54 0,44 1,03
0,46 1,06 0,55 0,44 1,02
0,46 1,03 0,55 0,44 1,01
0,46 1,00 0,56 0,44 1,00

B kauecTBe pykoBoACTBa MOXET GbiTb NPUMEHeHa
cneayowas dhopmyna:

[na MUHMaTIOPHBLIX pagnanbHbIX WapuKoBbIX
NOAWNMHUKOB, NOAWMNNHUKOB C TOHKUM
nonepeyHbLIM CeYeHnem 1 NOALINMHUKOB Cepun
617, 618, 619, 160 n 161:

rae:
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COr
Famax < 4
[nsa Bcex apyrnx pagnanbHbiX LIAPUKOBbIX
NOALUMMHUKOB NPUMEHSIETCA criedytoLulas
dopmyna:
Cor
2

Famax <

BapVIaHTbI KOHCTPYKUUN OOHOPAAOHbIX
paaAavanbHbBIX WAapPpUWKOBLbLIX
noAawwunnHUKOB

PagnanbHble wapukoBble nogwmnHukn NKE
BbIMyCKAlTCS B LWUMPOKON HOMEHKNaType
BapMaHTOB KOHCTPYKUMU. MHOrMe n3 HUx
SABNAIOTCA YaCTbl0 HOMEHKNATypbl CTaHAAPTHbIX
nsgenun NKE u nepeuncneHsl B HacTosilwem
kaTanore.

Cepun nogwmnHukoB 622...2RS n 623...2RS
C yBeJIM4EHHOW LUIMPUHOMN

B HekoTOpbIX NMPUMNOXEHUAX ANSA rapaHTumn
MaKCMManbHOro cpoka CnyX6bl MalWMWHbI
Unn MexaHumsma TpebywTCH ycTaHOBKa
YyNNOTHEHHbIX pagnanbHbiX LWAPUKOBBIX
NOALWMNMHUKOB C YBENTMYEHHbLIM KONMYECTBOM
nnacTuyHom cmasku. MNprumMepomM MOryT CryXuTb
KOMMNOHOBKW MOAWMNHUKOB, 3aMONHEHHbIX
NNacTUYHON CMa3KoM Ha BECb CPOK CryXObl, B
nepeBoobpabaTbiBaloLLUX CTaHKax.

OTun TpeboBaHns MOryT GbiTb BbIMOMHEHDI
npw ycTaHOBKE MOALWWMNHUKOB C YBENMYEHHOW
LwnpuHon cepuii 622..-2RS2 n 623..-2RS2. OT1un
NOALUUMHUKMA MMEIOT TO Xe caMoe paguarnbHoe
nonepeyvyHoe CevyeHne, YTO U MOALUMMHUKA Cepuii
62..-2RS2 unun 63..-2RS2, cooTBETCTBEHHO, HO UX
0COBEHHOCTLIO ABMAETCS YBENMYEHHas LUMPUHA.

3TO NO3BONSET NOBbLICUTL 0OBbEM 3aMONHEHUSA
nnactu4yHon cmaskol. bonee nogpobHyto
MHpOPMaLUMIo MOXHO MOMy4YuUTb B Tabnuuax
n3genuin.

OpgHopsiaHble pagnanbHble
LWapUKOBbIe NOALWMUMHUKA

Pasmepbl conpsixXeHun n rantenen
ONSA OAHOPSAAHBbIX U ABYXPAAHbIX
paAvManbHbIX WapWKOBBbIX
NOALIMMNHUKOB

KoOMNOHEHTb MaWWH U MEXaHU3IMOB,
OKpyXawuwune nogwWnNnHUK, OONXHbl ObITb
paspaboTaHbl Takum obpasom, 4TOObl BO BCeEX
cny4yasix 6elna obecnedeHa cooTBETCTBYlOLW AN
oceBas oropa As1s korew, NoALUMHKKA.

Onsa nony4yeHus COOTBETCTBYHLEN OCEBOW
onopsbl, 3anfie4ynkm Bana n oTBepcTna Kopnyca
OOJKHbl UMeTb onpeaeneHHyto MUHUManbHYIO
BbICOTY.

C AOpyroit CTOpOHbI, AN MNONyYeHUs HaaexHoM
0CEeBOV OMOpbI, Konblia NoALWKMHUKA AOMXKHbI
KOHTaKTUPOBaTb CO CMEXHbIMU AETanNsAMU TOMbKO
cBOMMMU GOKOBLIMM NOBepPXHOCTAMU. Mpuyem
dhacka KonbLia noALnnHMKa He OOMKHbI KacaTbecs
nepexoaHoON ranTenu HU 3anne4vyuvka Bana, HU
3anne4ynka oTBepcTUsA Kopnyca.

MoaTomy, HanbonbLIMI paanyc ranTeny sannedvka
(rg) BomxeH ObITb MEHbLUE, YEM MUHUMATbHbIN
pa3mep dacku Komnbla NnoagwnnHuka (rs), kak
yKkasaHo B Tabnuuax nogwmnnHuKoB. BennynHel
3TVX pa3MepoB yKasaHbl B Tabnuue Ha crieqyoLen
cTpaHuLe.

PekomeHgauun ans pasMepoB COMPSXEHHbIX
netanen onpegeneHsl ctaHgaptom DIN 5418.

PagmanbHble WapukoBble
nogwmnnHMkn NKE, 3anonHeHHBble
crneumnanbHOM NNacTUYHON CMa3KoMn

Ona ocobbix akcnnyaTauWOHHbLIX YCNOBUNA,
nogwunHukn NKE moryT Takxke nocTaBnsaTbcs
3anofIHEHHbIMM CRNEeLManbHON NNAacCTUYHON
CMa3sKoM cornacHo crneuudukauumn notpebutens
WUIN CO CTENEeHbIo 3anoNIHEHUs, OTIIMYHOW OT
CTaHOapTHOW.

www.nke.at
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OpgHopsaHble pagnanbHble
LapUKOBbIe NOALMNMNHUKN

Pa3mMepbl conpsiXXeHHbIX geTanen v rantenen Ansi o4HOPsAHbIX U ABYXPSAAHbIX pagvanbHbIX
LapUKOBbIX MOALINMHUKOB (MM)

’rS’

M -

h,.., Cepuu noawmnHuKoB

T's min rg max 618, 619 62, 622 64
160, 60 63, 623
0,08 0,08 0,26
0,1 0,1 0,3 0,6 -
0,15 0,15 0,4 0,7 -
0,2 0,2 0,7 0,9 -
0,3 0,3 1 1.2 _
0,6 0,6 1,6 2,1 --
1 1 2,3 2,8 —
1,1 1 3 3,5 4,5
1,5 1,5 3.5 4,5 55
2 2 4,4 65 6,5
21 21 5,1 6 7
3 2,5 6,2 7 8
4 3 7,3 8,5 10
5 4 9 10 12
6 5 11,5 13 15
7,5 6 14 16 19
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Cunctema ycnoBHbix o6o3HavyeHus NKE gns
NOALWNNHUKOB, 3aMONTHEHHbIX CneunanbHON
NracTUYHOM CMa3KoMW, COCTOUT U3 CrieayrLwmx

CVMMBOJIOB:
A) - CumBONn Amana3oHa Temnepartyp
CMa3skKu:

LT - HuskoremnepatypHasa cma3ska

MT - Cma3ska gns cpegHux temneparyp
HT - BbicokoTeMmnepaTtypHasi cma3ska

LHT - CneumanbHas cMmaska ans HA3KUX n
BbICOKUX TeMneparyp

XX) MocTosiHHOE uucno

B) - CUMBON cTerneHu 3anofiHeHNs CMa3Komn,

% cBOGOAHOIO NPOCTPAHCTBA NOALUMIMHMKA

A - CteneHb 3anonHeHnsa 10% + 15%
- - CteneHb 3anonHerHnsa 25% + 50%
M - CteneHb 3anonHenus 45% + 60%
X - CteneHb 3anonHeHnsa 70% + 90%

(MOAQLWMMNHMK NOMHOCTBIO 3anOfTHEH CMAa3KoW)

C - CTeneHb 3anofIHEHUSA COrnacHo
crneuudurkaunsam notpedutenen

YcTaHOBKaAa YNNOTHEHHDbIX
nogwunHUKoB

OaHopsiAHble pagvanbHble WapPUKOBLIE
nogwunHukn NKE, ocHalleHHble yNnoTHEHUAMHU
UNn 3aWKnTHBIMKU Wandamm ¢ obenx cTopoH
(cydbdukcbl -2RS, -2RSR, -2LFS vnu -2Z
B 00603HaYeHMn NogLlWmnnHMKa) NOCTaBnAKTCA
3anosfiHEeHHbIMK NNacTUYHOW cMa3kon. [loaTtomy
nepes yCTaHOBKOW WX HeENb3si NpOMbIBaTh MAn
pasorpeBaTb B MacrisiHOn BaHHE.

OTW NOJWMNHUKM AOMXHbI yCTaHaBNUBaTbCH B
HOpMarbHbIX TEMMEPATYPHbIX YCIIOBUSIX.

BaskHO Npu yCTaHOBKE He NOBPeanTb YNIoTHEHUS
UNW 3aLmUTHbIE LWanbbl.

OpgHopsiaHble pagnanbHble
LWapUKOBbIe NOALWMUMHUKA

www.nke.at
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OpgHopsiaHble pagnanbHble
LWapUKOBbIe NOALMNNHUKN
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Fa6apuTHble pa3mepbl O6Go3Ha4eHue HomuHanbHas TennoBasi HoMUHanbHas  MpepenbHas Bec
(Mm) noALwWwunHuKa Harpy3ka (kH) yacToTa BpalyeHus HOMWHanbHas (kr)

(06/muH) yacToTa BpaLeHus
(06/muH)
d D B ry, Iy C, Cor C. Ng, Ng m
MVH AVH.  CTaT.
3 10 4 0,15 623 0,6 0,3 - 56400 80000 0,001
10 4 0,15 623-Z 0,6 0,3 - - 52000 0,001
10 4 0,15 623-2Z 0,6 0,3 -- - 52000 0,001
4 1" 4 0,15 619/4 0,9 0,3 - 52800 80000 0,001
12 4 0,2 604 0,8 0,3 - 49000 75000 0,002
13 5 0,2 624 1,2 0,5 -- 46600 67000 0,003
13 5 0,2 624-Z 1,2 0,5 - -- 38000 0,003
13 5 0,2 624-2Z 1,2 0,5 - - 38000 0,003
16 5 0,3 634 1.4 0,6 - 35300 67000 0,006
16 5 0,3 634-Z 1,4 0,6 - - 36000 0,006
16 5 0,3 634-2Z 1,4 0,6 - - 36000 0,006
5 13 4 0,2 619/5 1.1 0,4 - 42300 67000 0,002
16 5 0,3 625 1.4 0,6 - 36200 60000 0,005
16 5 0,3 625-Z 1,4 0,6 - - 36000 0,005
16 5 0,3 625-2Z 1,4 0,6 - - 36000 0,005
19 6 0,3 635 2,2 1 - 31500 50000 0,009
19 6 0,3 635-Z 2,2 1 - - 32000 0,009
19 6 0,3 635-2Z 2,2 1 - - 32000 0,009
6 15 5 0,2 619/6 1,3 0,5 - 40100 63000 0,004
19 6 0,3 626 2,2 1 - 32500 50000 0,009
19 6 0,3 626-2RSR 2,2 1 - - 21500 0,009
19 6 0,3 626-RSR 2,2 1 - - 21500 0,009
238 www.nke.at

NKE

B EARINGS

OpgHopsiaHble pagnanbHble
LWapUKOBbIe NOALWMMTHUKA

PasmMepbl CONpspKeHHbIX AeTarnen u
rantenen ykasaHbl Ha cTp. 236

Fa6apuTHbie pa3amepbl O6o03Ha4YeHue HomuHanbHasn Tennosas MpenenbHas Bec
(Mm) noALwunH1Ka Harpy3ka (kH) HOMMHanNbHas YacToTa  HOMWHaNbHas (kr)
BpalleHms yacToTa BpaLleHus
(06/muH) (06/mMuH)
d D B ry, I, C, Cor C, Ng, ng m
MVH OVH.  cTaT.
6 19 6 0,3 626-Z 2,2 1 - - 32000 0,009
19 6 0,3 626-2Z 2,2 1 - - 32000 0,009
7 17 5 0,3 619/7 1,6 0,7 - 34200 56000 0,005
19 6 0,3 607 2,1 0,9 - 34600 53000 0,008
19 6 0,3 607-RSR 21 0,9 - - 20000 0,008
19 6 0,3 607-2RSR 21 0,9 - - 20000 0,008
19 6 0,3 607-Z 21 0,9 - - 30000 0,008
19 6 0,3 607-2Z 21 0,9 - - 30000 0,008
22 7 0,3 627 3,3 1,3 0,1 29900 45000 0,013
22 7 0,3 627-RSR 3,3 1,3 0,1 - 20000 0,013
22 7 0,3 627-2RSR 3,3 1,3 0,1 - 20000 0,013
22 7 0,3 627-Z 3,3 1,3 0,1 - 30000 0,013
22 7 0,3 627-2Z 3,3 1,3 0,1 - 30000 0,013
8 19 6 0,3 619/8 2,2 0,9 0 33100 50000 0,007
22 7 0,3 608 3,3 1,4 0,1 31800 48000 0,013
22 7 0,3 608-RSR 3,3 1,4 0,1 - 20000 0,013
22 7 0,3 608-2RSR 3,3 1,4 0,1 - 20000 0,013
22 7 0,3 608-Z 3,3 1,4 0,1 - 30000 0,013
22 7 0,3 608-2Z 3,3 1,4 0,1 - 30000 0,013
9 20 6 0,3 619/9 1,8 0,9 0,1 30300 48000 0,008
24 7 0,3 609 3,7 1,7 0,1 28300 43000 0,015
24 7 0,3 609-RSR 3,7 1,7 0,1 - 18000 0,015
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Fa6apuTHble pa3mepbl O6Go3Ha4eHue HomuHanbHas Tennosas MNpepenbHas Bec

(Mm) noALwWwunHuKa Harpy3ka (kH) HOMMHanbHas HOMWHanbHas (kr)
yacToTa BpalleHUsi 4acToTa BpalleHus
(06/muH) (06/mMuH)
d D B ry, Iy C, Cor C. Ng, m
MVH AVH.  cTaT.

9 24 7 0,3 609-2RSR 3,7 1,7 0,1 -- 18000 0,015
24 7 0,3 609-Z 3,7 1,7 0,1 - 30000 0,015
24 7 0,3 609-2Z 3,7 1,7 0,1 - 30000 0,015

26 8 0,6 629 4,6 1,9 0,1 25700 38000 0,02

26 8 0,6 629-RSR 4,6 1,9 0,1 -- 18500 0,02

26 8 0,6 629-2RSR 4,6 1,9 0,1 -- 18500 0,02

26 8 0,6 629-Z 4,6 1,9 0,1 -- 28000 0,02

26 8 0,6 629-2Z 4,6 1,9 0,1 -- 28000 0,02
10 19 5 0,3 61800 1,7 0,8 0 27500 48000 0,005
19 5 0,3 61800-2RSR 1,7 0,8 0 - 22000 0,005
19 5 0,3 61800-2Z 1,7 0,8 0 -- 34000 0,005

22 6 0,3 61900 2,7 1,3 0,1 26900 45000 0,01

22 6 0,3 61900-2RSR 2,7 1,3 0,1 -- 22000 0,01

22 6 0,3 61900-2Z 2,7 1,3 0,1 -- 34000 0,01
26 8 0,3 6000 4,6 2 0,1 27600 40000 0,019
26 8 0,3 6000-RS2 4,6 2 0,1 -- 17000 0,019
26 8 0,3 6000-2RS2 4,6 2 0,1 -- 17000 0,019
26 8 0,3 6000-Z 4,6 2 0,1 - 28000 0,019
26 8 0,3 6000-2Z 4,6 2 0,1 - 28000 0,019

30 9 0,6 6200 51 24 0,1 23500 40000 0,03

30 9 0,6 6200-RS2 51 24 0,1 - 17000 0,03

30 9 0,6 6200-2RS2 5,1 2,4 0,1 - 17000 0,03
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OpgHopsiaHble pagnanbHble
LWapUKOBbIe NOALWMMTHUKA

PasmMepbl CONpspKeHHbIX AeTarnen u
rantenen ykasaHbl Ha cTp. 236

Fa6apuTHble pa3mepbl O603Ha4YeHue HomuHanbHas Tennosas MpenenbHas Bec
(Mm) noALwunH1Ka Harpy3ka (kH) HOMMHanbHas HOMWHanbHas (kr)
4acToTa BpaLUEHNs YacToTa BpalleHus
(06/munH) (06/muH)
d D B ry, Iy C, Cor C, Ng, Ng m
MVH OVH.  cTaT.

10 30 9 0,6 6200-Z 51 24 0,1 - 26000 0,03
30 9 0,6 6200-2Z 5,1 2,4 0,1 - 26000 0,03
35 1 0,6 6300 8,2 3,5 0,2 21100 32000 0,055
35 1 0,6 6300-RS2 8,2 3,5 0,2 - 14500 0,055
35 1" 0,6 6300-2RS2 8,2 3,5 0,2 - 14500 0,055
35 1 0,6 6300-Z 8,2 3,5 0,2 - 22000 0,055
35 1 0,6 6300-2Z 8,2 3,5 0,2 - 22000 0,055
12 21 5 0,3 61801 1,8 1 0 23500 43000 0,006
21 5 0,3 61801-2RSR 1,8 1 0 - 21000 0,006
21 5 0,3 61801-2Z 1,8 1 0 - 32000 0,006
24 6 0,3 61901 2,2 1,5 0,1 23300 40000 0,011
24 6 0,3 61901-2RSR 2,2 1,5 0,1 - 20000 0,011
24 6 0,3 61901-2Z 2,2 1,5 0,1 -- 30000 0,011
28 8 0,3 6001 51 24 0,1 24300 38000 0,02
28 8 0,3 6001-RS2 51 2,4 0,1 - 17000 0,02
28 8 0,3 6001-2RS2 51 24 0,1 -- 17000 0,02
28 8 0,3 6001-Z 51 24 0,1 - 26000 0,02
28 8 0,3 6001-2Z 51 2,4 0,1 - 26000 0,02
32 10 0,6 6201 6,8 3,1 0,1 22200 32000 0,04
32 10 0,6 6201-RS2 6,8 3.1 0,1 -- 16000 0,04
32 10 0,6 6201-2RS2 6,8 3.1 0,1 - 16000 0,04
32 10 0,6 6201-Z 6,8 3,1 0,1 - 24000 0,04
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Ma6apuTHbIE pa3mepsbl O6o3Ha4eHue HomuHanbHasn Tennosas MpepenbHas Bec
(Mm) noALlIMnHuKa Harpy3ka (kH) HOMMHanbHas HOMMHanbHas (kr)
YacToTa BpaLUEHN YacToTa BpalleHus
(06/MuH) (06/MuH)
d D B ry, Iy C, Cor C. Ng, Ng m
MWH OVH.  cTaT.

12 32 10 0,6 6201-2Z 6,8 3.1 0,1 -- 24000 0,04
37 12 1 6301 9,7 4,2 0,2 20000 28000 0,06

37 12 1 6301-RS2 9,7 4,2 0,2 -- 13000 0,06

37 12 1 6301-2RS2 9,7 4,2 0,2 -- 13000 0,06

37 12 1 6301-Z 9,7 4,2 0,2 -- 20000 0,06

37 12 1 6301-2Z 9,7 4,2 0,2 -- 20000 0,06

15 24 5 0,3 61802 2 1,3 0,1 19200 38000 0,007
24 5 0,3 61802-2RSR 2 1,3 0,1 -- 18500 0,007

24 5 0,3 61802-2Z 2 1,3 0,1 - 28000 0,007

28 7 0,3 61902 43 2,3 0,1 20600 34000 0,016

28 7 0,3 61902-2RSR 43 23 0,1 -- 16000 0,016

28 7 0,3 61902-2Z 4,3 2,3 0,1 -- 24000 0,016

32 8 0,3 16002 5,6 2,8 0,1 20000 32000 0,03

32 9 0,3 6002 5,6 2,8 0,1 21500 32000 0,029

32 9 0,3 6002-RS2 5,6 2,8 0,1 -- 15000 0,029

32 9 0,3 6002-2RS2 5,6 2,8 0,1 - 15000 0,029

32 9 0,3 6002-Z 5,6 2,8 0,1 -- 24000 0,029

32 9 0,3 6002-2Z 5,6 2,8 0,1 - 24000 0,029

35 1 0,6 6202 7,6 3,7 0,2 20200 28000 0,043

35 1 0,6 6202-RS2 7,6 3,7 0,2 -- 13000 0,043

35 1 0,6 6202-2RS2 7,6 3,7 0,2 -- 13000 0,043

35 1 0,6 6202-Z 7,6 3,7 0,2 -- 20000 0,043
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OpgHopsiaHble pagnanbHble
LWapUKOBbIe NOALWMMHUKA

PasmMepbl CONpspKeHHbIX AeTarnen u
rantenewn ykasaHbl Ha cTp.236

Fa6apuTHble pa3mephbl O6o3HavyeHue HomuHanbHasn Tennosas MpenenbHas Bec
(Mm) nopLmMnHUKa Harpy3ka (kH) HOMMHanbHas HOMMHanbHas (kr)
4acToTa BpalUeHNs YacToTa BpalleHus
(06/muH) (06/MuH)
d D B ry, Iy C, Co C, N, Ng m
MWH OVH.  cTaT.
15 35 1 0,6 6202-2Z 7,6 3,7 0,2 - 20000 0,043
42 13 1 6302 11,4 54 0,2 17500 24000 0,08
42 13 1 6302-RS2 11,4 54 0,2 - 12000 0,08
42 13 1 6302-2RS2 11,4 54 0,2 - 12000 0,08
42 13 1 6302-Z 11,4 54 0,2 - 18000 0,08
42 13 1 6302-2Z 11,4 54 0,2 - 18000 0,08
17 26 5 0,3 61803 21 1,4 0,1 17100 34000 0,008
26 5 0,3 61803-2RSR 21 1,4 0,1 - 16000 0,008
26 5 0,3 61803-2Z 21 1,4 0,1 - 24000 0,008
30 7 0,3 61903 4,6 2,6 0,1 18500 32000 0,018
30 7 0,3 61903-2RSR 4,6 2,6 0,1 - 14500 0,018
30 7 0,3 61903-2Z 4,6 2,6 0,1 - 22000 0,018
35 8 0,3 16003 6 3,3 0,2 17700 28000 0,03
35 10 0,3 6003 6 3,3 0,2 20300 28000 0,037
35 10 0,3 6003-RS2 6 3,3 0,2 - 13000 0,037
35 10 0,3 6003-2RS2 6 3,3 0,2 - 13000 0,037
35 10 0,3 6003-Z 6 3,3 0,2 - 22000 0,037
35 10 0,3 6003-2Z 6 3,3 0,2 - 22000 0,037
40 12 0,6 6203 9,6 4,8 0,2 18100 24000 0,063
40 12 0,6 6203-RS2 9,6 4,8 0,2 - 12000 0,063
40 12 0,6 6203-2RS2 9,6 4,8 0,2 - 12000 0,063
40 12 0,6 6203-Z 9,6 4,8 0,2 - 18000 0,063
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Ma6apuTHbIE pa3mepsbl O6o3Ha4eHue HomuHanbHasn Tennosas MpepenbHas Bec
(Mm) noALlIMnHuKa Harpy3ka (kH) HOMMHanbHas HOMMHanbHas (kr)
YacToTa BpaLUEHN YacToTa BpalleHus
(06/MuH) (06/MuH)
d D B ry, Iy C, Cor C, Ng, Ng m
MWH OVH.  cTaT.
17 40 12 0,6 6203-2Z 9,6 4,8 0,2 -- 18000 0,063
47 14 1 6303 13,6 6,6 0,3 15900 22000 0,11
47 14 1 6303-RS2 13,6 6,6 0,3 - 10500 0,11
47 14 1 6303-2RS2 13,6 6,6 0,3 -- 10500 0,11
47 14 1 6303-Z 13,6 6,6 0,3 -- 16000 0,11
47 14 1 6303-2Z 13,6 6,6 0,3 - 16000 0,11
62 17 1.1 6403 22,7 10,8 0,5 13700 18000 0,275
20 32 7 0,3 61804 3,5 2,2 0,1 16600 28000 0,018
32 7 0,3 61804-2RSR 3,5 2,2 0,1 - 12500 0,018
32 7 0,3 61804-2Z 3,5 2,2 0,1 - 19000 0,018
37 9 0,3 61904 6,4 3,7 0,2 17000 26000 0,038
37 9 0,3 61904-2RSR 6,4 3,7 0,2 - 12000 0,038
37 9 0,3 61904-2Z 6,4 3,7 0,2 - 18000 0,038
42 8 0,3 16004 7,9 4,5 0,2 14300 24000 0,049
42 12 0,6 6004 9,4 5 0,2 18300 24000 0,065
42 12 0,6 6004-RS2 9,4 5 0,2 - 11000 0,065
42 12 0,6 6004-2RS2 9,4 5 0,2 - 11000 0,065
42 12 0,6 6004-Z 9,4 5 0,2 - 17000 0,065
42 12 0,6 6004-2Z 9,4 5 0,2 - 17000 0,065
47 14 1 6204 12,8 6,7 0,3 16300 20000 0,105
47 14 1 6204-RS2 12,8 6,7 0,3 - 9900 0,105
47 14 1 6204-2RS2 12,8 6,7 0,3 - 9900 0,105
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Fa6apuTHbIe pa3mepsbl O6o3HavyeHue HomuHanbHasn Tennosas MpenenbHas Bec

(Mm) nopLImMnHUKa Harpy3ka (kH) HOMMHanbHas HOMMHanbHas (kr)
4acToTa BpalUeHWA YacToTa BpalleHus
(06/muH) (06/mMuH)
d D B ry, Iy C, Cor C, Ng, Ng m
MWH OVH.  cTaT.

20 47 14 1 6204-Z 12,8 6,7 0,3 - 15000 0,105
47 14 1 6204-2Z 12,8 6,7 0,3 - 15000 0,105
52 15 1,1 6304 15,9 7,9 0,4 14400 19000 0,148
52 15 11 6304-RS2 15,9 7,9 0,4 - 9300 0,148
52 15 1,1 6304-2RS2 15,9 7,9 0,4 - 9300 0,148
52 15 1,1 6304-Z 15,9 7,9 0,4 -- 14000 0,148
52 15 11 6304-2Z 15,9 7.9 0,4 - 14000 0,148
72 19 1,1 6404 31 15,3 0,7 12200 15000 0,412

22 50 14 1 62/22 14 7,7 0,4 14900 19000 0,11
50 14 1 62/22-2RS2 14 7,7 0,4 - 11500 0,11

50 14 1 62/22-2Z 14 7,7 0,4 - 15000 0,11

56 16 1.1 63/22 18,4 9,3 0,4 13500 18000 0,16

56 16 1,1 63/22-2RS2 18,4 9,3 0,4 - 9500 0,16

56 16 11 63/22-2Z 18,4 9,3 0,4 - 14000 0,16
25 37 7 0,3 61805 3,7 2,6 0,1 13500 24000 0,022
37 7 0,3 61805-2RSR 3,7 2,6 0,1 -- 11000 0,022
37 7 0,3 61805-2Z 3,7 2,6 0,1 - 17000 0,022
42 9 0,3 61905 6,7 4,2 0,2 14100 22000 0,045
42 9 0,3 61905-2RSR 6,6 4,2 0,2 - 10500 0,045
42 9 0,3 61905-2Z 6,7 4,2 0,2 - 16000 0,045
47 8 0,3 16005 7,2 4,7 0,3 11900 20000 0,056
47 12 0,6 6005 10,0 58 0,3 15300 20000 0,078
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Fa6apuTHble pasmepbl OGo3HayeHMe HomuHanbHas Tennosas MpepenbHas Bec
(Mm) noAwWwunH1UKa Harpy3ka (kH) HOMWHaNbHaA  HOMMHambHas YyacToTa (kr)
yacToTa BpalleHus BpaLLeHus
(06/muH) (06/MuUH)
d D B r,r C, C, GC, Ng; Ng m
MUWH OWH.  cTaT.
25 47 12 0,6 6005-RS2 10,1 59 0,3 -- 10000 0,078
47 12 0,6 6005-2RS2 10,1 5,9 0,3 - 10000 0,078
47 12 0,6 6005-Z 10,1 59 03 - 15000 0,078
47 12 0,6 6005-2Z 10,1 59 0,3 -- 15000 0,078
52 15 1 6205 14 7.9 0,4 14400 18000 0,125
52 15 1 6205-RS2 14 79 04 - 9300 0,125
52 15 1 6205-2RS2 14 7.9 0,4 - 9300 0,125
52 15 1 6205-Z 14 7.9 0,4 - 14000 0,125
52 15 1 6205-2Z 14 7,9 0,4 - 14000 0,125
62 17 1,1 6305 22,4 15 05 12300 16000 0,232
62 17 1,1 6305-RS2 22,4 15 05 - 7300 0,232
62 17 1,1 6305-2RS2 22,4 15 05 - 7300 0,232
62 17 1,1 6305-Z 22,4 11,5 05 -- 11000 0,232
62 17 1,1 6305-2Z 22,4 15 05 - 11000 0,232
80 21 1,5 6405 38,3 193 09 11000 13000 0,543
28 58 16 1 62/28 16,6 94 04 13100 16000 0,17
58 16 1 62/28-2RS2 16,6 94 04 - 9500 0,17
58 16 1 62/28-2Z 16,6 94 04 - 14000 0,17
68 18 1,1 63/28 25 13,8 06 11300 14000 0,29
68 18 1,1 63/28-2RS2 25 13,8 0,6 - 6000 0,29
68 18 1.1 63/28-2Z 25 13,8 0,6 - 9000 0,29
30 42 7 0,3 61806 4 32 01 11300 20000 0,027
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Fa6apuTHble pa3mepbl  O6Go3HaYeHue HomuHanbHas Tennosas MpepenbHas Bec
(Mm) noAwunH1UKa Harpy3ka (kH) HOMUHanbHas HOMWHanbHas (kr)
yacToTa BpallleHUsi 4acToTa BpalleHUs
(06/muH) (06/muH)
d D B r,r C, Cor C, Ng, Ng m
MWH AVH.  CcTaT.
30 42 7 0,3 61806-2RSR 4 3,2 0,1 -- 10000 0,027
42 7 0,3 61806-2Z 4 3.2 0,1 - 15000 0,027
47 9 0,3 61906 7,2 5 0,2 11900 19000 0,051
47 9 0,3 61906-2RSR 7,2 5 0,2 - 9500 0,051
47 9 0,3 61906-2Z 7,2 5 0,2 -- 14000 0,051
55 9 0,3 16006 11,2 74 0,3 10500 17000 0,084
55 13 1 6006 13,2 8,3 0,4 13100 17000 0,115
55 13 1 6006-RS2 13,2 8,3 0,4 - 8500 0,115
55 13 1 6006-2RS2 13,2 8,3 0,4 - 8500 0,115
55 13 1 6006-Z 13,2 8,3 0,4 - 13000 0,115
55 13 1 6006-2Z 13,2 8,3 0,4 - 13000 0,115
62 16 1 6206 19,5 11,3 0,5 12000 15000 0,192
62 16 1 6206-RS2 19,5 11,3 0,5 - 7300 0,192
62 16 1 6206-2RS2 19,5 11,3 0,5 - 7300 0,192
62 16 1 6206-Z 19,5 11,3 0,5 - 11000 0,192
62 16 1 6206-2Z 19,5 11,3 0,5 -- 11000 0,192
72 19 1,1 6306 27 15,2 0,7 10800 13000 0,348
72 19 1.1 6306-RS2 27 15,2 0,7 - 6300 0,348
72 19 1,1 6306-2RS2 27 15,2 0,7 - 6300 0,348
72 19 1,1 6306-Z 27 15,2 0,7 - 9500 0,348
72 19 1.1 6306-2Z 27 15,2 0,7 - 9500 0,348
90 23 1,5 6406 47,4 245 1,1 9900 11000 0,746
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Fa6apuTHble pa3amepbl O6o3HayeHne  HomuHanbHas Tennosas MpepenbHas Bec
(Mm) noAwunH1Ka Harpy3ka (kH) HOMMHanbHas HOMWHanbHas (xr)
YacToTa BpaLUEHWA 4acToTa BpalleHus
(06/MuH) (06/MuH)
d D B r,r, C, C, C, Ng, Ng m
MVH OVH.  cTaT.
35 47 7 0,3 61807 43 3,6 0,2 9600 18000 0,03
47 7 0,3 61807-2RSR 4,3 3,6 0,2 -- 8500 0,03
47 7 0,3 61807-2Z 4,3 3,6 0,2 - 13000 0,03
55 10 0,6 61907 10,4 7.2 0,3 10500 16000 0,08
55 10 0,6 61907-2RSR 10,4 7,2 0,3 -- 7500 0,08
55 10 0,6 61907-2Z 10,4 7.2 0,3 - 11000 0,08
62 9 0,3 16007 12,2 8,8 0,4 8900 15000 0,107
62 14 1 6007 16,2 104 05 11600 15000 0,151
62 14 1 6007-RS2 16,2 10,4 05 - 7300 0,151
62 14 1 6007-2RS2 16,2 10,4 05 - 7300 0,151
62 14 1 6007-Z 16,2 104 05 -- 11000 0,151
62 14 1 6007-2Z 16,2 104 05 -- 11000 0,151
72 17 1.1 6207 25,7 153 07 10300 13000 0,288
72 17 1.1 6207-RS2 25,7 153 07 - 6300 0,288
72 17 1.1 6207-2RS2 25,7 153 07 -- 6300 0,288
72 17 1,1 6207-Z 25,7 153 0,7 - 9500 0,288
72 17 1.1 6207-2Z 25,7 153 07 - 9500 0,288
80 21 1,5 6307 33,4 19,2 0,9 9900 12000 0,458
80 21 1,5 6307-RS2 33,4 19,2 09 - 5600 0,458
80 21 1,5 6307-2RS2 33,4 19,2 0,9 - 5600 0,458
80 21 1,5 6307-Z 33,4 192 0,9 - 8500 0,458
80 21 1,5 6307-2Z 33,4 19,2 0,9 - 8500 0,458
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rantenen ykasaHbl Ha cTp. 236

Fa6apuTHbIE pa3mepsl O6o03Ha4eHue HomuHanbHasn Tennosas MpepenbHas Bec
(MM) nopaLunH1Ka Harpy3ka (kH) HOMMHanbHas HOMMHanbHas (kr)
YacToTa BpalleHN YacToTa BpalleHus
(06/muH) (06/MuH)
d D B ry, Iy C, C, C, Ng, Ng m
MWH OVH.  cTaT.
35 100 25 1,5 6407 57 30,1 1,4 9000 10000 0,928
40 52 7 0,3 61808 4,4 3,9 0,2 8400 16000 0,034
52 7 0,3 61808-2RSR 4,4 3,9 0,2 - 7000 0,034
52 7 0,3 61808-2Z 4,4 3,9 0,2 -- 11000 0,034
62 12 0,6 61908 12,2 8,9 0,4 10100 14000 0,12
62 12 0,6 61908-2RSR 12,2 8,9 0,4 - 6500 0,12
62 12 0,6 61908-2Z 12,2 8,9 0,4 -- 10000 0,12
68 9 0,3 16008 12,6 9,7 0,4 7900 14000 0,126
68 15 1 6008 17 1,7 05 10700 14000 0,188
68 15 1 6008-RS2 17 1,7 05 - 6600 0,188
68 15 1 6008-2RS2 17 1,7 05 - 6600 0,188
68 15 1 6008-Z 17 1,7 05 - 10000 0,188
68 15 1 6008-2Z 17 1,7 05 - 10000 0,188
80 18 1.1 6208 29,5 182 08 9300 11000 0,366
80 18 1.1 6208-RS2 29,5 182 0,8 - 5600 0,366
80 18 1.1 6208-2RS2 29,5 18,2 0,8 - 5600 0,366
80 18 1.1 6208-Z 29,5 182 08 -- 8500 0,366
80 18 1.1 6208-2Z 29,5 182 08 - 8500 0,366
90 23 1,5 6308 40,8 24 11 9000 11000 0,632
90 23 1,5 6308-RS2 40,8 24 1,1 - 5000 0,632
90 23 1,5 6308-2RS2 40,8 24 11 -- 5000 0,632
90 23 1,5 6308-Z 40,8 24 1,1 - 7500 0,632
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Fa6apuTHble pa3amepbl O6o03HauyeHue HomuHanbHasn Tennogas MpenenbHas Bec
(MMm) noAwunH1UKa Harpy3ka (kH) HOMMHanbHas HOMMWHanbHas (xr)
yacToTa Bpallehusi  YacToTa BpalueHus
(06/muH) (06/MuH)
d D B r,r, C, Cor C, Ng, Ng m
MWH OVH.  cTaT.

40 90 23 1,5 6308-2Z 40,8 24 1.1 - 7500 0,632
110 27 2 6408 66 37,7 1,7 8200 9000 1,18

45 58 7 0,3 61809 4,6 4,3 0,2 7300 14000 0,04
58 7 0,3 61809-2RSR 4,6 43 0,2 - 6300 0,04

58 7 0,3 61809-2Z 4,6 4,3 0,2 -- 9500 0,04

68 12 0,6 61909 14,1 10,9 0,5 9000 13000 0,14

68 12 0,6 61909-2RSR 14,1 10,9 0,5 - 6000 0,14

68 12 0,6 61909-2Z 14,1 10,9 0,5 - 9000 0,14

75 10 0,6 16009 15,6 12,2 0,6 7400 12000 0,168

75 16 1 6009 21,1 14,8 0,7 9800 12000 0,231

75 16 1 6009-RS2 211 14,8 0,7 - 6000 0,231

75 16 1 6009-2RS2 211 14,8 0,7 - 6000 0,231

75 16 1 6009-Z 211 14,8 0,7 - 9000 0,231

75 16 1 6009-2Z 211 14,8 0,7 - 9000 0,231

85 19 1.1 6209 31,7 20,7 0,9 8700 11000 0,405

85 19 1,1 6209-RS2 31,7 20,7 0,9 - 5300 0,405

85 19 1.1 6209-2RS2 31,7 20,7 0,9 - 5300 0,405

85 19 1.1 6209-Z 31,7 20,7 0,9 - 8000 0,405

85 19 1,1 6209-2Z 31,7 20,7 0,9 - 8000 0,405

100 25 1,5 6309 53 31,9 1,5 8300 9500 0,848

100 25 1,5 6309-RS2 53 31,9 1,5 - 4400 0,848

100 25 1,5 6309-2RS2 53 31,9 1,5 - 4400 0,848
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PasmMepbl CONpspKeHHbIX AeTarnen u
rantenen ykasaHbl Ha cTp. 236

Fa6apuTHbIe pa3mepsbl O6o3HavyeHue HomuHanbHasn Tennosas MpepenbHas Bec

(Mm) nopLwMnHUKa Harpy3ka (kH) HOMMHanbHas HOMMHanbHas (kr)
YacToTa BpaLUEHN YacToTa BpalleHus
(06/MuH) (06/MuH)
d D B ry, Iy C, C, C, Ng, Ng m
MWH OVH.  cTaT.

45 100 25 1,5 6309-Z 53 319 15 - 6700 0,848
100 25 1,5 6309-2Z 53 319 15 -- 6700 0,848

120 29 2 6409 78 454 21 7600 8500 1,51
50 65 7 0,3 61810 55 53 0,2 6400 13000 0,052
72 12 0,6 61910 13,9 1 0,5 8100 12000 0,14

72 12 0,6 61910-2RSR 13,9 11 0,5 - 5500 0,14

72 12 0,6 61910-2Z 13,9 1 0,5 -- 8500 0,14

80 10 0,6 16010 16,1 132 0,6 6700 11000 0,18
80 16 1 6010 21,8 16,6 0,8 8900 11000 0,261
80 16 1 6010-RS2 21,8 16,6 08 -- 5600 0,261
80 16 1 6010-2RS2 21,8 166 08 -- 5600 0,261
80 16 1 6010-Z 21,8 166 08 -- 8500 0,261
80 16 1 6010-2Z 21,8 16,6 08 -- 8500 0,261
90 20 1,1 6210 35,1 232 11 8200 10000 0,453
90 20 1,1 6210-RS2 35,1 232 11 -- 5000 0,453
90 20 1,1 6210-2RS2 35,1 232 11 - 5000 0,453
90 20 1,1 6210-Z 35,1 232 11 -- 7500 0,453
90 20 1,1 6210-2Z 35,1 232 11 - 7500 0,453

110 27 2 6310 62 38 17 7700 8500 1,1

110 27 2 6310-RS2 62 38 1,7 - 4000 1.1

110 27 2 6310-2RS2 62 38 1,7 - 4000 1.1

110 27 2 6310-Z 62 38 1,7 -- 6000 1.1
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Fa6apuTHbIe pa3mepsl O6o03Ha4yeHue HomuHanbHasn Tennosas MpenenbHas Bec
(Mm) nopLwMnHUKa Harpy3ka (kH) HOMMHanbHas HOMMHanbHas (kr)
YacToTa BpallEHNs 4acToTa BpalleHus
(06/muH) (06/mMuH)
d D B [ C, Cor C, Ng m
MVWH OVH.  cTaT.

50 110 27 2 6310-2Z 62 38 1,7 - 6000 1,1
130 31 2,1 6410 92 & 25 7100 7500 1,83
55 72 9 0,3 61811 9,04 88 0,38 6600 12000 0,083
80 13 1 61911 16 13,3 0,6 7500 11000 0,19

90 1 0,6 16011 19,5 16,3 0,7 6200 10000 0,26

90 18 1.1 6011 28,2 21,3 1 8300 10000 0,311

90 18 1,1 6011-RS2 28,2 21,3 1 -- 5000 0,311

90 18 1,1 6011-2RS2 28,2 21,3 1 -- 5000 0,311

90 18 1,1 6011-Z 28,2 21,3 1 - 7500 0,311

90 18 1,1 6011-2Z 28,2 21,3 1 - 7500 0,311
100 21 1,5 6211 43,4 292 13 7500 9000 0,607
100 21 1,5 6211-RS2 43,4 292 13 - 4400 0,607
100 21 1,5 6211-2RS2 43,4 29,2 1,3 - 4400 0,607
100 21 1,5 6211-Z 43,4 292 13 -- 6700 0,607
100 21 1,5 6211-2Z 43,4 29,2 1,3 -- 6700 0,607

120 29 2 6311 72 44,8 2 7200 8000 1,39

120 29 2 6311-RSR 72 44,8 2 -- 3500 1,39

120 29 2 6311-2RSR 72 44,8 2 - 3500 1,39

120 29 2 6311-Z 72 44,8 2 - 5300 1,39

120 29 2 6311-2Z 72 44,8 2 - 5300 1,39

140 33 21 6411 101 63 2,8 6700 7000 2,4

60 78 10 0,3 61812 11,5 106 05 6400 11000 0,11
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Fa6apuTHble pa3mepbl OGo3HauyeHue HomuHanbHas Tennosas MpepenbHas Bec

(Mm) noAwunH1Ka Harpy3ka (kH) HOMWHanbHas  HOMMWHanbHas YactoTa (kr)
yacToTa BpalleHus BpaLLeHus
(06/MuH) (06/MuH)
d D B ry, Iy C, Cy C, Ng, Ng m
MUWH OWH.  cTaT.

60 85 13 1 61912 19,5 16,3 0,7 6900 10000 0,2
95 1 0,6 16012 19,9 17,5 0,8 5700 9500 0,28

95 18 1,1 6012 29,4 23,2 1,1 7700 9500 0,41

95 18 1,1 6012-RS2 29,4 23,2 1,1 - 4500 0,41

95 18 1,1 6012-2RS2 29,4 23,2 1,1 - 4500 0,41

95 18 1,1 6012-Z 29,4 23,2 1,1 - 7000 0,41

95 18 1.1 6012-2Z 29,4 23,2 1.1 - 7000 0,41
110 22 1,5 6212 47,7 33 1,5 6900 8000 0,783
110 22 1,5 6212-RS2 47,7 33 1,5 -- 4000 0,783
110 22 1,5 6212-2RS2 47,7 33 1,5 - 4000 0,783
110 22 1,5 6212-Z 47,7 33 1,5 -- 6000 0,783
110 22 1,5 6212-2Z 47,7 33 1,5 - 6000 0,783

130 31 21 6312 82 51,9 2,4 6800 7000 1,72

130 31 21 6312-RSR 82 51,9 2,4 - 3300 1,72

130 31 21 6312-2RSR 82 52 2,4 -- 3300 1,72

130 31 21 6312-Z 82 52 24 - 5000 1,72

130 31 21 6312-2Z 82 52 2,4 - 5000 1,72

150 35 21 6412 109 70 3,1 6400 6300 2,8

65 85 10 0,6 61813 9,7 9,8 0,4 5800 10000 0,13
90 13 1 61913 19,9 17,5 0,8 6300 9500 0,22
100 1 0,6 16013 21,2 19,7 0,9 5300 9000 0,298
100 18 1,1 6013 30,5 25,2 1,1 7100 9000 0,436
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Fa6apuTHble pa3mepbl OGo3HaYeHue HomuHanbHas Tennosas MpepenbHas Bec
(MMm) noAwunH1Ka Harpy3ka (kH) HOMUHanbHas HOMMWHanbHas (kr)
yacToTa BpalleHUsi 4acToTa BpaLleHus
(06/munH) (06/MuH)
d D B ry, r, C, Cor C, Ng, Ng m
MUWH AWH.  cTaT.
65 100 18 1.1 6013-RSR 30,5 25,2 1.1 - 4100 0,436
100 18 1.1 6013-2RSR 30,5 25,2 1.1 -- 4100 0,436
100 18 1.1 6013-Z 30,5 25,2 1.1 - 6300 0,436
100 18 11 6013-2Z 30,5 25,2 1.1 - 6300 0,436
120 23 1,5 6213 57 40 1,8 6400 7500 0,982
120 23 1,5 6213-RSR 57 40 1,8 - 3500 0,982
120 23 1,5 6213-2RSR 57 40 1,8 -- 3500 0,982
120 23 1,5 6213-Z 57 40 1,8 -- 5300 0,982
120 23 1,5 6213-2Z 57 40 1,8 - 5300 0,982
140 33 21 6313 93 60 2,7 6400 6700 2,13
140 33 21 6313-RSR 93 60 2,7 - 3000 2,13
140 33 21 6313-2RSR 93 60 2,7 -- 3000 2,13
140 33 21 6313-Z 93 60 2,7 -- 4500 2,13
140 33 21 6313-2Z 93 60 2,7 -- 4500 2,13
160 37 21 6413 118 79 34 6100 6000 3,3
70 90 10 0,6 61814 9,8 10,1 0,5 5300 9000 0,14
100 16 1 61914 271 23,3 1.1 6400 8500 0,35
110 13 0,6 16014 27,9 251 1.1 5300 8000 0,43
110 20 1,1 6014 38 30,9 1,4 6800 8000 0,6
110 20 1.1 6014-RSR 38 30,9 1,4 -- 4000 0,604
110 20 1,1 6014-2RSR 38 30,9 1,4 -- 4000 0,604
110 20 1,1 6014-Z 38 30,9 1,4 -- 6000 0,604
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ra6apuTHbIe pa3mepsbl O6o03HavyeHue HomuHanbHasn Tennosas MpepenbHas Bec
(MMm) nopLunH1Ka Harpy3ka (kH) HOMMHanbHas  HOMMHanNbHas YacTota (kr)
YacToTa BpalleHNs BpaLleHns
(06/muH) (06/mMuH)
d D B r,r, C, C, C, Ng, Ng m
MWH OVH.  cTaT.

70 110 20 1,1 6014-2Z 38 309 14 -- 6000 0,604
125 24 1,5 6214 61 451 21 6100 7000 1,08

125 24 1,5 6214-RSR 61 451 21 - 3300 1,08

125 24 1,5 6214-2RSR 61 451 21 -- 3300 1,08

125 24 1,5 6214-Z 61 451 21 -- 5000 1,08

125 24 1,5 6214-2Z 61 451 21 - 5000 1,08

150 35 21 6314 104 68 3 6100 6300 2,63

150 35 21 6314-RSR 104 68 3 -- 2800 2,63

150 35 21 6314-2RSR 104 68 3 - 2800 2,63

150 35 21 6314-Z 104 68 3 - 4300 2,63

150 35 21 6314-2Z 104 68 3 - 4300 2,63

180 42 3 6414 140 100 4 5700 5300 4,8

75 95 10 0,6 61815 13,3 13,1 06 5000 8500 0,15
105 16 1 61915 27,9 251 1,1 6000 8000 0,37
115 13 0,6 16015 28,6 268 1.2 4900 7500 0,456
115 20 1,1 6015 39,5 335 15 6400 7500 0,643
115 20 1.1 6015-RSR 39,5 335 15 - 3700 0,643
115 20 1,1 6015-2RSR 39,5 335 15 -- 3700 0,643
115 20 1,1 6015-Z 39,5 335 15 - 5600 0,643
115 20 1,1 6015-2Z 39,5 335 15 - 5600 0,643

130 25 1,5 6215 66 495 22 5900 6700 1,21

130 25 1,5 6215-RSR 66 495 22 - 3200 1,21
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Fa6apuTHbIE pa3mepsbl O6o3Ha4eHue HomuHanbHasn Tennosas MpenenbHas Bec
(Mm) noALwunHuKa Harpy3ka (kH) HOMUHanbHas HOMMWHanbHas (kr)
YacToTa BpalleHNs YacToTa BpalleHns
(06/MuH) (06/MuH)
d D B ry, Iy C, Cor C, Ng, Ng m
MWH OVH.  cTaT.
75 130 25 1,5 6215-2RSR 66 49,5 2,2 - 3200 1,21
130 25 1,5 6215-Z 66 49,5 2,2 - 4800 1,21
130 25 1,5 6215-2Z 66 49,5 2,2 - 4800 1,21
160 37 21 6315 114 77 3,2 6300 5600 3,12
160 37 21 6315-RSR 114 77 3,2 -- 2700 3,12
160 37 21 6315-2RSR 114 7 3,2 - 2700 3,12
160 37 21 6315-Z 114 7 3.2 -- 4000 3,12
160 37 21 6315-2Z 114 77 3.2 -- 4000 3,12
190 45 3 6415 154 114 4,5 5600 5000 6,75
80 100 10 0,6 61816 15,9 16,8 08 4600 8000 0,15
110 16 1 61916 27,6 25,3 1,2 5600 7500 0,4
125 14 0,6 16016 33,1 31,4 1,4 4700 7000 0,615
1256 22 1.1 6016 51 42 1,9 6100 7000 0,85
125 22 11 6016-RSR 51 42 1,9 -- 3300 0,85
125 22 11 6016-2RSR 51 42 1,9 -- 3300 0,85
125 22 1.1 6016-Z 51 42 1,9 - 5000 0,85
125 22 1,1 6016-2Z 51 42 1,9 -- 5000 0,85
140 26 2 6216 72 54 23 5500 6000 1,42
140 26 2 6216-RSR 72 54 2,3 - 3000 1,42
140 26 2 6216-2RSR 72 54 23 - 3000 1,42
140 26 2 6216-Z 72 54 23 - 4500 1,42
140 26 2 6216-2Z 72 54 23 - 4500 1,42
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PasmMepbl CONpspKeHHbIX AeTarnen u
rantenen ykasaHbl Ha cTp. 236

Fa6apuTHbIe pa3mepsbl O603Ha4yeHMe HomwuHanbHas Tennosas MpepenbHas Bec
(Mm) noALwMnHUKa Harpy3ka (kH) HOMMHanbHa  HOMMWHaNbHas YacToTa (kr)
YacToTa BpalleHNs BpaLleHns
(06/MuH) (06/MuH)
d D B ry, Iy C, C, C, Ng, Ng m
MVH OVH.  cTaT.

80 170 39 21 6316 123 87 35 5500 5300 3,73
170 39 21 6316-RSR 123 87 3,5 - 2500 3,73
170 39 2,1 6316-2RSR 123 87 3,5 -- 2500 3,73
170 39 21 6316-Z 123 87 35 -- 3800 3,73
170 39 21 6316-2Z 123 87 3,5 - 3800 3,73

200 48 3 6416 163 125 48 5400 4800 8
85 110 13 1 61817 15,9 16,8 0,8 4900 7500 0,27
120 18 1.1 61917 34 299 13 5500 7000 0,55
130 14 0,6 16017 34 333 15 4400 6700 0,641
130 22 1,1 6017 53 45,6 2 5800 6700 0,895
130 22 1,1 6017-RSR 53 45,6 2 - 3200 0,895
130 22 1,1 6017-2RSR 53 45,6 2 - 3200 0,895
130 22 1,1 6017-Z 53 45,6 2 -- 4800 0,895
130 22 1,1 6017-2Z 53 45,6 2 - 4800 0,895
150 28 2 6217 84 62 2,6 5300 5600 1,82
150 28 2 6217-RSR 84 62 2,6 - 2800 1,82
150 28 2 6217-2RSR 84 62 2,6 - 2800 1,82
150 28 2 6217-Z 84 62 2,6 -- 4300 1,82
150 28 2 6217-2Z 84 62 2,6 - 4300 1,82
180 41 3 6317 133 97 38 5300 5000 4,24
180 41 3 6317-RSR 133 97 3,8 -- 2300 4,24
180 41 3 6317-2RSR 133 97 3,8 -- 2300 4,24
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Fa6apuTHbIe pa3mepsbl O6o3HavyeHue HomuHanbHasn Tennosas MpepenbHas Bec
(Mm) nopLmnnH1Ka Harpy3ka (kH) HOMMHanbHas HOMMHanbHas (kr)

YacToTa BpalUeHWs 4acToTa BpalyeHus
(06/muH) (06/mMuH)
d D B r,r, C, Cor C, Ng, ng m
MWH OVH.  cTaT

85 180 41 3 6317-Z 133 97 3,8 - 3400 4,24
180 41 3 6317-2Z 133 97 3,8 - 3400 4,24

210 52 4 6417 175 138 5,1 5300 4500 9,52

90 115 13 1 61818 19,6 20,5 0,9 4600 7000 0,28
125 18 11 61918 36,5 34,2 1,5 5200 6700 0,59
140 16 1 16018 33,6 33,3 1,4 4500 6300 0,859

140 24 1,5 6018 58 50 21 5600 6300 1,18

140 24 1,5 6018-RSR 58 50 21 - 3000 1,18

140 24 1,5 6018-2RSR 58 50 21 - 3000 1,18

140 24 1,5 6018-Z 58 50 21 -- 4500 1,18

140 24 1,5 6018-2Z 58 50 21 - 4500 1,18

160 30 2 6218 96 72 29 5100 5300 2,2

160 30 2 6218-RSR 96 72 2,9 - 2500 2,2

160 30 2 6218-2RSR 96 72 29 -- 2500 2,2

160 30 2 6218-Z 96 72 29 - 3800 2,2

160 30 2 6218-2Z 96 72 2,9 -- 3800 2,2

190 43 3 6318 143 107 4.1 5100 4800 4,9

190 43 3 6318-RSR 143 107 4.1 -- 2200 4,9

190 43 3 6318-2RSR 143 107 4.1 -- 2200 4,9

190 43 3 6318-Z 143 107 4.1 -- 3400 4,9

190 43 3 6318-2Z 143 107 4.1 -- 3400 4,9

225 54 4 6418 193 158 57 4900 4300 11,6
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PasmMepbl CONpspKeHHbIX AeTarnen u
rantenen ykasaHbl Ha cTp. 236

ra6apuTHbIe pa3mepsbl O6o03HavyeHue HomuHanbHasn Tennosas MpepenbHas Bec
(MMm) nopLmunH1Ka Harpy3ka (kH) HOMMHanbHas HOMMHanbHas (kr)
YacToTa BpaLUEHNs YacToTa BpalLeHus
(06/muH) (06/mMuH)
d D B r,r C, Cor C, Ng, ng m
MWH OVH.  cTaT.

95 120 13 1 61819 19,8 21,3 0,9 4400 6700 0,3
130 18 1,1 61919 36,3 34,5 1,5 4900 6300 0,61
145 16 1 16019 42,7 41,9 1,7 4200 6000 0,905

145 24 1,5 6019 60 54 2,2 5300 6000 1,21

145 24 1,5 6019-RSR 60 54 2,2 - 2900 1,21

145 24 1,5 6019-2RSR 60 54 2,2 - 2900 1,21

145 24 1,5 6019-Z 60 54 2,2 -- 4300 1,21

145 24 1,5 6019-2Z 60 54 2,2 - 4300 1,21

170 32 21 6219 109 82 3,2 5000 5000 2,67

170 32 21 6219-RSR 109 82 3,2 -- 2400 2,67

170 32 21 6219-2RSR 109 82 3,2 - 2400 2,67

170 32 21 6219-Z 109 82 3,2 - 3600 2,67

170 32 2,1 6219-2Z 109 82 3,2 - 3600 2,67

200 45 3 6319 153 119 4,4 4900 4500 5,65

200 45 3 6319-RSR 153 119 4,4 - 2200 5,65

200 45 3 6319-2RSR 153 119 4,4 - 2200 5,65

200 45 3 6319-Z 153 119 4,4 - 3200 5,65

200 45 3 6319-2Z 153 119 4,4 - 3200 5,65

100 125 13 1 61820 20,1 22 0,9 4100 6300 0,31
140 20 1,1 61920 37,2 36,6 1,5 4900 6000 0,83
150 16 1 16020 43,9 44,3 1,8 4000 5600 0,929

150 24 1,5 6020 60 54 2,2 5100 5600 1,26
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Fa6apuTHbIe pa3mepsbl O6o3HavyeHue HomuHanbHasn Tennosas MpenenbHas Bec
(Mm) nopaLmMnHUKa Harpy3ka (kH) HOMMHanbHas HOMMHanbHas (kr)
YacToTa BpalleHNs 4acToTa BpalleHus
(06/muH) (06/mMuH)
d D B r,r C, Cor C, Ng, ng m
MVH OVH.  cTaT.

100 150 24 1,5 6020-RSR 60 54 2,2 - 2700 1,26
150 24 1,5 6020-2RSR 60 54 2,2 - 2700 1,26

150 24 1,5 6020-Z 60 54 2,2 - 4000 1,26

150 24 1,5 6020-2Z 60 54 2,2 - 4000 1,26

180 34 21 6220 122 93 3,6 4800 4800 3,22

180 34 21 6220-RSR 122 93 3,6 - 2200 3,22

180 34 21 6220-2RSR 122 93 3,6 -- 2200 3,22

180 34 21 6220-Z 122 93 3,6 - 3400 3,22

180 34 21 6220-2Z 122 93 3,6 - 3400 3,22

215 47 3 6320 173 140 51 4600 4300 7,56

105 130 13 1 61821 17 19,7 0,8 3900 6300 0,32
145 20 1.1 61921 43,5 42,3 1,7 4600 5600 0,87

160 18 1 16021 52 51 2 4000 5300 1,22

160 26 2 6021 72 66 2,6 5000 5300 1,58

160 26 2 6021-RSR 72 66 2,6 - 2500 1,58

160 26 2 6021-2RSR 72 66 2,6 - 2500 1,58

160 26 2 6021-Z 72 66 2,6 - 3800 1,58

160 26 2 6021-2Z 72 66 2,6 - 3800 1,58

190 36 21 6221 133 105 3,9 4700 4500 3,86

190 36 21 6221-RSR 133 105 3,9 - 2100 3,86

190 36 21 6221-2RSR 133 105 3,9 - 2100 3,86

190 36 21 6221-Z 133 105 3,9 - 3200 3,86
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ra6apuTHbIe pa3mepsbl O603HavyeHue HomuHanbHasn Tennosas MpenenbHas Bec
(MMm) nopLnnH1Ka Harpy3ka (kH) HOMMHanbHas HOMMHanbHas (kr)
4acToTa BpaLUEHN YacToTa BpaLyeHns
(06/muH) (06/muH)
d D B r,r, C, Cor C, Ng, Ng m
MWH OVH.  cTaT.

105 190 36 21 6221-2Z 133 105 3,9 - 3200 3,86
225 49 3 6321 184 153 54 4500 4000 8,63

110 140 16 1 61822 28,1 30,7 1,2 4100 5600 0,6
150 20 1,1 61922 39,2 40,5 1,6 4400 5600 0,9

170 19 1 16022 57 57 2,2 3900 5000 1,49

170 28 2 6022 82 73 2,8 4800 5000 1,97

170 28 2 6022-RSR 82 73 2,8 -- 2400 1,97

170 28 2 6022-2RSR 82 73 2,8 -- 2400 1,97

170 28 2 6022-Z 82 73 2,8 - 3600 1,97

170 28 2 6022-2Z 82 73 2,8 - 3600 1,97

200 38 21 6222 144 117 43 4500 4300 4,57

200 38 2,1 6222-2RSR 144 117 4,3 - 2000 4,57

200 38 21 6222-2Z 144 17 4,3 - 3000 4,57

240 50 3 6322 195 168 5,8 4100 3800 10,3

120 150 16 1 61824 29 32,9 1,3 3800 5300 0,65
165 22 1,1 61924 48,6 50,5 1,9 4200 5000 1,2

180 19 1 16024 59 60 2,2 3600 4800 1,6

180 28 2 6024 88 80 3 4500 4800 21

180 28 2 6024-2RSR 88 80 3 - 2300 2,11

180 28 2 6024-2Z 88 80 3 - 3400 2,1

215 40 21 6224 155 131 4,6 4300 4000 5,6

215 40 21 6224-2RSR 155 131 4,6 - 1900 5,6
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Fa6apuTHbIe pa3mepsbl O6o3HavyeHue HomuHanbHasn Tennosas MpenenbHas Bec
(Mm) nopaLmMnHUKa Harpy3ka (kH) HOMMHanbHas HOMMHanbHas (kr)
YacToTa BpallEHNs YacToTa BpalleHus
(06/muH) (06/mMuH)
d D B ry, r, C, Cor C, Ng, Ng m
MVH OVH.  cTaT.

120 215 40 21 6224-2Z 155 131 4,6 - 3400 5,6

260 55 3 6324 217 196 6,5 3800 3400 12,8
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OgHopsaaHblie pagnanbHble N K E N K E OpgHopsaaHbie paguanbHblie

wiapukoBbie NOALUUMHUKA LwapukoBblie NOALUMMHUKA

B EARINGS BEARINGS
- B—m
2
f
g Pa3smepbl conpsiXeHHbIX geTanem u
2 rantenen ykasaHbl Ha cTp. 236
D t+—— d
Fa6apuTHbie pa3mepbl (MmM) O6o3HayeHne HomuHanbHas TennoBas MNpepensHas Bec Fa6apuTHble pa3mepbl (MM) O603HavyeHMe HomuHanbHas TennoBas MpepenbHas Bec
noALwunHuKa Harpy3ka (kH) HOMWHanbHas HOMWHanbHas (kr) noAwunHUKa  Harpyska (kH) HOMMWHanbHas HOMMWHanbHas (kr)
yacToTa BpallleHUsi  4acToTa BpalueHus YacToTa BpalleHUsi  YacToTa BpalleHus
(06/mMuH) (06/MuH) (06/MuH) (06/mMuH)
d D B ry, Iy C, Co C, Ng, Ng m d D B ry, Iy C, Cor C, Ng, Ng m
MVH AWH.  cTat. MVH AWH. CTaT.

130 165 18 1,1 61826 37,9 429 1,6 3600 4800 0,93 160 290 48 3 6232-M 199 203 6,2 3100 3000 14,3
180 24 1,5 61926 65 67 2,5 4000 4500 1,6 340 68 4 6332-M 300 323 9,3 2800 3800 29,3

200 22 1,1 16026 79 81,9 2,9 3400 4300 2,42 170 215 22 1.1 61834 62 73 2,4 3000 3600 1,9

200 33 2 6026 106 101 3,6 4400 4300 3,27 230 28 2 61934-MA 94 104 3,4 3200 4800 3,4
230 40 3 6226 167 146 5,0 3900 3600 6,22 260 28 1,5 16034 109 123 3,8 2900 3200 5,13

280 58 4 6326-M 230 215 6,8 3500 4500 18,2 260 42 21 6034-M 168 172 53 3600 4300 71
140 175 18 1,1 61828 39,3 46 1,7 3300 4500 0,99 310 52 4 6234-M 21 188 7,2 3000 3800 17,5
190 24 1,5 61928 67 7 2,5 3700 5600 1,7 360 72 4 6334-M 327 365 10,2 2600 3400 35,1

210 22 1,1 16028 80 87 3,0 3200 4000 2,53 180 225 22 1,1 61836 62 76 2,4 2800 3400 2
210 33 2 6028 110 109 3,7 4100 4000 3,53 250 33 2 61936-MA 119 128 4 3200 4300 5,05
250 42 3 6228 177 165 54 3600 3400 8,04 280 31 2 16036 131 146 4.4 2800 4000 6,66

300 62 4 6328-M 253 246 7,6 3200 4300 22 280 46 21 6036-M 189 198 5,9 3300 4000 1
150 190 20 1.1 61830 49,1 57 2 3200 4300 1,4 320 52 4 6236-M 226 244 7,0 2800 3600 18,2
210 28 2 61930-MA 89 93 3,1 3600 5300 3,05 380 75 4 6336-M 347 399 10,8 2400 3200 43,3

225 24 1,1 16030 92 99 3,3 3100 3800 3,12 190 240 24 1,5 61838-MA 75 92 2,8 2700 3200 2,6
225 35 21 6030 121 118 3,9 3900 3800 4,32 260 33 2 61938-MA 113 126 3,8 3000 4300 5,25

270 45 3 6230-M 189 183 57 3300 3200 10,3 290 31 2 16038-M 149 168 49 2700 3000 8
320 65 4 6330-M 274 285 8,4 3000 4000 26,6 290 46 21 6038-M 197 215 6,3 3100 3800 10,6
160 200 20 1,1 61832 49,6 59 2 3000 4000 1,45 340 55 4 6238-M 255 282 7,9 2600 3400 21,8
220 28 2 61932-MA 92 99 3,3 3400 5000 3,25 400 78 5 6338-M 355 416 11,0 2300 3000 50

240 25 1,5 16032 94 104 3,4 3000 3600 3,77 200 250 24 1,5 61840-MA 82 101 3,1 2600 3200 2,7

240 38 21 6032-M 133 136 4,4 3800 3600 6,26 280 38 21 61940-MA 149 168 4,9 2900 3800 74
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Fa6apuTHble pa3mepbl (MM) O6o3HayeHune HomuHanbHas Tennosas MpepentHas Bec
nogwunHuka  Harpyska (kH) HOMWHanbHas HOMWHanbHas (kr)
yacToTa BpalleHns 4acToTa BpalieHus
(06/MuH) (06/mMuH)
d D B ry, Iy C, C» C, Ng, Ng m
MWH OVH. cTaT.
200 310 34 2 16040-M 161 180 5,1 2600 2800 9,1
310 51 21 6040-M 218 243 6,9 3000 3600 13,7
360 58 4 6240-M 269 312 85 2400 3200 26,2
420 80 5 6340-M 383 463 11,9 2200 3100 56,6
220 270 24 1,5 61844 85 109 3,2 2300 2800 3
300 38 21 61944-MA 152 178 5 2600 3600 8
340 37 21 16044-M 174 204 55 2300 2400 12
340 56 8 6044-M 247 291 7.9 2700 3200 18
400 65 4 6244-M 296 355 9,2 2200 3000 36,9
460 88 5 6344-M 411 518 12,8 2000 2600 74,5
240 300 28 2 61848-MA 108 139 3,8 2300 2600 4,5
320 38 21 61948-MA 159 195 53 2400 3200 8,6
360 37 21 16048-M 202 255 6,7 2100 3000 14,3
360 56 3 6048-M 256 317 8,3 2500 3000 19,9
440 72 4 6248-M 360 471 11,6 2000 2600 50,2
500 95 5 6348-M 440 592 14,0 1800 2400 96
260 320 28 2 61852-MA 102 146 3,4 2100 2400 4.8
360 46 21 61952-MA 197 264 59 2200 3000 14,5
400 44 3 16052-MA 236 309 7,7 2000 2800 21,2
400 65 4 6052-M 291 376 94 2300 2800 31,1
480 80 5 6252-M 408 563 13,3 1800 2400 66,6
540 102 6 6352-M 503 all 16,2 1600 2100 119
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Fa6apuTHble pa3mepbl (MM) O6o3HavyeHMe HomuHanbHas Tennosas MpepentHas Bec
noAwWwunH1Ka Harpy3ka (kH) HOMWHanbHas HOMWHanbHas (kr)
yacToTa BpallieHUsi  YacToTa BpalueHus
(06/MmH) (06/MuH)
d D B ry, Iy C, Co C, Ng, Ng m
MVH AWH.  cTat.

280 350 33 2 61856-MA 147 191 49 2000 2200 7.4
380 46 21 61956-MA 217 285 71 2000 2800 15,5

420 44 3 16056-MA 242 329 8,0 1800 2600 231

420 65 4 6056-M 302 408 9,9 2100 2600 33
500 80 5 6256-M 424 599 13,8 1700 2200 70,5

580 108 6 6356-M 568 841 18,4 1500 1900 146
300 380 38 21 61860-MA 147 191 49 1900 2600 10,5
420 56 & 61960-MA 268 371 8,9 1900 2400 24,5
460 50 4 16060-MA 284 405 9,4 1700 2400 32,7
460 74 4 6060-M 375 521 12,2 1900 2400 43,2
320 400 38 21 61864-MA 180 243 58 1700 2400 1
440 56 3 61964-MA 276 395 9,2 1800 2400 25,5
480 50 4 16064-MA 281 406 9,2 1600 2200 34,4
480 74 4 6064-M 370 542 12,3 1800 2200 49,4
340 420 38 21 61868-MA 179 253 5,9 1600 2400 11,5
460 56 61968-MA 283 418 9,5 1600 2200 26,5
520 57 4 16068-MA 340 516 11,3 1500 2000 47,3
520 82 5 6068-M 425 642 141 1700 2000 61,4
360 440 38 21 61872-MA 161 234 53 1500 2200 12
480 56 3 61972-MA 300 455 10,1 1500 2000 28
540 57 4 16072-MA 352 552 1,8 1400 1900 49,5
540 82 5 6072-M 460 77 15,4 1600 1900 64,4
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wiapukoBbie NOALUUMHUKA LwapukoBblie NOALUMMHUKA

B EARINGS BEARINGS
- B—m
2
f
g Pa3smepbl conpsiXeHHbIX geTanem u
2 rantenen ykasaHbl Ha cTp. 236
D t+—— d
Fa6apuTHble pa3mepbl (MM) O6o3HavyeHMe HomuHanbHas Tennosas MpepenbHas Bec Fa6apuTHble pa3mepbl (MM) O6o3HayeHne HomuHanbHas TennoBas MNpepensHas Bec
nopLwMnHUKa Harpy3ka (kH) HOMMHanbHas HOMMHanbHas (kr) noawunHuka  Harpyska (kH) HOMMHanbHas HOMMHanbHas (kr)
yacToTa BpallieHUsi 4acToTa BpalleHus YacToTa BpallieHUsi 4acToTa BpalleHus
(06/MuH) (06/mMuH) (06/MuH) (06/MUH)
d D B Iy, Iy C, Cor C, Ng, Ng m d D B ry, Iy C, C, C, Ng, Ng m
MVH OWH.  cTaT. MUWH AWH. CTaT.
380 480 46 21 61876-MA 244 366 8 1400 2000 20 530 650 56 3 618/530-MA 312 566 10,3 990 1400 39,5
520 65 4 61976-MA 352 552 11,8 1500 1900 40 710 82 5 619/530-MA 484 910 16,6 1010 1300 90,5
560 57 4 16076-MA 376 618 13,0 1300 1800 50,5 780 112 6 60/530-M 647 1266 22,5 1040 1200 186
560 82 5 6076-M 458 726 15,2 1500 1800 67,6 560 680 56 8 618/560-MA 337 613 11,2 920 1300 42
400 500 46 21 61880-M 248 380 8,1 1300 1900 20,5 750 85 5 619/560-MA 490 942 16,7 950 1200 105
540 65 4 61980-MA 345 560 11,7 1400 1800 41,5 820 115 6 60/560-M 615 1263 21,8 980 1200 208
600 90 5 6080-M 493 810 16,5 1400 1700 87,2 600 730 60 3 618/600-MA 352 673 11,9 860 1200 52
420 520 46 21 61884-MA 251 393 8,2 1300 1800 21,5 800 90 5 619/600-MA 583 1195 20,5 870 1100 125
560 65 4 61984-MA 352 586 12 1300 1800 43 870 118 6 60/600-M 725 1515 254 900 1100 236
620 90 5 6084-M 535 930 18,5 1300 1600 93 630 920 128 7,5 60/630-M 817 1769 289 850 1000 285
440 540 46 21 61888-MA 255 406 8,3 1200 1800 22,5 670 820 69 4 618/670-MA 446 910 15,2 770 1100 77,5
600 74 4 61988-MA 411 71 14,2 1200 1600 60,5 900 103 6 619/670-MA 669 1456 23,6 780 1000 185
650 94 6 6088-M 551 967 18,8 1300 1500 105 980 136 7,5 60/670-M 908 2047 324 790 900 345
460 580 56 3 61892-MA 319 537 10,7 1200 1600 35 710 1030 140 7,5 60/710-M 962 2195 33,8 780 850 370
620 74 4 61992-MA 407 709 13,9 1200 1600 62,5 750 920 78 5 618/750-MA 525 1151 181 680 900 110
680 100 6 6092-M 528 946 18 1200 1500 121 1000 112 6 619/750-MA 758 1745 26,8 690 850 255
480 600 56 3 61896-M 329 561 1 1100 1600 36,5
650 78 5 61996-MA 448 808 15,5 1100 1500 74
700 100 6 6096-M 521 951 17,8 1200 1400 126
500 620 56 3 618/500-MA 313 544 10,5 1100 1500 37,5
670 78 5 619/500-MA 460 848 15,9 1100 1400 77
720 100 6 60/500-M 585 1116 20,5 1100 1300 135
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OpHopsaHble paauanbHble WapUKOBble NOALWMUMNHUKK C KaHaBKoOW

noa CTonopHoe KonbLuo U CTONOPHbLIM KOJTIbLIOM

OpHopsiAHble paauanbHble WapUKoBble
NOAWMNHUKM C KaHaAaBKOW nop
CTOMOPHOE KONIbLUO M CTOMOPHLIM
KOMbLIOM

CTtaHaapThbl, raGapuTHble pasMepbl

OpHopsigHble pagvanbHble LapyUKoBble MOALLUMMHU
Kn DIN 625
KaHaBku nog cTonopHoe KorbLo DIN 616
CTtonopHble konbLa DIN 5417

O6Lwwan yactb

PagmanbHble WAapUKOBble NOAWUMNHUKN C
KaHaBKaMu nofj CTOMOPHOE KOMbLO MO3BOMSIOT
OCYLLECTBUTL UX BbICTPYHO Y SKOHOMUYHYIO OCEBYHO
domkcaumio B NoCafodHbIX MecTax B Koprnyce y3roB.

NKE BbinyckaeT HECKONbKO BapMaHTOB
Takux NOALWWUNHUKOB, Kak YacTb CTaHOapTHOM
HOMEHKNaTypbl U3genun (CM. NpUMepbl HUXe).
MogWWNHNUKM C NPOTOYEHHOW KaHaBKOW Ha
BHELHEN NOBEPXHOCTU HAPYXHOro Konbua
(cydpdbukc N B 0603HayeHUn nogLwNNHNKOB)
npeanctaBnsaT 6a30BY0 KOHCTPYKUUIO.
MoawmnHMKN MOryT NOCTaBASTLCS B KOMMIEKTE C
nogo6paHHbIM Anst KAaHABKU CTOMOPHBIM KOMbLIOM
(cydduke NR).

NKE

BEARINGS

Takxe BbINycKalTCA paguarnbHble WapuKoBble
NOALUMMHMKMA C KAHABKOW MoA CTOMOPHOE KOMbLO
M C 3alMTHbIMK Wanbamm ¢ OOHON CTOPOHbI
(cydbdpukebl -Z-N unn -Z-NR) unu c obeunx
cTopoH (cydpcbukebl -2Z-N unu -2Z-NR).

Takke OOCTYMNHbI AN NOCTAaBKU Apyrve BapuaHTbl
3TUX MOALWMNHUKOB B Npeaenax HOMeHKNnaTypbl
cneuunanbHbix nsgenun NKE. [JononHutensHyto
MH(OPMAaLIMIO MOXHO MOMYYUTb B TEXHWUYECKOM
mnu kommepyeckom otaene NKE.

-2Z-N

-2Z-NR
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CTOﬂOpH bleé KonbLla

O6bI4HO CTOMOpPHbIE KOoNbLa M3roTaBnMBaloTCs
U3 NPY>XWHHOW cTanu ¢ TBepaocTbio oT 450 Ao
520 HV.

CTonopHble KoONbLa B HOMEHKNaType
Bbinyckaemblx unsgennn NKE oTHocaTca K
NPUHAAMNEXHOCTAM U MOTyT ObiTb 3aKa3saHbl
oTAensHo.

Pa3mepbl conpsaXeHHbIX aeTanen u
rantenen

[JononHUTENbLHO K BENMWYUHAM, yKa3aHHbIM B
Tabnuuax msgenun Ha ctpaHnuax 420 n 421,
Ha CcTaguu NPOEKTUPOBAHUS MOALLUUMHUKOBOIO
y3na, Heobxo4MMo paccMOTPETb pekoMeHaaunn
ONSA KOHCTPYKUMIN CMEXHbIX YacTen, Kak aTo
onpegeneHo ctaHgaptom DIN 5418 (cm. Tabnvuy
Ha cTp. 383).

Bonee Toro, ctaHgapTamu onpegeneHo, 4YTo
pagunyc dacky Ha BHELUHEN CTOPOHE Hapy»XHOro
KomnbLa noAdLunHuKa, rae pacronoXeHa kaHaBka
AN CTOMOPHOrO KombLa, A0MmKeH OblTb MeHblle
(rmin = 0,5 AnA Bcex pa3mMepoB), YeM Yy
HOpPMarbHbIX NOALMUMHUKOB.

OpHopsigHble paananbHble WapUKOBble NOALWMNMNHUKA C KaHaBKoOW

noa CTonopHoe Konbuo U CTONOPHbLIM KONbLIOM

Ona npepoTBpawWeHns KoOHTakTa dacku
NOALUMMHUKA CO CMEXHOWN NOBEPXHOCTBIO rantenmu
Kopnyca, a Takxke obpasoBaHusa 3a3opa Mexay
OMOPHOW NOBEPXHOCTbLID KOPNyca M KOMNbLOM
noglWunHUKa, paguyc rantenu sanne4vyumka
Kopnyca (rg) He 4OMmKeH NpeBbilaTh CreayrLmnx
pasMepoB:

Ans nogwmnHukos cepumn 60:

go tTuna 6007-N BkntountenbHo: 6007-N:
r,<0,3mm

ansa nogwwmnHukos cepuin 6008-N:
ry<0,5mm

ans nogwmnHukos cepumn 62, 63 and 64
ONsi BCeX NOALLNMHUKOB:
r,<0,5mm
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OpHopsaHble paauanbHble WapUKOBble NOALWMUMNHUKK C KaHaBKoOW

NK

nop CTONOpHoOe KOSbLIO U CTONOPHbLIM KOSbLIOM BEARINGS
Bce pa3mepbl yka3aHbl B MM
%
Fmin=0,5 ——a-4b \\\
N
O
D, L_ d ro Dy Dg
BasoBbi TUN
D,
Cepun noaLNNHUKOB D Cepun NogWUNHUKOB
60 62, 63, 64 b r,
60 62 63 64 MUH. MaKkC. MMH. MaKC. MakC. MWH. MWH. MaKC. MakKc.
- 6200-N - - 30 27,92 28,17 - - 191 206 135 165 0,4
6002-N  6201-N - - 32 29,90 30,15 1,91 2,06 1,91 206 1,35 165 0,4
6003-N  6202-N  6300-N - 35 32,92 33,177 1,91 2,06 191 206 1,35 165 0,4
- - 6301-N - 37 34,52 34,77 — - 191 206 1,35 165 0,4
- 6203-N - - 40 37,85 38,10 - - 191 206 135 165 0,4
6004-N - 6302-N - 42 39,50 39,75 19 206 191 206 135 1,65 0,4
60/22-N - - - 44 41,50 41,75 19 2,06 - - 135 1,65 0,4
6005-N 6204-N 6303-N - a7 44,35 44,60 1,9 2,06 2,31 246 1,35 1,65 0,4
- 62/22-N - - 50 47,35 47,60 - - 231 246 135 165 0,4
60/28-N 6205-N 6304-N  6402-N 52 49,48 49,73 1,91 2,06 2,31 2,46 1,35 1,65 0,4
6006-N -- - - 55 52,35 52,60 1,91 2,06 - - 135 1,65 0,4
- - 63/22-N - 56 53,35 53,60 -- - 231 2,46 1,35 1,65 0,4
60/32-N  62/28-N - - 58 55,35 55,60 1,88 2,06 2,31 2,46 1,35 1,65 0,4
6007-N 6206-N 6305-N  6403-N 62 59,11 59,61 1,86 2,06 3,08 3,28 1,9 2,2 0,6
-- 62/32-N - - 65 62,10 62,60 -- - 3,07 3,28 1,9 2,2 0,6
6008-N - 63/28-N - 68 64,32 64,82 229 249 3,08 3,28 1,9 2,2 0,6
- 6207-N  6306-N  6404-N 72 68,31 68,81 - - 308 328 19 22 0,6
6009-N -- 63/32-N - 75 71,33 7183 229 249 3,08 3,28 1,9 2,2 0,6
6010-N  6208-N  6307-N  6405-N 80 76,31 76,81 229 249 308 328 19 22 0,6
- 6209-N - - 85 81,31 81,81 = - 308 328 19 22 0,6
6011-N  6210-N  6308-N  6406-N 90 86,29 86,79 2,67 2,87 3,08 328 27 3 0,6
6012-N - - - 95 91,32 91,82 2,67 2,87 = N § 3 0,6
6013-N  6211-N  6309-N  6407-N 100 96,30 96,80 2,67 2,87 3,08 328 27 3 0,6
6014-N 6212-N  6310-N  6408-N 110 106,31 106,81 2,67 2,87 3,08 328 27 3 0,6
6015-N - - - 115 1M1,31 111,81 2,67 2,87 - - 27 3 0,6
- 6213-N  6311-N  6409-N 120 114,71 115,21 = - 38 406 31 34 0,6
6016-N  6214-N - - 125 119,72 120,22 2,67 2,87 3,86 4,06 3,1 34 0,6
6017-N  6215-N  6312-N  6410-N 130 124,72 12522 2,67 2,87 3,86 406 3,1 34 0,6
6018-N  6216-N  6313-N  6411-N 140 134,73 13523 346 3,71 4,65 49 31 34 0,6
6019-N - - - 145 139,73 140,23 3,44 3,71 = — 31 34 0,6
6020-N 6217-N  6314-N  6413-N 150 144,74 14524 346 3,71 4,65 49 31 34 0,6
6021-N  6218-N  6315-N  6413-N 160 154,72 15522 3,46 3,71 4,65 49 31 34 0,6
6022-N  6219-N  6316-N - 170 163,15 16365 346 3,71 544 569 35 38 0,6
6024-N 6220-N 6317-N  6414-N 180 173,16 17366 345 3,71 544 569 35 38 0,6
- 6221-N  6318-N  6415-N 190 183,13 183,64 - - 544 569 35 38 0,6
6026-N  6222-N  6319-N  6416-N 200 193,15 19365 544 569 544 569 35 38 0,6
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OpHopsigHble paananbHble WapUKOBble NOALWMNMNHUKA C KaHaBKoOW
noa CTonopHoe Konbuo U CTONOPHbLIM KONbLIOM

.l:
e
CTonopHoe KonbLo

D

OGo3HauyeHue e Dx D¢

noawunnHuKa MWH. MakcC. MWH. MakcC. = MakKcC. MWH.
30 SP 30 1,02 1,12 3,1 3,25 3 34,7 35,5
32 SP 32 1,02 1,12 3,1 3,25 3 36,7 37,5
35 SP 35 1,02 1,12 3,1 3,25 3 39,7 40,5
37 SP 37 1,02 1,12 3,1 3,25 3 41,3 42
40 SP 40 1,02 1,12 3,1 3,25 3 44,6 45,5
42 SP 42 1,02 1,12 3,1 3,25 3 46,3 47
44 SP 44 1,02 1,12 3,1 4,04 3 48,3 49
47 SP 47 1,02 1,12 3,89 4,04 4 52,7 53,5
50 SP 50 1,02 1,12 3,89 4,04 4 55,7 56,5
52 SP 52 1,02 1,12 3,89 4,04 4 57,9 58,5
55 SP 55 1,02 1,12 3,89 4,04 4 60,7 61,5
56 SP 56 1,02 1,12 3,89 4,04 4 61,7 62,5
58 SP 58 1,02 1,12 3,89 4,04 4 63,7 64,5
62 SP 62 1,60 1,70 3,89 4,04 4 67,7 68,5
65 SP 65 1,60 1,70 3,89 4,04 4 70,7 71,5
68 SP 68 1,60 1,70 4,7 4,85 5 74,6 76
72 SP 72 1,60 1,70 4,7 4,85 5 78,6 80
75 SP 75 1,60 1,70 4,7 4,85 5 81,6 83
80 SP 80 1,60 1,70 4,7 4,85 5 86,6 88
85 SP 85 1,60 1,70 4,7 4,85 5 91,6 93
90 SP 90 2,36 2,46 4,7 4,85 5 96,6 98
95 SP 95 2,36 2,46 4.7 4,85 5 101,6 103
100 SP 100 2,36 2,46 4,7 4,85 5 106,5 108
110 SP 110 2,36 2,46 4.7 4,85 5 116,6 118
115 SP 115 2,36 2,46 4.7 4,85 5 121,6 123
120 SP 120 2,72 2,82 7,06 7,21 7 129,7 131,5
125 SP 125 2,72 2,82 7,06 7,21 7 134,7 126,5
130 SP 130 2,72 2,82 7,06 7,21 7 139,7 141,5
140 SP 140 2,72 2,82 7,06 7,21 7 154,7 157
145 SP 145 2,72 2,82 7,06 7,21 7 154,7 157
150 SP 150 2,72 2,82 7,06 7,21 7 159,7 162
160 SP 160 2,72 2,82 7,06 7,21 7 169,7 172
170 SP 170 3 31 9,45 9,6 10 182,9 185
180 SP 180 &) 3,1 9,45 9,6 10 192,9 195
190 SP 190 3 31 9,45 9,6 10 202,9 205
200 SP 200 &) 3,1 9,45 9,6 10 212,9 215
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OpHopsaHble pagvanbHble WapuKoBble NOALMUMHUKA C N K E N K E OpHopsigHble paguanbHble LWapUKOBble NOALWMMHUKA C

KaHaBKOU noA CTONOpPHOe KOoJibLO U CTONOPHbLIM KOJIbLLOM BEARINGS BEARINGS KaHaBKOU noA CTONopHoe KonbLlo U CTONOPHbLIM KOJIbLLOM

a-sb

rmin=0.5 -
F\o

%f D

(9

"

2|

Sprengrin \\\\\\\\\g .,J EM g\\\\\\\\\\
dhap ring _NR —7—NR _27-NR
Fa6apuTHble pasmepbl OGo3Ha4YeHWe NOALMUMHMUKA HomuHanbHas Tennosas MpepenbHas CTonopHoe Bec
(Mm) Harpy3ka (kH) HOMMHanbHas HOMWHanbHas KONnbLIO (kr)
YacToTa BpalleHMs 4acToTa BpalleHus
(06/muH) (06/mMuH)
d D B r,n N NR C. Cor C. Ng, Ng d D, D, b f a Iy m
MUH. OWH.  cTaT. Make, MaKe,

10 30 9 0,6 6200-N 6200-NR 5,1 2,4 0,1 23500 40000 10 SP30 28,17 347 135 112 2,06 0,4 0,03
30 9 0,6 6200-Z-N 6200-Z-NR 51 24 0,1 - 26000 SP30 28,17 347 135 112 2,06 0,4 0,03

3 9 06 6200-2Z-N  6200-2Z-NR 5,1 24 01 - 26000 SP30 28,17 347 135 112 206 0.4 0,03

12 32 10 06 6201-N 6201-NR 68 3,1 0,1 22200 32000 12 SP32 3015 36.7 135 112 2,06 0.4 0.04
32 10 06 6201-Z-N 6201-ZNR 68 3.1 0,1 - 24000 SP32 30,15 36.7 135 112 2,06 0.4 0,04

32 10 06 6201-2Z-N  6201-2Z-NR 68 3,1 0,1 - 24000 SP32 30,15 36,7 135 112 2.06 0.4 0,04
15 35 11 06 6202-N 6202-NR 76 37 02 20200 28000 15 SP35 3317 397 135 112 2,06 0.4 0,043
3 11 06 6202-Z-N 6202-ZNR 76 37 02 - 20000 SP35 3317 39,7 1,35 112 2.06 0.4 0,043
35 11 06 6202-2Z-N  62022Z-NR 76 37 02 - 20000 SP35 3317 39,7 135 112 2.06 0.4 0,043
17 40 12 06 6203-N 6203-NR 96 48 02 18100 24000 17 SP40 38.1 44.6 135 112 2.06 0.4 0,063
40 12 06 6203-Z-N 6203-ZNR 96 48 02 - 24000 SP40 38.1 446 135 112 206 0.4 0,063
40 12 06 6203-2Z-N  62032Z-NR 96 48 02 - 24000 SP40 38.1 44.6 135 112 2.06 0.4 0,063

47 14 1 6303-N 6303-NR 136 66 03 15900 22000 SP47 446 52.7 135 112 2.46 0.4 0.1

47 14 1 6303-Z-N 6303-ZNR 136 66 03 - 22000 Spa7 446 527 135 112 2,46 0.4 0.1

47 14 1 6303-2Z-N  6303-2Z-NR 136 66 0,3 - 22000 SP47 44.6 52,7 135 112 2.46 0.4 0.1
20 42 12 06 6004-N 6004-NR 9,4 5 0,2 18300 24000 20 SP42 39.75 46,3 135 112 2.06 04 0,065
42 12 06 6004-Z-N 6004-Z-NR 94 5 0.2 - 24000 SP42 39.75 46,3 135 112 2,06 0.4 0,065
42 12 06 6004-2Z-N  6004-2Z-NR 9,4 5 0,2 - 24000 SP42 39,75 46,3 135 112 2.06 0.4 0,065
47 14 1 6204-N 6204-NR 128 67 03 16300 20000 SP47 44,6 52.7 135 112 2.46 0.4 0105
47 14 1 6204-Z-N 6204-ZNR 128 67 03 - 20000 SP47 446 52.7 135 112 246 0.4 0105
47 14 1 6204-2Z-N  6204-2ZNR 128 67 03 - 20000 SP47 446 52,7 135 112 246 0.4 0,105
52 15 1,1 6304-N 6304-NR 159 79 04 14400 19000 SP52 49,73 57.9 135 112 2.46 0.4 0,148
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a-+b
rmin=0.5 -
F\o

T

2|

NKE

B EARINGS

7722
Sprengring \\\\\\\\\g
Snap ring —NR
Fa6apuTHble pasmepbl OGo3Ha4YeHWe NOALMUMHMUKA HomuHanbHas Tennosas MpepenbHas
(Mm) Harpy3ka (kH) HOMMHanbHas HOMWHanbHas
YacToTa BpalleHMs 4acToTa BpalleHus
(06/muH) (06/mMuH)
d D B ry, Iy N NR C, Cor C, Ng, ng
MUH. OWH.  cTaT.
20 52 15 1,1 6304-Z-N 6304-Z-NR 15,9 7,9 0,4 - 14000
52 15 1,1 6304-2Z-N 6304-2Z-NR 15,9 7.9 0,4 - 14000
25 47 12 0,6 6005-N 6005-NR 10,1 59 0,3 15300 20000
47 12 0,6 6005-Z-N 6005-Z-NR 10,1 59 0,3 - 15000
47 12 0,6 6005-2Z-N 6005-2Z-NR 10,1 59 0,3 - 15000
52 15 1 6205-N 6205-NR 14 7,9 0,4 14400 18000
52 15 1 6205-Z-N 6205-Z-NR 14 7,9 0,4 - 14000
52 15 1 6205-2Z-N 6205-2Z-NR 14 7,9 0,4 - 14000
62 17 1,1 6305-N 6305-NR 22,4 1,5 0,5 12300 16000
62 17 1,1 6305-Z-N 6305-Z-NR 22,4 1,5 0,5 — 11000
62 17 1.1 6305-2Z-N 6305-2Z-NR 22,4 11,5 0,5 - 11000
30 55 13 1 6006-N 6006-NR 13,2 8,3 0,4 13100 17000
55 13 1 6006-Z-N 6006-Z-NR 13,2 8,3 0,4 - 13000
55 13 1 6006-2Z-N 6006-2Z-NR 13,2 8,3 0,4 - 13000
62 16 1 6206-N 6206-NR 19,5 11,3 0,5 12000 15000
62 16 1 6206-Z-N 6206-Z-NR 19,5 11,3 0,5 - 11000
62 16 1 6206-2Z-N 6206-2Z-NR 19,5 11,3 0,5 - 11000
72 19 1,1 6306-N 6306-NR 27 15,2 0,7 10800 13000
72 19 1.1 6306-Z-N 6306-Z-NR 27 15,2 0,7 - 9500
72 19 1.1 6306-2Z-N 6306-2Z-NR 27 15,2 0,7 - 9500
35 62 14 1 6007-N 6007-NR 16,2 10,4 0,5 11600 15000
62 14 1 6007-Z-N 6007-Z-NR 16,2 10,4 0,5 - 11000
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OpHopsigHble paguanbHble LWapUKOBble NOALWMMHUKA C
KaHaBKoOW nopg CTONMOPHOE KONbLO U CTONOPHbLIM KOJIbLLOM

MY

Y

NN

—/—NR —2/—NR

CTonopHoe Bec
KONnbLIO (kr)

d D, D, b f a Iy m

Makc. Makc.
20 SP52 49,73 57,9 1,35 1,12 2,46 0,4 0,148
SP52 49,73 57,9 1,35 1,12 2,46 0,4 0,148
25 SP47 44.6 52,7 1,35 1,12 2,06 0,4 0,08
SP47 44,6 52,7 1,35 1,12 2,06 0,4 0,08
SP47 44,6 52,7 1,35 1,12 2,06 0,4 0,08
SP52 49,73 57,9 1,35 1,12 2,46 0,4 0,125
SP52 49,73 57,9 1,35 1,12 2,46 0,4 0,125
SP52 49,73 57,9 1,35 1,12 2,46 0,4 0,125
SP62 59,61 67,7 1,9 1,7 3,28 0,6 0,232
SP62 59,61 67,7 1,9 1,7 3,28 0,6 0,232
SP62 59,61 67,7 1,9 1,7 3,28 0,6 0,232
30 SP55 52,6 60,7 1,35 1,12 2,06 0,4 0,115
SP55 52,6 60,7 1,35 1,12 2,06 0,4 0,115
SP55 52,6 60,7 1,35 1,12 2,06 0,4 0,115
SP62 59,61 67,7 1,9 1,7 3,28 0,6 0,192
SP62 59,61 67,7 1,9 1,7 3,28 0,6 0,192
SP62 59,61 67,7 1,9 1,7 3,28 0,6 0,192
SP72 68,81 78,6 1,9 1,7 3,28 0,6 0,348
SP72 68,81 78,6 1,9 1,7 3,28 0,6 0,348
SP72 68,81 78,6 1,9 1,7 3,28 0,6 0,348
35 SP62 59,61 67,7 1,9 1,7 3,28 0,6 0,151
SP62 59,61 67,7 1,9 1,7 3,28 0,6 0,151
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KaHaBKoWM nop, CTOMOPHOE KOJIbLO U CTONOPHbLIM KOJIbLLOM

NKE

NKE

OpHopsigHble paguanbHble LWapUKOBble NOALWMMHUKA C
KaHaBKoOW nopg CTONMOPHOE KONbLO U CTONOPHbLIM KOJIbLLOM

B EARIN BEARINGS
a-sb B
(min =0-5 i f Ay Y Ay
D n V77 }///////2 77,
2
f D D, D D, D,
Sprengrin \\\\\\\\\g .,J EM g\\\\\\\\\\
dhap ring _NR —7-NR  —27Z-N  —27-NR
Fa6apuTHble pasmepbl OGo3Ha4YeHWe NOALMUMHMUKA HomuHanbHas Tennosas MpepenbHas CTonopHoe Bec
(Mm) Harpy3ka (kH) HOMMHanbHas HOMWHanbHas KONnbLIO (kr)
YacToTa BpalleHMs 4acToTa BpalleHus
(06/muH) (06/mMuH)
d D B r,n N NR C. Cor C. Ng, Ng d D, D, b f a Iy m
MUH. OWH.  cTaT. Make, MaKe,

35 62 14 1 6007-2Z-N  6007-2ZNR 162 104 05 - 11000 35 SP62 59,61 67.7 19 17 3,28 06 0,151
7217 11 6207-N 6207-NR 257 153 07 10300 13000 SP72 68,81 78,6 19 17 3.28 0.6 0,288
7217 11 6207-Z-N 6207-ZNR 257 153 07 - 9500 SP72 68,81 78,6 19 17 3.28 0.6 0,288
7217 A8 6207-2Z-N  6207-2ZNR 257 153 07 - 9500 SP72 68,81 78,6 19 17 328 0.6 0,288
80 21 15 6307-N 6307-NR 334 192 09 9900 12000 SP80 76,81 86.6 19 17 3.8 0.6 0,458
80 21 15 6307-Z-N 6307-ZNR 334 192 09 - 8500 SP80 76,81 86,6 19 17 328 0.6 0,458
80 21 15  6307-2ZN  63072Z-NR 334 192 09 - 8500 SP80 76,81 86,6 19 17 3.28 0.6 0,458
100 25 15 6407-N 6407-NR 57 301 14 9000 10000 SP100 9.8 106,5 27 2.46 3.28 0.6 0,928

40 68 15 1 6008-N 6008-NR 17 M7 05 10700 14000 40 SP68 64,82 746 19 17 3.8 0.6 0.188
68 15 1 6008-Z-N 6008-Z-NR 17 M7 05 - 10000 SP68 64,82 746 19 17 3,28 0.6 0,188
68 15 1 6008-2Z-N  6008-2ZNR 17 11,7 05 - 10000 SP68 64.82 746 19 17 3.28 0.6 0,188
80 18 1,1 6208-N 6208-NR 295 182 08 9300 11000 SP80 76,81 86,6 19 17 328 0.6 0,366
80 18 1,1 6208-Z-N 6208-ZNR 295 182 08 - 8500 SP80 76,81 86,6 19 17 3,28 0.6 0,366
80 18 11 6208-2Z-N  6208-2Z-NR 295 182 08 - 8500 SP80 76,81 86.6 19 17 328 0.6 0,366
9 23 15 6308-N 6308-NR 408 24 1,1 9000 11000 SP90 86.79 9.5 2.7 2.46 3.28 0.6 0,632
90 23 15 6308-Z-N 6308-ZNR 408 24 1,1 - 7500 SP90 86,79 9.5 2.7 2.46 3.28 06 0,632
90 23 15  6308-2Z-N  6308-2Z-NR 408 24 1,1 - 7500 SP90 86.79 965 2.7 2,46 328 06 0,632
1m0 27 2 6408-N 6408-NR 66 377 17 8200 9000 SP110 106,81 16,6 2.7 2.46 3.8 06 118

45 75 16 1 6009-N 6009-NR 211 148 07 9800 12000 45 SP75 71,83 816 19 17 3.28 0.6 0,231
75 16 1 6009-Z-N 6009-Z-NR 21,1 148 07 - 9000 SP75 71,83 816 19 17 3.28 0.6 0,231
75 16 1 6009-2Z-N  6009-2ZNR 21,1 148 07 - 9000 SP75 71.83 816 19 17 3,28 06 0,231
85 19 11 6209-N 6209-NR 31,7 207 09 8700 11000 SP85 81,81 91,6 19 17 3.8 0.6 0,405
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OpHopsaHble pagvanbHble WapuKoBble NOALMUMHUKA C N K E N K E OpHopsigHble paguanbHble LWapUKOBble NOALWMMHUKA C

KaHaBKOU noA CTONOpPHOe KOoJibLO U CTONOPHbLIM KOJIbLLOM BEARINGS BEARINGS KaHaBKOU noA CTONopHoe KonbLlo U CTONOPHbLIM KOJIbLLOM

a-sb

rmin=0.5 -
F\o

%f D

(9

"

2|

Sprengrin \\\\\\\\\g ‘ : EM g\\\\\\\\\\
dhap ring _NR —7-NR  —27Z-N  —27-NR
Fa6apuTHble pasmepbl OGo3Ha4YeHWe NOALMUMHMUKA HomuHanbHas Tennosas MpepenbHas CTonopHoe Bec
(Mm) Harpy3ka (kH) HOMMHanbHas HOMWHanbHas KONnbLIO (kr)
YacToTa BpalleHMs 4acToTa BpalleHus
(06/muH) (06/mMuH)
d D B r,n N NR C. Cor C. Ng, Ng d D, D, b f a Iy m
MUH. OWH.  cTaT. Make, MaKe,

45 85 19 11 6209-Z-N 6209-ZNR 317 207 09 - 8000 45 SP85 81,81 916 19 17 3,28 06 0,405
85 19 1,1 6209-2Z-N  6209-2Z-NR 317 207 09 - 8000 SP85 81,81 916 19 17 3.28 0.6 0,405
100 25 15 6309-N 6309-NR 53 319 15 8300 9500 SP100 96.8 106,5 2.7 246 3.28 0.6 0,848
100 25 15 6309-Z-N 6309-Z-NR 53 31,9 15 - 6700 SP100 9.8 1065 2.7 2,46 3.28 0.6 0,848
100 25 15 6309-2Z-N  6309-2Z-NR 53 319 15 - 6700 SP100 96.8 106,5 2.7 2.46 3.8 0.6 0,848

120 29 2 6409-N 6409-NR 78 454 21 7600 8500 SP120 115.21 129.7 3.1 2.82 4.06 0.6 1,51
50 80 16 1 6010-N 6010-NR 218 166 08 8900 11000 50 SP80 76,81 86,6 19 17 3,28 0.6 0,261
80 16 1 6010-Z-N 6010-ZNR 218 166 08 - 8500 SP80 76,81 86,6 19 17 3,28 0.6 0,261
80 16 1 6010-2Z-N  6010-2Z-NR 218 166 08 - 8500 SP80 76,81 86,6 19 17 3.8 0.6 0,261
90 20 1,1 6210-N 6210-NR 351 232 1,1 8200 10000 SP90 86,79 9.5 27 246 3,28 0.6 0.453
9 20 11 6210-Z-N 6210-ZNR 351 232 11 - 7500 SP90 86.79 9.5 2.7 2.46 3.8 0.6 0.453
9 20 11 6210-2Z-N  6210-2Z-NR 351 232 1.1 - 7500 SP90 86.79 9.5 2.7 2.46 328 0.6 0,453

10 27 2 6310-N 6310-NR 62 38 1,7 7700 8500 SP110 106,81 116,6 2.7 246 3,28 0.6 11

10 27 2 6310-Z-N 6310-Z-NR 62 38 1,7 - 6000 SP110 106,81 116,6 2.7 2.46 3,28 0.6 11

10 27 2 6310-2Z-N  6310-2Z-NR 62 38 1,7 - 6000 SP110 106,81 16,6 2.7 2.46 328 0.6 11

130 31 21 6410-N 6410-NR 92 55 2,5 7100 7500 SP130 125,22 139,7 3.1 2.82 4.06 0.6 183
55 90 18 11 6011-N 6011-NR 282 213 1 8300 10000 55 SP90 86.79 965 2.7 2,46 3.28 0.6 0,311
9 18 11 6011-Z-N 6011-Z-NR 282 213 1 - 7500 SP90 86.79 9.5 2.7 2.46 3.28 0.6 0,311
90 18 11 6011-2Z-N  6011-2Z-NR 282 213 1 - 7500 SP90 86.79 9.5 2.7 2.46 3.28 0.6 0,311
100 21 15 6211-N 6211-NR 434 292 13 7500 9000 SP100 9.8 106,5 2.7 246 3.28 06 0,607
100 21 15 6211-Z-N 6211-Z-NR 434 292 13 - 6700 SP100 9.8 106,5 2.7 2,46 328 06 0,607
100 21 15 6211-2Z-N  6211-2ZNR 434 292 13 - 6700 SP100 9.8 106,5 27 2.46 3.28 06 0,607
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OpHopsaHble pagvanbHble WapuKoBble NOALMUMHUKA C
KaHaBKoWM nop, CTOMOPHOE KOJIbLO U CTONOPHbLIM KOJIbLLOM

a-+b
rmin=0.5 -
F\o

T

2|

NKE

B EARINGS

"

7722
Sprengring \\\\\\\\\g
Snap ring —NR
Fa6apuTHble pasmepbl OGo3Ha4YeHWe NOALMUMHMUKA HomuHanbHas Tennosas MpepenbHas
(Mm) Harpy3ka (kH) HOMMHanbHas HOMWHanbHas
YacToTa BpalleHMs 4acToTa BpalleHus
(06/muH) (06/mMuH)
d D B ry, Iy N NR C, Cor C, Ng, ng
MUH. OWH.  cTaT.

55 120 29 2 6311-N 6311-NR 72 44,8 2 7200 8000
120 29 2 6311-Z-N 6311-Z-NR 72 44,8 2 - 5300
120 29 2 6311-2Z-N 6311-2Z-NR 72 44,8 2 - 5300
140 33 21 6411-N 6411-NR 101 63 2,8 6700 7000

60 95 18 1,1 6012-N 6012-NR 29,4 23,2 1,1 7700 9500
95 18 1,1 6012-Z-N 6012-Z-NR 29,4 23,2 1,1 - 7000
95 18 1,1 6012-2Z-N 6012-2Z-NR 29,4 23,2 1.1 - 7000
110 22 1,5 6212-N 6212-NR 47,7 33 1,5 6900 8000
110 22 1,5 6212-Z-N 6212-Z-NR 47,7 33 1,5 - 6000
110 22 1,5 6212-2Z-N 6212-2Z-NR 47,7 33 1,5 - 6000
130 31 21 6312-N 6312-NR 82 51,9 2,4 6800 7000
130 31 2,1 6312-Z-N 6312-Z-NR 82 52 2,4 - 5000
130 31 2,1 6312-2Z-N 6312-2Z-NR 82 52 24 - 5000
150 35 2,1 6412-N 6412-NR 109 70 3,1 6400 6300

65 100 18 1,1 6013-N 6013-NR 30,5 25,2 1,1 7100 9000
100 18 1.1 6013-Z-N 6013-Z-NR 30,5 25,2 1.1 - 6300
100 18 11 6013-2Z-N 6013-2Z-NR 30,5 252 11 - 6300
120 23 1,5 6213-N 6213-NR 57 40 1,8 6400 7500
120 23 1,5 6213-Z-N 6213-Z-NR 57 40 1,8 - 5300
120 23 1,5 6213-2Z-N 6213-2Z-NR 57 40 1,8 - 5300
140 33 21 6313-N 6313-NR 93 60 2,7 6400 6700
140 33 21 6313-Z-N 6313-Z-NR 93 60 2,7 - 4500
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OpHopsigHble paguanbHble LWapUKOBble NOALWMMHUKA C
KaHaBKoOW nopg CTONMOPHOE KONbLO U CTONOPHbLIM KOJIbLLOM

MY

Y

NN

w24y ?%% WY
—/—NR —2/—NR

CTonopHoe Bec

KonbLO (kr)

d D, D, b f a Iy m

Makc. Makc.

55 SP120 115,21 129,7 3,1 2,82 4,06 0,6 1,39
SP120 115,21 129,7 3,1 2,82 4,06 0,6 1,39

SP120 115,21 129,7 3,1 2,82 4,06 0,6 1,39

SP140 135,23 149,7 3,1 2,82 4,9 0,6 2,4

60 SP95 91,82 101,6 2,7 2,46 2,87 0,6 0,41
SP95 91,82 101,6 2,7 2,46 2,87 0,6 0,41

SP95 91,82 101,6 2,7 2,46 2,87 0,6 0,41
SP110 106,81 116,6 2,7 2,46 3,28 0,6 0,783
SP110 106,81 116,6 2,7 2,46 3,28 0,6 0,783
SP110 106,81 116,6 2,7 2,46 3,28 0,6 0,783

SP130 125,22 139,7 3,1 2,82 4,06 0,6 1,72

SP130 125,22 139,7 3,1 2,82 4,06 0,6 1,72

SP130 125,22 139,7 3,1 2,82 4,06 0,6 1,72

SP150 145,24 159,7 3,1 2,82 4,9 0,6 29
65 SP100 96,8 106,5 2,7 2,46 2,87 0,6 0,436
SP100 96,8 106,5 2,7 2,46 2,87 0,6 0,436
SP100 96,8 106,5 2,7 2,46 2,87 0,6 0,436
SP120 115,21 129,7 3,1 2,82 4,06 0,6 0,982
SP120 115,21 129,7 3,1 2,82 4,06 0,6 0,982
SP120 115,21 129,7 3,1 2,82 4,06 0,6 0,982

SP140 135,23 149,7 3,1 2,82 4,9 0,6 2,13

SP140 135,23 149,7 3,1 2,82 4,9 0,6 2,13
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OpHopsaHble pagvanbHble WapuKoBble NOALMUMHUKA C
KaHaBKoWM nop, CTOMOPHOE KOJIbLO U CTONOPHbLIM KOJIbLLOM

a-+b
rmin=0.5 -
F\o

% |
Sprengring
Snap ring

%%@
2|

7%
AN

I\

—NR

NKE

B EARINGS

"

Fa6apuTHble pasmepbl OGo3Ha4YeHWe NOALMUMHMUKA HomuHanbHas Tennosas MpepenbHas
(Mm) Harpy3ka (kH) HOMMHanbHas HOMWHanbHas
YacToTa BpalleHMs 4acToTa BpalleHus
(06/muH) (06/mMuH)
d D B ry, Iy N NR C, Cor C, Ng, ng
MUH. OWH.  cTaT.

65 140 33 21 6313-2Z-N 6313-2Z-NR 93 60 2,7 - 4500
160 37 21 6413-N 6413-NR 118 79 3,4 6100 6000

70 110 20 1.1 6014-N 6014-NR 38 30,9 1,4 6800 8000
110 20 1.1 6014-Z-N 6014-Z-NR 38 30,9 1,4 - 6000
110 20 1.1 6014-2Z-N 6014-2Z-NR 38 30,9 1,4 - 6000
125 24 1,5 6214-N 6214-NR 61 45,1 21 6100 7000
125 24 1,5 6214-Z-N 6214-Z-NR 61 451 21 - 5000
125 24 1,5 6214-2Z-N 6214-2Z-NR 61 451 21 - 5000
150 35 21 6314-N 6314-NR 104 68 3 6100 6300
150 35 21 6314-Z-N 6314-Z-NR 104 68 3 - 4300
150 35 2,1 6314-2Z-N 6314-2Z-NR 104 68 3 - 4300

75 115 20 1,1 6015-N 6015-NR 39,5 33,5 1,5 6400 7500
115 20 1,1 6015-Z-N 6015-Z-NR 39,5 33,5 1,5 - 5600
115 20 1,1 6015-2Z-N 6015-2Z-NR 39,5 33,5 1,5 - 5600
130 25 1,5 6215-N 6215-NR 66 49,5 2,2 5900 6700
130 25 1,5 6215-Z-N 6215-Z-NR 66 49,5 2,2 - 4800
130 25 1,5 6215-2Z-N 6215-2Z-NR 66 49,5 2,2 - 4800
160 37 21 6315-N 6315-NR 114 77 3,2 6300 5600
160 37 21 6315-Z-N 6315-Z-NR 114 77 3,2 - 4000
160 37 21 6315-2Z-N 6315-2Z-NR 114 77 3,2 - 4000

80 125 22 1,1 6016-N 6016-NR 51 42 1,9 6100 7000
125 22 1.1 6016-Z-N 6016-Z-NR 51 42 1,9 - 5000
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OpHopsigHble paguanbHble LWapUKOBble NOALWMMHUKA C
KaHaBKoOW nopg CTONMOPHOE KONbLO U CTONOPHbLIM KOJIbLLOM

MY
V77,

Y

NN
V2,

w24y ?%% WY
—/—NR —2/—N —2/—NR

CTonopHoe Bec

KonbLO (kr)

d D, D, b f a Iy m

Makc. Makc.

65 SP140 135,23 149,7 3,1 2,82 4,9 0,6 2,13
SP160 155,22 169,7 3,1 2,82 49 0,6 3,49
70 SP110 106,81 116,6 2,7 2,46 3,28 0,6 0,604
SP110 106,81 116,6 27 2,46 3,28 0,6 0,604
SP110 106,81 116,6 2,7 2,46 3,28 0,6 0,604

SP125 120,22 134,7 3,1 2,82 4,06 0,6 1,08

SP125 120,22 134,7 3,1 2,82 4,06 0,6 1,08

SP125 120,22 134,7 3,1 2,82 4,06 0,6 1,08

SP150 145,24 159,7 3.1 2,82 4,9 0,6 2,63

SP150 145,24 159,7 3,1 2,82 49 0,6 2,63

70 SP150 145,24 159,7 3,1 2,82 49 0,6 2,63
75 SP115 111,81 121,6 2,7 2,46 2,87 0,6 0,643
SP115 111,81 121,6 2,7 2,46 2,87 0,6 0,643
SP115 111,81 121,6 2,7 2,46 2,87 0,6 0,643

SP130 125,22 139,7 3,1 2,82 4,06 0,6 1,21

SP130 125,22 139,7 3,1 2,82 4,06 0,6 1,21

SP130 125,22 139,7 3,1 2,82 4,06 0,6 1,21

SP160 155,22 169,7 3,1 2,82 4,9 0,6 3,12

SP160 155,22 169,7 3,1 2,82 4,9 0,6 3,12

SP160 155,22 169,7 3,1 2,82 4,9 0,6 3,12

80 SP125 120,22 134,7 3,1 2,82 4,06 0,6 0,85
SP125 120,22 134,7 3,1 2,82 4,06 0,6 0,85

www.nke.at 285



OpHopsaHble pagvanbHble WapuKoBble NOALMUMHUKA C
KaHaBKoWM nop, CTOMOPHOE KOJIbLO U CTONOPHbLIM KOJIbLLOM

a-+b
rmin=0.5 -
F\o

T

2|

NKE

B EARINGS

"

7722
Sprengring \\\\\\\\\g
Snap ring —NR
Fa6apuTHble pasmepbl OGo3Ha4YeHWe NOALMUMHMUKA HomuHanbHas Tennosas MpepenbHas
(Mm) Harpy3ka (kH) HOMMHanbHas HOMWHanbHas
YacToTa BpalleHMs 4acToTa BpalleHus
(06/muH) (06/mMuH)
d D B ry, Iy N NR C, Cor C, Ng, ng
MUH. OWH.  cTaT.

80 125 22 1,1 6016-2Z-N 6016-2Z-NR 51 42 1,9 - 5000
140 26 2 6216-N 6216-NR 72 54 2,3 5500 6000
140 26 2 6216-Z-N 6216-Z-NR 72 54 2,3 - 4500
140 26 2 6216-2Z-N 6216-2Z-NR 72 54 2,3 - 4500

85 130 22 1,1 6017-N 6017-NR 53 45,6 2 5800 6700
130 22 1,1 6017-Z-N 6017-Z-NR 53 45,6 2 - 4800
130 22 1,1 6017-2Z-N 6017-2Z-NR 53 45,6 2 - 4800
150 28 2 6217-N 6217-NR 84 62 2,6 5300 5600
150 28 2 6217-Z-N 6217-Z-NR 84 62 2,6 - 4300
150 28 2 6217-2Z-N 6217-2Z-NR 84 62 2,6 — 4300

90 140 24 1,5 6018-N 6018-NR 58 50 2,1 5600 6300
140 24 1,5 6018-Z-N 6018-Z-NR 58 50 2,1 - 4500
140 24 1,5 6018-2Z-N 6018-2Z-NR 58 50 21 - 4500
160 30 2 6218-N 6218-NR 96 72 2,9 5100 5300
160 30 2 6218-Z-N 6218-Z-NR 96 72 29 - 3800
160 30 2 6218-2Z-N 6218-2Z-NR 96 72 29 - 3800

95 170 32 21 6219-Z-N 6219-Z-NR 109 82 3.2 - 3600
170 32 2,1 6219-2Z-N 6219-2Z-NR 109 82 3,2 - 3600

100 150 24 1,5 6020-N 6020-NR 60 54 2,2 5100 5600
150 24 1,5 6020-Z-N 6020-Z-NR 60 54 2,2 - 4000
150 24 1,5 6020-2Z-N 6020-2Z-NR 60 54 2,2 - 4000
180 34 21 6220-Z-N 6220-Z-NR 122 93 3,6 - 3400
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OpHopsigHble paguanbHble LWapUKOBble NOALWMMHUKA C
KaHaBKoOW nopg CTONMOPHOE KONbLO U CTONOPHbLIM KOJIbLLOM

MY

Y

NN

—/—NR —2/—NR

CTonopHoe Bec
KONnbLIO (kr)

d D, D, b f a Iy m

Makc. Makc.

80 SP125 120,22 134,7 3,1 2,82 4,06 0,6 0,85
SP140 135,23 149,7 3,1 2,82 49 0,6 1,42

SP140 135,23 149,7 3,1 2,82 4,9 0,6 1,42

SP140 135,23 149,7 3,1 2,82 4,9 0,6 1,42
85 SP130 125,22 139,7 3,1 2,82 4,06 0,6 0,895
SP130 125,22 139,7 3,1 2,82 4,06 0,6 0,895
SP130 125,22 139,7 3,1 2,82 4,06 0,6 0,895

SP150 145,24 159,7 3,1 2,82 4,9 0,6 1,82

SP150 145,24 159,7 3,1 2,82 4,9 0,6 1,82

SP150 145,24 159,7 3,1 2,82 49 0,6 1,82

90 SP140 135,23 149,7 3,1 2,82 4,9 0,6 1,18
SP140 135,23 149,7 3,1 2,82 4,9 0,6 1,18

SP140 135,23 149,7 3,1 2,82 49 0,6 1,18

SP160 155,22 169,7 3,1 2,82 4,9 0,6 2,2

SP160 155,22 169,7 3,1 2,82 4,9 0,6 2,2

SP160 155,22 169,7 3,1 2,82 4,9 0,6 2,2

95 SP170 163,65 182,9 3,5 3,1 5,69 0,6 2,67
SP170 163,65 182,9 3,5 3,1 5,69 0,6 2,67

100 SP150 145,24 159,7 3.1 2,82 49 0,6 1,26
SP150 145,24 159,7 3,1 2,82 4,9 0,6 1,26

SP150 145,24 159,7 3,1 2,82 4,9 0,6 1,26

SP180 173,66 192,9 3,5 3,1 5,69 0,6 3,22
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OpHopsaHble pagvanbHble WapuKoBble NOALMUMHUKA C
KaHaBKoWM nop, CTOMOPHOE KOJIbLO U CTONOPHbLIM KOJIbLLOM

a-+b
rmin=0.5 -
F\o

T

2|
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NKE

B EARINGS

"

Sprengring
Snap ring —NR
Fa6apuTHble pasmepbl OGo3Ha4YeHWe NOALMUMHMUKA HomuHanbHas Tennosas MpepenbHas
(Mm) Harpy3ka (kH) HOMMHanbHas HOMWHanbHas
YacToTa BpalleHMs 4acToTa BpalleHus
(06/muH) (06/mMuH)
d D B ry, Iy N NR C, Cor C, Ng, ng
MUH. OWH.  cTaT.
100 180 34 21 6220-2Z-N 6220-2Z-NR 122 93 3,6 - 3400
105 160 26 2 6021-N 6021-NR 72 66 2,6 5000 5300
160 26 2 6021-Z-N 6021-Z-NR 72 66 2,6 - 3800
160 26 2 6021-2Z-N 6021-2Z-NR 72 66 2,6 - 3800
110 170 28 2 6022-N 6022-NR 82 73 2,8 4800 5000
170 28 2 6022-Z-N 6022-Z-NR 82 73 2,8 - 3600
170 28 2 6022-2Z-N 6022-2Z-NR 82 73 2,8 - 3600
120 180 28 2 6024-N 6024-NR 88 80 3 4500 4800
180 28 2 6024-Z-N 6024-Z-NR 88 80 4 - 3400
180 28 2 6024-2Z-N 6024-2Z-NR 88 80 5 — 3400
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OpHopsigHble paguanbHble LWapUKOBble NOALWMMHUKA C
KaHaBKoOW nopg CTONMOPHOE KONbLO U CTONOPHbLIM KOJIbLLOM

MY

NN

—/—NR —2/—N —2/—NR
CTonopHoe Bec
KONnbLIO (kr)
d D, D, b f a Iy m
Makc. Makc.
100 SP180 173,66 192,9 3,5 3,1 5,69 0,6 3,22
105 SP160 155,22 169,7 3,1 2,82 4,9 0,6 1,58
SP160 155,22 169,7 3,1 2,82 4,9 0,6 1,58
SP160 155,22 169,7 3,1 2,82 4,9 0,6 1,58
110 SP170 163,65 182,9 3,5 3,1 5,69 0,6 1,97
SP170 163,65 182,9 3,5 3,1 5,69 0,6 1,97
SP170 163,65 182,9 3,5 3,1 5,69 0,6 1,97
120 SP180 173,66 192,9 3,5 3,1 5,69 0,6 2,11
SP180 173,66 192,9 3,5 3.1 5,69 0,6 21
SP180 173,66 192,9 3,5 3,1 5,69 0,6 2,11
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N K E N KE PaananbHoO-ynopHble WapuKoBbie NOALMMHUKM

PaAMaanO-yHOprle LwapukoBbie NOALUNMHUKN

OAHOPSIAHI:Ie paananbHO-yNoOpHbIe WapuKoBblie NOAWNNHUKA

OAHOPHAHbIe paananbHO-yNOpHbIe WapukKoBblieé NOALNNHUKN
yHUBepcanbHOro UCNoJsiHeHusA

OAHOpHAHbIe pagnanbHO-yNnopHblie WapukoBblie NOAWUMNHUKN C
YNNOTHeHUAMMU U 3alUTHbIMU wanéamu

nByXpHJJ,HbIe pagvanbHO-yNopHbIe WapuKoBblie NOALWNMTHUKU

LuapI/IKOBbIe nOoAWUNHUKU C YeTbIpexTOoYeYHbIM KOHTAKTOM
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OpHopsaaHble papgnanbHO-yNnopHble
LapukKkoBble NoALUNHUKN

NKE Single Row Angular Contact Ball
Bearings, Metric Dimensions
OaHopAAHble paavanbHO-yNOpPHbIe
wapukoBble nogwunnHnkm NKE
MeTpUUYECKUX pa3MepoB

CtaHpapTbl, rabapuTHble pa3mepbl
CTaHgapTHble nnaHbl DIN 616

OpHopsigHble paguanbHO-YNOpHbIE LLapUKoBble
noaLNMHUKN meTprdeckunx pasmepos  DIN 628

Oo6Lwan yactb

OpHOpsAAHbIe pagManbHO-YyNOpHbIE
LapUKOBbIe NOALMMHUKU SBNAOTCS XXECTKUMMU,
Hepa3beMHbIMU paauanbHbIMU NoALWMIHUKAMU.

OHMW NpUroAHbl ANSA MCNONb30BaHWA B
BbICOKOCKOPOCTHbIX NMPUMOXEHUAX U MOTYT
BOCMPUHMMATb, KaK paauanbHble, Tak U OCeBble
Harpysku, BKIo4as KOMOUHUPOBAHHbLIE Harpy3ku
1 OMPOKNAbIBAIOLLME MOMEHTI.

Tak Kak oAHOpPsiAHbIe paAnanbHO-yMNOpPHbIe
IUaPUKOBbIe MOAWWUMNHUKNA BOCNPUHUMAIOT
OCeBble Harpy3ky TOMbKO B OQHOM HanpasreHuu,
TO OHW AOMKHbI YyCTaHaBNMBaTbLCA B napax,
rae OAMH MOALIMMHUK OOMKeH GbiTb 3epKasnbHO
yCTaHOBMNEH NPOTMB APYroro Ans HanpasfeHns
Barna B NPOTUBOMOMOXHOM HanpaeneHum.

PaananbHO-ynopHble WapUKoBbIE MOALLNMHUKN
nepefatwT Harpysku, oeACTBYyWLWME Ha
noAWWNHUK Noa onpefeneHHbIM Yyrinom,
Tak Ha3blBaEMbIM «YFfIOM KOHTaKTa o» K
reomeTpuyeckon ocu Bana (Puc. 1).

Cnoco6HOCTb OAHOPSAHBIX paguanbHO-YNOPHbIX
LUIAPMKOBbIX NOALLIMMHUKOB BOCMPUHUMATL OCEBbIE
Harpysku 3aBWCUT OT UX Yrna KoHTakTa. Yem
6onblue yron KOHTakTa, TeM Bbllle CMOCOBHOCTb
BOCMPUSITUS OCEBOIN HArpy3ku.

NKE
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BapuaHTbl KOHCTPYKLUK

5naro,qap$| CBOMUM yHUBepcCalnbHbIM
XapakTepuctmkam, ogHopsgHble paguarnbHO-
yYNOpHbIe WapunKoBble NMOAWNNHUKN
BbIMYCKalOTCA B LUMPOKOM AMana3oHe BapuaHTOB
KOHCTPYKUMK C pasfnnM4HbIMN yriamMmm KOHTaKTa.

MHauBmayanbHble TEXHUYECKUE XapaKTEPUCTUKM
pa3nNMyYHbIX BapMaHTOB KOHCTpPYKLMUN
3TNX NOAWMWMHUKOB UaEeHTUdULUUpPyTCH
onpegeneHHbiMn cyddmukcamm B 0603Ha4eHUN
NnoALUUMHKUKA.
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Yron KoHTakTa «a»

OoHOopsAAHble pagManbHO-YyNOpHbIe
wapukosble noawunHukn NKE BbinyckawTcs ¢

OpHopsaaHble papgnanbHO-yNnopHble
wapuKoBble NoALWNNHUKN

HECKONbKUMW Pa3nMyYHbIMUK YITiaMu KOHTakTa. dTu
yrmbl KOHTaKTa AEHTUULMPYIOTCS CreayLLMMM
cychdukcammn B 0603Ha4EHUN NOALLUMHMKA:

Puc. 1
Cydpepukc Yron KOHTakKkTa «a»
A 30°
B 40°
C 15°
E 25°

OpHopsgHble paguanbHO-YNOpHbIE LLIapUKOBbIe
NOOWWUNHUKN cepuin 72 m 73 Cc yrnom
koHTakTa 40° (cycddukc B B 0603HaueHun
NoALUMMNHUKA) LUMPOKO MCMoMb3yTca B oblwem
MaLUUHOCTPOEHWMU.

,El,pyrwe pagnanbHO-ynopHble WapuKoBblie
NOAWUNHUKN C pa3fIMYHbIMU yrnaMn KOHTaKTa
Hawmnn wmnpokoe npnMmeHeHne B WLNMHAenAax
CTaHKOB.
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OpHopsaaHble papgnanbHO-yNnopHble
LapuKkoBble NoALUNHUKN

PagManbHO-ynopHble WapuKoBble
nogwnnHukn NKE cepun 72 n 73 B
ncnonHeHumn «BE»

PagpvanbHO-ynopHble WapuKoBble

e
& ,

Mcnonb3oBaHue B NogLUNHUKAX UCNOMHEHNS
BE wapos 6onbwunx pasmepos nossonser
UM MMeTb 3Ha4yMTenbHO Gonee BbICOKYIO
HOMWHaMbHYIO FPYy30MOAbEMHOCTb MO CPaBHEHMIO
C NOALMMHNKaMWN OBbIYHOM KOHCTPYKLMU TeX Xe
cambIx rabapuTHbIX pa3mepoB.

Cepun nogwnnHukoB 72B n 73B B
YHUBepCcasribHOM UCMOJSIHEHUU

OpoHopAAQHbIe paaManbHO-YNOPHbLbIEe
WapMKoOBble MOAWUNHUKMU HYacTo
Mcnonb3ylTCcA B Nnapax UIu noao6paHHbIX
KOMNneKkTax, roe ABa unum 6onbuwe
NoAWMNHUKOB pacnonaralTcs pAaoM, CM.
cTp. 299.

[ns nonyyeHus onpeneneHHbIX 3a30pOB Unu
npeaBapuTenbHbIX HAaTATOB B O4HOPSAAHBIX
noALMNHMKAX, KOTOpble UCMOSb3YTCS B napax,
OHW JOMKHbl ObITb TWATENbHO NogobpaHsbl npu
cbopke.

NKE

B EARINGS

nopwnnHukn NKE cepunin 72 u 73 Takxe
BbINYCKAKTCHA C YCUNEHHON KOHCTPYKUMEN B
ncnonHeHun "BE", kak nokasaHo Ha Puc. 2.

=13

Mo aTon nNpuynHe, ogHOPSAAHbIE paguanbHoO-
YNOPHblEe WAPUKOBbIE NOAWUNHUKN
cepun 72 n 73 ¢ yrnom kKoHTakTa 40°
BbIMyCcKalTCA ANA UCNONb30BaHUsS B KayecTBe
OOWHOYHOTro noawwunHuka (cyddurkco B un
BE cooTBeTCTBEHHO) 1 B YHUBEpPCaNbHOM
MCMNOJNIHEHNUN, B KayecTBe noaobpaHHbIX
NOALUMMHUKOB AMsi UCMOMb30BaHUS B Napax umnm
KOMIIEKTax.

MpumeyaHue:

PapnanbHO-ynopHble WapuKoBble
NOALMUNHUKMA CTaHOAPTHOW KOHCTPYKLUUU
HE saBnawTCcA npuroaHbiMuM AnsA
Mcnonb30oBaHUsA B Napax unu komnnekrax!

BHyTpeHHMWWW 3a30p wu
npeaBapuTesibHbIA HaTAr

OpHopAAHbIE pagnanbHO-YyNOPHbIe
wapukoBble nogwunHukm NKE B
YyH/MBEpPCanbHOM UCMNOMHEHUW ANA HOPMarnbHON
nocagku npu yctaHoske, nogbupatrtcsa B
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napax unnun Kkomnnektax gna obecnevyeHuns
onpeneneHHoro ocesoro ﬂlO(bTa mnnun
npeaBapuUTesibHOro HaTdara npu nx yctaHoBke.

HopmanbHble nocagku npu YCTaHOBKe:

Mocapka Ha i5

Ban

Mocapka B
Kopnyc

J6

OpHopsaaHble papunanbHO-yNnopHble
LwapuKoBble NoALWNMHUKN

Knaccbl BHYyTPeHHUX 3a30pPOB MU
npeaBapuTerbHbIX HaTAroB

OpHopsAaaHble pagManbHO-YyNOpHbIE
wapukoBble noawunHukm NKE B
YHUBEpPCANIbHOM WUCMOJSTHEHUM BbINyCKAOTCS
C Pas3fNUYHbLIMW BHYTPEHHUMU 3a30pamu
MW NnpeoBapuTenbHbIMU HaTAramum B
COOTBETCTBYOLWMNX KNaccax, yka3aHHbIX B
Tabnuuax 1 u 2 Ha cnegylLWUX CTpaHuLax.
Knaccbl HanBMAyarnbHbIX BHYTPEHHUX 3a30POB U
npeaBapuTeNbHbIX HAaTAMOB MAEHTUULMPYHOTCA
cnegywwmmmn cyddpunkcamm B 0603HaYeHnn
NoALIMIMHMKA:

BenununHbl, ykasaHHble B Tabnuue 2, oTHoOCATCS
K HeyCTaHOBJIEHHbIM NMapaM MNOALWUMNHUKOB,
npegHasHavyeHHbIM NS YCTAHOBKU MO CXeme
«CMUHOW K CMUHE» WUNU «NMUOM K nuuy» 6es
yyeTa OeNCTBUSI HA HUX BHELLHEW Harpy3k.

Cydcbukec

CA

OceBoM 3a30p CB

GA

lpedeapumenbHbili GB
Hams2

Jlerkuin oceBowi 3a3op

CpeaHun oceBon 3a30p
(CTAHOAPTHGIW)

CcC BonbLuon oceBon 3a3op

HeT nnn HesHaunTenbHbIN NpeaBapUTeNbHbIN
HaTsar

CpegHun npeaBapuTenbHbIN HATAr

GC Tspkenbln NpegBapuUTerbHbIN HaTAr

3Ha4yeHue

Tabnuua 1
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OpHopsaaHble papgnanbHO-yNnopHble
LapukKkoBble NoALUNHUKN B EARINGS

MpumeyaHue:
OpHopsAaHble paananbHO-ynopHbie wapukoBblie noawunHukn NKE cepuin 72 n 73 B
YyHMBEpCanbHOM UCMONHEeHNW ABnsatoTca ctanaapTHeiMy (CB) n Bcerga nmetotcs B cknagckom 3anace.

onsa APyrmx BapnaHToB UCNOJIHEHUA HeobGxoguma npoBepkKa ux Hann4iuna Ha cknage.

HecoocHocTb

OpnHopsigHble pagnanbHO-ynopHble WapukoBbie NOAWUMHUKA NMET O4YeHb OrpaHUYeHHYo CrnocobHOCTb
K KOMneHcaunn HeCOOCHOCTW.

Moatomy niobas HECOOCHOCTb Npu paboTe NOALMMNHMKOB 3TOMO TUNa CO34aeT AOMNOMHUTENbHbIE CUIbl,
KOTOpble COKpaLlalT UX CPOK CNyXObl N CO3A4aI0T BbICOKMIN YpoBeHb paboyero wyma. B 0gMHOYHbIX
OAHOPAAHbIX pagnanbHO-YNOPHbIX NOALUMNHUKAX UK B Napax NoALnnHUKOB, YCTAaHOBI1EHHbIX NO CXxeme
«JIALOM K NuULy» C HEKOTopbIM pabounm 3a3opom, Hebormnbllasi HECOOCHOCTb A0 2 YrNOBbIX MUHYT
06bIYHO He BNuseT Ha paboToCNnOCOBHOCTb NOALLMMHUKOB.

OpHako korga oHu YCTaHOBJIIEHbI B Napax no cxemMme «CnHa K CAUHe» Unn «taHgemMm» Unn Kak
KOMMIeKTbl 6e3 3a30pa B WNnHAEeNAX CTaHKoB, TO OHMN He OOJKHbl UMEeTb NepeKoCcoB.
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Knacchbl oceBbix 3a30poB paauaribHO-yNOPHbIX LWAapUKOBbIX NOAWMNHUKOB cepun 72B (BE) n 73B
(BE) B yHMBepcanbHOM UCNOTHEHNN

OuameTp oTBepcTUA Knacc BHyTpeHHUX oceBbIX 3a30pOB (Um)

«d» (MMm)

CA CB (o]0

> < MWH. MakKc. MWH. MaKc. MWH. MaKc.

-- 10 4 12 14 22 22 30
10 18 5 13 15 23 24 32
18 30 7 15 18 26 32 40
30 50 9 17 22 30 40 48
50 80 11 23 26 38 48 60
80 120 14 26 32 44 55 67
120 180 17 29 35 47 62 74
180 250 21 37 45 61 74 90
250 315 26 42 52 68 90 106

lpumeyaHue: Ans yanoe koHmakma 40° (cygpcbukc B 6 0603Ha4eHuUU nodwunHuka): paduanbHbll

3a30p = 0,85 ocegoz0 3a30pa

Knaccbl npegBapuTenbHbIX HaTArOB paguanbHO-yMOPHbIX LWAPUKOBbLIX MOALMMHUKOB CepUi
72B (BE) n 73B (BE) B yHMBepcanbHOM UCNOSTHEHUU

Knacc npegBaputenbHOro Hatsra

OnameTtp
oTBepcTUsA
«d» (Mm) CA GB GC
[um] [H] [um] [H] [um] [H]
> s MWH. MaKC.| MMH. MakC.| MMH. Makc.| MMH. MakC.| MMUH. MakKcC. | MMH. Makc.

10 18 +4 -4 0 80 -2 -10 30 330 -8 -16 230 660

18 30 +4 -4 0 120 -2 -10 40 480 -8 -16 340 970

30 50 +4 -4 0 160 -2 -10 60 630 -8 -16 450 1280
50 80 +6 -6 0 380 -3 -15 140 1500 -12 -24 1080 3050
80 120 +6 -6 0 410 -3 -15 150 1600 -12 24 1150 3250
120 180 +6 -6 0 540 -3 -15 200 2150 -12 -24 1500 4300
180 250 +8 -8 0 940 -4 -20 330 3700 -16 -32 2650 7500
250 315 +8 -8 0 1080 -4 -20 380 4250 -16 -32 3000 8600

Tabnuua 2
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OpHopsaaHble papgnanbHO-yNnopHble
LapuKkoBble NoALUNHUKN

Hdonycku

CTtaHgapTHble paguarnbHO-YNopHbIE LWAapUKOBLIE
noawwunHukn NKE BbinyckaloTcsi ¢ HOpMarnbHbIM
knaccom gonyckoB (PN).

Mo 3akasy aTn NOALUMMHMKN BbINYCKAKTCH Takke
c bonee cTporumu gonyckamu, Takumu Kak
knaccel gonyckos P6 un P5.

BenunuunHbl gonyckoB npuBefeHbl B Tabnuuax B
pasgene "CBepeHus o noawunHukax/fJonyckn™
Ha cTp. 239.

Cenapartopsbl

OpHOpsAAHbIe pagManbHO-YyNOpHbIE
wapukoBblie nogwunHuku NKE ocHawatoTtca
OAHUM M3 CTaHAapTHbLIX cenapaTopoB:
WTaMNoBaHHbIN CTanNnbHOW cenapaTop
(cyddukec J B 0603HaveHnn noglimnnHuka),
nonuamMmuaHbin cenapartop (cydpdukc TVP)
WUIU UenbHbIA MexaHu4yeckn obpaboTaHHbIN
naTyHHbIM cenapatop (cydduke MP).

CTtaHgapTHble KpynHorabapuTHble NOALIMMHUKM
oCcHalWalTCcsa UeNbHbIMU MeXaHU4yeCcKu
o6paboTaHHbEIMK NaTyHHBIMK cenapaTopamu

(cydhcpmke MP).

MoAWMNMNHNKM BBICOKOW TOYHOCTM MNU
Mcnonb3yemble B WNUHAENSAX CTAaHKOB
0bOblYHO OCHalwawTCca cenapaTopamMmu U3
deHonoanbgerngHoro nonumepa (cyddpukc
TPA).

[ns HekoTOpbIX cneunanbHbIX NPUNOXEHUN,
CTaHAapTHble NOAWWUMNHUKM OCHaLWawTCcA
LenbHbIMN MexaHu4yeckn obpaboTaHHbIMYK
cTanbHbIMK cenapaTtopamu (cyddukc FP) nnu
cenapaTopaMu M3 CMfaBoB NIErkKNMX mMeTansos

(cydpukc LP).

Ecnu Tpebyetrcsa cenapatop cneuyuanbHoun
KOHCTpyKuuun, o6parntecb B NKE 3a
KOHCyINbTaLuen.

NKE

BEARINGS

CneumanbHble 3a30pbl

Mo 3aka3y NKE Takxe BbinyckaeT ogHopsigHble
pagnanbHO-yMOpHbIe LapuKOBble NOALUUMHUKN
B nogobpaHHbIX Mapax No TEXHUYECKUM
TpeboBaHuAM noTpebuTenen.

Cl'lapeHHble noawmnnHUKN

OpHoOpAAHbIE paananbHO-YyNOpPHbIe
LWapuKOBbIe MOALWMUMHUKN B YHUBEPCanbHOM
McnonHeHuun o6bLIYHO MCNOMb3YITCH B
nogo6paHHbIX Napax unu komnnekrax (Puc. 3).

MoAwuWnHUKKN, cnapeHHble NO cXxeMe «TaHAeM»
PagvanbHO-ynopHble WapuKoBble NOALIMMHUKY,
CrNapeHHbIe MO CXeMe «TaHOeM», UCMOMb3YITCs,
koraa dakTuyeckas OAeWcTByloWas ocesas
cuna npesblllaeT OCEBYIO rPy30NoAbEMHOCTb
OOWHOYHOTO pagManbHO-YNOPHOTO
LIapUKOBOTO MOALIMMHUKA. OTW OCEBble CUNbI
BOCMPVHUMAIOTCS TOMbKO B OOHOM HanpaBneHum
M paBHOMEPHO pacnpenensnTca no o6oum
NOALLMMHUKAM.

PaguanbHo-yrnopHble WapuKoBble MOALIMIHUKN,
crapeHHble MO CXeMe «TaHAeM», AOIMKHbI Bcerga
ycTaHaBNuBaTbCs 3epKanbHO MPOTUB APYroro
TpeTbero noawmnnHuka ans obecneyeHnss oceBom
HanpaBMeHHOCTN Bana B NPOTUBOMNOMOXHOM
HanpasneHuu.
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v&w&¢v

O

AKM%“AQg

~—0 d
Tandem-—
Anordnung

Tandem
arrangement

X—Anordnung

Face to face
arrangement

OpHopsaaHble papunanbHO-yNnopHble
LwapuKoBble NoALWNMHUKN

O—Anordnung

Back to back
arrangement

Puc. 3

Mpe:

Tandem arrangement KomnoHoBka no cxeme «TaHAeM»

Face to face arrangement KomnoHoBKa no cxeme «JIMLIOM K nuuy»

Back to back arrangement KomnoHoBka no cxeme «CNMHOM K CNIMHE»

MoAwWKnNHUKN, cnapeHHble Mo CXeMe «JIMLOM K
nmuy»

OceBble CUNbl B 3TOW KOMMNOHOBKE
BOCMNPUHUMALIOTCSA B 000UX HanpaBneHusx, Tak Kak
KaXKabll, 3epKarbHO YCTAHOBMEHHbLIN, OAMHOYHbIN
NOALUMIMHUK BOCMPUHUMAET UX TONbKO B OAHOM
NPOTMBOMONOXHOM HarnpaBfiEHUN OTHOCUTENBHOIO
Opyroro NoALINMHUKA.

MoAwWwmnnNHUKKN, cnapeHHbIE MO CXEME «ULIOM K
nmuy», He TpebylT OYEHb TOYHOMO BblpaBHUBAHUS
MECTOMOMOXEHWNN MOALWUNHUKOB M3-3a UX
OTHOCUTENBbHO MareHbKOM OMOPHOM LWUPUHBI (a).
C Opyron CTOpPOHbI, 3TU CNapeHHble MOALUMMHUKA
He cnocobHbl BOCNpMHMMAaTL OMNpoKuAbiBaloLmne
MOMEHTbI 13-3a HEOONbLUONM XECTKOCTU TaKow
KOMIMOHOBKW.

B nogwunHukax, cnapeHHbIX NO cxeme
«UUOM K nuuy», TensioBoe paclinpeHue Bana

Bbi3biBaeT yMéHblleHue BHyTpeHHero ocesoro
3a3opa unu yeernimieHue npeaBapuTesibHOro
HaTAra.

MoAawnnHUKKN, cnapeHHble No cXxemMe «CMUHOWN
K CMUHe»

[dencTBua oceBbIX CUM B 3TON KOMMNOHOBKE
NOALLMNHUKOB NO406HO AENCTBMUSIM B KOMMNOHOBKE
«IMLOM K NULY» U BOCMPUHUMAKOTCS KaXablM
OOWHOYHLIM MOAWMMHUKOM TOSIbKO B O4HOM
HanpaBneHuu.

PaavanbHO-ynopHble LWapuKoBble MOALIMMHUKNA,
cnapeHHble MO CXeMe «CMUHA K CMUHEeY,
obecneynBaloT 04eHb BbICOKYH XECTKOCTb
KOMMOHOBKK Gnarogapsi 60nbWoOnW ONOPHOMN
wupuHe (a). OHM Takke CNOCOGHLI BOCNPUHMMATL
ONpOKMAbIBAOLLME MOMEHTHI.

MoaWKnNHMKKN, cnapeHHble Mo cXeMe «CnuHa

www.nke.at
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OpHopsaaHble papgnanbHO-yNnopHble
LapuKkoBble NoALUNHUKN

K CMUHEe», He cNnoco6HbI KOMMNEHCMpPOBaTh
nepeKkocsl.

HomuHanbHble Harpy3ku cnapeHHbIX
NoALUNHUKOB

OCHOBHbIE HOMWHAnNbHbIE HArpy3ku, ykasaHHble
B Tabnuuyax n3gennn, oTHOCATCHA TONbKO K
OAMHOYHBLIM NOALUUMHUKAaM.

Ons nap NoAWMWNHWKOB, YCTAHOBIIEHHbIX
BNMNOTHY 00k 0 60K (yHMBepcanbHOe
I/ICI'IOJ'IHeHVIe), npumMeHMMbl cnepywoumne
dopMyrbl:

- HOMMUHanNbHaa AUWHaMun4yeckKkasa Harpyska
CnapeHHbIX NoALNNHNKOB:

- *
Cr pair — 1!62 Cr single bearing

- HOMMWHanNnbHaA cTaTn4dyeckad Harpyska
CnapeHHbIX NoALWNMHNKOB:

=9 *
COr pair — 2 COr single bearing

HomMuHanbHbIe YacTOThl BpaleHus
cnapeHHbIX NOAWUMNHUKOB AOMXHbI ObITb
yMeHbweHbl Ha 20% nNo cpaBHeHUIO C
nokasaTensiMyv OAUHOYHbIX MNOALIMMHUKOB.

MuHuManbHas Harpyska

MogWnNHMKN KavyeHus Tpe6yr0T MWUHUManbHON
Harpys3km BO BCeX 3KCrjiyaTauMOHHbIX yCNoBUAX
Ana rapaHTunm KMHeMaTn4yeCckKnu KOppPeKTHOro
BbINOJTHEHNA CBOUX (i)yHKLl,I/IIZ TenamMmmn Ka4eHud.

Ons ogHOpSAAHbLIX paguanbHO-YMNOPHbIX
wapwukoBbix nogwunnHukos NKE MuHumanbHas
Harpyska gonxHa coctaBnatb 1% or
HOMMWHaNbLHOM AMHAMUYECKOW Harpy3Kku.

OKkBUBanNneHTHas AMHaMuuyeckasn
Harpyska nogwunHuUKa

Onsa pagvanbHO-yNOPHbIX WAaPUKOBBIX
NOAWMUNHUKOB C Yrnom KoHTakTa 40°,
NCMONb3yeMbIX Kak OAMHOYHbIE B KOHCTPYKTUBHOM
ncnonHexnnn B nnn BE, nnu kak cnapeHHble

NKE

BEARINGS

no cxeme «TaHAeM» B YHUBepcarbHOM
UCNOJNMMHeHuUn, AOoNXHa Ncnonb3oBaTbCHd
cnegywowiasa opmyna:

Koraoa

Fa

<114 Torma P =Fr

Fr
Wnu, Korga

Fa

F_ > 1,14 Torga P =0,35"F, + 0,57*F,
MpumeyaHue:

B cnyyae pagnanbHO-yNOPHbIX LWAPUKOBBIX
NOALWMMHNKOB, KaxAas NPUITOXEHHasa K HUM
BHELWHAA paguanbHasa Harpyska Bbi3biBaeT
nosiBrieHMe BHYTPEHHEN OCEBOWN CUTbI.

Ona pacuyeta pesynbTUpyloLWwen oCceBon CUnbl
Fa HeoGxoaumo paccmoTpeTb MHdOpMauuio,
npeacTaBneHHyto B Tabnuue 3.

[nsa paguarnbHO-yNopHbIX LWapYKOBbIX MOALLIMIHUKOB
B YHMBEpCaribHOM UCMOMHEHWUMW, CNAapeHHbIX Mo
CXeMe «JIMLOM K JNIULLY» WUITN «CMIMHOM K CMUHEe»,
JOIDKHA UCMONb30BaTLCS criepyoLas dopmyna:

Korga
Fa
<1,14 Ttorpa P=F,+0,55*F,
Fr
Wnu, Korga
F

FL > 1,14 Torpa P = 0,57*F, + 0,93*F,
MpumeyaHue:

F. n F, aBnsaoTca cunamm, AeNCTBYOLWMMU Ha
CrapeHHble NOALLIMMHMKN.
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OKBUBaNeHTHasa cTaTnyeckas Harpy3ka
Ha noALUNHUK

Ona pagvManbHO-yNOpPHbIX WAPUKOBbIX
noagwWMNHNKOB ucnonHeHunm B nnu BE,
NCNonb3yeMbIX Kak OAUHOYHbIE NMOALMNMHUKN
UK KaKk cnapeHHble MO cxeMe TaHAeM:

P,=05*F, + 0,26 * F,

Ho, korna P, meHbwe yem F,, BenuuuHa F,
[OMMKHa UCnonb30oBaTbCHA Kak 9KBMBaNeHTHas
cTaTnyeckasi Harpyska Ha noaLnmHUK.

Ons pagvManbHO-yNOpPHbIX WAPUKOBbIX
NOALWMWMHUKOB B YHMBEPCANIbHOM UCMOMTHEHWU,
CMapeHHbIX MO CXeMe «JIMLIOM K NIULy» Unu
«CMUHOWM K CMIUHE»:

P,=F,+0,52*F,

Mpumeyanue:

F. n F, saBnswoTca cunamu, eNCTBYOWNMU Ha
cnapeHHble NOALWNMHUKW.

OceBble Harpy3km Ha ogaonHO4YHble
paaunanbHO-YyNOpPHbIEe WHApPpUKOBbLIE
NnoALUUMNHUKA UINUN cnapeHHble Mo cCXeme
«TaHAemMm»

B cnyyae paauanbHO-YMNOPHbIX WapUKOBbIX
NOOAWWNHUKOB, Kaxaas MPUNOXEHHas
paguasbHas Harpyska cosgaer 4OMOSHUTENbHYO
BHYTPEHHIOI OCEBYI Harpysky u3-sa
NPUCYTCTBYIOLLETO B MOALIMUMHUKE Yriia KOHTaKTa.

B cnyyae paguanbHO-yNOPHbIX LUAPUKOBLIX
NOALUMMHUKOB, CNApPEHHbIX MO CXEME «CMUHOM
K CMUHEe» UMW «NULOM K nmuuy», dTa
AonosiHuTenbHaa oceBadA Harpys3ka BO3HUKaeT
BHYTPM napbl nogwunnHukos. B cnyyae
pagunanbHO-YNOPHbIX LIAPMKOBBLIX NOALIMMNHUKOB,
yCTaHaBMNMBaEMbIX Kak OOUHOYHbIE MOALLUMMHUKM
Unu B nape rno cxeme «TaHaem», Heob6xognmo
OOMONHUTENbHOE pacCcMOTpPeHne 3TON OCEBOW
Harpysku.

OpHopsaaHble papunanbHO-yNnopHble
LwapuKoBble NoALWNMHUKN

PacueTHble hopMynbl pe3ynbTUPYIOLLNX OCEBbLIX
Harpy3ok npveegeHbl B Tabnuue 3 Ha cTp. 302.

MpumeyaHue:

dopmynbl, npuBegeHHble B Tabnuue 3,
nogpasymeBaloT NOAWNNHUKU, nMeoLWwune
pabounii 3a30p GNM3KUIA K HOMIO.

PagvanbHble Cunbl, NPUNOXEHHbIE K
noAWwWunnHMKaMm, Bcerga OEeNncTBYOT B LEHTpe
AaeneHuns (a) NoALMNHMKOB.

OTo paccTosHuMe (@) ykasaHo B Tabnuuax
n3genun.

PagnanbHblie cunbl (F,, and F,5) KkoTopble
OEWCTBYHT Ha NMOALWUMHUKNA, BCEerga AOJIKHbI
paccmMaTpuBaTbCs Kak NONOXMWUTENbHbIE,
He3aBUCKMMO OT UX (PAKTUYECKOrO HanpaBneHus.

Kpome Toro, npegnonaraeTcss npucyTcTeue
BHeLLHen oceBon cunbl F, .
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OpHopsaaHble papgnanbHO-yNnopHble

LapukKkoBble NoALUNHUKN

NKE

BEARINGS

Pe3ynbTupyrouime oceBble Harpy3kum Ha ogHoOpsiAHble paAauanbHO-yNOpHbIEe WAapPUKOBbIe
noALWMUNHUKKN ucnonHeHun B n BE (yron koHTakTa 40°)

OceBas Harpy3ka Ha NOALIMMHUK
KoMnoHoBKa noALMNHNKOB [nsa Harpy3ok, ecnu
A B
KomnoHoBka no cxeme
«CMWUHOM K CNUHEe»
B A A
7 FrA 2 I:rB FaA = 1114 * FrA FaB = FaA + Fa
u N F.20
B
KomnoHoBKa no cxeme Fa<Fa . Faa=1,14 *Fn| Fg=Fau+F,
«MULIOM K MUy » Fa2 1,14 (Fg - Fa)
A
C
FrA > FrB
Fa<1114*(FrA_FrB) FaA=FaB_Fa FaB=1r14*FrB
oder / or
F,=0
KomnoHoBka no cxeme
«CMUHOWM K CUHe»
B A D
7 FrA < I:rB FaA = FaB + Fa FaB = 1,14 * FrB
SN XN F,20
L
rA E
KomnoHoBKa no cxeme Fin> Fig Fa=Fs+F, Fie=1,14"Fg
«MIALIOM K ULy » Faz1,14* (Fa- Fps)
A B
Fa<1|14*(FrA'FrB) — * —
Oder / or FaA - 1114 FrA FaB - FaA Fa
F.=0
Tabnuua 3
302 www.nke.at
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BEARINGS

Pa3mepbl conpsiXXeHHbIX getanen
M rantenen AN ogHOpPAQHBbIX
pagvanbHO-YyNOPHbIX WapUKOBbIX
noALwunHMKoB ucnonHeHum B u BE

Mpyn NnpuMeHeHUN pagnanbHO-YyNOPHBbIX
LWapuKoBbIX NOALWNNHNKOB ocoboe BHUMaHue
OONMXHO ObITb YyAeneHoO onpefeneHuto
onTMManbHbLIX ONOp ANSA Konew noAwunHuKa
B CMEXHbIX geTanax, 4to obycnoBneHo
NPUCYTCTBMEM BHYTPEHHMX OCEBbIX CUI.

[eTtanun, okpyxatLwwme NOAWMNMNHNK, SOMKHbI
6bITb paspaboTaHbl Takum obpasom, 4TOOHI
obecneymBanacb COOTBeTCTBYylOLWAasa oceBas
onopa Ans Konew NoALunHWKa, 6esonacHasa npu
BCEX YCMOBUSIX.

Onsa nonyyeHnsa Hagnexawen oceBor Onopbl,
3anneynky Bana u OTBEPCTUSI Kopryca AOMKHbI
WUMETb ONpeaeneHHyo MUHUMarbHYH BbICOTY.

C Apyrow CTOPOHbI, KOnbli@ NOALUMMHMKA AOMKHbI
KOHTaKTUpoBaTb C COMPSXKEHHbIMW AeTansamMu
TOnbKo 6oKoBbIMW cTOpoHamu. lMpuyem dacku
Koney NOAWMWMNHWKOB He AOJIKHbl KacaTbcs
nepexofHbIX rantenen sanne4ynkos Bana unm
OTBEpCTUS Kopryca.

Moatomy, Hanbonbwnn pagnyc nepexonHomn
rantenu (rg nnu rg1, COOTBETCTBEHHO) AOIMKEH
OblTb BCcerga MeHblle, YeM MUHUMAamNbHbIN
pa3mep dacku koneu nogwunHuka (r1, r2), kak
nokasaHo Ha cTpaHuue 304.

PekomeHgaummn ona pasMepoB COMPSXKEHHbIX
aetanewn onpegeneHsl B ctaHgapte DIN 5418,
BENMNYUHbLI pa3MepoB acok NOALWMUNHUKOB
ykasaHbl B Tabnuuax usgenvin.

OpHopsaaHble papgnanbHO-yNnopHble
wapuKoBble NoALWNNHUKN

HacocHbin achdpekT npu cmasbiBaHUU
Macrom

ACMMMETPUYHbIEe NOAWNNHUKA, K KOTOPbIM
OTHOCATCS M pagunanbHO-yNopHble LWapUKoBble
nogLWwnnHUKN, n3-3a nx BHyTpeHHeI7I KOHCTPYKUMA
co3faloT B NoAWnnHUKe, Tak Ha3biBaeMbli,
HaCOCHbIN 3P dEKT.

OT0T 3hbheKT MOXET Takke UCMNONb30BaATLCA C
nonb3ow Anst NOAAEPXKM LUMPKYNaLMM Macna B
CMa304HON CUCTEME.

B cnyyae nogauv LMpKynupylowero B cucteme
mMacna B NpOTUBOMOJIOXXHOM HanpaBfeHuMm,
OTHOCUTENbLHO HamnpaBneHns AeWCTBUA HACOCHOTo
adbdpekTa B NOAWNMHUKE, OOMKHO BbITb yYTEHO
yBernMyeHHoe COMNpOoTUBMEHNE NOTOKY Macna.
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OpHopsaaHble papgnanbHO-yNnopHble N K E

LapuKkoBble NoALUNHUKN B EARINGS

Pa3mepbl conpsiXeHHbIX AeTanemn v rantenen AnA oAHOPSAAHLIX paananbHO-YNMOPHbIX LWAaPUKOBbIX
NOALINMHMKOB METPUYECKUX pa3mMepoB (Mm)

b)) ‘g Dy D3 ‘g D1 D3
OuameTp Twn 72 .. -B (-BE) Tun 73 ..-B (-BE)
Bana D, D, D, ry rg1 D, D, D, ry Fg1
noALMINHUKa noALwWMnH1Ka

(Mmm) MWH MaKC MaKC MaKc MaKcC MWH MaKC MaKC MakKc Mack
10 7200-BE 14 26 27 0,6 0,3 - - - - - -
12 7201-BE 16 28 29 0,6 0,3 7301-BE 18 31 33 1 0,6
15 7202-BE 19 31 32 0,6 0,3 7302-BE 21 36 38 1 0,6
17 7203-BE 21 36 36 0,6 0,6 7303-BE 23 41 43 1 0,6
20 7204-BE 26 41 43 1 0,6 7304-BE 27 45 48 1 0,6
25 7205-BE 31 46 48 1 0,6 7305-BE 32 55 58 1 0,6
30 7206-BE 36 56 58 1 0,6 7306-BE 37 65 68 1 0,6
35 7207-BE 42 65 68 1 0,6 7307-BE 44 71 75 1,5 1
40 7208-BE 47 73 76 1 0,6 7308-BE 49 81 85 1,5 1
45 7209-BE 52 78 81 1 0,6 7309-BE 54 91 95 1,5 1
50 7210-BE 57 83 86 1 0,6 7310-BE 61 99 104 2 1
55 7211-BE 64 91 95 1,5 0,6 7311-BE 66 109 114 2 1
60 7212-BE 69 101 105 1,5 1 7312-BE 72 118 123 2,1 1
65 7213-BE 74 111 115 1,5 1 7313-BE 77 128 133 2,1 1
70 7214-BE 79 116 120 1,5 1 7314-BE 82 138 143 2,1 1
75 7215-BE 84 121 125 1,5 1 7315-BE 87 148 153 2,1 1
80 7216-BE 91 129 134 2 1 7316-BE 92 158 163 2,1 1
85 7217-BE 96 139 144 2 1 7317-BE 99 166 173 2,5 1
90 7218-BE 101 149 154 2 1 7318-BE 104 176 183 2,5 1
95 7219-BE 107 158 163 21 1 7319-BE 109 186 193 2,5 1
100 7220-BE 112 168 173 21 1 7320-BE 14 201 208 2,5 1
105 7221-BE 17 178 183 2,1 1 7321-BE 19 211 218 2,5 1
110 7222-BE 122 188 193 2,1 1 7322-BE 124 226 233 2,5 1
120 7224-B 132 203 208 2,1 1 7324-B 134 246 253 2,5 1
130 7226-B 144 216 223 25 1 7326-B 147 263 271 3 1,5
140 7228-B 154 236 243 25 1 7328-B 157 283 291 3 1,5
150 7230-B 164 256 263 2,5 1 7330-B 167 303 311 3 1,5
160 7232-B 174 276 283 25 1 7332-B 177 323 331 3 1,5
170 7234-B 187 293 301 3 1,5 7334-B 187 343 351 3 1,5
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LwapuKoBble NoALWNMHUKN
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OpHopsiAHble paauanbHO-YNopHble N K E N K E OpHopsiAHble paauanbHO-yNopHble

wiapuKkoBblie nogWNNHUKN wapukoBblie NoALUMHUKN

B EARINGS BEARINGS
~B
o] I’4
" 3
> PekomeHayemble pasmepbl CONPS>KEHHbIX
" S i AeTaneil v ranTeneil ykasabl Ha cTp. 304
D t-—-1- d
a
Fa6apuTHbie pa3mepsbl (MM) O603Ha4yeHMe HomuHanbHas TennoBas MpepenbHas Bec Fa6apuTHbie pa3mepbl (MM) O6Go3HavyeHue HomuHanbHas TennoBas MpepensHas Bec
noawunHUMKa Harpyska (kH) HOMUHANbHas HOMWHanbHas (kr) nogwunHuka Harpy3ska (kH) HOMMHanbHas  HOMMHanbHas YacToTa (kr)
yacToTa Bpaliewus  YacToTa BpalueHus yacToTa BpaLLeHus BpalLeHns
(06/MuH) (06/muH) (06/MuH) (06/mMuH)
d D B ryly I3l a C, Cor C, N, ng m d D B r,r, r,r, a C, C, C, Ng, ng m
MWH MUH AWH. CcTaT. MUH MWUH OWH. CTaT.

10 30 9 0,6 0,3 13 7200-BE-TVP 7 33 02 22800 30000 0,03 35 72 17 1.1 06 31 7207-BE-MP 30,6 19,2 0,9 10000 11000 0,3
12 32 10 0,6 0,3 14 7201-BE-TVP 7,5 38 02 21700 26000 0,04 80 21 1,5 1 35 7307-BE-TVP 40,2 244 11 8000 11000 0,46
37 12 1 0,6 16 7301-BE-TVP 10,5 5 0,5 16500 24000 0,06 80 21 1,5 1 35 7307-BE-MP 37,7 222 1,0 8100 10000 0,46
15 35 1" 0,6 0,3 16 7202-BE-TVP 88 44 02 19800 24000 0,05 40 80 18 11 0,6 34 7208-BE-TVP 36,2 258 1,2 8900 11000 0,37
42 13 1 0,6 19 7302-BE-TVP 131 6,7 0,3 14300 20000 0,08 80 18 11 06 34 7208-BE-MP 36,1 239 11 9000 10000 0,37
17 40 12 0,6 0,6 18 7203-BE-TVP 115 6,1 03 17600 22000 0,07 90 23 14 1 39 7308-BE-TVP 51 330 15 7200 10000 0,63
40 12 0,6 0,6 18 7203-BE-MP 10,8 55 03 17800 20000 0,07 90 23 1,5 1 39 7308-BE-MP 486 303 14 7300 9000 0,63

47 14 1 0,6 20 7303-BE-TVP 16,8 83 04 13000 19000 0,11 45 85 19 1.1 0,6 37 T7209-BE-TVP 395 282 13 8400 10000 0,41

47 14 1 0,6 20 7303-BE-MP 155 74 03 13100 19000 0,11 85 19 1,1 06 37 7209-BE-MP 37,8 26,3 1,2 8400 9000 0,41
20 47 14 1 0,6 21 7204-BE-TVP 148 83 04 15900 19000 0,11 100 25 1,5 1 43  7309-BE-TVP 61 40,1 1,8 6600 9000 0,84
47 14 1 0,6 21 7204-BE-MP 139 76 03 16000 18000 0,11 100 25 1,5 1 43 7309-BE-MP 58 36,8 17 6700 8000 0,84
52 15 1.1 0,6 23 7304-BE-TVP 209 11,1 05 11600 18000 0,15 50 90 20 1,1 06 39 7210-BE-TVP 408 305 14 7900 9000 0,47
52 15 1,1 0,6 23 7304-BE-MP 195 10,0 05 11700 18000 0,15 90 20 1,1 06 39 7210-BE-MP 39,2 286 1,3 8000 8500 0,47

25 52 15 1 0,6 24 7205-BE-TVP 16,2 10,1 05 14000 17000 0,13 110 27 2 1 47  7310-BE-TVP 77 52 23 6100 8000 1.1
52 15 1 0,6 24 7205-BE-MP 155 94 04 14100 15000 0,13 110 27 2 1 47 7310-BE-MP 73 473 22 6200 7500 1.1
62 17 1.1 0,6 27 7305-BE-TVP 272 156 0,7 9900 15000 0,23 55 100 21 1,5 1 43 7211-BE-TVP 51 385 1.8 7200 8000 0,64
62 17 1,1 0,6 27 7305-BE-MP 255 141 0,6 10000 14000 0,23 100 21 1,5 1 43 7211-BE-MP 48,5 36,1 1,6 7200 7500 0,64

30 62 16 1 0,6 27 7206-BE-TVP 249 156 07 11600 14000 0,2 120 29 2 1 51 7311-BE-TVP 88 60 27 5700 7000 1,4
62 16 1 0,6 27 7206-BE-MP 23,7 144 07 11600 13000 0,2 120 29 2 1 51 7311-BE-MP 83 55 25 5800 6700 1,4

72 19 1,1 0,6 31 7306-BE-TVP 36,2 214 1,0 8700 13000 0,35 60 110 22 1,5 1 47  7212-BE-TVP 59 444 20 6600 7500 0,8

72 19 1.1 0,6 31 7306-BE-MP 339 194 0,9 8800 12000 0,35 110 22 1,5 1 47  7212-BE-MP 56 415 19 6600 7000 0,8

35 72 17 1.1 0,6 31 7207-BE-TVP 32,2 20,8 0,9 9900 12000 0,3 130 31 21 1,1 55 7312-BE-TVP 107 74 34 5300 6700 1,8
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OfHopsiAHble paauanbHO-yNopHble N K E N K E OpHopsiAHble paauanbHO-yNopHble

wiapuKkoBblie nogWNNHUKN wapukoBblie NoALUMHUKN

B EARINGS BEARINGS
~B
o] I’4
" 3
> PekomeHayemble pasmepbl CONPS>KEHHbIX
" S i AeTaneil v ranTeneil ykasabl Ha cTp. 304
D t-—-1- d
a
Fa6apuTHbie pa3mepbl (MM)  O6o3HayeHune HomuHanbHas TennoBas MpepenbHas Bec Fa6apuTHbie pa3vepbl (MM)  O6o3HayeHune HomuHanbHas TennoBas lMpepenbHas Bec
nogwunHuka Harpy3ska (kH) HOMUHANbHas HOMMWHanbHas (kr) nogwunHuka Harpy3ka (kH) HOMMHanbHast HOMWHanbHas (kr)
yacToTa BpalieHus  YacToTa BpaLleHus YyacToTa BpalieHus  YacToTa BpaLueHus
(06/MuH) (06/MuH) (o6/MuH) (06/muH)
d D B ry,r, rur, a C, Cor C, Ng, ng m d D B ry,r, rur, a C, C, C, Ng, ng m
MWUH MUH AVH. cTat. MUH MUH AWH. CcTaT.

60 130 31 21 1.1 55 7312-BE-MP 101 68 3.1 5400 6000 1,8 90 190 43 3 1,1 80 7318-BE-MP 164 135 5.2 4000 4300 53
65 120 23 1,5 1 50 7213-BE-TVP 70 54 24 6000 6300 1 95 170 32 21 11 72 7219-BE-MP 121 101 4,0 4800 4300 3.1
120 23 1,5 1 50 7213-BE-MP 67 50 23 6100 6300 1 200 45 3 1,1 84 7319-BE-MP 175 149 56 3900 3800 6,2

140 33 21 1.1 60 7313-BE-TVP 108 80 3,6 5100 5600 2,2 100 180 34 21 1,1 76 7220-BE-MP 136 114 44 4600 4000 3,4

140 33 21 11 60 7313-BE-MP 102 73 3,3 5100 5600 2,2 215 47 3 11 90 7320-BE-MP 200 175 6,3 3700 3600 7,7

70 125 24 1,5 1 53  7214-BE-TVP 72 58 26 5800 6300 1.1 105 190 36 21 1,1 80 7221-BE-MP 149 129 48 4400 4000 4,4
125 24 1,5 1 53 7214-BE-MP 69 54 2,5 5900 6000 1,1 225 49 3 1,1 94 7321-BE-MP 211 194 6,9 3500 3400 9,5

150 35 21 1,1 64 7314-BE-TVP 125 91 3,9 4800 5300 2,7 110 200 38 21 1.1 84 7222-BE-MP 161 145 53 4300 3600 4,7
150 35 21 1,1 64 7314-BE-MP 118 83 36 4900 5300 2,7 240 50 3 1.1 98  7322-BE-TVP 236 226 7,7 3200 3200 10,4
75 130 25 1,5 1 56 7215-BE-TVP 75 62 2,8 5600 5600 1,2 240 50 3 1,1 98 7322-BE-MP 223 207 71 3300 3400 10,4
130 25 1,5 1 56 7215-BE-MP 72 58 26 5700 5600 1,2 120 215 40 21 1.1 90 7224-B-MP 158 151 53 4100 3600 6,2
160 37 21 1,1 68 7315-BE-J 138 106 44 4500 5000 3,2 260 55 3 1,1 107 7324-B-MP 234 220 838 3000 3200 14,5

160 37 21 1,1 68 7315-BE-MP 130 97 41 4600 5000 3,2 130 230 40 3 1,1 96 7226-B-MP 197 207 7 3600 3400 7
80 140 26 2 1 59  7216-BE-TVP 88 74 32 5200 5600 1,5 280 58 4 1,5 115 7326-B-MP 250 268 8,5 2800 2800 17,5
140 26 2 1 59 7216-BE-MP 84 69 3,0 5300 5300 1,5 140 250 42 3 1,1 103 7228-B-MP 195 210 6,8 3400 3000 8,9
170 39 21 11 72 7316-BE-MP 141 109 44 4400 5000 4,3 300 62 4 1,5 123 7328-B-MP 275 309 95 2500 2600 215

85 150 28 2 1 63 7217-BE-TVP 105 87 3,6 5000 5300 1,9 150 270 45 3 1,1 1M 7230-B-MP 209 241 75 3100 2800 1
150 28 2 1 63 7217-BE-MP 101 81 3.4 5100 5000 1,9 320 65 4 1,5 131 7330-B-MP 303 366 10,9 2300 2400 26
180 41 3 1.1 76 7317-BE-MP 152 122 48 4200 4800 4,6 160 290 48 3 1,1 118 7232-B-MP 200 237 7.2 3000 2600 13,8

90 160 30 2 1 67 7218-BE-TVP 112 94 3,8 4900 4500 2,4 340 68 4 1,5 139 7332-B-MP 356 437 12,6 2100 2200 30
160 30 2 1 67 7218-BE-MP 107 88 3,6 4900 4500 24 170 310 52 4 1,5 127 7234-B-MP 222 270 79 2800 2400 17,5

190 43 3 1.1 80 7318-BE-TVP 173 147 56 4000 4500 53 360 72 4 1,5 147 7334-B-MP 359 548 128 1900 2200 36
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OpHopsaHble paananbHO-yNoOpHbIe

wiapuKkoBblie nogWNNHUKN

2
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NKE

B EARINGS

Fa6apuTHbie pa3mepbl (MM)  O6o3HavyeHue HomuHanbHas TennoBas MNpepenbHas Bec
nogwunHuka Harpy3ska (kH) HOMUHANbHas HOMWHanbHas (kr)
yacToTa BpalieHus  4acToTa BpalleHus
(06/MuH) (06/MuH)
d D B r,r, ryr, a C. Cor (o N, Ng m
MUH MUH AVH. cTart.

180 320 52 4 1,5 131 7236-B-MP 253 320 9,2 2600 2400 18

380 75 4 2 156 7336-B-MP 373 489 133 1900 2000 42

190 340 55 4 1,5 139 7238-B-MP 273 353 99 2400 2200 22
400 78 5 2 164 7338-B-MP 371 524 13,9 1800 1900 48,5

220 400 65 4 1,5 164 7244-B-MP 322 464 12 2100 1800 37

240 440 72 4 1,5 180 7248-B-MP 363 538 13,3 1900 1700 49
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OpHopsigHble paguan bHO-yNMOpPHbIe

BEARING LWap1KoBbIe MOALMMHUKA
PekomeHayemble pasmepbl COMPSXKEHHbIX
JeTtanen v rantenen ykasaHbl Ha cTp. 304
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OAHOpﬂ,D,HbIe paauanbHO-yNopHbie WapukoBbie

NKE

NOALWMNMHUKN B YHUBEPCaribHOM MCMONTHEHUN BEARINGS
FabapuTHble pa3vepsbl O6o3HayeHne HomuHanbHas TennoBas MpepenbHas Bec
(mm) noAwunHuka  Harpy3ska (kH) HOMMHanbLHas HOMMHanbHas (kr)
4acToTa BpaLyeHus yacroTa
(06/muH) BpalLeHus
(06/MuH)
d D B r,r, r;r, a c. C, C, N, ng m
MWH  MWH OVH, crTar,
15 3 N 06 03 16 7202-BECB-TVP 88 44 02 19800 24000 0,05
17 40 12 06 06 18 7203-BECB-MP 10,8 55 0,3 17600 22000 0,07
47 14 1 0,6 20 7303-BECB-MP 155 7,4 0,3 13100 19000 0,11
20 47 14 1 0,6 21 7204-BECB-TVP 14,8 83 0,4 15900 19000 0,11
47 14 1 06 21 7204-BECB-MP 139 76 0,3 16000 18000 0,11
52 15 1.1 0,6 23 7304-BECB-TVP 209 11,1 05 11600 18000 0,15
52 15 1,1 0,6 23 7304-BECB-MP 195 10 0,5 11700 18000 0,15
25 52 15 1 0,6 24 7205-BECB-TVP 16,2 10,1 0,5 14000 17000 0,13
52 15 1 0,6 24 7205-BECB-MP 155 94 0,4 14100 15000 0,13
62 17 11 0,6 27 7305-BECB-TVP 27,2 156 0,7 9900 15000 0,23
62 17 11 0,6 27 7305-BECB-MP 255 14,1 0,6 10000 14000 0,23
30 62 16 1 0,6 27 7206-BECB-TVP 249 156 07 11600 14000 0,2
62 16 1 0,6 27 7206-BECB-MP 23,7 144 07 11600 13000 0,2
72 19 1,1 0,6 31 7306-BECB-TVP 36,2 214 1 8700 13000 0,35
72 19 1,1 0,6 31 7306-BECB-MP 339 194 0,9 8800 12000 0,35
35 72 17 1,1 0,6 31 7207-BECB-TVP 322 208 09 9900 12000 0,3
72 17 11 06 31 7207-BECB-MP 306 19,2 09 10000 11000 0,3
80 21 1,5 1 35 7307-BECB-TVP 40,2 244 11 8000 11000 0,46
80 21 1,5 1 35 7307-BECB-MP 37,7 2272 1 8100 10000 0,46
PekomeHayemble pasmepbl CONPsHKEHHbIX AeTanen
1 ranTtenen ykasaHbl Ha cTp. 304
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I NG S

B E AR

% N

a

X—Anordnung

OAHOpﬂAH ble pagnanbHO-ynopHbIie LWapukoBble

nogwuUnHUKN B yHUBepcaribHOM UCNOJTHEHUA

2B

SN\,
a

O—Anordnung

NN
N

N7

a

Tandem—Anordnung

Face to face Back to back Tandem
arrangement arrangement arrangement
FabapuTHble pa3mepsbl O6o3HayeHne HomuHanbHas Tennosas MpenenbHas Bec
(Mm) noAwunHuka  Harpy3ska (kH) HOMUHanbHas HOMMHanbHas (kr)
yacToTa BpaleHus YacToTa
(06/mMuH) BpaLleHus
(06/MuH)
d D B r,r, rjr, a c. C, C, Ng, ng m
MWUH  MWH AWH, cTaT,

40 90 23 15 1 39 7308-BECB-TVP 51 33 1,5 7200 10000 0,63
9 23 15 1 39 7308-BECB-MP 486 30,3 14 7300 9000 0,63

45 85 19 11 06 37 7209-BECB-MP 37,8 263 1,2 8400 9000 0,41
100 25 15 1 43 7309-BECB-TVP 61 40,1 18 6600 9000 0,84

100 25 1,5 1 43 7309-BECB-MP 58 368 17 6700 8000 0,84

50 90 20 1,1 06 39 7210-BECB-MP 392 286 13 8000 8500 0,47

10 27 2 1 47 7310-BECB-TVP 77,0 52 2,3 6100 8000 11

110 27 2 1 47 7310-BECB-MP 73 473 22 6200 7500 1,1

55 100 21 1,5 1 43 7211-BECB-MP 485 36,1 1,6 7200 7500 0,64
120 29 2 1 51 7311-BECB-TVP 88,0 60 2,7 5700 7000 1,4

120 29 2 1 51 7311-BECB-MP 83 55 2,5 5800 6700 1,4

60 110 22 1,5 1 47 7212-BECB-TVP 59 44 2 6600 7500 0,8
10 22 1,5 1 47 7212-BECB-MP 56 415 19 6600 7000 0,8

130 31 2,1 11 55 7312-BECB-TVP 107 74 34 5300 6700 1,8

130 31 21 1.1 55 7312-BECB-MP 101 68,2 31 5400 6000 1,8

65 120 23 15 1 50 7213-BECB-MP 67 50 2,3 6100 6300 1

140 33 21 1,1 60 7313-BECB-TVP 108 80 3,6 5100 5600 2,2

140 33 21 11 60 7313-BECB-MP 102 73 3,3 5100 5600 2,2

70 125 24 1,5 1 53 7214-BECB-MP 69 54 2,5 5900 6000 1,1
150 35 21 1.1 64 7314-BECB-TVP 125 91 3,9 4800 5300 2,7

PekomeHyemble pasmepbl CONPsiKEHHbIX AeTanen
W ranTenen ykasaHbl Ha cTp. 304

www.nke.at

313



OAHOpﬂ,D,HbIe paauanbHO-yNopHbie WapukoBbie

NKE

NOALWMMHUKN B YHUBEPCaribHOM MCMONTHEHUN BEARINGS
FabapuTHbIe pa3mepbl O6os3HauyeHne HomuHanbHas Tennosas MpenenbHas Bec
(mm) noAwunHuka  Harpy3ska (kH) HOMMHanbLHas HOMMHanbHas (kr)
4acToTa BpaLyeHus yacroTa
(06/muH) BpalLeHus
(06/MuH)
d D B r,r, r;r, a c. C, C, Ng, ng m
MWH  MWH OVH, crTar,
70 150 35 21 1.1 64 7314-BECB-MP 118 83 3,6 4900 5300 2,7
75 130 25 1,5 1 56 7215-BECB-MP 72 58 2,6 5700 5600 1,2
160 37 21 1.1 68 7315-BECB-MP 130 97 4.1 4600 5000 3,2
80 140 26 2 1 59 7216-BECB-TVP 88 74 3,2 5200 5600 1,5
140 26 2 1 59 7216-BECB-MP 84 69 3 5200 5300 1,5
170 39 21 1.1 72 7316-BECB-MP 141 109 44 4400 5000 43
85 150 28 2 1 63 7217-BECB-MP 101 81 34 5100 5000 1,9
180 41 3 11 76 T7317-BECB-MP 152 122 48 4200 4800 4,6
90 160 30 2 1 67 7218-BECB-MP 107 88 3,6 4900 4500 24
190 43 3 1,1 80 7318-BECB-TVP 173 147 56 4000 4500 53
190 43 3 1,1 80 7318-BECB-MP 164 135 52 4000 4300 53
95 170 32 21 1,1 72 7219-BECB-MP 121 101 4 4800 4300 3,1
200 45 3 1,1 84 7319-BECB-MP 175 149 56 3900 3800 6,2
100 180 34 2,1 1,1 76 7220-BECB-MP 136 114 44 4600 4000 3,4
215 47 3 1,1 90 7320-BECB-MP 200 175 6,3 3700 3600 7,7
105 190 36 2,1 1,1 80 7221-BECB-MP 149 129 48 4400 4000 4,4
225 49 3 1,1 94 7321-BECB-MP 211 194 6,9 3500 3400 9,5
110 200 38 21 1,1 84 7222-BECB-MP 161 145 53 4300 3600 4,7
240 50 3 1,1 98 7322-BECB-TVP 236 226 7,7 3200 3200 10,4
240 50 3 1,1 98 7322-BECB-MP 223 207 7,1 3300 3200 10,4
PekomeHayemble pasmepbl CONPsHKEHHbIX AeTanen
1 ranTtenen ykasaHbl Ha cTp. 304
314 www.nke.at
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X—Anordnung

OAHOpﬂAH ble pagnanbHO-ynopHbIie LWapukoBble

nogwuUnHUKN B yHUBepcaribHOM UCNOJTHEHUA
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SN\,
a

O—Anordnung

NN
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a

Tandem—Anordnung

Face to face Back to back Tandem
arrangement arrangement arrangement
FabapuTHble pa3mepsbl O6o3HauyeHne HomwuHanbHas Tennosas MpenenbHas Bec
(mm) noAwunHuka  Harpy3ska (kH) HOMUHanbHas HOMMHanbHas (kr)
yacToTa BpaleHus YacToTa
(06/mMuH) BpaLleHus
(06/MuH)
d D B r,r, rjr, a c. C, C, Ng, ng m
MWUH  MWH AWH, cTaT,

120 215 40 2,1 1.1 90 7224-BCB-MP 158 150 5,3 4100 3600 6,2
260 55 3 1,1 107 7324-BCB-MP 234 220 838 3000 3200 14,5

130 230 40 3 1,1 96 7226-BCB-MP 197 207 7 3600 3400 7
280 58 4 1,5 115 7326-BCB-MP 250 268 8,5 2800 2800 17,5

140 250 42 3 1,1 103 7228-BCB-MP 195 210 6.8 3400 3000 8,9
300 62 4 1,5 123 7328-BCB-MP 275 309 95 2500 2600 21,5

150 270 45 3 1,1 111 7230-BCB-MP 209 241 7,5 3100 2800 1

320 65 4 1,56 131 7330-BCB-MP 303 366 10,9 2300 2400 26
160 290 48 3 1,1 118 7232-BCB-MP 200 237 72 3000 2600 13,8

340 68 4 1,5 139 7332-BCB-MP 356 437 12,6 2100 2200 30
170 310 52 4 1,56 127 7234-BCB-MP 222 270 7,9 2800 2400 17,5

360 72 4 1,5 147 7334-BCB-MP 359 548 12,8 1900 2200 36

180 320 52 4 1,5 131 7236-BCB-MP 253 320 9.2 2600 2400 18

380 75 4 2 156 7336-BCB-MP 373 489 133 1900 2000 42

190 340 55 4 1,5 139 7238-BCB-MP 273 353 99 2400 2200 22
400 78 5 2 164 7338-BCB-MP 371 524 139 1800 1900 48,5

220 400 65 4 1,5 164 7244-BCB-MP 322 464 12 2100 1800 37

240 440 72 4 1,5 180 7248-BCB-MP 363 538 13,3 1900 1700 49

PekomeHyemble pasmepbl CONPsiXEHHbIX AeTanen
W ranTenen ykasaHbl Ha cTp. 304
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Pa,quaano-ynoprle LapuKoBble NOoALINMHUKK C
YNNOTHEHUAMU U 3alLUTHbIMU wandamm

YNnoTHeHHble OQHOpPSAOHbIE
pagvanbHO-yNnoOpHble WapUKOBbIe
noawunHukmn NKE

CTaH,D,aprI, FaﬁapMTHble pa3mMepbl
DIN 616

OpHopsagHble N AByXpSAHble pagnanbHO-
YNOpHbIe WapWuKoBble NOALUIUMHUKKN METPUYECKNX
pasmepos DIN 628

CtaHgapTHble nnaHbl

Oo6Lwan yactb

NKE BbinyckaeT ogHopsAHble paananbHO-
YyNOpHble WapUKOBblIe NOAWMNMNHUKN C
YCUNEHHOW BHYTPEHHEN KOHCTpyKUMen cepum
72 BE n 73 BE ¢ KOHTaKkTHbIMU YNNOTHEHUAMMN
Tnna RSR (cyddukc -2RSR B 0603Ha4eHUM
NnoALWNMNHUKA) WU WTaMNOBaHHbIMUK CTanbHbIMU
3aWmnTHLIMK Wanbamu (cyddmke -2Z).

nOCTyngle cepuu noglLIMNHUKOB

OpHopsagHble paguanbHO-YNOPHbIE LWapuKoBble
nogwmnnHukn NKE ¢ ynnoTHeHuamu mvnun
3aWmMTHbIMK Wanbamu 6asmpyloTca Ha cepusax
noawmnHmkos 72 BE n 73 BE.

[Mo3ToOMy 3TV MOALIMMHUKA UMEIKT TEXHUYECKNE
XapakTepucTnkm nofobHble TeM, YTO OnMMUCaHbI
Ons cTaHAAPTHbIX OAHOPAAHLIX paguanbHO-
YyNOPHbIX WAPUKOBbIX NOAWMWNHUKOB
METPUYECKMX pa3mepoB Ha cTp. 306.

NKE BbinyckaeT ogHoOpAAHble pagunanbHO-
YNOpPHbIE WapUKOBbIE NOAWUNHUKN C
YNANOTHEHUAMU UNK 3aWMTHBIMK Wanbammn no
3akasam notpebuTtenen Ha Gase ansTepHaTUBHBLIX
cepuii NOALIMMHUKOB.

310 TpebyeT cneumnanbHOro CEpUMHOrO
npou3BoACTBa, NO3TOMY, NoXanyucrTa,
cesxuTecb ¢ NKE ans koHcynbTrauumm.

NKE

BEARINGS

Yron KoHTakTa «o»

CtaHoapTHble oaHOpsAAHbIe paauanbHO-
ynopHble wapukoBblie noawnnHukn NKE c
YNNOTHEHUSAMU UIU 3aWUTHbIMU Wanbamu
BbINYCKAOTCA € yrnamu KoHTakTa 40° (cydocpmke
B B 0603Ha4eHNAX NOALUMMNHMKOB).

Cenapartopbl

CtaHOapTHble oAHOpPSAHble paguanbHO-
ynopHble wapukosble nogwunHukn NKE c
YANOTHEHUSAMM UNWN 3aWUTHbIMK Wanbamm
ocHallalTcs cenapaTtopaMmu M3 nonuamupaa,
apMMUpOBaHHOIo CTEeKII0BONIOKHOM (cydhcbuke
TVP B 0603Ha4eHUN NOALLMMHUKOB).

Ona cneunanbHbIX NPUMNOXEHUN, NO 3akasy
NOOWMWNHUKKU MOTYT ObITb OCHaLWeHbI
cenapaTopamu Opyrux KOHCTPYKUUIA, Hanpumep,
LWTaMNOBaHHbIMU CTalfbHbIMK cenapaTtopamMmu
(cyddpukc J) unm wtamnoBaHHbIMU NaTyHHbIMU
cenapartopamu (cycddukc Y) u T.4.

Ecnu TpebGytoTca cenapatopbl crneunanbHON
KOHCTPYKLMK, noxanyucra, cesxkutecb ¢ NKE
ANA KOHCYNbTaLuu.

KomMnoHOBKM NOALWMNHMUKOB

OpoHOopsAAgHble paguanbHO-yNoOpHLIe
wapukoBble noawunHukn NKE ¢ ynnotHeHusamu
UMM 3alMTHbIMKM Wanbamu BbiNycKatTCcs
ANSA UCNOoMNb30BaHUA B KayecTBe OAMHOYHbIX
NMOALUMMHUKOB.

MpumeyaHue:

OpHopsAAHbLIe paaManbHO-YyNOPHbLbIE
wapukoBble noawunHukum NKE
CTaHOAPTHOMW KOHCTPYKLUMUMU C
YNIOTHEHUAMU UMK 3alUTHLIMU Wanbamm
HE npegHa3HauyeHbl Ans UCnonb3oBaHUs B
napax unu komnnekrax!

Ecnu TpebylTCcAa Apyrme BapuaHThl
KOHCTPYKLMIA, noxanyucra, cesxxkutecb ¢ NKE
AN KOHCYNbTaLuu.
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3anonHeHne NNacTUYHOW CMaA3KOMN

CTtaHgapTHble YNNOTHEHHble OAHOpPAAHbIE
paavanbHO-ynopHble WapUKOBblIe
nogwunHukn NKE c gnametpom oTBepcTtusd
d < 60 MM BbiNnycKalwTCA M NOCTaBMNAKTCS
3anoNHEeHHbIMW onpefeneHHbIM TUNOM
NAacTUYHON CMa3Ku.

OTa BbICOKO3(P(PEKTMBHAA CMa3Ka, C HU3KUM
ypoBHeM pabouyero wyma, cneunmanbHO
nogobpaHa Ans HopManbHbIX 3KCMNyaTauUoHHbIX
ycnoBuih. 3Ta nnactuyHasa cmaska K2N-
30 nonHocCTbl COOTBETCTBYET TpeboBaHMAM
ctaHgapTta DIN 51502 v npegHa3HayvyeHa ang
aunanasoHa pabounx temnepatyp ot -50°C (-58°F)
Ao +150°C (+302°F).

CtaHpapTHble NOAWNNHUKN C AMaMeTpoMm
oTBepcTua d> 60 MM 3anonHdawTCH
BbICOKOKA4YeCTBEHHOW MMACTUYHON CMa3Komn
Ha OCHOBE MMHeparbHOro Macrna c JIMTUEBbLIM
mbinom (K3K-30 cornacHo DIN51502) ang
OnanasoHa Temnepatyp ot -30°C (-22°F) pmo
+120°C (+284°F).

MHCTpyKuMM no yctaHoBKe

YNnoTHeHHble OAHOpPSAAHbIE paAauanbHO-
ynopHbie wapukoBble noawunHukn NKE npu
YCTaHOBKE He [OIMKHblI HarpeBaTbCs B MachsiHbIX
BaHHaXx.

Hdonycku

CtaHpapTHble oAHOpPsiAHbIe paguanbHO-
ynopHble wapukoBblie noawunnHukn NKE
C YNNIOTHEHUSAMU U 3aLUTHbLIMU Wanbamm
M3roTaBnMBarkTCA C HOpMallbHbIM KIacCoMm
ponyckos (PN).

Mo 3akasy 3TW MOJWUMNHUKM MOTYT ObITb
n3roToBneHbl ¢ 6onee cTporMMmn kmaccamm
[OMYyCKOB, Taknmm kak knaccel P6 u P5.
BennunHbl gonyckoB npueeAeHbl B Tabnuuyax
B pasgene «CBepeHus o noagwumnHukax/
Oonycku» Ha cTp. 63.

Pap,uaano-ynoprle LapuKoBble NOALINMHUKK C
YNNOTHEHMAMU U 3alUTHbIMU wandamm

PacueT cpoka cnyx6bl NoAWUNHUKOB

OpHOopsAAHbIe pagManbHO-YyNOpPHbIE
wapukosble nogwunHuku NKE c
YNJIOTHEHUAMU UMUK 3aWUTHbIMU Wanbamu
Ba3upyloTca Ha cepusix noawmnnHukoB 72 BE u 73
BE.

Takum obpa3om, K 3TUM MOJWMUNHUKAM
NMPUMEHSITCSA Te Xe caMble mpoueaypbl U
dopMynbl AN OLEHKM HOMUHAINbHbBIX CPOKOB
cnyx06bl, Kak 1 Ana cTaHAapTHbIX OAMHOYHbBIX
pafunanbHO-YMOPHbIX LLIAPUKOBBLIX MOALUMMHUKOB
(cTp. 14).

MpumeyaHue:

Korgpa cdaktuyeckass paboyas TemnepaTypa
nocTtosaHHa u Bbiwe +70°C (+158 °F), TO
OOMONHUTENBHO K OLEHKe cpoka cnyx0bl
noaWNNHNKA PEKOMEHAYETCa BbINOMHUTL
NpPOBEpPKY CpoKa CNyXObl MNAaCTUYHON CMa3Ku.

HononHutenbHast MHopMaLumsa npeacTaBrneHa
B pasgene «Cma3biBaHMe NOAWWUNHUKOB
KayeHus» Ha cTp. 173.
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ﬂByXpﬂAH bleé pagnanbHO-yNnopHbIe
wiapuKoBblie nogWNNHUKN

ﬂByXpﬂAH bleée pagnarbHO-ynopHblie
LwiapukKkoBblie NnogLnnHUKn

CrtaHpapThbl, rabapuTHble pa3mepbl

CtaHgapTHble MnaHbl - DIN 616
OByxpsifiHble pagvanbHO-YNOpHbIE MOALUMMHUKA
- DIN 628

O6Lwwan yactb

OByXpsAsaHble pagnanbHO-YyNOpPHbLIE
LIapUKOBbIe MOALMMHUKMK BbINOSHAKT Takue
Xe (PYHKUMU, KaK U COBOEHHbIE OAUHOYHbIE
pagunanbHO-YNopHbIe LIAPUKOBbIE MOALLINMHUKM,
ycTaHaBfnMBaeMble MO CXeMe «CMUHOWN K
CNuHE», HO TPeBYT MEHbLUEro yCTaHOBOYHOMO
npocTpaHcTBa.

OByxpagHble paguanbHO-yMopHbIe LapuKoBble

vl

RN o
Y

2]

noawnNHUKN npeactaBndaoT coboli o4yeHb
XEeCTKYK M NPOYHYHK KOHCTPYKUWUIO. OHn
CNOCOGHbI BOCNpUHMUMaThb KOM6VIHVIpOBaHHbIe
Harpysku n onpokugbisaroime MOMEHThI.

BapuaHTbl kOHcTpyKuumu (Puc. 1 Ha cTp.
248)

OAByxpsAoHble pagnanbHO-YyNOpPHbIEe
wapukoBbie nogwunHukn NKE ctaHgapTHon
KOHCTpYKUun (Puc. 1a) numetot yron koHTakTa 35°,
LUTaMMNOBaHHbIV CTanbHOW cenapaTtop W KaHaBKy
ANs BBOAA LWApOB C OAHON CTOPOHbI.

OTV NOAWMNNHMKN AOIKHbI yCTaHaBNMBaTbCA
Taknm obpasom, 4yTo6bl Hanbonblwaa ocesas
cuna gencTBoBana Ha HUX CO CTOPOHbLI, He
MMeloLLeln KaHaBKy AN BBOAA LUApOB.

7'7‘

o

Puc. 1

318

www.nke.at

MNocnegHue KOHCTPYKUUN 3TUX NOALUMNHUKOB HEe
MMEIT KaHaBOK Anda BBOAA LWApOB M NMO3TOMY
CNOCOOHbI BOCNpuUHMMaTb OCeBble CUIbI
OAMNHAKOBO XOpoLlo B obounx HanpaBneHnax.

MoawwunHukm 6e3 kaHaBOK AN BBOAA LIApOB
(Pvc. 1b) nmewT yrnbl KoOHTakTa 32° un
OCHalleHbl cenapatopamu 13 nonuamuga. 3Tu
KOHCTPYKUMM 0603HavarTcsa cydpdukcom B-TV.

MoAWNNHUKN OTKPBLITOW KOHCTPYKLUUK (CyddUKe
B-TV) MoryT umeTb KonbueBble MPOTOYKN Ha
Hapy>XHbIX KOfbLiaX, KOTOpbIE MCMONb3YTCA ANA
YCTAHOBKM YMNMAOTHEHWUA UNKN 3alUTHbIX Wwanb
(Puc. 1c).

OByxpsAaoHble paguanbHO-YNOpPHbIE
wapukoBble noawunnHukn NKE KoHCTpykuum
B-TV pocTynHbl AnNs NocCTaBkM C 3aWUTHLIMU
wanbamun, cycpdpukc B-TV-2Z B 0603Ha4YeHNN
nogwmnHukos (Puc. 1d) nnm c KOHTakTHbIMYK
ynnoTHeHnsaMKu ¢ obenx CTopoH, cydpdumkc B-TV-
2RSR (Puc. 1e).

OByXxpsAaaHble paguanbHO-yNnopHble
wapukoBble nogawunHukm NKE Takxe
JOCTYyNHbI NO 3aka3dy CO cneumanbHOW
KOHCTPYKUUEN cornacHo TpeboBaHuam
notpebutenen. TakuMm NPUNOXEHUEM MOXET
OblTb KOMMNOHOBKA MOALUUMNHUKOB ANs1 BanoB C
3ybuatbimu konecamu (Puc. 1f). OTu nogwumnHukm
ABMAIOTCA Pa3beMHbIMU U UMEIOT Yrorn KOHTaKTa
45°, mexaHn4eckn obpaboTaHHble LeNbHbIe
naTyHHble cenapaTopbl, BHyTPEHHee KOnbLo 13
[ABYX MOMOBUH U HE MMEKT KaHaBOK ANs BBOAA
LLIapOoB.

OTn nogwWuUNnHUKN obecnevymBarT OYEHb
XKECTKYI0 KOMMOHOBKY MOALIMMNHUKOB U CMOCOGHBI
BOCMPUHNMATb OCEBbl€ CUMbl OAMHAKOBO XOPOLLO
B 000MX HanpaBneHusax. 3Ta KOHCTPYKUMS
noaLMnHUKa umeeT B 06o3HaveHun cyddumkc D.

HecoocHocTb

[ByxpsgHble paguanbHO-yMopHbIe LapUKoBbIe
NOALWMNHUKN HEe cnocOoBHbI KOMMNEHCUPOBATb

nByXpﬂAHble paananbHO-yNOpPHbIe
wapukoBblie noALWUMHUKN

Kakue-nnbo nepekocbl N n3rndsl Bana.

Hdonycku

CTaHOapTHble ABYXpAAHbIe paguanbHO-
ynopHble wapukosblie noawunHukn NKE
BbIMYCKalOTCA C HOPMarbHbIM KNacCoM [OMyCKOB
(PN).

Mo 3akasy 3TM NOAWMMNHUKM MOTYT ObITb
M3roToBMeHbl ¢ 6onee cTporMmMmn kKnaccamu
gonyckos, Takumu kak P6 n P5.

BenuuunHbl gonyckoB npuBedeHbl B Tabnuuax
B pa3gene «CBepeHus o nogwunHukax/
Honycku» Ha cTp. 61.

MOoQWMUNHNKN C YNJNIOTHEHUAMMU U
3alMTHbIMU LLAanb6amMu

OByxpsAaoHble pagnanbHO-yNnoOpHLIe
wapukoBble nogwunHukn NKE ¢ 3awmtHbIMM
warnbamu, cydpdukc B-TV-2Z, (Puc. 1d) unu ¢
KOHTaKTHbIMW YNNOTHeHNAMN, cyddukc B-TV-
2RSR, (Puc. 1e) noctaBnsioTca 3anofiHeHHbIMU
BbICOKOKAQY€CTBEHHOM NMacTUYHOM CMa3KoWn.

Ona ctaHgapTHbiXx nogwunHukoB NKE
MCMNOMNb3YyeTCs BbICOKOKA4YEeCTBEHHAs nnacTuyHas
cmaska ¢ pabounmn TemnepatypamMmu B AuanasoHe
ot -30°C po +120°C (ot -22°F no +248°F).

[nsa ocobbix akcnnyaTaumoHHbix ycnosuin NKE
N3roTaBnvnBaeT ABYXPSAHbIE PaAnarnbHO-yNopHble
WapuKkoBble NOALWUNHUKN, 3aNOfHAEMble
cneunanbHbIMM BUAAMMW NNACTUYHBIX CMa30K
cornacHo TpeboBaHunsam notpebutenen.

OByxpsiAHble paguanbHO-yNnopHbIe
WapuMKoOBble MOAWUNNHUKN C
3alMTHbIMU LLAaKOaMu

BcTpavBaemble B NOAWMUMHMK 3alUTHbIE LWANGbI
(cydduke B-TV-2Z, Puc. 1d), npeacrasnsaioT
coboli cTanbHble WTaMnoBaHHbIE ANUCKU, KOTOPbIe
3anpeccoBbIBAOTCA B HapyXHble Komnbla K
co34alT NpoCToe WeneBoe YNIOTHEHUE C
3a30pOM MO BHYTPEHHEMY KOSbLLY.

www.nke.at
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ﬂByXpﬂAH bleé pagnanbHO-yNnopHbIe
wiapuKoBblie nogWNNHUKN

Bo Bpemsa paboTbl noglwMnHUKA MoOXeT
obpasoBaTbCcs HEGOMNbLLOWK HAPOCT NNACTUYHOWM
CMa3sKu Mo OKPYXXHOCTW BHYTPEHHero KonbLa.
Bo3MOXHO BbITEKAHWE HEKOTOPOro KONMM4ecTBa
nnacTMYHOM CMas3ku Yyepes 3a3op wWanbol
B NPUMNOXEHNAX, TAe HapyXHoe KOoNnbLo
NOALUMMNHMKA BpaLLaeTCs Ha BbICOKMX YacToTax.

AByXxpsiAHble paagnanbHO-yNnopHbie
WapuUKOBble NOAWMUNHUKN C
YyNIOTHEHUAMU

CtaHpapTHBIM MaTepuManoM KOHTaKTHbIX
YNNOTHEHU ABYXPSAAHbBIX PagnanbHO-YNOPHbIX
wapukoBbix nogwmnnunkos NKE (cydduke
B-TV-2RSR, Puc. 1e) aBnsetca cneunanbHbIn
NM3HOCOCTOMNKUI cuHTeTudecknin kayvyk (NBR),
apMUPOBaHHbLIN BCTPOEHHOWN CTarbHOW LWanbon.

YnnotHeHnss NBR paboTocnocobHbl B AnanasoHe
pabouunx temnepatyp ot -30°C go +120°C (ot
-22°F pno +248°F).

[Ona cneunanbHbIX NPUNOXEHUN MOTyT OblTb
M3roToBJIEHbI YNITOTHEHUA U3 APYTrX MaTepurarnos.

Bornee nogpobHasa nHdopmaumsa npeacrasneHa B
pasgene «O6LwWwue cBegeHUs O NOALMUMHUKAXY.

MuHumMmanbHasa Harpy3ska

MoawmnnHuku KavyeHns TpebyoT MMHMManNbHOW
Harpysku BO BCEX 3KCMMyaTaLMOHHbIX YCIOBUSX
ONS rapaHTUM KMHeMaTU4YeCKU KOPPEKTHOro
BbINOMTHEHMS CBOMX (DYHKLIMI TenaMmm KayeHus.

Ong ABYyXpA4HbBIX pagManbHO-yNOpPHbIX
wapukoBbIx nogwnnHkoB NKE MuHumanbHas
Harpyska gonxHa coctaBndaTtb 1% orT
HOMWHaMNbLHOW ANHAMWNYECKOWN HarpysKku.

OKBUBanNneHTHass AMHamMuyeckasn
Harpys3ka nogwuvnHuUKa

Ons ABYpPAAOHbLIX pagauvnanbHO-YNOPHbLIX
WapuKoBbiIX NTOAWMUNHUKOB pacyeTHble
BEJNMMYNHbI 3aBUCAT OT yrna KOHTakTa Bbl6paHHOFO
noawunnHuka.

CenapaTtopbl

CtaHpapTHble ABYyXpAAHble paguanbHO-
ynopHbie wapukoBble nogwunHuku NKE, B
3aBWCMMOCTU OT UX KOHCTPYKLUU M pasmepa,
OCHalalTCsa WTaMNOBaHHbIMWU CTaNbHbIMU
cenapaTtopamu, cenapaTopamMu us nonuamuaa,
UNN LeNbHbIMW NaTyHHbIMW cenapaTopamu.

MockonbKy cyLiecTByeT HenocpeacTBEHHas CBA3b
MexXay BHYTPEHHEeWN KOHCTPYKLMeWR ABYXPAAHbIX
paavanbHO-YNOPHbIX LUApUKOBBLIX MOALLIMMHUKOB
M OOCTYMHBIMW cenapaTtopamu, HeobxogMmo
yTouHNTb nx BbiGop B NKE go pasmeweHus
3akasa.

BHyTpeHHUI 3a30p

CtaHOapTHble ABYXpAAHble pagnanbHO-
ynopHble wapukoBbie nogwunHukn NKE
M3roTaBnNMBalOTCA C BHYTPEHHUMU OCEBLIMMU
3a3opamu rpynnbl CN (HopmanbHbie).

Mo 3akasy NKE Takxe u3arotasnusaert
ABYXpsiAHblE pagnanbHO-yNOpPHbIe LWapuKoBbIe
NOALUUMHWKN C YBENUYEHHbIM OCEBbIM 3a30pOM
(rpynnbl C3 unn C4) n ¢ yMEHbLUEHHBIM OCEBLIM
3a3opom (C2).

BennuunHbl aTnx 3a3o0poB npueeaeHbl B Tabnuue
HUXe.
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nByXpﬂAHble paananbHO-yNOpPHbIe
wapukoBblie noALWUMHUKN

BHyTDEHHI/Ie OCeBble 3a30pbl ABYXPAAHbLIX paananbHO-yNMOPHbLIX LWAPUKOBbIX NOAWWMHUKOB NKE

(3a3opbl B pym (MKM))

AuvwamerTp > -- 10 18
oTBEepCTUA [Mm] < 10 18 24

24 30 | 40 50 ( 65 80 (100 120
30 40 | 50 65 | 80 100 | 120 140

MUWH 1 1 2

Mpynna 3asopoB C2 vake 11 12 14

2 2 2 3 3 3 4 4
15 16 | 18 22 | 24 26 | 30 34

Fpynna 3asopoB CN MUH 5 6 7
(HOPMATBHBIE) Makc 21 23 25

8 9 11 13 | 16 18 [ 22 25
27 29 | 33 36 | 40 46 | 53 59

MUH 12 13 16

Mpynna 3asopoB C3 vakc 28 | 31 34

18 21 | 23 26 | 30 35 | 42 48
37 40 | 44 48 | 54 63 | 73 82

MUH 25 27 28

pynnasasopoe  C4 o | 47 48

30 33 |36 40| 46 55 | 65 74
50 54 [ 58 63 | 71 83 | 96 108

- ANA NOAWMWMNHUKOB CTaHAapTHOM
KOHCTpPYKLMK «B» € yrnom KoHTakTa a = 32°

Koraa
Fa N
F_ <0,86,T0orda P=F +0,73"F,

r

Wnu, Korga

Fa

r

> 0,86, Toraa P =0,62*F, + 1,17*F,

-ANA NOAWWNHUKOB CTapow
KOHCTPYKUUM (KaHaBKa AnAa BBoAa
LapOoB) C YrnomM KoHTakTa a = 35°

Korga

Fa
F_ < 0,95, Torga

r

P=F,+066"F,

unu korga
Fa

r

> 0,95, Torga P =0,6"F, + 1,07*F,

OKBMBaneHTHaA cTtaTu4veckas Harpy3ka
Ha noALUNNHUK

-Ons CTaHAAPTHBLIX NOALIMMHMKOB KOHCTPYKLMUK
«B» ¢ yrnom koHTakTa a = 32°:

P,=F,+0,63*F,

- ANS NOALUMMHMKOB CTapon KOHCTPYKLUK C YoM
KOHTakTa a = 35°:

P,=F,+0,58*F,

www.nke.at
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,uByxpﬂ,qule paananbHO-yNnoOpHbIe
wiapuKkoBbie nogWNNHUKN B EARINGS

Pa3mepbl conpsiXkeHHbIX geTaneu u rantenen

[na HageXHon oceBOK OMNopbl, KofbLia NOALMMHUKA AOSMKHbI KOHTAKTUPOBaTh TOMbKO C GOKOBbIMU
NOBEPXHOCTSAMMW CONPSXKEHHbIX AeTanemn

dacku konew, NnoAWMNHMUKA He OOIMKHbI KacaTbCA ranTtenen 3anneynkoB Bana M OTBEPCTUS Kopnyca.
MoaTtomy Haubonbwuin paguyc rantenun (rg unum rgl, cCoOOTBETCTBEHHO) BCcerga AOJIKEH ObiTb
MeHbLLE, YeM MUHMMAanbHbIA pa3Mep cacku konew noawmnHuka (rs). PekomeHgaumm ans paamepos
CONpPSXXEHHbIX AeTanen nogwunHUKoBoro ysna npuesefdeHbl B ctaHgapte DIN 5418. BenunyuHel
pa3mepoB hacku NOALWMMNHMKA YKa3aHbl B Tabnvuax naaenui.

MHCTPYKUUM No ycTaHOBKe

,D,ByXpﬂ,lJ,Hble paananbHO-ynopHble LWapUKoBblie NOALUNMHUKK C KaHaBKOM AN BBoAa wapoB O0JTKHbI
yCTaHaBMBaATbCA TAaKUM 06paso|v|, 4YTOObI AencTBME HaMBONbLIMX OCEBbLIX CUIT ObINo MPUNOXEHO K
CTOpOHE noALllnnHUKa 6e3 kaHaBkM Ansi BBoAa Lapos.

MogWMNHUKK, 3anofiHEHHbIE NMAcTUYHOW CMa3KoW, Takme Kak NOALIMMHUKA C YNOTHEHUSMU UMK
3aWmnTHeIMK warnbamm (cyddukcel B-2Z n B-2RSR B 0603HayeHn noglunnHuka), He AOMKHbI
NpPOMbIBaTbCS Nepen yCTaHOBKOM.
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nByXpﬂngle paananbHO-yNOpHbIe
wapukoBblie noALWUMHUKN

Pasmepbl Conpsa>eHHbIX pgertanen u rantenen gns ABYXpPAAHbLIX paanarnbHO-
YNOPHbLIX LWHapUKOBbLIX NOALUUMNMHUKOB

Bce pa3mepbl ykasaHbl B MM

— rS | —

* g

N

-

7

(h»

e (e

SN fe
hin
o - Cepvm noawnnHUKOB
S min 9 max 32../32..-B
33../33..-B
0,6 0,6 21
1 1 2,8
1,1 1 3,5
1,5 1,5 4,5
2 2 5,5
21 21 6
3 2,5 7
4 3 8,5
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D £i——— D ff-——
”///// 777, 4/// 77,
a a
32.. 32..—B—-1V
35.. 35..—B—=TV
Fa6apuTHble pa3mepsbl O6o3Ha4yeHMe HomuHanbHasA TennoBas MNpepenbHas Bec
(Mm) noAwunH1Ka Harpy3ka (kH) HOMWHanbHas HOMWHanbHas (xr)
YacToTa BpalleHnsi 4acToTa BpalleHus
(06/MuH) (06/MuH)
d D B r,rp a c. C, C, Ng, ng m
MWH OVH. CTaT.

10 30 14 0,6 15 3200-B-TV 75 43 0,2 17300 24000 0,05
30 14 0,6 15  3200-B-2RSR-TV 7,5 43 0,2 - 17000 0,05
30 14 0,6 15 3200-B-2Z-TV 75 43 0,2 - 24000 0,05
12 32 159 06 17 3201-B-TV 10,3 56 0,3 16500 22000 0,06
32 159 06 17 3201-B-2RSR-TV 10,3 56 0,3 - 15000 0,06
32 159 06 17 3201-B-2Z-TV 103 56 03 - 22000 0,06

15 35 159 0,6 18 3202-B-TV 1,3 68 03 14100 18000 0,07
35 159 06 18  3202-B-2RSR-TV 11,3 6,8 0,3 - 14000 0,07

35 159 0,6 18 3202-B-2Z-TV 1,3 6,8 0,3 - 18000 0,07

42 19 1 22 3302-B-TV 155 94 04 13300 16000 0,13

17 40 175 0,6 20 3203-B-TV 14,0 87 0,4 12700 16000 0,1
40 17,5 0,6 20 3203-B-2RSR-TV 14,0 8,7 0,4 - 12000 0,1

40 175 0,6 20 3203-B-2Z-TV 14,0 87 0,4 - 16000 0,1

47 22,2 1 24 3303-B-TV 202 119 04 10700 14000 0,2

47 22,2 1 24 3303-B-2RSR-TV 20,2 119 05 - 11000 0,2

47 22,2 1 24 3303-B-2Z-TV 202 11,9 05 - 14000 0,2

20 47 20,6 1 24 3204-B-TV 188 12,1 06 11500 14000 0,2
47 20,6 1 24  3204-B-2RSR-TV 188 12,1 0,6 - 10000 0,2

47 20,6 1 24 3204-B-2Z-TV 188 12,1 06 - 14000 0,2

52 222 11 26 3304-B-TV 22,3 143 0,7 9100 13000 0,2

52 222 11 26  3304-B-2RSR-TV 22,3 143 0,7 - 9000 0,2

52 222 11 26 3304-B-2Z-TV 22,3 143 07 - 13000 0,2
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B B
el
N .
Pa3mepbl cripsieHHbIX AeTanen u
D (- D ranTtenew cM. Ha cTp. 323
4{,{/// 727, v /////
&\\g\\\\\\\\\\\\\ A
32..—B=2/—TV ~ 32..—B—2RSR-1V
33..—B—2Z-TV  33..—B—2RSR-TV
Fa6apuTHble pa3mepbl O603Ha4yeHMe HomuHanbHas Tennosas MpepenbHas Bec
(Mm) noAwWwunH1UKa Harpy3ka (kH) HOMWHanbHas HOMWHanbHas (xr)
yacToTa BpalleHns 4acToTa BpalleHus
(06/muH) (06/mMuH)
d D B r,rp a c. C, GC, Ng, Ng m
MVH OVH. cTaT.
25 52 20,6 1 27 3205-B-TV 20,3 141 06 9700 12000 0,2
52 20,6 1 27 3205-B-2RSR-TV 20,3 14,1 06 - 8500 0,2
52 20,6 1 27 3205-B-2Z-TV 20,3 141 06 - 12000 0,2
62 254 11 31 3305-B-TV 285 192 09 7900 11000 0,4
62 254 11 31 3305-B-2RSR-TV 285 19,2 09 - 7500 0,4
62 254 11 31 3305-B-2Z-TV 285 192 09 - 11000 0,4
30 62 23,8 1 31 3206-B-TV 28,2 202 09 8500 10000 0,3
62 23,8 1 31 3206-B-2RSR-TV 28,2 20,2 0,9 - 7500 0,3
62 238 1 31 3206-B-2Z-TV 28,2 202 09 - 10000 0,3
72 302 11 36 3306-B-TV 395 275 1.2 7200 9000 0,6
72 302 11 36 3306-B-2RSR-TV 395 275 1.2 - 6300 0,6
72 302 11 36 3306-B-2Z-TV 395 275 1.2 - 9000 0,6
35 72 27 1,1 36 3207-B-TV 372 274 1.2 7600 9000 0,4
72 27 1,1 36 3207-B-2RSR-TV 372 274 1.2 - 6300 0,4
72 27 1,1 36 3207-B-2Z-TV 372 274 12 - 9000 0,4
80 349 15 41 3307-B-TV 494 332 15 6800 8500 0,8
80 349 15 41  3307-B-2RSR-TV 494 332 15 - 6000 0,8
80 349 15 41 3307-B-2Z-TV 494 332 15 - 8500 0,8
40 80 30,2 11 41 3208-B-TV 46 346 16 7100 8000 0,6
80 30,2 11 41  3208-B-2RSR-TV 46 346 1,6 - 5600 0,6
80 302 11 41 3208-B-2Z-TV 46 346 16 - 8000 0,6
90 365 15 46 3308-B-TV 59,6 434 2 6000 7000 1
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D £i——— D ff-——
”///// 777, 4/// 77,
a a
32.. 32..—B—-1V
35.. 35..—B—=TV
Fa6apuTHble pa3mepsbl O6o3Ha4yeHMe HomuHanbHasA TennoBas MNpepenbHas Bec
(Mm) noAwunH1Ka Harpy3ka (kH) HOMWHanbHas HOMWHanbHas (xr)
YacToTa BpalleHnsi 4acToTa BpalleHus
(06/MuH) (06/MuH)
d D B r,rp a c. C, C, Ng, ng m
MWH OVH. CTaT.
40 90 365 15 46  3308-B-2RSR-TV 59,6 434 2 - 5000 1
90 365 15 46 3308-B-2Z-TV 59,6 434 2 - 7000 1
45 85 302 11 43 3209-B-TV 458 354 1,6 6500 7500 0,6
85 302 11 43  3209-B-2RSR-TV 458 354 16 - 5300 0,6
85 302 11 43 3209-B-2Z-TV 458 354 16 - 7500 0,6
100 397 15 50 3309-B-TV 654 489 22 5500 6300 1,4
100 39,7 15 50 3309-B-2RSR-TV 654 489 22 - 4800 1,4
100 397 15 50 3309-B-2Z-TV 654 489 22 - 6300 1,4
50 90 302 11 45 3210-B-TV 48,9 402 19 5900 7000 0,7
90 302 11 45  3210-B-2RSR-TV 48,9 40,2 1,9 - 4800 0,7
90 302 11 45 3210-B-2Z-TV 48,9 40,2 19 - 7000 0,7
110 444 2 55 3310-B-TV 776 592 27 5200 6000 2
110 444 2 55 3310-B-2RSR-TV 77,6 592 27 - 4300 2
110 444 2 55 3310-B-2Z-TV 776 592 27 - 6000 2
55 100 333 15 50 3211-B-TV 559 471 21 5500 6300 1,1
100 333 15 50 3211-B-2RSR-TV 559 471 21 - 4500 11
100 33,3 15 50 3211-B-2Z-TV 559 471 21 - 6300 1,1
120 49,2 2 61 3311-B-TV 97,8 756 34 5000 4800 2,6
120 49,2 2 61 3311-B-2RSR-TV 97,8 756 34 - 3800 2,6
120 49,2 2 61 3311-B-2Z-TV 97,8 756 34 - 4800 2,6
60 110 36,5 1,5 55 3212-B-TV 68,5 586 27 5200 5600 1,4
110 36,5 1,5 55 3212-B-2RSR-TV 68,5 58,6 2,7 - 4000 1,4
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Pa3mepbl cripsieHHbIX AeTanen u
D (- D ranTtenew cM. Ha cTp. 323
4{,{/// 727, v /////
&\\g\\\\\\\\\\\\\ A
32..—B=2/—TV ~ 32..—B—2RSR-1V
33..—B—2Z-TV  33..—B—2RSR-TV
Fa6apuTHble pa3mepbl O603Ha4yeHMe HomuHanbHas Tennosas MpepenbHas Bec
(Mm) noAwWwunH1UKa Harpy3ka (kH) HOMWHanbHas HOMWHanbHas (xr)
yacToTa BpalleHns 4acToTa BpalleHus
(06/muH) (06/mMuH)
d D B r,rp a c. C, C, Ng, Ng m
MVH OVH. cTaT.
60 110 3655 1,5 55 3212-B-2Z-TV 68,5 586 27 - 5600 1,4
130 54 21 67 3312-B-TV 119,8 94,1 43 4700 5000 3,3
130 54 2,1 67 3312-B-2RSR-TV 119,8 94,1 43 - 3000 3,3
130 54 21 67 3312-B-2Z-TV. 1198 94,1 43 - 5000 3,3
65 120 381 15 60 3213-B-TV 76,1 688 3.1 4800 4800 1,8
120 381 15 60 3213-B-2RSR-TV 76,1 688 3,1 - 3000 1,8
120 381 15 60 3213-B-2Z-TV 76,1 688 3.1 - 4800 1,8
140 58,7 21 7 3313-B-TV 135,7 108,3 4,9 4700 4800 4.1
140 58,7 21 71  3313-B-2RSR-TV 135,7 108,3 4,9 - 3600 4,1
140 58,7 21 71 3313-B-2Z-TV.  135,7 108,3 4,9 - 4800 41
70 1256 39,7 15 62 3214-B 792 726 33 4600 4500 1,9
126 39,7 15 62 3214-B-2RSR-TV 792 726 3,3 - 3400 1,9
125 39,7 15 62 3214-B-2Z-TV 792 726 3,3 - 4500 1,9
150 635 21 109 3314 143,3 167,8 7,3 4200 4300 51
75 130 413 15 65 3215-B-TV 86,5 802 36 4400 4500 21
160 68,3 21 117 3315 163 193 8,1 4000 4000 6,2
80 140 44,4 2 69 3216-B-TV 93,7 883 38 4300 4300 2,7
170 683 21 123 3316 177 213 8,6 3700 3600 7
85 150 49,2 2 106 3217 112 151 6,3 4000 3800 3,4
180 73 3 131 3317 190 228 7 3600 3400 8,3
90 160 52,4 2 113 3218 135 183 74 3800 3600 4,2
190 73 3 136 3318 215 277 10,6 3200 3200 9,3
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Q0
a a
32.. 32..—B—-1V
35.. 35..—B—=TV
Fa6apuTHble pa3mepsbl O6o3Ha4yeHMe HomuHanbHasA TennoBas MNpepenbHas Bec
(Mm) noAwunH1Ka Harpy3ka (kH) HOMWHanbHas HOMWHanbHas (xr)
YacToTa BpalleHnsi 4acToTa BpalleHus
(06/MuH) (06/MuH)
d D B r,rp a c. C, C, Ng, Ng m
MWH OVH. CTaT.
95 170 556 21 120 3219 140 186 4,3 4000 3400 51
200 778 3 143 3319 219 283 105 3000 3000 11
100 180 60,3 2,1 127 3220 160 234 7,9 3500 3200 6,1
215 82,6 3 153 3320 240 320 89 2900 2800 13,5
110 200 698 21 144 3222 190 260 5,6 3500 2800 8,8
240 92,1 3 171 3322 280 400 10,6 2600 2600 19
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Pa3mepbl CnpskeHHbIX geTanen u
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v
()6

AR \\\\\\“-

/4//////

)

AR \\\\v

32..—B=2/-1V  32..—B—2RSR-TV
33..—-B=2/-TV  33..—B—2RSR-TV

www.nke.at 329



LlapukoBble NOALWMNMNHUKN C
YeTbipexTo4ye4HbIM KOHTAKTOM

u.lapVIKOBble noagWUWNHUKKM C
YyeTbipexTo4Ye4HbIM KOHTAKTOM

CtaHAaapThbl, rabapuTHbie pa3Mepbl

CtaHgapTHbIe MnaHbl DIN 616
LLlaprkoBble MOALMUNHUKA C YETbIPEXTOYEYHbLIM
koHTaktom DIN 628 / yacTtb 4

Oo6Lwan yactb

LuapVIKOBbIe noagWMNHUKKU C
YeTblipeXTO4Ye4YHbIM KOHTAKTOM, TakXe
Ha3blBaeMble «ﬂyl‘lﬂeKCHble noaWUNNHUKANY,
OTHOCATCA K CeMeI;ICTBy OAHOPAAHbIX paananbHO-
YNOPHbIX WAapnKoBbiX NOAWNNMHUKOB. Ho, B
oTnn4ymne ot NoAaLlnnHUKOB cepun 7.., NOALUMIMHMKN
C 4YeTblpexTo4e4YHblIM KOHTakKToOM cnocobHbI
BOCNPMHUMATb OCeBble HaArpys3kum B oboux
HanpasneHnax n orpaHnvYeHHble paauanbHble
Harpy3ku.

NKE

BEARINGS

WlapumkoBble nogwunHiumkm NKE c¢
YeTbIPeXTOYeYHbIM KOHTAKTOM KOHCTPYKLUK
QJ nmetoT yron KoHTakTa a = 35 ° n pa3beMHble
BHYTPeHHUe KonbLua, YTO No3BONsAeT
nogwunnHUKaAM BMelwaTb MakcumanbHoe
KONMYEeCTBO LLIAPOB.

Bnarogaps pasgensieMbiM BHYTPEHHUM KornbLiam,
3TV NOALMMHUKN SBNSATCA pa3beMHbIMU. OTO
obneryaeT X YCTaHOBKY, MOTOMY YTO HapyxHoe
kKonbuo B cb6ope c KOMMNMNEKTOM LIapoB U
cenapaTopoM U MOMOBWHbI BHYTPEHHUX Konew,
MOryT BbITb YCTAHOBMEHbI NO-0TAENBHOCTY.

N
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BapuaHTbl KOHCTPYKLMUK

WlapukoBble NMOAWUNHUKU C
YeTbIpeXTOYEeUYHbIM KOHTAaKTOM 4acTo
MCNOnb3yTCS ANS BOCTIPUATUSE TONMbKO OCEBbIX
Harpy3oK.

Bo n3bexaHune HexenatenbHoOW pagunanbHON
Harpy3ku Ha MNOAWWUNHWUK, OHM O0OBIYHO
ycTaHaBNMBaTCA B nNocago4vHble MecTa B
KOprnyce y3rna C yBenM4YeHHbIMU pa3mepamu.

Ona npegoTBpalleHns BpaleHUs HapyXHOro
KonbLa MoALWMNHUKA B KOPNyce, HapyXHble
Konbla WapMKOBbLIX MOAWUNHUKOB C
YeTbIPEXTOYEYHbIM KOHTAKTOM U3roTaBnunBalTCs
¢ oUKCUpYOLWUMUN Nasamu.

[Mo 3aToV NpuMyMHe WapuKOoBbIe NOALWUMHUKN
NKE ¢ 4yeTbIipeXxTOo4Ye4YHbIM KOHTAKTOM C
Hapy>XHbIMU AnameTpamu 6onbe yem 160 Mm
M3roTaBnMBalTCa C ABYMSA pUKCMpyrOLWMUMN
nasamm Ha Hapy>xHoM konbue (cyddukc N2 B
0603HaYeHnM NOALUMMHUKA).

CneumanbHble Cepuy LLapUKOBbLIX MOAWMMHUKOB
C YeTbIpexTOYeYHbIM KOHTAaKTOM, AOCTYMNHble
Ansa 3akasa, npeactaBneHbl cepuen QJ
10 1 WapUKOBBIMN NMOAWMUNHUKAMU C
YeTbIPEXTOYEYHBbIM KOHTAaKTOM C OTAeNseMbIM
Hapy>XHbIM KonbLoM (cepus Q).

HecoocHocTb

LuapVIKOBbIe NOALWNNMHUKN C YeTblpexTovyeyHbiM
KOHTAaKTOM He CnocCObHBbI BOCNpUHUMATb
nepekocbl 1 n3rndel Bana.

Korga oHm mMcnonb3yloTca B Ka4ecTBE YUCTO
OCeBblX NMOALWMUMNHUKOB B KOMOMHaLUUM C
pagvanbHbiM MOAWMMHUKOM, OHW HE LOOJIKHbI
noaBepratbCa BO3AEUCTBUIO Kakux-nnbo
nepeKkocoB.

LLlapukoBble NOALWMNMNHUKA C
YeTbipexTo4ye4HbIM KOHTAKTOM

Hdonycku

CtaHpapTHble wapukoBble noawunHukn NKE ¢
YeTbIPEXTOYEYHbIM KOHTAKTOM M3roTaBNUBaloTCs C
HopMarnbHbIM Krnaccom gonyckos (PN). Mo 3akasy
3TV NOALUMHUKM MOTYT ObiTb U3rOTOBMEHLI C
bonee cTporMmu gonyckamu, TakKMMm Kak Krnacchbl
ponyckos P6 un P5.

BenuuuHbl gonyckoB npuBefeHbl B Tabnuuax
B pasgene «CBepeHusa o nogwunHukax/
[onyckun» Ha cTp. 237 .

Cenapartopbl

Ecnun He ykasaHO MHOe, TO CTaHAapTHbIe
wapukoBble nogwunHuku NKE c
YeTbIPEXTOYEYHbIM KOHTAKTOM OCHallalTcA
uenbHbIMKM MexaHU4Yeckn obpaboTaHHbIMYU
naTyHHbIMK cenapaTopamu (cyddpukc MPA B
0603Ha4YeHUn NOALIMMNHMKA).

Mo 3aka3y MoryT OblTb M3rOTOBMEHbI CenapaTopbl
OpYrnx KOHCTPYKUMIA M U3 OApYyrux maTepuanos:
LenbHbIN cTanbHOW MexaHn4Yeckn obpaboTaHHbIN
cenapartop (cyddwmkc FPA) n nuton cenaparop
13 nonuamuga (cyddumkc TVP).

BHyTpeHHUM 3a30p

CTaHoapTHble WapPUKOBbIe MOAWMUNHUKHK
NKE ¢ 4yeTblpeXxTo4Ye4YHbIM KOHTaAKTOM
M3roTaBMNBAKOTCS C FPYNMON BHYTPEHHUX OCEBbIX
3asopos CN (HopmanbHas).

Mo 3aka3y NKE Ttakxe umsrotasBnuBaeT
LIapUKOBble MOALIMMNHUKMA C YeTblPEXTOYEUYHbIM
KOHTaKTOM C yBENMUYEHHbIMW OCEBbIMK 3a30pammu
(rpynnbl 3a3opoB C3 nnn C4) u ¢ yMeHbLIEHHbIMK
oceBbIMY 3a30pamm (rpynna 3asopos C2).

BenuumHbl 3a30poB A 3TUX rpynn NpuBeAeHbl B
Tabnuue Huxe.
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LlapukoBble NOALWMNMNHUKN C
YeTbipexTo4ye4HbIM KOHTAKTOM

BHyTpeHHMe oceBble 3a30pbl WapuKkoBbiX noawunHukoB NKE ¢ 4yeTbipexToyeYHbIM KOHTaKTOM

(3a3opbl B ym(MKm))

> -- 18 40 60 80 | 100 | 140 | 180 | 220
Ounametp otBepcTusa  [MmMm]
< 18 40 60 80 | 100 | 140 | 180 | 220 | 260
min | 20 30 40 50 60 70 80 | 100 | 120
Fpynna 3asopoB C2
max | 60 70 90 | 100 | 120 | 140 | 160 | 180 | 200
lpynna 3a30poB cN min | 50 60 80 90 | 100 | 120 | 140 | 160 | 180
(HOPMAJIBHAS) max | 90 | 110 | 130 | 140 | 160 | 180 | 200 | 220 | 240
min | 80 | 100 | 120 | 130 | 140 | 160 | 180 | 200 | 220
Mpynna 3asopos C3
max | 120 [ 150 | 170 | 180 | 200 | 220 | 240 | 260 | 300
min | 115 | 135 | 155 | 165 | 185 | 205 | 225 | 250 | 275
Fpynna 3a3opoB C4
max | 165 | 185 [ 205 | 225 | 245 | 265 | 295 | 325 | 355

MuHuMmanbHas Harpyska

LLlapukoBble NOALIMMHUKA C YETbIPEXTOYEYHbIM
KOHTakToM 6onee Bcero noaxoasTt ans pabotbl
Npu BbICOKUX YacToTax BpaleHus. OgHako
ANSA onNTUManbHbIX XapakTepUCTUK KOHTaKTa,
LIapUKOBbIE MOALIMMHUKA C YETbIPEXTOYEUYHbIM
KOHTaKTOM AOMKHbI ObITb HArpy»eHbl, rMaBHbIM
obpa3oM, BEeNCTBYHLWUMUN OCEBbIMMU
Harpyskamu.

X adhdpekTBHOE (PYHKLIMOHMPOBaHME BO3MOXHO,
ecnvm
F,21,27*F,

Ecnu Takoe cooTHOWweHWe He OOCTUTHYTO,
TO B NOAWMUNHUKE MOXET BO3HUKHYTb
HexenaTenbHOe TPeHWe CKOMbXEeHUsi, KoTopoe
NPMBOOMUT K BO3HWKHOBEHMWIO BbICOKOIO YPOBHS
paBo4yero wyma n YpesmepHOMY U3HALIMBAHUIO
NOALUMMHUKA.

OdbdhekTMBHOE DYHKLMOHNPOBAHME LLIAPUKOBbIX
NOALLMIMHMUKOB C YETbIPEXTOYEYHbIM KOHTaKTOM

BO3MOXHO MPW MUHWMaNbHOW Harpyske Ha
NOALWMUMHNK, KOTOPasa AOMXHA COCTaBnATb
npnbnusntenoHo 1 - 2% OT HOMWHaNbLHOWN
AvHamunyeckon Harpy3sku (Cr).

dKkBuUBanNneHTHas AMHamMuuyeckasn
Harpy3ka Ha nogwnnHUK

Ons wapukoBblX NOAWWUNHUKOB C
YeTblpeXTOYEeYHbIM KOHTAKTOM [ONXHa
MCronb3oBaTbCs crieayoLwas dopmyna:

Korga
Fa
< 0,95 Torma P=F,+0,66*F,
Wnu, Korga
Fa

— > 0,95 ,torga P =0,6*F, + 1,07*F,

r

OKBMBaNeHTHasa crtaTtuyeckas HarpyskKka Ha
noALWNNHUK:

P,=F,+ 0,58 *F,
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LLlapukoBble NOALWMNMNHUKA C
YeTbipexTo4ye4HbIM KOHTAKTOM

Pa3mepbl conpsixKeHHbIX geTanen u rantenemn

LuapVIKOBbIe NOALWNNMHUKN C YeTbIpeXTOYEeYHbIM KOHTAKTOM 4aCTO UCNONb3YHTCA ONA BOCNPUATUA
OCeBbIX HArpy3ok 1, Takmm 06pa30M, OHU Tpe6y+0T OnTUManbHON OCEBOW onopbl Ana Koney
noawmnnHMKa co CTOPOHbl KOMMOHEHTOB MawWWH U MeXaHNU3MOB, OKpyXarLwmnx nognnHuK. D,J'Iﬂ
nony4vyeHuna Hagnexawemn Oonopbl, 3anfiednkn Bana n oTBepCTuUA Koprnyca AOMMKHbl UMETb onpeaenieHHyo
MWHUMarbHYIO BbICOTY.

B TO e Bpems, Konbua NogLnnHMKa AOSMKHbI KOHTAKTUPOBAaTh C COMPSXKEHHbIMU AeTansaMn TONbKO
cBoUMU GOKOBBIMM CTOpOHaMu

dacku Konew NoAWMUMNHUKA He OOMKHbI KacaTbCA NepexodHblX rantenein sannedynkos Bana um
oTBepCTUS kopnyca. MoaTtomy, HanbonbLUWiA paauyc rantenu (ry Or ry) JOMKeH GbiTb BCerga MeHbLUe,
YeM MUHUMaTbHbIA pa3mMep gacku Konew NoAWUMHKKa (I, 1p).

Pexkomengauunm ans pasmepoB COMPSPKEHHbIX AeTanen noaLwMHUKOBOrIO y3na npyMeedeHbl B CTaHgapTe
DIN 5418. BenuunHbl pasmepoB hackm noglmnHmka ykasaHbel B Tabnvuax m3genui, a takxke Ha
cneayouen cTtpaHule.
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LlapukoBble NOALWMNMNHUKN C
YeTbipexTo4ye4HbIM KOHTAKTOM

Pa3mepbl conpsXeHHbIX geTanen v rantenen AnA NOAWUNNHUKOB C
YeTbipexToYe4HbIM KOHTAKTOM

Bce pa3mepbl B Mm

7

2

Nein
F15 M2 min Iy max Cepun NOALIMMNHMKOB
QJ2../QJ3..

1,1 1 3,5
1,5 1,5 45

2 2 55
2,1 21 6
25 7

4 3 8,5

5 4 10

334
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LLlapukoBble NOALWMNNHUKM C N K E N KE LLapukoBble NOALWNNHUKN C

YeTbipexTo4e4YHbIM KOHTAKTOM B EAR N G S BEARINGS YeTblpexTo4ye4YHbIM KOHTAaKTOM
B Fir D=160mm e *‘bn*
. Standardausfihrung
/"‘ Ribenring N2y~ ™ 5
//’\\\\\ For D=160mm - .
Sf’?l'?d(Zj r?ﬂocdoeﬂsci)%h slots n e Pa?’MGpE" anMbIKaHM3M3:I-
D é with 2 | SN ranTtenen cM. Ha cTp.
//,
7/‘/4
a
QJ ... QJ ... N2
FaGapuTHble pa3mepbl O6o3HayeHue HomuHanbHas TennoBas MpepenbHas Bec FabapuTHbIe pa3mepbl 0O6o3HavyeHune HomuHanbHas TennoBas MpepenbHas Bec
(Mm) noAaLmnnHUKa Harpy3ka (kH) HOMMWHanbHas HOMMHanbHas (kr) (Mm) noALUNHUKa Harpy3ka (kH) HOMMHanbHas HOMMHanbHas (kr)
YacToTa BpaleHNs 4acToTa BpaleHus YacToTa BpalleHNs 4acToTa BpaleHus
(06/MuH) (06/MuH) (06/MuH) (06/MuH)
d D B rr, a a b, cC. C, C, Ner ne m d D B rr, a a b, C. Cy GC, Ner ne m
MUWH OWH. cTaT. MUWH OWH.  cTat.
20 47 14 1 23 - -~ - QJ204-MPA 22,7 16,0 07 13800 28000 0,14 75 130 25 15 72 - - - QJ215-MPA 124 123 55 4500 8500 1,77
52 15 11 26 - = = QJ304-MPA 28,7 18,2 0,8 10800 24000 0,18 160 37 21 82 10,1 85 2 QJ315-N2-MPA 212 204 86 3900 7500 3,93
25 52 15 1 27 - - - QJ205-MPA 253 19,8 0,9 12100 22000 0,17 80 140 26 2 77 - - - QJ216-MPA 145 146 6,3 4200 8000 1,8
62 17 11 31 - -~ - QJ305-MPA 40,7 27,8 1,3 9000 20000 0,25 170 39 2,1 88 10,1 85 2 QJ316-N2-MPA 230 229 93 3700 7000 4,61
30 62 16 1 32 - - - QJ206-MPA 40,3 30 1,4 9800 19000 0,3 85 150 28 2 82 - - - QJ217-MPA 160 161 6,7 4000 7500 2,25
72 19 11 36 - - - QJ306-MPA 58 405 1,8 7800 17000 0,37 180 41 3 93 11,7 105 2 QJ317-N2-MPA 248 255 10,1 3500 6700 5,49
35 72 17 11 38 - - - QJ207-MPA 52 40,0 1,8 8300 17000 0,46 90 160 30 2 88 81 65 1 QJ218-N2-MPA 175 186 75 3900 7000 2,89
80 21 15 41 - -~ - QJ307-MPA 64 465 2.1 7200 15000 0,5 190 43 3 98 11,7 105 2 QJ318-N2-MPA 267 283 10,9 3400 6300 6,34
40 80 18 1,1 42 - -~ - QJ208-MPA 62 50 23 7300 15000 0,39 95 170 32 2,1 93 81 65 1 QJ219-N2-MPA 199 213 84 3700 6700 3,37
90 23 15 46 - - - QJ308-MPA 83 64 29 6400 14000 0,69 200 45 3 103 11,7 10,5 2 QJ319-N2-MPA 285 313 11,7 3200 6000 7,4
45 85 19 11 45 - - - QJ209-MPA 65 55 25 6900 14000 0,48 100 180 34 2,1 98 10,1 85 2 QJ220-N2-MPA 224 242 93 3500 6300 4,03
100 25 15 51 - = = QJ309-MPA 98 77 35 5800 12000 0,95 215 47 3 110 11,7 10,5 2 QJ320-N2-MPA 325 368 13,3 3000 5600 8,98
50 90 20 1,1 49 - - - QJ210-MPA 67 60 2,7 6600 13000 0,64 105 190 36 2,1 103 10,1 85 2 QJ221-N2-MPA 244 272 10,2 3400 5900 6,11
110 27 2 56 - - - QJ310-MPA 123 99 45 5300 11000 1,37 225 49 3 116 11,7 10,5 2 QJ321-N2-MPA 344 406 14,4 2900 5200 10,5
55 100 21 15 54 - - - QJ211-MPA 83 76 35 5800 11000 0,68 110 200 38 2,1 109 10,1 85 2 QJ222-N2-MPA 264 305 11,1 3300 5600 5,67
120 29 2 61 - - - QJ311-MPA 142 116 5,3 4900 10000 1,74 240 50 3 123 11,7 10,5 2 QJ322-N2-MPA 363 434 14,9 2700 4800 12,2
60 110 22 15 60 - - - QJ212-MPA 9% 87 4,0 5400 10000 0,87 120 215 40 2,1 117 11,7 10,5 2 QJ224-N2-MPA 284 341 12,0 3100 5000 6,74
130 31 21 67 - - - QJ312-MPA 161 134 6,1 4600 9000 2,18 260 55 3 133 11,7 10,5 2 QJ324-N2-MPA 384 485 16,0 2500 4500 15,6
65 120 23 15 65 - - - QJ213-MPA 114 106 4,8 4900 9500 1,24 130 230 40 3 127 11,7 10,5 2 QJ226-N2-MPA 304 380 12,9 2800 4800 7,67
140 33 21 72 - - - QJ313-MPA 182 154 6,9 4400 8500 2,69 280 58 4 144 12,7 10,5 2 QJ326-N2-MPA 426 563 17,9 2200 4000 19,2
70 125 24 15 68 - - - QJ214-MPA 119 115 52 4700 9000 1,39 140 250 42 3 137 11,7 10,56 2 QJ228-N2-MPA 327 436 14,2 2600 4300 9,69
150 35 21 77 - - - QJ314-MPA 201 174 7,6 4100 8000 3,25 300 62 4 154 12,7 10,5 2 QJ328-N2-MPA 469 646 19,8 2000 3800 23,2
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LLlapukoBble NOALWMNNHUKM C

NKE

YeTbipexTo4e4YHbIM KOHTAKTOM B EARINGS
B Fiir D=160mm e Tbﬂ¢
. Standardausfihrung
/4” 4 Ribenring N2y~ ™ a
//’\\‘& For D=160mm i
II siepderd deslon " —"n
D ’é’ in outer ring (N2
///
7/‘/4
a
QJ ... QJ N2
Fa6apuTHble pa3mepbl O6Go3HaveHue HomuHanbHas TennoBas MpepenbHas Bec
(Mm) noAaLmnnHUKa Harpy3ka (kH) HOMMWHanbHas HOMMHanbHas (kr)
YacToTa BpalleHUsi 4acToTa BpalleHns
(06/MuH) (06/MuH)
d D B r,r, a a, b, r, C, C, C, Ng, ng m
MUH AVH. cTaT.
150 270 45 3 147 11,7 10,5 2 QJ230-N2-MPA 349 483 1511 2400 4000 12,2
320 65 4 165 12,7 10,5 2 QJ330-N2-MPA 514 735 218 1900 3600 27,8
160 290 48 3 158 12,7 10,5 2 QJ232-N2-MPA 382 544 16,5 2200 3800 20
340 68 4 175 12,7 10,5 2 QJ332-N2-MPA 583 872 25,1 1700 3400 32,5
170 310 52 4 168 12,7 10,5 2 QJ234-N2-MPA 421 631 18,5 2000 3400 18,9
360 72 4 186 12,7 10,5 2 QJ334-N2-MPA 589 917 25,6 1600 3200 38,4
180 320 52 4 175 12,7 10,5 2 QJ236-N2-MPA 430 670 19,26 1900 3400 23,1
380 75 4 196 12,7 10,5 2 QJ336-N2-MPA 703 1134 30,8 1400 3000 44,9
190 340 55 4 186 127 105 2 Q.J238-N2-MPA 459 736 205 1800 3200 24
200 360 58 4 196 12,7 10,5 2 QJ240-N2-MPA 513 853 23,2 1600 3000 33,3
220 400 65 4 217 12,7 105 2 QJ244-N2-MPA 633 1156 28,8 1400 2800 49,3
240 440 72 4 238 15 12,5 2,5 QJ248-N2-MPA 624 1139 28,1 1300 2600 68,3
338 www.nke.at
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LLapukoBble NOALWNNHUKN C
YeTblpexTo4ye4YHbIM KOHTAaKTOM

Pasmepbl NpMMbIKaHUIA U
ranteneun cm. Ha cTp. 334
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CaMoyCTaHaB.ﬂMBaPOLuMECﬂ N K E

wiapuKkoBbie nogWNNHUKN B EARINGS

CaMoyCTaHaBﬂVIBaIOLIJMeCH LapuKoBbie NoALUUNMHUKN

CtaHpapTbl, rabapuTHble pasMmepbl

CtaHgapTHble MnaHbl DIN 616
CamoycTaHaenuearowmecs wapukosble nogwmnHukn DIN 630

Ooo6uwasa yacTb

CamoycTaHaBnMBalLMecs WapMKoBble MOALWMNMHUKN SBASIOTCA HepasbeMHbIMU ABYXPAAHBIMM
pagvanbHbiMu nogwunHvkamy. Oba psga WwapoB BpallarTcs B NOALIMMNHMKE napaniensHo no obuen
OOPOXKe KayeHUs Co chepnyeckori MOBEPXHOCTBIO HAa Hapy>XHOM KofbLie. 3TO NO3BONSET NOALUUMHUKAM
KOMNeHCcMpoBaTb NEPEKOCHhl MexAy BarnoM W KOPNycoM y3na, Bbl3BaHHbIE NOrpeLHoOCTAMMU
MexaHuyeckoln 06paboTKM 1 YCTaHOBKM.

CaMoyCTaHaBJ'IVIBa}OUJ,VIeCFI LapuKoBblie NOALUNMHUKN XOPOLUO noaxooAaTt Aand I'IpVIJ'IO)KeHVIVI C HUSKUMU U
cpeaHuMn pagnanbHbIMW Harpyskamm u HebonbLUIMMKN OCEBLIMU Harpyskamu.

Puc. 1
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CaM0yc7aHaBnMBa|ou.mec;|
wapukoBblie NoALUMHUKN

BapuaHTbl KOHCTPYKLUK

Hapsgy co ctaHgOapTHOM KOHCTpyKuuen ¢ uumnuHgpudeckum oteepctuem (Puc. 1a), NKE Takxe
BblMyCKaeT camoycTaHaBNMBalLlMeCs WapUKoBble NMOALWMMHUKA C KOHUYECKUM OTBEPCTUEM
(cydbdpukc K B 0603HaueHnM noawumnHmka) ¢ KoHycHocTblo 1:12, obecnedvmBatowue 6ornee nNpocTyto
yctaHoBky (Puc. 1b).

B03MOXHOCTb YCTAHOBKM 3TUX TUMOB MOALWMMHUKOB C UCMONIb30BaHUEM 3aKpenuTenbHOW BTYIMKK,
Nno3BONsieT ycTaHaBNMBaTb UX HEMOCPEACTBEHHO HA XONOAHOTAHYTblIe Ballbl MW Ha Banbl C
HeobpaboTaHHbLIMU NOCaAOYHLIMU MECTaMU B NPUNOXEHUSIX, rOe He TpebyeTcs Bbicokasi paboyas
TOYHOCTb BpaleHus (Puc. 2).

HekoTopble Tunbl camoycTaHaBNUBaKLWMXCSA WAaPUKOBbLIX NOAWMMHUKOB, U3roTaBMUBaAEMbIX C
UMMUHAPUYECKMMU UNIN C KOHUYECKMMU OTBEPCTUSIMU, OCHALLAOTCA KOHTAKTHLIMU YNNOTHEHUSAMU
(cooTtBeTcTBEHHO cydhpmkc-2RS, Puc. 1¢ n cydpdmke K 2RS, Puc. 1d n Puc. 2b

CTtaHgapTHbIM MaTepuanom, UCMofb3yeMbiM ANS U3roTOBNEHUS KOHTAKTHBIX YNIOTHEHWU, ABNSAETCS
N3HOCOCTOMKMI cuHTeTu4eckmin kaydyk (NBR). MNpu Bbibope camoycTaHaBNMBaKLMXCH LWAPUKOBbIX
NOALLUMMNHUKOB C KOHTaKTHLIMW YMIOTHEHUAMU, HEOBXOANMO NPEAYCMOTPETL BO3MOXHOCTb CHUXEHUS
UX MaKcuMmarnbHbIX paboynx 4acToT BpalleHUst N yYeCTb OrpaHnyeHHble CnocOBHOCTM K KOMMeHcaumm
HECOOCHOCTH.

Puc. 2
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wiapuKkoBbie nogWNNHUKN B EARINGS

[pyroi BapnaHT KOHCTPYKLMM NPeACTaBsioT caMoyCcTaHaBNMBaloLWMecs LWapuKoBble NOAWMMHUKA
C LUMPOKMMM BHYTPEHHUMM Konbuamu (Puc. 3a).

B oTnnuyMe oT cTaHAapTHbLIX OTBEPCTUI MOAWMMNHUKOB, OTBEPCTUS caMoyCcTaHaBnNMBaloLMXCS
LLIAPMKOBbLIX MOALIMIMHUKOB C LUMPOKUMU BHYTPEHHUMU KOSbLL @MW U3roTaBnuBatoTcs ¢ A4onyckamu no
nonto gonyckos 1ISO J7.

910 none gonyckoB J7 oGecneynBaeT cBOOOAHYIO CKOMb3SALYI0 NOCaAKy BHYTPEHHEro konbua
nogwmnMnHUKa Ha Ban And ynpoweHua yCTaHOBKW. I'Iocxoany 9Ta nocapgka AOoJiKHa obecnevnsaTb
Hagnexallee MeCTONONOXEHUE NOALUMIMHUKA Ha Bary, TO BHYTPEHHEE KOMbLO MMEET YCTaHOBOUHbIN
nas ans ukcupyoLlero WrndTa, npeaoTBpallatoLLEro NPOBOpaYMBaHNe BHYTPEHHErO KorbLia Ha Bary.

B cny4yae KOMMNOHOBOK MOALUUMHWKOB, COCTOSALLMX U3 ABYX CaAMOYCTaHaBUBAKLLMXCH LLIAPUKOBbIX
NOALIMMHUKOB C LUMPOKUMU BHYTPEHHWMM KOMbLaMMW, NOSLWNMNHUKN AOMKHbI OblTb YyCTaHOBMEHbI
TaknuMm obpasom, 4Tobbl YCTAaHOBOYHbIE Na3bl HA BHYTPEHHUX Konbuax Obinu obpalleHbl UM BHYTPb
komnoHoBku (Puc. 3b) nnu Hapyxy (Puc. 3c).

d

HecoocHocTb

CamoycTaHaBnuBalLWMecs WapMKOBble NOALWNMHUKN NMEOT NPEBOCXOAHYI0 CMOCOBHOCTL
KOMMeHcauumm nepekoca O4HOro Komnbla NOALWWMHUKA OTHOCUTENbHO Apyroro. MakcumanbHbI
OOMyCTUMbIN YrNOBOW NEepPeKoc OT OCU BpaleHnA (Y) 3aBUCUT OT KOHCTPYKLMMN MOALUMMHMKA, ero
cepun 1 hakTUYECKNX KCMyaTaunoOHHbIX YCIOBUN.
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JonycTumbl criegyrowme BenmMYuHbl YrinoBbiX
nepekocoB Ana NoaLnNnHUKOB:

-0Ns NOALLUMIMHUKOB Cepun:
112 n 113: ¥ <25°

- NS OTKPbITBIX MOALIMIMHUKOB CEPUI:
12 n 22 ¥ <25°

- NS OTKPbITbIX MOALUMIMHUKOB CEPUI:
131n23 Y <3

- ONA YNIOTHEHHbIX MOAWUMHUKOB (cydduke
2RS): W <15°

HDonycku

CtaHOapTHble caMoycTaHaBnuBawLwmecs
wapukoBble nogwunHukm NKE
M3roTaBnMBalTCA C HOpMalbHbIM KIaccoMm
ponyckos (PN).

OrpaHM‘-leHVIH HacCcTOT bl
BpaweHnWAa ynnoTHEeHHBbBIX
CamMoyCTaHaBJIMBaAOLWUNXCA LWAPUKOBbIX
noawwunnHUKOB

YNNnoTHeHHblEe camOoyCcTaHaBnuBakwwmecs
WapuKoBble MOAWWNMHUKN C CYyPdDUKCOM-
2RS B 0003HA4Y€HMN UMEIT OrpaHUYEHHbIE
HOMWHanNbHbIE YAaCcTOThl BpaleHnsa n3-3a
[OononHuTenbHOro Tenna, BolpabaTeiBaemMoro
npy TPEHUN TEPMETU3MPYIOLLMX pabovmx KpOMOK
YNNOTHEHUI.

Mo aTon npuynHe mMakcumanbHas 4YacTtoTa
BpalleHUss 3TUX NOALWMUNHUKOB HE [OSIXHA
npesbiwaTh 2/3 peKkoOMeHAYeMON 4acToThbl
BpaweHus Ans OTKPbITbIX NOOWMWUMHUKOB
CMa3blBaeMbIX NNacTUYHON CMa3KOW.

Cenapartopbl

CtaHpapTHble camMoycTaHaBnuBawWwmuecs
wapukoBble noawnnHuku NKE HebonbLumx un
CpeaHMX pasMepoB OCHaLLaTCa cenaparopamm
M3 nonnamuaga unu, NpeumMmyLecTBeHHO,

CaM0yc7aHaBnMBa|ou.mec;|
wapukoBblie NoALUMHUKN

LWITAaMMNOBaHHBLIMWU CTalNbHbIMW Cenapatopamu.
MogwwmnHmkn GonbNX pasmepoB OCHALLATCH
uenbHbIMU NaTyHHbIMW cenapaTopamMu.
Heckonbko TUNOB W pa3MepoOB 3TUX
camMoycTaHaBMMBAaKWNXCH WaPUKOBDIX
NOAWNMNHNKOB TakXe M3roTaeBnmBalTCH C
YCTaHOBJ1€EHHbIM cenapaTtopomM 13 nonmamuaa.

BHyTpeHHUM 3a30p

Mpu BbIBOpe camoycTaHaBnuBalwWmUxcs
LLIAPUKOBbIX MOALIUMHUKOB HEOBXOAUMO MPUHATL
BO BHMMaHue pasnunymMe BHYTPEHHUX 3a30pOB
B npeaenax rpynnbl Mexay MOoALUNHUKaAMKU C
LMAMHAPUYECKUM U C KOHUYECKUM OTBEPCTUEM.

N3-3a pucka nonyvyeHusa npeaBapuTenbHOro
HaTsara B NOAWMUMNHUKE MPU ero ycTtaHoBKe,
NOALUMMHUKMA C KOHUYECKUM OTBEPCTUEM VMEIOT
6onblIMiA BHYTPEHHUIA paauanbHbIA 3a30p Mo
CpaBHEHUIO C NOALUUMHUKAMU C LUNMHOPUYECKUM
OTBEPCTUEM TOW e CaMOW rpynmbl 3a30POB.

CTtaHpoapTHble camoycTaHaBnvMBawlLmecs
wapukoBble nogwumnHukm NKE c
LUNVMHOPUYECKUMU UNN KOHUYECKUMMU
OTBEPCTMSAMMW U3rOTaBMUBATCA C HOpMarnbHbIMM
BHyTpeHHMMM 3a3opamu (CN).

MoALWMWMNHUKM C APYrUMU TPYNNamMu BHYTPEHHUX
3a30pOB M3rOTaBNMBAOTCA MO 3aKasy.

BenuvmyumHbe rpynn 3a3opoB Ang
caMoycTaHaBNMBaAKLWMNXCA WaAPUKOBBIX
MOALLMMHUKOB C LMIMUHAPUYECKUM U KOHUYECKUM
OTBEPCTUEM NpUBEAEHbI B Tabnuuax Ha cTp.276.

OTn BenuuMHbl COOTBETCTBYIOT cTaHgapTtam DIN
620, yacTtb 4 1 ISO 5753-1981.
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CaMOYCTaHaB.ﬂMBaPOLuMECﬂ
wiapuKkoBbie nogWNNHUKN

BHYTPEHHMe 3a30pbl CaMmoyCTaHaBJIMBalOLWNXCA LWWAPUKOBbLIX NOALUUNMHUKOB NKE

BennunHbl 3a30poB ykasaHbl B ym (MKM)

I'pynnbl BHYTPEeHHUX 3a30poB caMoyCTaHaBnBakOLWNXCA WapUKOBbLIX NoAWMNMHUKOB NKE c
UMnuHapu4yeCKUm oTBepcTuem

-1 6 10|14 18 (24 30(40 50 (65 80 100

OunameTp oTBepcTUA (Mm)
< 6 (10 14|18 24 |30 40|50 65|80 100|120
MUH 1 2 2|3 4(5 6|6 7|8 9]10

Fpynna 3asopoB C2
mMmakc 8 | 9 10|12 14 (16 18|19 21|24 27| 31
Mpynna CN MuH 5|6 6|8 10(11 13 (14 16|18 22|25
3asopoB(HOPMAJIbHAS) makc 15|17 19 (21 23 (24 29|31 36|40 48|56
MuH 10|12 13|15 17 (19 23|25 30|35 42|50

Fpynna 3a3opoB C3
makc 20|25 26|28 30|35 40|44 50|60 70|83
MUH 15|19 21|23 25(29 34 (37 45|54 64|75

Mpynna 3asopoB Cc4
makc 25|33 35|37 39|46 53|57 69|83 96 (114

Fpynnbl BHYTPEHHUX 3a30pOB caMoycTaHaBnuBawLWmxcsa wapukoBbix noawunHukoB NKE c
KOHUYEeCKMM OTBEPCTUEM

- 124 30|40 50|65 80 100
OnameTp oTBepcTUA (Mm)
< 24 |30 40|50 65|80 100(120
MaH 7 [ 9 12|14 18|23 29| 35
Mpynna 3asopoB Cc2
makc 17 |20 24 |27 32|39 47 |56
Mpynna oy MM 13|15 19|22 27|35 42|50
3asopos(HOPMAJIbHAS) makc 26 |28 35|39 47|57 68| 81
mMiH 20 (23 29|33 41|50 62|75
Mpynna 3a3opoB C3
makc 3339 46 (52 61|75 90 |108
MmH 28 [ 33 40 (45 56 |69 84 |100
Mpynna 3a3opoB C4
mMakc 42 (50 59 (65 80|98 116|139
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MuHumanbHas Harpys3ka:

[ns 3 peKTMBHOrO BLINOSIHEHNST CBOMX (byHKLI,VIVI, CcamMoyCTaHaBnMBarwwnecs wapmnKoBblie NoALLINMHUKK
[OSMKHbI BpalLaTbCst C MUHUMarnbHON Harpy3|<017| Ha NOALWMMHKK, COCTaBNSAOLWWEN I'IpM6J'IM3VITEJ'IbH0 2%
OT HOMMHarbHON MHaMUYEeCcKon Harpy3ku Cr.

OKBMBarneHTHasi QUHaAMM4ecKas Harpy3ka Ha noawnnHUuK

FLse Torpa P=F,+Y*F,

F.
nnu, ecrnv
Fe e TomaP=065*F +Y*F,
F.

BennuuHel koadpduumneHToB «Y» 1 «e» yKkasaHbl B Tabnvuax nsaenui.

OKBMBaneHTHasa cTaTu4yeckas Harpys3ka Ha noalnnHUK
PO = I:r + YO * Fa

BenuuumHbl koadduumeHTa Y, ykaszaHbl B Tabnvuax nsgenui.

Pa3mepb| conps>XeHHbIX peTtanen v rantenemn

dacka KornbLa nogLWmnnHMKa He A0MKHa KacaTbCs rantenu 3anneyvka Bana nnm OTBEpPCTUA Kopnyca.

MoaTomy HanbonbLuWiA ranTenu 3anneyunka (rg) Bcerga OOMKeH ObiTb MEHbLLE MUHMMAnNbHOMO pa3Mepa
dacku nogwmnHuka (rs), kak NokasaHo Ha cTp. 279.
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CamoycTaHaBnuBaowwmecs
LapUKOBbIe NOALMNMNHUKN BEARINGS

PekomeHaaumm ans pasmMepoB COMPsPKEHHbIX AeTanen onpeaeneHsl ctaHgapTom 1ISO 5418. BennuuHbl
pa3MepoB acok MOALIMIMHUKOB YKa3aHbl B COOTBETCTBYHOLUMX Tabnuuax nagenui.

BblCTyn wapoB U3 noAaLnUnNHUKa

LLlapbl HEKOTOPbBIX cCamoyCcTaHaBNMBaKLWMXCA LWapUKOBbIX NOALUMMNHMKOB BbICTYyNalT 3a npegensl
DOOKOBbIX CTOpPOH noALnnHuKa.

3Ty 0COBEHHOCTb MOALUMNHUKOB Heobxoanmo y4yeCTb Npn NPOEeKTUPOBaAHUN COMPAXEHHbIX petanen
y3na. BenuunHbl BbICTyna WwapoB yKa3aHbl B Tabnuue Huxe.

BbicTynbl WHapoB caMoycTaHaBNUBaOLWMXCA WapuKoBbix nogwunHukoB NKE

d

————

Tunebl BbicTynbl WapoB

NOALIMNHUKOB
(Mm)

1318, 1318 K =1,1

1319, 1319 K =15

1320, 1320 K =25

1321, 1321 K =~2,6

1322, 1322 K =26
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Pa3smepbl conpsi>keHHbIX AeTanen v ranteneun gnA camMoyCTaHaBMIMBawLWUXCA WAPUKOBbIX
noawnnHUKOB

Bce pa3mepbl YKa3aHbl B MM

h..

CepVIVI ﬂO;II.LVInHVIKOB

Fs min g max 12..1 22..

10 13../ 23.

112../113..
0,3 0,3 1 1,2
0,6 0,6 - 2,1
1 1 - 2,8
1,1 1 - 35
1,5 1,5 - 45
2 2 - 55
2,1 2,1 - 6
3 2,5 - 7
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Camoycranasnuaawumecﬂ N K E

wiapuKkoBbie nogWNNHUKN B EARINGS

CamoycTaHaBnMBalLLiuecs WapuKoBbie NOAWMUMHUKM C KOHNYECKUM OTBEPCTUEM U
3aKpenuTeribHOMN BTYJIKOMN

Ecnu ncnonb3yloTca NOALWUNHUKA C KOHUYECKMM OTBEPCTUEM M C 3aKPEMUTENbHOW BTYIMKOW, TO B
NPUNOXeHWsX, rae He TpebyeTcs Bblcokas paboyasi TOHHOCTb BpaLleHUs, MOXHO u3bexatb TpyaOEMKOM
1 JOCTaTO4YHOM JOPOron MexaHnyeckon obpaboTkm Nocago4HbIX MECT NOALLMUMHUKOB. .

ﬂpvl ncnonb3oBaHUn 3aerI'IVITeJ'IbHOl7I BTYINKW, CaMOyCTaHaBnnBawwnecd wapunkosble NogLLNNHUKA
MOryT ObITb yCTaHOBNEHbl HenocpeaCTBEHHO Ha XONOAHOTAHYTbI€ Ballbl NN Ha HeO6pa6OTaHHbIe
nocago4Hble MeCTa Ha Banax.

B npunoxeHusix, rae caMmoyCcTaHaBNMBaKOLWMECS LAPUKOBbIE MOALUMIMHUKMA YCTAHOBIEHbI HA MPSAMbIX
UMNMHOpuYeckux Banax 6e3 AONOMHMTENbHOW OCEBOW PMKcauuMu, Kak nokasaHo Ha Puc. 4, nx
CNocoBHOCTbL BOCMPUHMMATbL OCEBbIE HArpy3ku ByLeT orpaHuyeHa TpeHueM Mexay 3aKkpenuTerbHOWN
BTYIKOW 1 Bariom.

MakcumMmanbHasa gonyctumas oceBasi Harpyska MOXeT OblTb paccyuTaHa C MOMOLLbIO CrieayoLen
dhopmynei:
Fanax<3*d*B
roe:
Famax MakcumanbHas OonycTMMasi oceBasi Harpyska Ha camoyCTaHaBMMBaOLWUNCS LLapUKOBbIN
NOALUMMHUK, YCTaHOBIEHHbIN Ha 3akpenutensHon BTynke [H]
B WMprHa nogwmnHuka [Mm]
d AnameTp OTBEPCTUSA NoALINMHMKA [MM]
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NKE

BEARINGS

MHCTpyKuMm no yctaHoBKe

I'Ip|/| YCTaHOBKEe CaMOyCTaHaBTMBAOLWNXCA LWAPUKOBbIX NOALWNNHUKOB C KOHNYECKUMU OTBEPCTUAMU B
co4yeTaHnn C 3aKpenunTeribHbIMU BTYINKaMy, HeobxogMmo 06paTVITb ocoboe BHMMaHMe Ha COXpaHeHune
MWHMUMaIIbHOro OCTaToO4YHOro BHYTPEHHEro paananbHOro 3asopa B noalnnHuKe nocrie yCtTaHOBKN.

Kpome TOro, npu ycraHoBKe Hapy>XHOro KOfblLia C MOMOLLbI MOHTaXHbIX NPUCNOCOBNeHUiA, oceBoe
CMeLLeHMe 3TOro KomnbLa MOXET Bbl3BaTb Npobrnemy. Ita npobriema MoXeT GbiTb peLleHa NpocTbIMM
crnocobamu, TakMMU Kak MCMomnb30BaHWE MOHTaXHBIX Korel, (S), kak nokasaHo Ha Puc. 5.

Bonee nogpobHasa nHdopmauma npeacTaeneHa B pasgerne «XpaHeHue, YyCTaHOBKA U AeMOHTaX
nogwunHUKOBY.

Puc. 5
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N KE N KE CaMOyCTaHaBHMBaIOLI.WIeCH wapukoBblie NoALWUMHUKN

CamoycTaHaBnuBawiumMecs WapuUKoBble
NOALMMHUKK

CaMOyCTaHaBHMBaIOLI.WIeCH LapuKoBbie NoALINNHUKN

CaMOYCTaHaBﬂMBaIOI.I.IVIeCH WwapukoBble NOAWNNHUKN C
3aKpenuTesibHbIMU BTYJIKaMU

caMoyCTaHaBﬂMBalOI.I.WIeCH wapukoBbie NOALWUNMHUKA C LULUPOKUM
BHYTPEHHUM KOnbLOM
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LapuKkoBble NoALUNHUKN

(,/1,'/'///1/4

NKE

B EARINGS

—K—=2RS
Fa6apuTHble pa3mepbl O6o3Ha4yeHue HomuHanbHas Tennosas MpepenbHas
(MMm) noAwunH1Ka Harpy3ka (kH) HOMUWHanbHas HOMWHanbHas YyacTora
yacToTa BpaleHuss  BpalleHus (06/MuH)
(06/mMuH)
d D B ry, Iy C, Cor C, N, Ng
MUWH OVH.  cTat.
10 30 9 0,6 1200 54 1,2 0,1 21200 36000
30 14 0,6 2200 8,1 1,8 0,1 24800 34000
35 1 0,6 1300 7,2 1,6 0,1 17000 32000
12 32 10 0,6 1201 6,2 1,4 0,1 20200 32000
32 14 0,6 2201 8,5 1,9 0,1 22100 30000
32 14 0,6 2201-2RS 6,2 1,4 0,1 - 30000
37 12 1 1301 9,7 2,2 0,01 16200 28000
15 35 11 0,6 1202 7,4 1,7 0,1 18300 28000
35 14 0,6 2202 8,7 2 0,1 19000 26000
35 14 0,6 2202-2RS 7.4 1,7 0,1 - 26000
42 13 1 1302 12 29 0,1 14100 24000
42 17 1 2302 11,9 2,9 0,1 15300 24000
17 40 12 0,6 1203 8,8 2,2 0,1 16500 24000
40 16 0,6 2203 10,6 2,5 0,1 17600 24000
40 16 0,6 2203-2RS 8,8 2,2 0,1 -- 24000
47 14 1 1303 12,8 3.4 0,2 12900 20000
47 19 1 2303 14,5 3,6 0,2 14300 22000
47 19 1 2303-2RS 12,8 3,4 0,2 -- 22000
20 47 14 1 1204 12,7 3,4 0,2 14900 20000
47 14 1 1204-K 12,7 3.4 0,2 14900 20000
47 18 1 2204 14,2 3,5 0,2 15500 20000
47 18 1 2204-2RS 12,7 34 0,2 - 20000
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CaMOYCTaHaBﬂMBaIOLLI,VIeCﬂ
WwapuKoBble NoALWNMHUKN

Pa3mepbl conpspkeHHbIX geTanen un
ranTenew ykasaHbl Ha cTp. 349

Bec PacueTHble O6o3Ha4yeHue
(xr) k03cpprLMneHTbI noAwunH1Ka
Y Y Y,
d m e FJF.<e F.JF.>e
10 0,03 0,32 1,95 3,02 2,05 1200
0,05 0,58 1,1 1,7 1,1 2200
0,06 0,34 1,8 29 1,9 1300
12 0,04 0,37 1,69 2,62 1,77 1201
0,05 0,53 1,2 1,9 1,3 2201
0,05 0,37 1,7 2,6 1,8 2201-2RS
0,07 0,35 1,8 2,8 1,9 1301
15 0,05 0,34 1,86 2,88 1,95 1202
0,06 0,46 1,4 2,1 1,4 2202
0,06 0,34 1,9 29 2 2202-2RS
0,1 0,35 1,8 2,8 1,9 1302
0,13 0,51 1,2 1,9 1,3 2302
17 0,08 0,33 1,93 2,99 2,03 1203
0,09 0,46 1,4 2,1 1,4 2203
0,09 0,33 1,9 3 2 2203-2RS
0,14 0,32 1,9 3 2 1303
0,18 0,53 1,2 1,9 1,3 2303
0,18 0,32 1,9 3 2 2303-2RS
20 0,13 0,28 2,24 3,46 2,34 1204
0,12 0,28 2,24 3,46 2,34 1204-K
0,14 0,44 1,5 2,2 1,5 2204
0,14 0,28 2,2 3,5 2,3 2204-2RS
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77227,

—K—=2RS
Fa6apuTHble pa3mepbl O6o3Ha4yeHue HomuHanbHas Tennosas MpepenbHas
(MMm) noAwunH1Ka Harpy3ka (kH) HOMWHanbHas HOMWHanbHas YyacTora
yacToTa BpaleHuss  BpalleHus (06/MuH)
(06/mMuH)
d D B ry, Iy C, Cor C, Ng, Ng
MVH OWH.  cTaT.
20 52 15 1,1 1304 14,3 4 0,2 11600 18000
52 15 11 1304-K 14,3 4 0,2 11600 18000
52 21 1,1 2304 18,2 47 0,2 13200 19000
52 21 1,1 2304-2RS 14,3 4 0,2 - 19000
25 52 15 1 1205 14,3 4 0,2 13100 18000
52 15 1 1205-K 14,3 4 0,2 13100 18000
52 18 1 2205 16,8 4.4 0,2 13100 18000
52 18 1 2205-K 16,8 4,4 0,2 13100 18000
52 18 1 2205-K-2RS 14,3 4 0,2 - 18000
52 18 1 2205-2RS 14,3 4 0,2 - 18000
62 17 1,1 1305 18,9 55 0,3 10000 15000
62 17 11 1305-K 18,9 515 0,3 10000 15000
62 24 1,1 2305 24,4 6,5 0,3 11400 16000
62 24 1,1 2305-K 244 6,5 0,3 11400 16000
62 24 1.1 2305-2RS 18,9 55 0,3 - 16000
30 62 16 1 1206 15,6 4,7 0,2 11000 15000
62 16 1 1206-K 15,6 4,7 0,2 11000 15000
62 20 1 2206 23,8 6,6 0,3 11300 15000
62 20 1 2206-K 23,8 6,6 0,3 11300 15000
62 20 1 2206-K-2RS 15,6 4,7 0,3 - 15000
62 20 1 2206-2RS 15,6 4,7 0,3 - 15000
72 19 1.1 1306 21,3 6,3 0,3 8800 13000
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CaMOYCTaHaBﬂMBaIOLLI,MeCﬂ
WwapuKoBble NoALWNMHUKN

Pa3mepbl conpspkeHHbIX geTanen un
ranTenew ykasaHbl Ha cTp. 349

Bec PacueTHble O6o3Ha4yeHue
(xr) k03cpprLMneHTbI noAwunH1Ka
Y Y Y,
d m e F.F.<e F./F.>e
20 0,17 0,29 2,2 3,3 2,3 1304
0,17 0,29 2,2 3,3 23 1304-K
0,24 0,51 1,2 1,9 1,3 2304
0,24 0,29 2,2 3,3 2,3 2304-2RS
25 0,14 0,27 2,37 3,66 2,48 1205
0,14 0,27 2,37 3,66 2,48 1205-K
0,16 0,35 1,8 2,8 1,9 2205
0,16 0,35 1,8 2,8 1,9 2205-K
0,16 0,27 2,4 3,7 2,5 2205-K-2RS
0,16 0,27 2,4 3,7 2,5 2205-2RS
0,28 0,28 2,3 3,5 2,4 1305
0,28 0,28 23 3,5 2,4 1305-K
0,37 0,48 1,3 2 1,4 2305
0,37 0,48 1,3 2 1,4 2305-K
0,37 0,28 2,3 3,5 2,4 2305-2RS
30 0,22 0,25 2,53 3,91 2,65 1206
0,22 0,25 2,53 3,91 2,65 1206-K
0,25 0,3 21 3,3 2,2 2206
0,25 0,3 21 3,3 2,2 2206-K
0,25 0,25 2,5 3,9 2,7 2206-K-2RS
0,25 0,25 2,5 3,9 2,7 2206-2RS
0,41 0,26 24 3,7 25 1306
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—K—=2RS
Fa6apuTHble pa3mepbl O6o3Ha4yeHue HomuHanbHas Tennosas MpepenbHas
(MMm) noAwunH1Ka Harpy3ka (kH) HOMUWHanbHas HOMWHanbHas YyacTora
yacToTa BpaleHuss  BpalleHus (06/MuH)
(06/mMuH)
d D B ry, Iy C, Cor C, N, Ng
MVH OWH.  cTaT.
30 72 19 1,1 1306-K 21,3 6,3 0,3 8800 13000
72 27 1.1 2306 31,4 8,7 0,4 10100 13000
72 27 1,1 2306-K 31,4 8,7 0,4 10100 13000
72 27 1,1 2306-2RS 21,3 6,3 0,3 - 13000
35 72 17 1.1 1207 18,8 59 0,3 9500 13000
72 17 1,1 1207-K 18,8 59 0,3 9500 13000
72 23 1.1 2207 30,5 8,7 0,4 10200 12000
72 23 1.1 2207-K 30,5 8,7 0,4 10200 12000
72 23 1,1 2207-K-2RS 18,8 5,9 0,3 - 12000
72 23 1,1 2207-2RS 18,8 59 0,3 - 12000
80 21 1,5 1307 26,2 8,5 0,4 8100 11000
80 21 iiFS) 1307-K 26,2 8,5 0,4 8100 11000
80 31 1,5 2307 39,5 11,2 0,5 9500 12000
80 31 1,5 2307-K 39,5 11,2 0,5 9500 12000
80 31 1,5 2307-2RS 26,2 8,5 0,4 - 12000
40 80 18 1,1 1208 20 6,9 0,3 8600 11000
80 18 1,1 1208-K 20 6,9 0,3 8600 11000
80 23 1,1 2208 31,7 10 0,5 8900 11000
80 23 1,1 2208-K 31,7 10 0,5 8900 11000
80 23 1.1 2208-K-2RS 20 6,9 0,3 -- 11000
80 23 11 2208-2RS 20 6,9 0,3 - 11000
90 23 1,5 1308 33,8 11,3 0,5 7400 9500
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Pa3mepbl conpspkeHHbIX geTanen un
ranTenew ykasaHbl Ha cTp. 349

Bec PacueTHble O6o3Ha4yeHue
(xr) k03cpprLMneHTbI noAwunH1Ka
Y Y Y,
d m e F.JF.<e F.JF.>e
30 0,41 0,26 2,4 3,7 2,5 1306-K
0,55 0,45 1,4 2,2 1,5 2306
0,55 0,45 1,4 2,2 1,5 2306-K
0,55 0,26 2,4 B 2,5 2306-2RS
35 0,33 0,22 2,8 4,34 2,94 1207
0,33 0,22 2,8 4,34 2,94 1207-K
0,4 0,3 21 3,3 2,2 2207
0,4 0,3 21 3,3 2,2 2207-K
0,4 0,22 2,8 4,3 2,9 2207-K-2RS
0,4 0,22 2,8 4,3 29 2207-2RS
0,54 0,26 25 3,8 2,6 1307
0,54 0,26 25 3,8 2,6 1307-K
0,74 0,47 1,4 21 1,4 2307
0,74 0,47 1,4 21 1,4 2307-K
0,74 0,26 2,5 3,8 2,6 2307-2RS
40 0,42 0,22 29 4,49 3,04 1208
0,42 0,22 2,9 4,49 3,04 1208-K
0,49 0,26 24 3,8 2,5 2208
0,49 0,26 2,4 3,8 2,5 2208-K
0,49 0,22 29 4,5 3 2208-K-2RS
0,49 0,22 2,9 4,5 3 2208-2RS
0,74 0,25 2,5 3,9 2,6 1308
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—K—=2RS
Fa6apuTHble pa3mepbl O6o3Ha4yeHue HomuHanbHas Tennosas MpepenbHas
(MMm) noAwunH1Ka Harpy3ka (kH) HOMWHanbHas HOMWHanbHas YyacTora
yacToTa BpaleHuss  BpalleHus (06/MuH)
d D B ry, Iy C. Cor C. Ng, Ne
MUWH OWH.  cTaT.
40 90 23 1,5 1308-K 33,8 11,3 0,5 7400 9500
90 33 1,5 2308 54 15,9 0,7 8500 10000
90 33 1,5 2308-K 54 15,9 0,7 8500 10000
90 33 1,5 2308-2RS 33,8 11,3 0,5 - 10000
45 85 19 1,1 1209 23,5 8,2 0,4 8100 11000
85 19 1.1 1209-K 23,5 8,2 0,4 8100 11000
85 23 1,1 2209 31,7 10,6 0,5 8100 10000
85 23 1,1 2209-K 31,7 10,6 0,5 8100 10000
85 23 1,1 2209-K-2RS 23,5 8,2 0,4 - 10000
85 23 1.1 2209-2RS 23,5 8,2 0,4 - 10000
100 25 1,5 1309 38,7 13,4 0,6 6800 8500
100 25 1,5 1309-K 38,7 13,4 0,6 6800 8500
100 36 1,5 2309 64 19,1 0,9 7800 9000
100 36 1,5 2309-K 64 19,1 0,9 7800 9000
100 36 1,5 2309-2RS 38,7 13,4 0,6 - 9000
50 90 20 1,1 1210 26,3 9,5 0,4 7600 10000
90 20 1,1 1210-K 26,3 9,5 0,4 7600 10000
90 23 1,1 2210 32,8 11,3 0,5 7400 9500
90 23 1,1 2210-K 32,8 11,3 0,5 7400 9500
90 23 1.1 2210-K-2RS 26,3 9,5 0,4 - 9500
90 23 1,1 2210-2RS 26,3 9,5 0,4 - 9500
110 27 2 1310 42,5 15,3 0,7 6300 8000
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Pa3mepbl conpspkeHHbIX geTanen un
ranTenew ykasaHbl Ha cTp. 349

Bec PacueTHble O6o3Ha4yeHue
(xr) k03cpprLMneHTbI noAwunH1Ka
Y Y Yo
d m e F.F.<e F./IF.>e
40 0,72 0,25 2,5 3,9 2,6 1308-K
1 0,43 1,5 23 1,5 2308
1 0,43 1,5 23 1,5 2308-K
1 0,25 2,5 3,9 2,6 2308-2RS
45 0,46 0,21 3,04 4,7 3,18 1209
0,46 0,21 3,04 4,7 3,18 1209-K
0,53 0,26 2,4 3,8 2,5 2209
0,53 0,26 2,4 3,8 2,5 2209-K
0,53 0,21 3 4,7 3,2 2209-K-2RS
0,53 0,21 3 4,7 3,2 2209-2RS
0,99 0,25 25 3,9 2,6 1309
0,99 0,25 2,5 3,9 2,6 1309-K
1,32 0,43 1,5 23 1,6 2309
1,32 0,43 1,5 2,3 1,6 2309-K
1,32 0,25 2,5 3,9 2,6 2309-2RS
50 0,53 0,2 3,17 4,9 3,32 1210
0,53 0,2 3,17 4,9 3,32 1210-K
0,6 0,24 2,6 4.1 2,7 2210
0,6 0,24 2,6 41 2,7 2210-K
0,6 0,2 3,2 4,9 3,3 2210-K-2RS
0,6 0,2 3,2 4,9 3,3 2210-2RS
1,29 0,24 2,6 4 2,7 1310
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LapuKkoBble NoALUNHUKN B EARINGS B EARINGS WwapuKoBble NoALWNMHUKN

Pa3mepbl conpspkeHHbIX geTanen un
ranTenew ykasaHbl Ha cTp. 349

77227,

—K—=2RS
Fa6apuTHble pa3mepbl O6o3HavyeHue HomuHanbHasn Tennosas MpenenbHas Bec PacyeTHble O6o3Ha4yeHue
(MMm) noAwunH1Ka Harpy3ka (kH) HOMWHanbHas HOMWHanbHas YyacTora (xr) k03cpprLMneHTbI noAwunH1Ka
yacToTa BpaleHuss  BpalleHus (06/MuH)
(06/mMuH)
Y Y Yo
d D B fy, I C Cor C. Ner Ne d m e FJF.se F.F.>e
A VL RCTET 50 1,29 0,24 2,6 4 2,7 1310K

50 110 27 2 1310-K 42,5 15,3 0,7 6300 8000 178 043 15 23 15 2310
110 40 2 2310 65 20,1 0,9 7400 9500 178 043 15 23 15 2310-K
110 40 2 2310-K 65 20,1 0,9 7400 9500 178 024 26 4 27 2310-2RS
110 40 2 2310-2RS 42,5 15,3 0,7 -- 9500 55 0,69 0.19 331 52 347 1211

55 100 21 1,5 1211 27,6 10,6 0,5 6900 9000 0,69 0.19 3,31 512 3,47 1211K
100 21 1,5 1211-K 27,6 10,6 0,5 6900 9000 0.75 022 2.9 45 3.1 2211
100 25 1,5 2211 39,2 13,3 0,6 6900 8500 0.75 022 2.9 45 3.1 2211-K
100 25 1,5 2211-K 39,2 13,3 0,6 6900 8500 0.8 0.19 33 5.1 35 2211-K-2RS
100 25 1,5 2211-K-2RS 27,6 10,6 0,5 - 8500 0.8 0.19 33 5.1 35 2211-2RS
100 25 1,5 2211-2RS 27,6 10,6 0,5 - 8500 16 0.24 27 41 28 1311
120 29 2 1311 53 18,9 0,9 5900 7500 16 0,24 2.7 41 28 131K
120 29 2 1311-K 53 18,9 0,9 5900 7500 23 0.42 15 23 16 2311
120 43 2 2311 75 23,9 1,1 6900 7500 23 042 15 23 16 2311-K
120 43 2 2311-K 75 23,9 1,1 6900 7500 60 0.9 0.18 347 537 3.64 1212

60 110 22 1,5 1212 31,2 12,1 0,6 6400 8500 0.9 0.18 347 537 3,64 1212-K
110 22 1,5 1212-K 31,2 12,1 0,6 6400 8500 11 023 2.7 42 28 2212
110 28 1,5 2212 46,4 16,1 0,7 6600 8000 11 0.23 2.7 42 28 2212.K
110 28 1,5 2212-K 46,4 16,1 0,7 6600 8000 11 0.18 35 5.4 36 2212-K-2RS
110 28 1,5 2212-K-2RS 31,2 12,1 0,6 - 8000 11 0.18 35 5.4 36 2212-2RS
110 28 1,5 2212-2RS 31,2 121 0,6 - 8000 2 023 2.8 43 2.9 1312
130 31 21 1312 58 211 1 5600 6300 2 023 2.8 43 2.9 1312-K
130 31 21 1312-K 58 211 1 5600 6300
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LUapUKOBbIe NOALIMMHUKA BEARINGS BEARINGS LIapPUKOBbIE NOALWMNMHUKN

Pa3mepbl conpspkeHHbIX geTanen un
ranTenew ykasaHbl Ha cTp. 349

(,/1,'/'///1/4

A
Fa6apuTHble pa3mepbl O6o3HavyeHue HomuHanbHasn Tennosas MpenenbHas Bec PacyeTHble O6o3Ha4yeHue
(MMm) noAwunH1Ka Harpy3ka (kH) HOMUWHanbHas HOMWHanbHas YyacTora (xr) k03cpprLMneHTbI noAwunH1Ka
yacToTa BpaleHuss  BpalleHus (06/MuH)
(06/mMuH)
Y Y Yo
. G G G Ner Ne d m e FJF.se FJF>e
MUWH AWH.  CcTaT. 60 2,9 0,41 1,6 2.4 1,6 2312
60 130 46 21 2312 86 28,6 1,3 6600 7000
2,9 0,41 1,6 2,4 1,6 2312-K
130 46 21 2312-K 86 28,6 1,3 6600 7000
65 1,2 0,18 3,57 5,52 3,74 1213
65 120 23 1,5 1213 371 14,1 0,6 5900 7000
1,2 0,18 3,57 5,52 3,74 1213-K
120 23 1,5 1213-K 371 14,1 0,6 5900 7000
1,4 0,23 2,8 43 29 2213
120 31 1,5 2213 57 20,1 0,9 6300 7000
1,4 0,23 2,8 43 29 2213-K
120 31 1,5 2213-K 57 20,1 0,9 6300 7000
2,5 0,23 2,8 4,3 2,9 1313
140 33 21 1313 63 22,8 1 5300 6000
2,5 0,23 2,8 4,3 2,9 1313-K
140 33 21 1313-K 63 22,8 1 5300 6000
3.4 0,39 1,6 25 1,7 2313
140 48 2,1 2313 97 31,8 1,4 6100 6300
3.4 0,39 1,6 2,5 1,7 2313-K
140 48 21 2313-K 97 31,8 1.4 6100 6300
70 1,3 0,19 3,36 5,21 3,52 1214
70 125 24 1,5 1214 34,5 13,6 0,6 5700 7000
1,3 0,19 3,36 5,21 3,52 1214-K
125 24 1,5 1214-K 34,5 14,1 0,6 5700 7000
1,6 0,27 2,3 3,6 2,5 2214
125 31 1,5 2214 55 19,6 0,9 6000 6700
1,6 0,27 2,3 3,6 2,5 2214-K
125 31 1,5 2214-K 55 19,6 0,9 6000 6700
3,1 0,23 2,8 43 29 1314
150 35 21 1314 75 27,7 1,2 5100 6000
3.1 0,23 2,8 43 29 1314-K
150 35 21 1314-K 75 27,7 1,2 5100 6000
4,2 0,38 1,7 2,6 1,7 2314
150 51 21 2314 112 37,3 1,6 5800 6000
4,2 0,38 1,7 2,6 1,7 2314-K
150 51 21 2314-K 112 37,3 1,6 5800 6000
75 1,4 0,19 3,32 5,15 3,48 1215
75 130 25 1,5 1215 38,9 15,5 0,7 5500 6700
1,4 0,19 3,32 5,15 3,48 1215-K
130 25 1,5 1215-K 38,9 15,5 0,7 5500 6700
1,7 0,26 2,5 3,8 2,6 2215
130 31 1,5 2215 57 20,7 0,9 5600 6300
1,7 0,26 2,5 3,8 2,6 2215-K
130 31 1,5 2215-K 57 20,7 0,9 5600 6300
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LUapUKOBbIe NOALIMMHUKA BEARINGS BEARINGS LIapPUKOBbIE NOALWMNMHUKN

Pa3mepbl conpspkeHHbIX geTanen un
ranTenew ykasaHbl Ha cTp. 349

(,/1,'/'///1/4

A
Fa6apuTHble pa3mepbl O6o3HavyeHue HomuHanbHasn Tennosas MpenenbHas Bec PacyeTHble O6o3Ha4yeHue
(MMm) noAwunH1Ka Harpy3ka (kH) HOMUWHanbHas HOMWHanbHas YyacTora (xr) k03cpprLMneHTbI noAwunH1Ka
yacToTa BpaleHuss  BpalleHus (06/MuH)
(06/mMuH)
Y Y Y,
d D B ry, Iy C, Cor C, Ng, ng d m e F./F.<e F./F.>e
MWH AVIH. cTar. 75 3,6 0,23 2,8 4,3 2,9 1315
75 160 37 2.1 1315 79 209 12 4800 5600 36 023 28 43 29 1315-K
160 37 2,1 1315-K 79 299 12 4800 5600 59 038 16 25 17 2315
160 55 21 2315 126 421 18 5600 5600 592 0.38 16 25 17 2315-K
160 55 211 2315-K 126 421 18 5600 5600 80 17 0.16 3.9 6.03 4.08 1216
80 140 26 2 1216 396 161 07 5200 6000 17 016 39 6.03 408 1216-K
140 26 2 1216-K 396 161 07 5200 6000 21 025 25 38 26 2216
140 33 2 2216 65 255 1,1 5300 6000 21 025 25 38 26 2216-K
140 33 2 2216-K 65 24,1 1 5400 6000 42 022 29 44 3 1316
170 39 2,1 1316 85 329 13 4600 5300 42 022 29 44 3 1316-K
170 39 21 1316-K 85 33,5 1,4 4600 5300 65 037 17 26 18 2316
170 58 2,1 2316 137 475 19 5400 5300 65 037 17 26 18 2316-K
85 150 28 2 1217 48 195 08 5000 5600 29 017 373 578 301 1217K
150 28 2 1217K 48 195 08 5000 5600 26 026 25 38 26 2217
150 36 2 2217 66 26 1,1 5200 5600 26 026 25 38 26 2217K
150 36 2 2217K 66 246 1 5200 5600 51 022 28 45 3 1317
180 41 3 1317 98 386 15 4400 4800 51 022 28 45 3 1317K
180 41 3 1317-K 98 386 15 4400 4800 75 037 17 26 18 2317
180 60 3 2317 139 52 2 5100 4800 75 037 17 26 18 2317K
180 60 3 2317K 139 52 2 5100 4800 90 2.6 017 374 579 3.92 1218
920 160 30 2 1218 52 217 09 4800 5300 26 017 374 579 302 1218-K
160 30 2 1218-K 52 21,7 0,9 4800 5300
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LUapUKOBbIe NOALIMMHUKA BEARINGS BEARINGS LIapPUKOBbIE NOALWMNMHUKN

Pa3mepbl conpsiKeHHbIX AeTanen u
rantenewn ykasaHbl Ha cTp.349
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—K=2RS
Fa6apuTHble pa3mepbl O6o3HavyeHue HomuHanbHasn Tennosas MpenenbHas Bec PacyeTHble O6o3Ha4yeHue
(MMm) noAwunH1Ka Harpy3ka (kH) HOMUWHanbHas HOMWHanbHas YyacTora (xr) k03cpprLMneHTbI noAwunH1Ka
yacToTa BpaleHuss  BpalleHus (06/MuH)
(06/mMuH)
d D B r,n C. GC, G, Ner ne Y Y Yo
- oMK, cTar. d m e F/F.se F./F.>e

9 160 40 2 2218 70 285 1.2 5200 5300 90 33 0.27 23 3.6 24 2218
160 40 2 2218-K 70 285 12 5200 5300 £ e 2 £ t CEALEHS
190 43 3 1318 16 462 18 4300 4500 6.1 022 28 44 3 1318
190 43 3 1318-K 16 462 1.8 4300 4500 £ — i e e LS
190 64 3 2318 151 58 22 4900 4500 838 039 16 2.5 17 2318
190 64 3 2318-K 151 58 22 4900 4500 e U 19 5 U IS

95 170 32 21 1219 64 269 1.1 4700 5000 95 32 0.17 373 578 3,91 1219
170 32 2.1 1219-K 64 269 1,1 4700 5000 £ &Y S 0 2l LA
170 43 21 2219 83 341 13 5000 5000 43 027 2.3 3.6 2.4 2219
170 43 2.1 2219-K 83 341 13 5000 5000 in 2y 23 £ i RS
200 45 3 1319 132 52 19 4100 4300 7.2 023 27 42 29 1319
200 45 3 1319-K 132 52 19 4100 4300 e i el A 2o LEALAS
200 67 3 2319 164 64 24 4600 4500 103 038 L7 2,6 1.7 2319
200 67 3 2319-K 164 64 24 4600 4500 o e Uit 2 L L

100 180 34 21 1220 69 294 1.1 4600 4800 100 3.8 0.18 3,58 553 3,75 1220
180 34 21 1220-K 69 294 1.1 4600 4800 i Ui £ 220 £ 2201
180 46 2,1 2220 97 405 16 4900 4800 52 027 23 3.6 24 2220
180 46 2.1 2220-K 97 405 16 4900 4800 e oz 2 £ i e
215 47 3 1320 145 59 21 3900 4000 8.8 023 27 42 2.8 1320
215 47 3 1320-K 145 59 2,1 3900 4000 £ 028 i 2 e UEPHS
215 73 3 2320 191 79 28 4400 4000 13.1 038 17 26 8 2320
215 73 2 2320-K 191 79 28 4400 4000 el U= i 2 i S
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77227,

<7

A
Fa6apuTHble pa3mepbl O6o3Ha4yeHue HomuHanbHas Tennosas MpepenbHas
(MMm) noAwunH1Ka Harpy3ka (kH) HOMWHanbHas HOMWHanbHas YyacTora
yacToTa BpaleHuss  BpalleHus (06/MuH)
(06/mMuH)
d D B ry, Iy (o8 Cor C. Ne, Ng
MWH OVH.  cTat.
105 190 36 21 1221 75 32,1 1,2 4400 4500
225 49 3 1321 151 64 2,2 3800 4300
110 200 38 21 1222 88 38,5 1,4 4300 4300
200 38 21 1222-K 88 38,5 1,4 4300 4300
120 215 42 21 1224 119 52 1,8 4200 4000
368 www.nke.at

NKE

BEARINGS

CaMOYCTaHaBﬂMBaIOLLI,MeCﬂ
WwapuKoBble NoALWNMHUKN

Pa3mepbl conpspkeHHbIX geTanen un
ranTenew ykasaHbl Ha cTp. 349

Bec PacueTHble O6o3Ha4yeHue
(xr) k03cpprLMneHTbI noAwunH1Ka
Y Y Y,
d m e FJF.<e F.JF.>e
105 4,5 0,18 3,54 5,48 3,71 1221
10 0,23 2,8 43 2,9 1321
110 53 0,17 3,61 5,59 3,78 1222
53 0,17 3,61 5,59 3,78 1222-K
120 71 0,2 3,11 4,81 3,25 1224
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C 3aKpenuTenbHbIMU BTyNKaMm BEARINGS BEARINGS C 3aKpenuTenbHbIMU BTYNKaMm
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R PasmMepbl COnpsXeHHbIX AeTanen u

ranTenew ykasaHbl Ha cTp. 349

Did D Did

—K + H.. —K—=2RS + H..
anamertp Fa6apuTHbIe O603Ha4eHune 3akpenutenbHas HomuHanbHas TennoBas MpenenbHas anametp Bec noawmnHuka PacueTHble K03 ULMEHTbI O6o03Ha4eHue
Bana pasmephbl noAwunHuKa BTYynKa Harpyz3ka (kH) HOMWHanbLHas HOMWHanbHas Bana C 3aKpenuTenbHOM noaLwnnHUKa
(Mm) yacToTa BpallieHns yYacTtoTa BpalleHus BTYNKOM (Kr)
(06/mMuH) (06/mMuH)
Y Y Y,
d, d D B r,r, C, C, C, N, ng d, D, B, B, (kr) e FJF.se F,JF.>e
MWUH AVH. cTaT. 20 38 26 9 0,2 0,27 2,37 3,66 2,48 1205-K
20 25 52 15 1 1205-K H205 1" 4 02 13100 18000 38 29 9 0.24 0.35 18 28 19 2205-K
25 52 18 1 2205-K H305 12,9 4,4 0,2 13100 18000 38 29 9 0.22 0.27 24 3.7 25 2205-K-2RS
25 52 18 1 2205-K-2RS H305 11 4 02 - 9000 25 45 27 9 0,32 0,25 2,53 3,91 2,65 1206-K
25 30 62 16 1 1206-K H206 12 47 0,2 11000 15000 45 31 9 0.37 0.3 21 33 292 2206-K
30 62 20 1 2206-K H306 18,3 6,6 0,3 11300 15000 45 31 9 0.38 0.25 25 39 27 2206-K-2RS
30 62 20 1 2206-K-2RS H306 12 47 0,2 - 7500 45 31 9 0.51 0.26 24 37 25 1306-K
30 72 19 11 1306-K H306 16,3 6,3 0,3 8800 13000 20 2 29 10 0.45 0.22 28 4.34 294 1207K
30 35 72 17 11 1207-K H207 14,5 59 0,3 9500 13000 52 35 10 0.53 0.3 21 33 22 2207-K
35 72 23 1,1 2207-K H307 234 8,7 04 10200 12000 52 35 10 0.58 0.22 28 43 29 2207-K-2RS
35 72 23 1,1 2207-K-2RS H307 14,5 59 03 - 6300 52 35 10 0.66 0.26 25 38 26 1307-K
35 80 21 1,5 1307-K H307 20,1 8,5 04 8100 11000 52 43 10 0.91 0.47 14 21 14 2307-K
35 80 31 1,5 2307-K H2307 304 11,4 0,5 9500 12000 35 58 31 " 06 0,22 2.9 4,49 3,04 1208-K
35 40 80 18 1,1 1208-K H208 154 69 03 8600 11000 58 38 11 0.56 026 24 38 - 2208-K
40 80 23 1.1 2208-K H308 244 10 05 8900 11000 58 36 1 0.736 0.22 29 45 3 2208-K-2RS
40 80 23 1,1 2208-K-2RS H308 154 6,9 0,3 - 5600 58 36 1 0.91 0.25 25 39 26 1308-K
40 90 23 1,5 1308-K H308 26 11,3 0,5 7400 9500 58 46 1 115 043 15 23 15 2308-K
40 9 33 15 2308-K H2308 416 159 07 8500 10000 20 65 33 12 07 0.21 3.04 47 318 1209.K
40 45 85 19 11 1209-K H209 18,1 8,2 04 8100 11000 65 39 12 0.78 0.26 24 38 25 2209-K
45 85 23 1,1 2209-K H309 249 10,6 0,5 8100 10000 65 39 12 0.81 0.21 3 47 32 2209-K-2RS
45 85 23 1,1 2209-K-2RS H309 181 82 04 = 5300 65 39 12 12 025 25 39 26 1309-K
45 100 25 1,5 1309-K H309 29,8 13,4 0,6 6800 8500 65 50 12 15 0.43 15 23 16 2309-K
45 100 36 1,5 2309-K H2309 491 191 0,9 7800 9000
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-K + H.. —K—=2RS + H..
avameTp Fa6aputHbie  OO603HauYeHue 3akpenutenbHas HomuHanbHas TennoBas MpepenbHan
Bana pasmepbl nopLmnnHuKa BTyNka Harpyska (kH) HOMMHanbHaas  HOMMHanbHas YacToTa
(Mm) yacToTa BpaLyeHus BpaLLeHus
(06/mMuH) (06/MuH)
d, d D Br,r C., C, C, Ng, Ng
MUWH OVH. cTar.
45 50 90 20 11 1210-K H210 202 95 04 7600 10000
50 90 23 11 2210-K H310 258 11,3 0,5 7400 9500
50 90 23 11 2210-K-2RS H310 202 95 04 -- 4800
50 110 27 2 1310-K H310 33,6 15,3 0,7 6300 8000
50 110 40 2 2310-K H2310 49,7 20,1 0,9 7400 9500
50 55 100 21 1,5 1211-K H211 21,2 10,6 0,5 6900 9000
55 100 25 1,5 2211-K H311 30,1 13,3 0,6 6900 8500
55 100 25 1,5 2211-K-2RS H311 21,2 10,6 0,5 -- 8500
55 120 29 2 1311-K H311 40,6 18,9 0,9 5900 7500
55 120 43 2 2311-K H2311 58 239 1.1 6900 7500
55 60 110 22 15 1212-K H212 24 121 0,6 6400 8500
60 110 28 1,5 2212-K H312 35,7 16,1 0,7 6600 8000
60 130 31 21 1312-K H312 448 21,1 1 5600 6300
60 130 46 21 2312-K H2312 68 286 1,3 6600 7000
60 65 120 23 15 1213-K H213 28,5 14,1 0,6 5900 7000
65 120 31 15 2213-K H313 43,7 20,1 0,9 6300 7000
70 125 24 15 1214-K H214 28,5 13,6 0,6 5700 6000
65 140 33 21 1313-K H313 483 228 1 5300 6000
65 140 48 2,1 2313-K H2313 75 31,8 14 6100 6300
65 75 130 25 15 1215-K H215 29,9 155 0,7 5500 6700
75 130 31 15 2215-K H315 43,5 20,7 0,9 5600 6300
75 160 37 21 1315-K H315 61 299 1.2 4800 5600
372 www.nke.at
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C 3aKpenuTesibHbIMU BTYJIKaMM

Pa3mepbl conpspkeHHbIX geTanen un
ranTenew ykasaHbl Ha cTp. 349

anametp Bec noglwmnHuka PacueTHble K03 ULMEHTbI O603Ha4yeHue
Bana C 3aKpenuTenbHOM nogwunHuKa
BTYNKOM (Kr)
Y Y Y,
d, D, B, B, (xr) e FJF.<e F,F.,>e
45 70 35 13 0,82 0,2 3,17 4,9 3,32 1210-K
70 42 13 0,88 0,24 2,6 4.1 2,7 2210-K
70 42 13 0,91 0,2 3,2 4,9 3,3 2210-K-2RS
70 42 13 1,54 0,24 2,6 4 2,7 1310-K
70 55 13 2 0,43 1,5 2,3 1,5 2310-K
50 75 37 14 1 0,19 3,31 5,12 3,47 1211-K
75 45 14 1.1 0,22 2,9 4,5 3,1 2211-K
75 45 14 1,2 0,19 3,3 5,1 3,5 2211-K-2RS
75 45 14 1,9 0,24 2,7 4.1 2,8 1311-K
75 59 14 2,5 0,42 1,5 2,3 1,6 2311-K
55 80 38 14 1,3 0,18 3,47 5,37 3,64 1212-K
80 47 14 1,5 0,23 2,7 4,2 2,8 2212-K
80 47 14 24 0,23 2,8 4,3 29 1312-K
80 62 14 2,7 0,41 1,6 24 1,6 2312-K
60 85 40 15 1,6 0,18 3,57 5,562 3,74 1213-K
85 50 15 1,4 0,23 2,8 4,3 29 2213-K
92 41 14 1,9 0,19 3,36 5,21 3,52 1214-K
85 50 15 3 0,23 2,8 4,3 2,9 1313-K
85 65 15 3,9 0,39 1,6 2,5 1,7 2313-K
65 98 43 16 2 0,19 3,32 5,15 3,48 1215-K
98 55 16 1,2 0,26 2,5 3,8 2,6 2215-K
98 55 16 3,2 0,23 2,8 4,3 29 1315-K
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—K + H.. —K—=2RS + H..
anametp  FabapuTtHble  OGo3HayeHue 3akpenutenbHas HoMuHanbHas Tennosas MpepenbHas
Bana pa3mepbl noAwunHuKa BTYNKa Harpys3ka (kH) HOMWHanbHas HOMWHanbHas
(Mm) yacToTa BpalleHUsi  YacToTa BpalueHus
(06/MuH) (06/MUH)
d, d D B r,n, cC. C, C, Ng, Ng
MUH AWH. cTat.
65 75 160 55 2,1 2315-K H2315 97 421 18 5600 5600
70 80 140 26 2 1216-K H216 30,5 16,1 0,7 5200 6000
80 140 33 2 2216-K H316 48,3 241 1 5400 6000
80 170 39 21 1316-K H316 68 335 14 4600 5300
80 170 58 2,1 2316-K H2316 105 475 19 5400 5300
75 85 150 28 2 1217-K H217 36,7 19,5 0,8 5000 5600
85 150 36 2 2217-K H317 49 246 1 5200 5600
85 180 41 3 1317-K H317 75 386 15 4400 4800
85 180 60 3 2317-K H2317 107 52 2 5200 4800
80 90 160 30 2 1218-K H218 40,3 21,7 0,9 4800 5300
90 160 40 2 2218-K H318 54 285 1.2 5200 5300
90 190 43 3 1318-K H318 89 462 18 4300 4500
90 190 64 3 2318-K H2318 117 58 22 4900 4500
85 95 170 32 21 1219-K H219 49 269 11 4700 5000
95 170 43 21 2219-K H319 64 341 13 5000 5000
95 200 45 3 1319-K H319 102 52 19 4100 4300
95 200 67 3 2319-K H2319 126 64 24 4600 4000
90 100 180 34 21 1220-K H220 53 294 11 4600 4800
100 180 46 2,1 2220-K H320 75 405 1,6 4900 4800
100 215 47 3 1320-K H320 111 59 21 3900 4000
100 215 73 3 2320-K H2320 147 79 28 4400 4000
100 110 200 38 21 1222-K H222 68 385 14 4300 4300
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C 3aKpenuTesibHbIMU BTYJIKaMM

Pa3mepbl conpspkeHHbIX geTanen un
ranTenew ykasaHbl Ha cTp. 349

anametp Bec noglwmnHuka PacueTHble K03 ULMEHTbI O603Ha4yeHue
Bana C 3aKpenuTenbHOM nogwunHuKa
BTYNKOM (Kr)
Y Y Y,
d, D, B, B, (xr) e FJ/F.<e F,F.,>e
65 98 73 16 6,3 0,38 1,6 2,5 1,7 2315-K
70 105 46 18 2,5 0,16 3,9 6,03 4,08 1216-K
105 59 18 3,1 0,25 2,5 3,8 2,6 2216-K
105 59 18 5,8 0,22 2,9 4,4 3 1316-K
105 78 18 6,8 0,37 1,7 2,6 1,8 2316-K
75 110 50 19 3,1 0,17 3,73 5,78 3,91 1217-K
110 63 19 3,9 0,26 2,5 3,8 2,6 2217-K
110 63 19 6,3 0,22 2,8 4,5 3 1317-K
110 82 19 8,4 0,37 1,7 2,6 1,8 2317-K
80 120 52 19 3,7 0,17 3,74 5,79 3,92 1218-K
120 65 19 4,7 0,27 23 3,6 2,4 2218-K
120 65 19 7.4 0,22 2,8 4,4 3 1318-K
120 86 19 9,9 0,39 1,6 2,5 1,7 2318-K
85 125 55 20 3,5 0,17 3,73 5,78 3,91 1219-K
125 68 20 5,6 0,27 23 3,6 2,4 2219-K
125 68 19 8,5 0,23 2,7 4,2 29 1319-K
125 90 20 11,6 0,38 1,7 2,6 1,7 2319-K
90 130 58 21 4,8 0,18 3,58 5,53 3,75 1220-K
130 7 21 6,6 0,27 23 3,6 24 2220-K
130 71 21 10,4 0,23 2,7 4,2 2,8 1320-K
130 97 21 12,5 0,38 1,7 2,6 1,8 2320-K
100 145 63 21 7,6 0,17 3,61 5,59 3,78 1222-K
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NKE

C LUMPOKUMU BHYTPEHHMMU KonbLaMun BEARINGS BEARINGS C LWUMPOKUMU BHYTPEHHUMU KONbLiamMun
B
B 2
N S\\¢
JAN
V7727777772 1 Pa3mepbl conpspkeHHbIX geTanen u
r. .
2 X rantenen ykasaHbl Ha cTp. 349
DDy d f— fet 7
.
PANL
Einzelheit X
B1 efail
Fa6apuTHble pa3mepbl O6o3HavyeHue HomMuHanbHasa Harpy3ka Bec TennoBas MpepenbHas PacyeTHble ko3cdhuumneHTbI O6o3HavyeHue
(Mm) noAwunH1UKa (kH) [kr] HOMWHanbHas HOMWHanbHas noAwunH1UKa
YacToTa BpalLeHus yacTora
(06/mMuH) BpaLLeHus
06/MUH
d D B ry, Iy B, D, C. Cor C. ( )
MWH OVH. cTar. d m Ner ne e Y Y Y,
20 47 14 1 40 29,2 11204 12,7 34 0,2 F./F.<e F,F.>e
25 52 15 1 44 33,3 11205 14,3 4 0,2 20 0,12 11700 9000 0,28 2,24 3,46 2,34 11204
62 17 1,1 48 38 11305 18,9 55 0,3 25 0,2 10000 8000 0,27 2,37 3,66 2,48 11205
30 62 16 1 48 40,1 11206 15,6 47 0,2 0,43 9900 6700 0,28 2,3 3,5 24 11305
72 19 1,1 52 45 11306 21,6 6,3 0,3 30 0,36 8200 6700 0,25 2,53 3,91 2,65 11206
35 72 17 1,1 52 47,7 11207 18,8 59 0,3 0,64 8600 5600 0,26 2,4 37 25 11306
80 21 1,5 56 51,7 11307 26,2 8,5 0,4 35 0,55 6700 5600 0,22 2,8 4,34 2,94 11207
40 80 18 1.1 56 54 11208 20 6,9 0,3 0,85 7100 5000 0,26 2,5 3,8 2,6 11307
90 23 1,5 58 57,7 11308 33,8 1,3 0,5 40 0,72 5800 5000 0,22 2,9 4,49 3,04 11208
45 85 19 1.1 58 57,7 11209 23,5 8,2 0,4 1,1 5800 4500 0,25 2,5 3,9 2,6 11308
100 25 1,5 60 63,9 11309 38,7 13,4 0,6 45 0,78 5100 4500 0,21 3,04 4,7 3,18 11209
50 90 20 1,1 58 62,7 11210 22,9 8,1 0,4 1,45 5000 3800 0,25 2,5 3,9 2,6 11309
110 27 2 62 70,3 11310 69 30,6 1,4 50 0,86 4900 4300 0,2 3,17 4,9 3,32 11210
55 100 21 1,5 60 69,5 11211 27,6 10,6 0,5 1.8 2700 3600 0,24 2,6 4 2,7 11310
60 110 22 1,5 62 78 11212 31,2 12,1 0,6 55 1,13 4100 4600 0,19 3,31 52 3,47 11211
60 1,51 3500 3400 0,18 3,47 5,37 3,64 11212
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N K E N KE LnnuHapuyeckne ponukoBble NOALWUMHUKU

U,VIHMHApVI‘-IGCKVIe ponuKoBbie noALUNMTHUKN

OAHOPSIAHbIe unnuHgpuyeckue ponukoBsblie noaMNHUKN

OAHOPHAHbIe GeccenapaToprle unnmnHgpuyvyeckKkmne poryimkoBble
noALNNHUKU C NONTHbIM KOMMJIEKTOM POJIUKOB

ﬂByxpﬂ.qule 6eccenapaToprle unnunHapunyeckue poJsimkoBsble
noagwWMNHUKM C NOJNTHbIM KOMMNJIEKTOM POJIMKOB

YnnoTHeHHble ABYXpsiAHble GeccenapaTopHble LUNUHAPUYECKUE
pPONUKOBbIE MOAWMMHUKA C MNOMHBLIM KOMMJIEKTOM POSIMKOB
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OoHOpsAAHbIE UMNIUHAPUYECKUE
pOnuKoBble NOALWMWMHUKN

CrtaHpapThl, rabapuTHble pa3mepbl

CraHpapTHbIe MnaHbl DIN 616

OpoHOpsAAQHbLE UUNMHOAPUYECKUNE
pPONMKOBbIE NOJLWUNHUKA, YNOPHbIE KoMnbLa
- DIN 5412 / yacTtb 1

Oo6Lwan yacTtb:

OaHopsiAHble LUNMHAPUYECKUe PONUKOBbIe
NOAWMAOHUKN SABNSAIOTCA pa3beMHbIMU
pagManbHbIMUWU NoAWMUNHMUKAMU, 3a
WCKIIOYEHMEM HEKOTOpPbIX BeccenapaTopHbIX
LUITIMHAPUYECKMX POJSIMKOBbLIX NMOALWMMNHUKOB
C NOSIHbIM KOMMNEKTOM POJIMKOB, HECKONbKO
pa3HOBUAHOCTEN KOTOPbIX Hepa3beMHble
M3-3a UX BHYTPEHHUX KOHCTPYKTUBHbBIX
0COOeHHoCTeNn.

Enarouapﬂ BO3MOXHOCTU YCTAaHOBKWU HaApPY>XHbIX
N BHYTPEHHUX Koney 3TUX nogwnnHUKOB NO-
pasfenbHOoCTH, yCTaHoBKa noAlnnHMKa CTaHOBUTCA
nierdye 1 npowle, gaxke npu MacCcoBOW YCTaHOBKe.

Kpome TOro, 3TO NO3BONAET UCNOoNb30BaTb Tyrne
nocagku, rae sTo Heobxoaumo, n Ansi HaPY>XHbIX
n ana BHYTPEeHHUX Konewy. 93710 gaBnsaetcq
npemmyuiecTtesomM noALUINUMHUKOB B MNPUINOXEHUAX,
roe nNnpucyTCcTBYHOT koneb6aHusa unum yAapHble
Harpysku.

OpHopsAHble UMNUHOPUYECKNE PONTUKOBBIE
nogLWNNHUKN 00nagatT OTHOCUTENBHO BbICOKOM
pagnanbHOW rpy30noAbeMHOCTBIO U BbICOKOW
npenenbHoN 4YacToToW BpalLeHMst MO CPaBHEHUIO
C APYrMMU POMMKOBLIMU NOALIMMHUKAMU.

B 3aBMCMMOCTM OT KOHCTPYKLMU, OOHOPSOHbIE
LUMMUHAPUYECKME POINTUKOBbLIE MOALLIMMHUKA MOTYT
MCNomnb30BaTbCs B Ka4ecTBe HEe(UKCUPYHOLLUX
paguanbHO HarpyXeHHbIX NMOAWWUNHUKOB, XOTS
HECKOMbKO MX KOHCTPYKTUBHbIX PasHOBUAHOCTEW
Takxe CrnocobHbl BOCNPUHUMATL OFPaHUYEHHbIE
oceBble Harpysku B ogHOM unun B o6oux
HanpaBneHunsx.

NKE

BEARINGS

B cnyyae KOMNOHOBOK MOAWWMNHUKOB C
OorpaHu4yeHHbIM YCTaHOBOYHbLIM NPOCTPaAHCTBOM
(Hanpumep, peAyKTopbl) UUAUHAPUYECKME
PONUKOBbIE MOALUMMHUKA MOTYT MCMONb30BaTLCA
6e3 HapyXHbIX UAN BHYTPEHHUX Konely
(ncnonHeHne RN n RNU, cooTBeTCTBEHHO). 3TN
BapuaHTbl KOHCTPYKLMN MOALUUMHUKE NO3BONSAT
Tenam KavyeHust NpoKaTbiBaTbCs HENOCPeOCTBEHHO
MO KOHTaKTHbIM MOBEPXHOCTAM CMEXHbIX YacTen
Ha Bany unu B Kopnyce y3na. B aTnux KomnoHoBkax
NMOALIMMHNKOB MOBEPXHOCTU CMEXHbIX YacTen
OOMXKHbI ObITb CNpOeKkTUpoBaHbl 1 0bpaboTaHbl
KaK OOPOXKWM KayeHus nogwunHuka (To ecTb,
3aKaneHbl, npoLwnneoBaHbl 1 T.4.).

BapMaHTbl KOHCTPYKUMN OOQHOPAAHbIX
UNNMNHAOPUNYEeCKUNX PONTINKOBBDbLIX
nogwMnHUKOB

CTaH,D,apTHbIe OAHOpsAAHbIe uunuHapunyeckue
ponukKoBble NOAWMMNHUKN BbINYCKaOTCS B
HecKonbknx 6a30BblX KOHCTPYKLMAX, KOTOpble
oTnuyatTca APYr OT Apyra KOfM4ecTBOM U
KOHCTpyKUMen Hanpaensowmx 6optos. Hanbonee
pacnpocTpaHeHHble BapuaHTbl KOHCTPYKLUN
nokasaHbl Hwxe Ha Puc. 1.

MogwunHukn KoHcTpykumn Tuna N nmetoT aBa
HanpaBnswLlWmx 6opTa Ha BHYTPEHHEM KorbLEe U
Hapy>XHoe Konbuo 6e3 6opToB. MogwmrnHmkn TMna
NU umetoT gBa 6opTa Ha Hapy>XHOM KonbLe 1
BHYTpPeHHee KonbLo 6e3 60pToB.

LinnuHapuyeckme ponukoBble NOALIMMHUKA TUMOB
N n NU cnocobGHbl KOMNEHCUpPOBaTb OCEBOE
CMelleHne Bana u noaToMy maeanbHO NOAXOASAT
ONS UCMONb30BaHNS B KA4€CTBE HEPUKCUPYIOLLIMX
NOALLMIMHUKOB.

OTM NOALUMMHUKA HE CMOCOOHbI BOCNPUHUMATb
OCeBble Harpy3ku.
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NJ NUP HJ

RNU

Puc. 1

LinnMHaopunyeckre pornmkoBble NMOALIMMHMKU TUNa
NJ umetoT aBa 6opTa Ha HaApPYXXHOM Kofnble
U oanMH GOpPT Ha BHYTpPeHHeM Konbue. Takas
KOHCTPYKUMSA MO3BONSAET UM BOCMPUHUMATb
oceBble Harpy3ku TONbKO B OQHOM HamnpasiieHuu.
LinnuHapunyeckne ponukosbie NOALWMMNHWKM Tna
NUP aBnsatoTca TUNUYHBIMU DUKCUPYIOLWNMN
nogwunHukamun. OHM nmetoT asa 6opTa Ha
Hapy>XHOM KonbLe, 0guH 6opT Ha BHYTPEHHEM
KonblLe U CbeMHbIn 60opT B Buae cBob6ogHOro
konbua. MoawunnHukn Tuna NUP cnocoOHbl
BOCMPUHMMATbL OCeBble Harpyskum B oboux
HanpaBneHnsXx.

OTgenbHble hacoHHble YNopHble Konbua Tvna HJY
pa3paboTaHbl Ans 0CceBOW urKcaLmMm NONOXKEHUS
BanoB Npu MCNOMb30OBaHUN NX BMeECTE C
UUNTMHOPUYECKMMU POSTMKOBBIMU NMOALUNMHUKAMM.

Linnungpuyeckmne ponmnkoBble NOALWIMMHUKMA TMNa
NJ B coyeTaHnm ¢ acoHHbIM KOMbLOM Tuna
HJ asnsatoTca ukempyowuMmn nogLunnHuKamm
N cnocobHbl hMKCMpoBaTh MONOXEHUEe Bana B

o6ounx HanpasneHusax (NJ + HJ = NH).

Mpun Mcnonb3oBaHUM cTaHO4APTHbIX
UMNNHOPUYECKMX POSNTMKOBbLIX MOOLWMWMNHUKOB TMNa
NU B covyeTaHuun ¢ otaenbHbIMU haCOHHbLIMU
konbuamu tTuna HJ, Heob6xognumo NpoABNATb
0Cobyl0 OCTOPOXHOCTb, YTOObLI M3bexaTtb
BO3MOXHOIO 3aLLEeMIIEHNST POSNKOB.

YcuneHHas BHYTPEHHAA KOHCTPYKLUUA

CTtaHpgapTHble OAHOPSAAHbIE LMNUHAPUYECKNE
ponukoBble nogwunHukn NKE o6biuHO
M3roTaBMMBaTCS C YCUITEHHON BHYTPEHHEWN
KOHCTpyKunen (cyddukc E B 0603Ha4eHUH
NoALINMHUKA).

OTa ycuneHHas M oNnTUMMU3MpPOBAHHAN
BHYTPEHHSA KOHCTpykuuns obecneynBaer
NOBbILUEHHYIO FPY30NO4bLEMHOCTb MOALIMMHUKOB.

NcknoyeHnem B aTOW rpynne cTaHAapTHbIX
NOAWMWMNHUKOB SIBNATCHA HeKOTOpPble
KpynHorabaputHble LUNMHAPUYECKNE PONMKOBbIE

www.nke.at
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NOALWMMHUKMA N NoawnnHukm cepuii 10 n 4,
anga kotopbix KOHCTPykumMa NON-E octaetcsa
CTaHOapTHOW.

B onpegeneHHbIX NpUNoXeHUsx, ocobeHHo Ha
BTOPUYHOM pPbIHKE, UCTOPUYECKM CITOXUMOCH
Tak, 4yTto koHcTpykuus NON-E Bce ewe
nonb3yeTcs cnpocom. MosTomMy 3TV NOALUUMHMKK
BCEX pa3MepoB M3roTaBnmMBaloTCA MO 3aKasy
notpebutenen.

HecoocHocTb

M3-3a cBOEro NMHEMNHOTO KOHTakKTa,
UMNUHAPUYECKNE POSTMKOBBLIE MOALUIMMHUKN UMEIOT
OrpaHMYeHHY CNOCOBOHOCTbL KOMMNEHCUPOBATh
HECOOCHOCTb.

Oco6eHHOCTLI0 OAHOPAAHBLIX LUNMHAPUYECKNX
ponukoBbix noawunHukoB NKE sasnsiotcs
Tena KayeHus ¢ MoandnLMpoBaHHOM reoMeTpuen
KOHTaKTa, 4YTO MO3BOMSET YMEHbLUNTb KpaeBble
HanNpPsHXKeHUs MeXay POSNIMKamMu U KOHTaKTHbIMU
NOBEPXHOCTAMU AOPOXEK KayeHuda. Ons
NPUNOXEHUN C HOpManbHbIMU paboynmu
YCINOBUSIMU, HECOOCHOCTb He oMKHa NpeBbILaTh
2-X YyrnoBbIX MWUHYT OT LEHTpanbHOW OCU
nogwwunHuka. Korga nogwmnHukn BpalwarTcs ¢
NnepeKkocoM, OHU MOABEPratTCsi BO3OENCTBUIO Ha
HUX OOMOMHUTENbHbBIX CUM, KOTOPOE NPUBOAUT
K COKpalleHUto cpoka crnyX6bl NoALWUNHUKOB
n cospaet Gonee BbLICOKWIA ypOBEHb pabo4vero
wyma.

[Ona npunoxeHun, rae Bo3HukawT G6onblue
BENUYMHbI NepeKkocoB (Hanpumep, BubpocuTta
unu popoxHole BubpoynnotHutenu), NKE
n3rotaBnuBaeT UUNMHOPUYECKNE PONIMKOBbIE
NOOWMWNHUKN C AOPOXKaAMMU KayeHuns
crneunansHoro Nnpodunsa Ha BHYTPEHHUX KOSbLaX
(cydhdpukc B B 0603HaYEHMM NOALIMMHUKA).

Hdonyckum

CtaHaapTHble LUNMHOPUYECKNE PONMKOBbLIE
NOALUMMHUKM M3rOTaBNMBAlOTCA C HOPMalnbHbIM
knaccom gonyckoB (PN). Mo 3aka3sy aTwu
MOALUMIMHUKMA MOTYT GbITb M3rOTOBMEHbI C Gonee
CTPOrMMM Knaccamu OonyckoB, Takumu kak P6 m
P5.

MopopobHasa nHdpopmaumsa o gonyckax
npeactaBneHa B pasgene «CeeaeHus o
nogwwunHukax/fJonycku» B Tabnuuax Ha cTp.
61.

Cenapartopbl

CTtaHpapTHble UMNUHAPUYECKME PONNKOBBIE
nogwunHmkn NKE koHcTpykumu E oBblyHO
OCHallalTcsa cenaparopamMmu us nonvamuaa
(cydbdomkec TVP B 0603HaYEHMMN NOALLUMMHKKA).

WNckniovyeHnem gns aToro ctaHgapTa sSBASOTCS
KpynHorabapuTHble LMIMHAPUYECKNE POSTUKOBbIE
NOALLUMNHUKMA U NOALUMMHMKN cepun 4, KoTopble
ocHalwatlTca B CTaH4APTHOM MCMNOMHEHUN
MexaHnyeckn obpaboTaHHbIMU LeNbHbLIMU
naTyHHbIMM cenapatopamu (cydcbmkc M).

Mo 3aka3y UUNMHOPUYECKME PONUKOBBLIE
noawunnHukn NKE moryT GbiTb OCHaleHbl
cenapaTopamu MHOW KOHCTPYKLMMK U U3 ApYrux
MaTepuanos.

BHyTpeHHU 3a30p

CTtaHgapTHble ogHOpPsiAHbIe LUNUHAPUYEcKue
ponnkoBble nogwunHukm NKE
M3roTaBnMBalOTCA C BHYTPEHHUMU 3a30pamMu
HOpMarnbHoW rpynnbi 3a3opoB (CN).

Mo 3aka3y UUNMHOPUYECKME PONUKOBBLIE
NOALLUMMHMKM MOTYT GbITb M3rOTOBMNEHBLI C APYrMMHA
BHYTPEHHMMM 3a3opamun. Huxe, B Tabnuuax 1-4
NpUBELEHbI BENWYMHBI FPYN 3a30pPOB.

3TN BENUYUHBI 3a30p0OB CTaHOAPTU3NPOBAHbI U
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cooTtBeTcTBYHOT cTaHgaptam DIN 620, yacTtb 4 1 3a3opbl mexxay 100 1 180 um (mkm)

ISO 5753-1991.

Ecnun Tpebyetcs, BenuUMHbl BHYTPEHHEro 3a3opa
B npegenax CTaH4apTHOW rpynnbl MOryT ObiTb
pasfeneHbl Ha ABe YacTuM U KOHTPONMPOBaTbCH
B npeagenax ogHOW U3 3TUX YacTeun. Takoe
pasrpaHunyeHune obosHavaetcsa bykson (H, M
umnu L), koTopas cnegyeT 3a CMMBOMOM Fpymnnbl
3a30pOB MOALUMMHUKA.

CneumanbHble 3a30pbl

[na npunoxeHun, roe cTaHAapTHblE BHYTPEHHNE
3a30pbl U UX AManasoHbl HE YOOBNETBOPSIOT
TpeboBaHusa K onTUManbHOn paboTocnocobHoCTU
nogwunHukos, NKE no 3akasy unsrotaBnusaeTt
UMNUHOPUYECKMEe PONNKOBLIE MOALIMUMHUKK
C MHAMBMAYaNbHLIMU UNN CNeunanbHbIMK Mpumep:

rPynnamu BHyTPEHHINX 3330pOB. C4H 3a3o0p KOHTponupyeTcs B npegenax

Mpumep: BepPXHEW NOMOBUHbI IPynmnbl 3a3opos C4.

R100&180 CneunanbHble pagunanbHble

Fpynnbl 3a30pOB OAHOPSAAHBLIX U ABYXPAAHLIX LUITMHAPUYECKMX ponukoBbIX noawnnHukoB NKE
Cc AnameTpom oTBepcTuA < 250 MMm.

LUunuHapuyeckue ponukosbie NOAWMWMNHUKM C LUNMHAPUYECKUM OTBEPCTUEM (BENUYMHbI
3a30pOB B MKM)

OvameTp (vm) > --124]|30(40 50 (65 80 (100 120(140 160|180 200|225

MM
oTBepcTus S 24|30]|40| 50 65 (80 100(120 140(160 180|200 225|250
MiH 5| 5|55 5 (10 10(10 10|10 10|15 15|15

Mpynna 3a3opoB Cc1
makc 1511511518 20 (25 30|30 35|35 40|45 50|50
MmuH 0 | O[5 |5 1010 15|15 15|20 25|35 45| 45

Mpynna 3a3opoB Cc2
makc 25|25]130|35 40 (45 50 (55 60|70 75|90 105|110
Mpynna 3asopoB CN MMH 20 (20 (25|30 40 |40 50|50 60|70 75|90 105|110
(HOPMANBHAS) makc 45|45 |50 | 60 70 (75 85 (90 105(120 125|145 165|175
mmH 35 |35(45|50 60|65 75|85 100(115 120(140 160(170

Mpynna 3a3oposB C3

makc 60 | 60 | 70 | 80 90 (100 110(125 145(165 170|195 220|235
mmH 50 | 50 | 60 | 70 80 | 90 105(125 145(165 170|195 220|235
makc 75| 75| 85 |100 110(125 140(165 190(215 220(250 280|300
MuH 75| 75| 85 |100 110(125 140(165 190(215 220|250 280|300
makc 100|100 110|130 140|160 175|205 235|265 270|305 340|365

Mpynna 3a3opos C4

Mpynna 3a3opoB C5

Tabnuua 1

www.nke.at 383



LiunuHapuyeckue ponukoBble N K E

noawnnHUKU B EARINGS

Lunuugpuyeckne ponmnkosbie NOAWUMHUKUM C KOHUYECKUM OTBEpPCTUEM (BeJ'IVI‘—WIHbI 3a30poOB B MKM)

M 10 [ 1511517 20|25 35|40 45|50 55|60 60|65
makc 20 | 25|25 |30 35|40 55|60 70 (75 85|90 95 (100
M 15120120125 30|35 40 (50 55|60 75|85 95 (105
makc 40 | 4514555 60|70 75|90 100(110 125(140 155(170
lpynna 3a3opo. mmH 30 (35|40 (45 50|60 70 (90 100(110 125|140 155|170
CN

(HOPMATbHAS) makc 55 | 60 | 65|75 80|95 105(130 145(160 175|195 215|235
mMnH 40 (45|55 |60 70|85 95 (115 130(145 160|180 200|220
makc 65 | 70 | 80 | 90 100|120 130(155 175(195 210|235 260285
MuH 50 | 55| 70 | 75 90 | 110 120(140 160(180 195(220 245|270
makc 75 | 80 | 95 |105 120|145 155(180 205(230 245|275 305|335
Mpynna 3as3opoB C5 MuH 75| 80 | 95 |105 120|145 155(180 205(230 245|275 305|335
makc 100|105|120|135 150|180 190|220 250|280 295|330 365|400

Mpynna 3a3opoB Cc1

Fpynna 3a3opoB C2

Mpynna 3asopoB C3

Fpynna 3a3opoB C4

Tabnuua 2

pynnbl 3a30poB 0AHOPAAHBLIX U ABYXPAAHLIX LIUITMHAPUYECKUX ponukoBbix noawunnHukoB NKE c
AnameTpom oTBepcTus > 250 mm.

LunmHapuyeckme ponmnKkoBble NOALUMMHWUKA C LIUAIMHAPUYECKUM OTBEPCTUEM (BENWUYMHBLI 3a30pOB B
MKM)

2501280315 355(400 450(500 560(630 710 800 900 | 1000

Mpynna 3a3opoB mm
Py P [mm] < |280|315|355 400(450 500(560 630(710 800| 900 1000|1120

min| 2020|120 25|25 25|25 30|30 35| 35 35 | &0

Mpynna 3asopoB Cc1
max| 556065 75|85 95(100 110(130 140| 160 180 | 200

min | 55| 55| 65 100(110 110(120 140|145 150 180 200 | 220

Mpynna 3a3opoB C2
max [125(130( 145 190|210 220|240 260|285 310| 350 390 | 430

Mpynnasasopos o, ™in|125130[145 190|210 220[240 260[285 310[ 350 390 | 430
(HOPMAIIHAS) max [195|205|225 280(310 330(360 380(425 470| 520 580 | 640

min [190|200(225 280|310 330|360 380|425 470( 520 580 | 640

Mpynna 3a3opoB C3
max [260(275(305 370|410 440(480 500|565 630| 690 770 | 850

min [260|275(305 370|410 440|480 500|565 630( 690 770 | 850

Fpynna 3a3opoB C4
max [330(350(385 460(510 550|600 620|705 790| 860 960 | 1060

min [330|350(385 460|510 550|600 620|705 790( 860 960 | 1060

Mpynna 3a3sopos C5
max |400(425|465 550|610 660|720 740|845 950( 1030 1150|1270

Tabnvua 3
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Lunuugpuyeckue ponnkosble NOALLMMHUKA C KOHUYECKUM OTBEpPCTUEM (BeJ'IVILIVIHbI 3a30poB B MKM)

MuH| 75 | 80 [ 90 100(110 120(130 140(160 170 | 190 210 | 230

Fpynna 3a3opoB Cc1
makc|110(120(135 150(170 190|210 230(260 290 | 330 360 | 400

Fpynnasasopos ., Man|115/130(145 165(185 205230 260(295 325 | 370 410 | 455

makc| 185|205 |225 255|285 315|350 380|435 485 | 540 600 | 665
Mpynnasasopos ) M4H|185/205(225 255(285 315(350 380435 485 | 540 600 | 665
(HOPMATBHAS) makc|255 280|305 345|385 425(470 500|575 645 | 710 790 | 875

MuH | 240]265|290 330|370 410|455 500(565 630 | 700 780 | 865
makc| 310340370 420(470 520(575 620(705 790 | 870 970 |1075
MuH (295]325|355 405|455 505|560 620|695 775 | 860 960 |1065
makc|365(|400|435 495|555 615|680 740|835 935 |1030 1150|1275
Mpynna 3a3opoB c5 MuH | 365400435 495|555 615|680 740(835 935 |1030 1150(1275

makc|435]|475|515 585|655 725|800 860(975 1095|1200 1340|1485

Mpynna 3a3opoB C3

Mpynna 3a3opoB Cc4

Tabnuua 4

MpumeyvaHwue:

OTnenbHble KOMMNOHEHTbI OOHOPAAOHbLIX U ABYXPAAHbLIX UWITUHAPUYECKUX POJNIMKOBbIX
nogwnnHUKOB C rpynnoﬁ BHYTPEHHUX 3a30poB (C1) He ABNAKTCA B3anMo3aMeHsAeMbIMU.

MuHMManbHas Harpyska

MogWwnnHUKN KaveHums Tp96yPOT MWHUManbHOMN Harpy3km BO BCeX 3KCNNyaTauMOHHbIX yCNOBUAX ONA
rapaHTUy KNHeMaTU4eCKN KOPPEKTHOIO BbIMOMHEHMS CBOUX OYHKLUUI TENaMU KavyeHus.

Ona unnuHapuyecknx ponukosbix noawmnnHmkoB NKE MyHMManbHas Harpyska AOSmKHa CoCcTaBnaTh
2% OT X HOMUHaNbHOW ANHAMUYECKOW HarpysKku.

MakcumanbHble oceBble Harpy3kKu

LmnuHgpuyeckue ponvkoBble NOAWMNHUKL pa3paboTaHbl, Npexae BCero, ANst BOCNPUATUS pagnanbHbIX
HarpysoK, HO eCTb HECKOMbKO KOHCTPYKLUMIA 3TUX MOALUMMHUKOB, KOTOPble CNOCOGHBI BOCMPUHUMATL
TakKe OrpaHNYeHHbIe OCEBbIE CUIbl, AENCTBYIOLLME B OQHOM UK B 060X HanpaBreHusiX.

Kaxpgasa ocesas cuna, NpunoXeHHaa K UMnmMHapn4ecKkomMmy poJyiIMKoBOoMY MOALUUMHUKY, CO30aeT TpeHne
CKOINMbXeHna Mmexay TopueBbiIMUA MOBEPXHOCTAMU POJIMKOB U HanpasnidawwnmMmmn 60pTaMI/I AOopoXeK

KadyeHusa Koneu 1 nodToMy CTaHOBUTBLCA BaXXHbIM ONTUMaribHOe CMa3biBaHMe noALllnnHuKa.

BenuunHbel oceBbIX CUi, NPUNTOXEHHbIX K NoALNNHUKY, HE OOJDKHbI NpeBbIlaTh BENMUYMNHBbI cnegyrLulero
COOTHOWEeHUA, gaxe npu onTtuMarbHbIX 3KCnlyaTauMOHHbIX YCITOBUAX:

Famax S 014 * FT
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noawnnHUKU

Famax s 011*Cr

Moa onTMmanbHbIMK ycnoBuAaMM 3Kcnnyataunn noHMMaeTca cnenyrouime:
= onTumMarnibHoe cCMa3biBaHUe

- OTCYTCTBME YAApPHbIX Harpy3okK

= onTumMaribHoe pacceunBaHue Tenna

= COOTBeTCTBYyHOLWasda oceBasd nogaepxkKa 60pTOB nogwnnHUKa

OKBMBaneHTHas AMHaMU4ecKas Harpy3ka Ha nogLnnHuK

NKE

BEARINGS

Unnungpuyeckne ponukosbie noawwmnHuky Tunos N, NU, NN, NNU v 1.4. gomkHbl ncnonb3oBaTtbest
TONbKO B KayecTBe He(UKCUPYHOLMUX NOALMUMHUKOB, NMOCKOMbKY OHW HECMOCOOHbLI BOCNPUHMMATL

nobble oceBble Harpy3ku. ﬂﬂﬂ 3TUX NOALLUNNHUKOB cnpaBennnBo paBeHCTBO:
P=F,

ﬂﬂﬂ OAHOpPAOHbIX U ABYXPAOHbIX LNWNTMHOPUYECKMX PONMKOBBLIX NOALUUMHUKOB C 60pTaMVI Ha BHYTPEHHEM

N1 Hapy>XHoOM Korbuax, AOJDKHO NPUMEHATLCA crieayrollee COOTHOLWEeHue:

roe
Fa <e ,TOrpa
Fr

unu, rge
Fa
— _>e ,Torga
Fr

P=X*F,+Y*F,

Cepun PacyeTHble K03phULMEHTBI
NoALWNNHUKOB

e X Y
10,18,19,2, 3,4 0,2 0,92 0,6
22,23 0,3 0,92 0,4

386
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OKBUBaNeHTHasa cTaTuyeckas Harpy3ka
Ha noALUNHUK

[ns ogHOPSIOHBIX U ABYXPSOHbLIX LIMIMHAPUYECKUX
POMUKOBBIX MOALIMMHUKOB:

PasMepbl conpsaXeHHbIX aeTaneu
M rantenen Ansa oOHOPAOAHbLIX U
OBYXPAAHbLIX LUNUHOPUYECKUX
PONIMKOBbLIX NOALIMMHUKOB

KOMMNOHEHTbl MaWWH U MEXAaHU3MOB,
oKkpyXxatwLwme NOAWNNHUK, JOMXKHbI ObITh
paspaboTaHbl Taknm obpasom, 4Tobbl BO BCEX
cnyyasax 6bina obecnevyeHa COOTBETCTBYHOL AN
oceBasi onopa Ans Korey nogwunHuka. Ons
nonyyYyeHWs Hagnexaluien oceBOn ONopskl,
3anneynkn Bana u oTBEpPCTUSI Kopryca LOMKHbI
UMETb ONpeaeneHHy0 MUHYMAIbHYHO BbICOTY.

Konbua nogwunHuka AOMKHbI KOHTAKTMPOBaTb
TONbKO C GOKOBLIMWU MOBEPXHOCTAMMU
conpsiraemblx vacTen. Npuyem cacka konbua
NOALUMMHUKA HE LOIMKHbI KacaTbCsi NEPEXOOHOW
ranTenu HW 3anne4yuka Bana, HU 3annevuka
OTBEpCTMA Kopnyca.

Moatomy, Hanbonbwnun paguyc rantenun
3anne4yunka (rg)aonxeH 6bITb MeHblue,
4yeM MUHMManbHbIA pa3mep dacku Konbua
nogwwunHuka (ry), Kak ykasaHo B Tabnuuax
n3genvn.

PekomeHpauun anga pasmepoB conpsiraemblix
yacrten onpegeneHsl ctaHaaptom DIN 5418.

B cnyyae umnuHApMYecKUXx poOSIMKOBBIX
NOALWMNMHNKOB, NOABEPTHYTHIX BO3AENCTBUIO
BbICOKMX OCeBbIX Harpysok, 6opta koney
nogLwunHUKa AOMKHbI MMeTb BOKOBYIO Omopy,
coctaBnsowyto 50% unu 6onblie nx 60KoBON
NMOBEPXHOCTW B pafnanbHOM CEYEHUN.

Takum 06pa3oMm, pasmepbl CONPSPKEHHbIX AeTanei
OOMXHbl PACCYMTBLIBATLCA MO CNEAYoLWUM

LnnuHppuyeckne ponukoBble
nogwnnHUKU

dopmynam:

ona gnameTpa 3annednka sana.
F + ds
2
Aana guamMeTpa 3anievynka otBepCcTua Kopnyca:
E + D+«
2

dW min =

DG max =

roe:
Aumin = peKkoMeHOyeMbli MMHUMAarbHbIN
AvameTp 3anse4vuka Bana

F = [OuameTp OOPOXKKM KayeHus Ha
BHYTPEHHeM KonbLe (ykasaH B Tabnuuax
n3genun)

d, = HapyXHbI AuameTp 3anneyunka
BHYTPEHHErO KorbLia NoALWUMHUKA (YKa3aH B
Tabnuuax nsgenvin)

DG,.. = pekomeHOyembli MakCUMasbHbIN
AvameTp 3anne4vnka oTBepcTuns Kopnyca

E = OuamMeTp JOPOXKKM KavyeHus Ha
Hapy>KHOM KorbLie (ykasaH B Tabnuuax usgenui)
D, = BHYTPEHHWUI AvaMeTp 3anneduka
Hapy>KHOrO KorbLia NogLWunHUKa (ykasaH B
Tabnuuax nsgenuin)

KOHCprKLIVIFI nocago4yHbIX MecCT
noAWNNHUKOB, UCNnonb3yeMbliX B
Ka4yeCcTBe AOPOXeK Ka4eHus

B HekoTOpbIX NPUNOXEHUAX C OFPaHNYEHHbIM
YCTaHOBOYHbIM MPOCTPAHCTBOM AJ151 NOALLMMHUKOB
MOXeT oKkasaTbCsa Lenecoobpa3HbIM
ncnonb3oBaHne cO6OPOYHBIX KOMNNEKTOB,
COCTOSILLMX TOMBbKO M3 cenapartopa C ponvkamu
N HapyXHOro (unv BHYTPEHHero) Konbua, Kak
anbTepHaTMBbl LENbHOMY LMAUHAPUYECKOMY
POMMKOBOMY MOALLMIMHUKY.

B Takux KOMNOHOBKax Tena kKavyeHwus
npokaTbiBalTCA HENOCPEeACTBEHHO MO
KOHTaKTHbIM MOBEPXHOCTSIM Barna Wnu OTBepCTUs
B KOopnyce. OTW KOHTaKTHble MOBEPXHOCTHU
AOMKHbI 6bITb pa3paboTaHbl U U3rOTOBMNEHbI
Kak [OPOXKW KayeHUs MoALMMHMKA, TO ecTb,

www.nke.at
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NKE

BEARINGS

3aKaneHbl, NPOLWN1goOBaHbI N T.A4.

TUNNYHBIMM TUNaMKU NOALLMMHMKOB ANA TakMX NPUNOXEHUA aBnatoTca noawmnHukn cepmn RNU (6es
BHYTpeHHero konbua) unu cepum RN (6e3 HapyxHOro konbua).

KoHTaKTHble MOBEPXHOCTU JOPOXKKU KayeHns Ha Bany (pa3mep F) unu B otBepctum kopnyca (pasmep E)
OOMKHbI ObITb M3roTOBIEHbI ¢ NonsaMu gonyckos ISO g6 1 K6 cooTBETCTBEHHO.

InameTpbl HanpaenswoLWmx 6GOPTOB Ha AOPOXKKaX Ka4eHNs Bana Unn oTBEPCTMS Kopryca AOMmMKHbI UMETb
pa3smepbl, COOTBETCTBYHOLME AMameTpam 3annedmkoB nogwmnHmka d1 vnu D1, (ykasaHbl B Tabnuuax
n3genuvn).

JononHuteneHas MHOPMaLUS MO KOHCTPYKLMN JOPOXKEK KaYyeHUs nNpeacTaBrneHa B pasgene karanora
«KoHCTpyKUMN NOALIMMHUKOBBLIX Y3N0B» Ha cTp. 113.
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Pasmepbl conpsixeHHbIX geTanen U rantenen Ans oA4HOPAAHbLIX LIMITMHAPUYECKUX PONMKOBbIX
NOALMMHUKOB (MM)

NANNNN

17,

Y

|

=

Dg +——— Ds Dy +——— Do
N NU
OTBepcTME NOoALUNMHUKA [ns nogWwWUNHUKOB cepum
10 2, 2-E, 22, 22-E 3, 3-E, 23, 23-E
anameTp Homep ccbinkun D, D, D, D, D, Ds Ds D, D, D, Ds Ds
(Mm) MakC MWH | Makc MWUH MWH MWH MakC | MAKC MWH MWMH MUH Makc
15 02 -- - 18,5 21 23 -- - - -- -
17 03 - - 21 24 27 37 33 23 26 29 42 38
20 04 25 27 25 28 31 43 40 26 29 33 47 44
25 05 29 32 30 33 36 48 45 32 36 40 56 52
30 06 35 38 36 39 43 57 54 39 39 47 64 60
35 07 41 44 42 46 50 66 62 44 48 53 72 68
40 08 45 49 48 51 56 73 69 50 54 60 82 78
45 09 51 54 53 56 61 78 74 56 61 67 91 86
50 10 56 60 57 57 66 83 79 63 67 73 99 95
55 11 63 67 64 68 73 92 88 68 73 80 109 104
60 12 68 72 70 74 80 101 98 74 79 87 118 12
65 13 72 77 76 81 87 1M1 106 80 85 93 127 122
70 14 78 82 81 86 92 116 1M1 86 91 100 136 130
75 15 83 87 86 91 97 121 116 92 97 107 146 140
80 16 90 94 93 98 104 129 125 98 104 113 154 148
85 17 95 99 98 103 110 139 134 105 111 120 163 157
90 18 101 106 104 110 17 148 142 110 116 127 173 166
95 19 106 111 110 115 123 157 152 118 124 135 181 174
100 20 111 116 116 122 130 166 160 124 130 142 195 188
105 21 17 122 122 128 137 176 170 130 136 148 205 198
110 22 123 128 130 135 145 183 177 139 146 159 215 208
120 24 133 138 140 146 156 199 192 150 157 171 233 226
130 26 145 151 150 156 167 213 206 163 170 185 251 243
140 28 155 161 166 172 183 228 219 176 183 199 268 256
150 30 167 173 178 185 197 245 236 189 196 213 287 273
160 32 177 183 191 198 210 263 255 200 207 225 302 298
170 34 190 196 203 210 224 284 269 214 221 241 323 313
180 36 202 208 213 220 234 294 279 223 235 255 332 323
190 38 212 218 226 234 248 311 296 240 249 268 - -
200 40 225 233 239 247 262 328 313 253 264 280 - --
220 44 246 254 264 270 288 -- - 277 288 31 - --
240 48 266 274 288 299 317 - - 302 314 339 - -
260 52 291 300 313 324 344 - - 330 341 343 - -
280 56 311 320 333 344 364 - - 347 366 364 - -
Tabnuua 5
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LnnuHgpuyeckune ponukoBble N K E N KE LnnuHppuyeckne ponukoBble

noAWUNHUKKU BEARINGS BEARINGS noAWUNHUKKU
Pasmepbl conpsixeHHbIX AeTanen U rantenen Ans OoA4HOPAAHbLIX LWIIMHAPUYECKUX PONMKOBbLIX Pasmepbl conpsixeHHbIX geTanen U rantenen Ans oA4HOPAAHbLIX LIMITMHAPUYECKUX PONMKOBbIX
NOALWMMHUKOB (MM) NOALMMHUKOB (MM)

—— rS ———

7 F
/s 42 W o 9
4 o |

Dy +—7+—+"%~+ D Lt
NJ NUP ;7,_ﬁ441
OTBepcTMe NogMnNHUKa [OnA nopWMNHUKOB cepun *
10 19 2, 2-E, 22, 22-E 7 o=
anametrp Howmep ccbinku D, D, D, D, D, D, D, D; Dg v
(MM) MaKC MWH MaKC MWH MaKC MWH MWH MWH MaKC L
300 60 335 344 - - 358 368 391
320 64 355 364 = = 383 394 429 - *r* ﬂ’g
340 68 380 389 - - 401 421 448 S -
360 72 400 410 = = = = = - -
380 76 420 430 - - - - - - - ™~
400 80 446 455 = = = = = - - min
420 84 466 475 . . ~ _ ~ B ~ Cepun NOALINNHUKOB
440 88 488 498 - — - — - - - 2,2-E
460 92 511 521 - - - - - - - F's min g max e 22, 22-E
480 96 531 541 517 530 = = = = = :g 3, 3-E 4
= i 2 s | sy me | - - I I = 23, 23.
560 /560 617 630 599 613 - - - - - 0,3 0,3 1 1.2 -
630 1630 = = 681 694 = - - - - 0,6 0,6 1,6 2.1 --
710 1710 - - 769 779 - - - - - 1 1 2,3 2,8 -
Tabnuua 6 1,1 1 3 3,5 4,5
1,5 1,5 3,5 4,5 55
2 2 4.4 5,5 6,5
21 21 51 6 7
3 25 6,2 7 8
4 3 7,3 8,5 10
5 4 9 10 12
6 5 11,5 13 15
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OpgHopsaHble LMNMHAPUYecKue
pPONUKOBbLIE NOALWMUMHUKA

NN\

)

NN

/A N\

2z

I N\

NK

B EARINGS

N... NU.. NJ...
Fa6apuTtHble HomuHanbHasn Tennosas MpepenbHas O603Ha4yeHne AnbTepHaTUMBHbIE
pa3mepbl (MM) rpy30noALEMHOCTb  HOMUHANbHas HOMMHanbHaa  MOALIMMHMKA cenapaTopbl
(xH) 4YacToTa BpalleHUs YacToTa BpaLleHns
(06/MuH) (06/MuH)
d D B C. C, C, Ng, Ng
OVH. cTaT.
15 35 1 12,9 105 1,3 17600 26000 NU202-E-TVP3 --
35 1" 12,9 105 1,3 17600 26000 NJ202-E-TVP3 --
17 40 12 17,7 14,7 1,8 15400 22000 NU203-E-TVP3 -
40 12 17,7 14,7 1,8 15400 22000 NJ203-E-TVP3 --
40 12 17,7 14,7 1,8 15400 22000 NUP203-E-TVP3 --
40 16 236 22 2,7 13400 22000 NU2203-E-TVP3 -
40 16 236 22 2,7 13400 22000 NJ2203-E-TVP3 -
40 16 236 22 2,7 13400 22000 NUP2203-E-TVP3 -
47 14 255 21,3 2,6 13600 20000 NU303-E-TVP3 --
47 14 255 21,3 2,6 13600 20000 NJ303-E-TVP3 -
47 14 255 213 2,6 13600 20000 NUP303-E-TVP3 -
20 47 14 276 249 3 13100 19000 NU204-E-TVP3 -
47 14 276 249 3 13100 19000 NJ204-E-TVP3 --
47 14 276 249 3 13100 19000 NUP204-E-TVP3 -
47 18 32,8 311 3,8 11400 19000 NU2204-E-TVP3 -
47 18 32,8 31,1 3,8 11400 19000 NJ2204-E-TVP3 -
47 18 32,8 311 3,8 11400 19000 NUP2204-E-TVP3 -
52 15 34,7 26,5 3,2 12200 18000 NU304-E-TVP3 -
52 15 34,7 26,5 3,2 12200 18000 NJ304-E-TVP3 -
52 15 34,7 265 3,2 12200 18000 NUP304-E-TVP3 -
52 21 46,4 384 4,7 10000 18000 NU2304-E-TVP3 -
52 21 46,4 384 4,7 10000 18000 NJ2304-E-TVP3 -
392 www.nke.at
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OpgHopsaHble LMNMHAPUYecKue
pPONUKOBbLIE NOALWMUMHUKA

PasmMepbl COnpspKeHHbIX AeTarnen u
rantenen ykasaHbl Ha cTp. 390

NN

NJ...+ HJ...
Pa3wmepbl noawmnHuka YnopHoe KonbLuo Bec
(Mm) (kr)
d E,F d, D, r,F, I3l s O6osHaueHue B, B; logwwunHuka y::ﬁ:::)
= = MWUH  MMH =

15 19,3 - 27,8 0,6 0,3 1 - - - 0,047 -
19,3 21,8 27,8 0,6 0,3 1 HJ202-E 2,5 5 0,047 0,007

17 221 - 32 0,6 0,3 1,2 - - - 0,068 -
22,1 24,7 32 0,6 0,3 1,2 HJ203-E 3 5,5 0,068 0,009
221 24,7 32 0,6 0,3 - - - - 0,068 -
221 — 32 0,6 0,3 1 - — — 0,091 —
221 24,7 32 0,6 0,3 HJ2203-E 3 6 0,091 0,01
22,1 24,7 32 0,6 0,3 - - - 0,091 -
24,2 - 36,8 11 0,6 11 - - - 0,12 -
24,2 27,6 36,8 11 0,6 1 HJ303-E 4 6,5 0,12 0,012
24,2 27,6 36,8 11 0,6 - - - - 0,12 -

20 26,5 == 38,8 1 0,6 1 - - - 0,132 -
26,5 29,9 38,8 1 0,6 1 HJ204-E 3 5,5 0,132 0,011
26,5 29,9 38,8 1 0,6 - - - - 0,132 -
26,5 - 38,8 1 0,6 2 - - - 0,142 -
26,5 29,9 38,8 1 0,6 2 HJ2204-E 3 6,5 0,142 0,012
26,5 29,9 38,8 1 0,6 - - - - 0,142 -
27,5 - 42 1.1 0,6 1.1 - - - 0,151 -
27,5 31,4 42 11 0,6 11 HJ304-E 4 6,5 0,151 0,017
27,5 31,4 42 11 0,6 = - = = 0,151 =
27,5 - 42 11 0,6 2 - - - 0,21 -
27,5 31,4 42 1.1 0,6 2 HJ2304-E 4 75 0,21 0,019
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OpgHopsaHble LMNMHAPUYecKue
pPONUKOBbLIE NOALWMUMHUKA

NN\

/A N\

I N\

NK

B EARINGS

N NU. NJ...
Fa6apuTHble HomuHanbHasn Tennosas MpepenbHas O6o3Ha4yeHue AnbTepHaTUBHbIE
pa3mepbl (MM) rpy30NOAbLEMHOCTb  HOMUHaNbHas HOMMHanNbHaa  MoALMNHUKa cenapaTopbl
(xH) 4YacToTa BpalleHUs YacToTa BpalLeHus
(06/MmuH) (06/MuH)
d D B c. C, C, Ng, Ng
OVH. cTaT.
20 52 21 46,4 38,4 47 10000 18000 NUP2304-E-TVP3 --
25 47 12 18 16,8 2 12700 18000 NU1005-E-MPA -
52 15 295 28 3,4 11800 16000 NU205-E-TVP3 MPA
52 15 295 28 3.4 11800 16000 NJ205-E-TVP3 MPA
52 15 295 28 3,4 11800 16000 NUP205-E-TVP3 MPA
52 18 351 349 43 9800 16000 NU2205-E-TVP3 MPA
52 18 35,1 34,9 43 9800 16000 NJ2205-E-TVP3 MPA
52 18 351 34,9 43 9800 16000 NUP2205-E-TVP3 MPA
62 17 45,7 36,9 4,5 10300 15000 NU305-E-TVP3 MPA
62 17 45,7 36,9 45 10300 15000 NJ305-E-TVP3 MPA
62 17 45,7 36,9 4,5 10300 15000 NUP305-E-TVP3 MPA
62 24 63 55,6 6,8 8400 15000 NU2305-E-TVP3 MPA
62 24 63 556 68 8400 15000 NJ2305-E-TVP3 MPA
62 24 63 55,6 6,8 8400 15000 NUP2305-E-TVP3 MPA
80 21 46,2 394 4,8 9600 14000 NU405-M -
80 21 46,2 394 48 9600 14000 NJ405-M -
30 55 13 244 235 2,9 10800 15000 NU1006-E-MPA --
62 16 46,7 41 5 9500 14000 NU206-E-TVP3 MPA
62 16 46,7 41 5 9500 14000 NJ206-E-TVP3 MPA
62 16 46,7 41 5 9500 14000 NUP206-E-TVP3 MPA
62 20 54 493 6 8200 14000 NU2206-E-TVP3 MPA
62 20 54 493 6 8200 14000 NJ2206-E-TVP3 MPA
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OpgHopsaHble LMNMHAPUYecKue
pPONUKOBbLIE NOALWMUMHUKA

PasmMepbl COnpspKeHHbIX AeTarnen u
rantenen ykasaHbl Ha cTp. 390

NN

NJ...+ HJ...
Pa3mepbl nogwmnHuka YnopHoe konbLo Bec
(Mm) (xr)
d E,F d, D, PP PR PV A s OO6osHayeHne B, B; [MopwwunHuka V::ﬁ::aro
= = MWUH  MWH =
20 27,5 31,4 42 1,1 0,6 - - - -- 0,21 -
25 30,5 - 38,9 0,6 0,3 1,2 - - - 0,9 --
31,5 - 43,5 1 0,6 1,3 - -- - 0,14 --
31,5 34,9 43,5 1 0,6 1,3 HJ205-E 3 6 0,14 0,015
31,5 34,9 43,5 1 0,6 - - - -- 0,14 -
31,5 - 43,5 1 0,6 1,7 - -- - 0,16 --
31,5 34,9 43,5 1 0,6 1,7 HJ2205-E 3 6,5 0,16 0,015
31,5 34,9 43,5 1 0,6 - - - -- 0,16 -
34 - 50,1 1,1 1,1 1,5 - - -- 0,245 -
34 38,3 50,1 1,1 1,1 1,5 HJ305-E 4 7 0,245 0,025
34 38,3 50,1 1,1 1,1 - - -- -- 0,245 -
34 -- 50,1 1,1 11 1,9 - - - 0,35 --
34 38,3 50,1 1.1 1.1 1,9 HJ2305-E 4 8 0,35 0,027
34 38,3 50,1 1,1 1,1 - -- -- - 0,35 -
38,8 - 58,4 1,5 1,5 2,2 -- -- -- 0,625 -
38,8 43,6 58,4 1,5 1,5 2,2 HJ405 6 10,5 0,625 0,057
30 36 - 47,3 1 0,6 1,2 -- -- - 0,134 -
37,5 - 52 1 0,6 1,4 -- -- - 0,21 -
37,5 41,4 52 1 0,6 1,4 HJ206-E 4 7 0,21 0,025
37,5 41,4 52 1 0,6 -- -- -- - 0,21 -
37,5 - 52 1 0,6 1,6 -- -- - 0,26 -
37,5 41,4 52 1 0,6 1,6 HJ2206-E 4 7,5 0,26 0,025
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Fa6apuTtHble HomuHanbHasn Tennosas MpenenbHas O6o3HayeHue AnbTepHaTUBHbIE
pa3mMepbl (MM) rpy3onoAbLEMHOCTbL  HOMUHanbHas HOMMHanbHa  MOALIMMHMKA cenapaTopbl
(kH) yacToTa BpallieHnss YacToTa BpalleHus
(06/MuH) (06/MuH)
d D B C. C, C, Ng, Ng
OVH. cTaT.
30 62 20 54 493 6 8200 14000 NUP2206-E-TVP3 MPA
72 19 59 49,6 6 8900 12000 NU306-E-TVP3 MPA
72 19 59 49,6 6 8900 12000 NJ306-E-TVP3 MPA
72 19 59 49,6 6 8900 12000 NUP306-E-TVP3 MPA
72 27 83 77 9,4 7200 12000 NU2306-E-TVP3 MPA
72 27 83 77 9,4 7200 12000 NJ2306-E-TVP3 MPA
72 27 83 77 9,4 7200 12000 NUP2306-E-TVP3 MPA
90 23 62 54 6,5 8400 11000 NU406-M --
90 23 62 54 6,5 8400 11000 NJ406-M --
90 23 62 54 6,5 8400 11000 NUP406-M --
35 62 14 34,3 361 4,4 9300 13000 NU1007-E-MPA --
72 17 55,3 49,5 6 8300 12000 NU207-E-TVP3 MPA
72 17 55,3 49,5 6 8300 12000 NJ207-E-TVP3 MPA
72 17 55,3 49,5 6 8300 12000 NUP207-E-TVP3 MPA
72 23 68 65 7,9 7400 12000 NU2207-E-TVP3 MPA
72 23 68 65 7,9 7400 12000 NJ2207-E-TVP3 MPA
72 23 68 65 7,9 7400 12000 NUP2207-E-TVP3 MPA
80 21 74 65 7,9 8000 11000 NU307-E-TVP3 MPA
80 21 74 65 7,9 8000 11000 NJ307-E-TVP3 MPA
80 21 74 65 7,9 8000 11000 NUP307-E-TVP3 MPA
80 31 103 100 12,2 6700 11000 NU2307-E-TVP3 MPA
80 31 103 100 12,2 6700 11000 NJ2307-E-TVP3 MPA
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OpgHopsaHble LMNMHAPUYecKue
pPONUKOBbLIE NOALWMUMHUKA

PasmMepbl COnpspKeHHbIX AeTarnen u
rantenen ykasaHbl Ha cTp. 390

NN

NJ...+ HJ...
Pa3wmepbl noawmnHuka YnopHoe konbLuo Bec
(Mm) (kr)
d E,F d, D, r,Fy I3l s O6o3HayeHue B, B; MopwwunHuka V:gnp::;o
= = MWUH  MWH =

30 37,5 41,4 52 1 0,6 - - - - 0,26 -
40,5 - 58,3 11 1,1 1,9 - - - 0,37 -
40,5 45,1 58,3 11 11 1,9 HJ306-E 5 8,5 0,37 0,043
40,5 45,1 58,3 1.1 1,1 - - - - 0,37 -
40,5 - 58,3 1.1 1.1 2,5 - - - 0,528 -
40,5 451 58,3 1.1 11 2,5 HJ2306-E 5 9,5 0,528 0,045
40,5 451 58,3 11 11 - - - - 0,528 -
45 - 67,8 1,5 1,5 2,3 - - - 0,87 -
45 50,5 67,8 1,5 1,5 2,3 HJ406 7 15 0,87 0,09
45 505 67,8 1,5 1,5 = - = = 0,87 =

35 415 - 54 1 0,6 1,1 - - - 0,18 -
44 = 61 1,1 0,6 1,7 = = = 0,305 =
44 48 61 11 0,6 1,7 HJ207-E 4 7 0,305 0,033
44 48 61 1,1 0,6 = = = = 0,305 =
44 - 61 1.1 0,6 2,9 - - - 0,395 -
44 48 61 1,1 0,6 2,9 HJ2207-E 4 8,5 0,395 0,035
44 48 61 1,1 0,6 - - - - 0,395 -
46,2 - 65,7 1,5 1.1 1 - - - 0,485 -
46,2 51,2 65,7 1,5 11 1 HJ307-E 6 9,5 0,485 0,062
46,2 51,2 65,7 1,5 1,1 - - - - 0,485 -
46,2 - 65,7 1,5 1.1 3 - - - 0,715 -
46,2 51,2 65,7 1,5 11 3 HJ2307-E 6 1 0,715 0,065
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Fa6apuTHble HomuHanbHasn Tennosas MpenenbHas O6o3HayeHMe AnbTepHaTUMBHbIE
pa3mepbl (MM) rpy30noAbEeMHOCTb  HOMUHaNbHas HOMMHanbHas  MOALIMMHMKA cenapaTtopbl
(xkH) 4acToTa BPalleHUA YacToTa BpaLleHns
(06/MuH) (06/muH)
d D B c. C, C, Ng, Ng
OVH. cTaT.

35 80 31 103 100 12,2 6700 11000 NUP2307-E-TVP3 MPA

100 25 76 70 8,6 7400 9500 NU407-M -

100 25 76 70 8,6 7400 9500 NJ407-M --

100 25 76 70 8,6 7400 9500 NUP407-M --
40 68 15 37,2 413 5 8500 18000 NU1008-E-MPA --

80 18 61 55 6,7 7600 11000 NU208-E-TVP3 MPA

80 18 61 55 6,7 7600 11000 NJ208-E-TVP3 MPA

80 18 61 55 6,7 7600 11000 NUP208-E-TVP3 MPA

80 23 80 77 9,4 6300 11000 NU2208-E-TVP3 MPA

80 23 80 7 9,4 6300 11000 NJ2208-E-TVP3 MPA

80 23 80 77 9,4 6300 11000 NUP2208-E-TVP3 MPA

90 23 91 80 9,7 7200 9500 NU308-E-TVP3 MPA

90 23 91 80 9,7 7200 9500 NJ308-E-TVP3 MPA

90 23 91 80 9,7 7200 9500 NUP308-E-TVP3 MPA

90 33 134 127 154 5800 9500 NU2308-E-TVP3 MPA

90 33 134 127 154 5800 9500 NJ2308-E-TVP3 MPA

90 33 134 127 154 5800 9500 NUP2308-E-TVP3 MPA

110 27 96 89 10,9 6700 8500 NU408-M -

110 27 96 89 10,9 6700 8500 NJ408-M -

10 27 96 89 10,9 6700 8500 NUP408-M -
45 75 16 43 497 6,1 7800 11000 NU1009-E-MPA --

85 19 70 66 8 7000 9500 NU209-E-TVP3 MPA
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OpgHopsaHble LMNMHAPUYecKue
pPONUKOBbLIE NOALWMUMHUKA

PasmMepbl COnpspKeHHbIX AeTarnen u
rantenen ykasaHbl Ha cTp. 390

NN

NJ...+ HJ...
Pa3mepbl nogwmnHuka YnopHoe konbLo Bec
(Mm) (kr)
d E,F d, D, [P PR PV A s O6osHayeHme B, B; [MMopwwunHuka V:;!I):Lc:aro
= = MWUH  MWH =
35 46,2 51,2 65,7 1,5 11 - - - - 0,715 -
53 -- 77,6 1,5 1,5 2,6 - - - 1,05 -
53 59 77,6 1,5 1,5 2,6 HJ407 8 13 1,05 0,13
53 59 77,6 1,5 1,5 -- - -- -- 1,05 --
40 47 -- 59 1 0,6 1,2 - -- -- 0,23 --
49,5 -- 67,3 1,1 1,1 1,9 - - - 0,38 -
49,5 54,1 67,3 1.1 1,1 1,9 HJ208-E 5 8,5 0,38 0,05
49,5 54,1 67,3 1,1 1,1 - - - - 0,38 -
49,5 -- 67,3 1,1 11 2,3 - - - 0,49 -
49,5 54,1 67,3 1.1 1.1 23 HJ2208-E 5 9 0,49 0,05
49,5 54,1 67,3 1,1 1,1 - -- - -- 0,49 -
52 - 74,9 1,5 1,5 2,5 - - - 0,66 -
52 57,7 74,9 1,5 1,5 - HJ308-E 7 1 0,66 0,088
52 57,7 74,9 1,5 1,5 - - - - 0,66 -
52 - 74,9 1,5 1,5 3,5 -- - -- 0,95 -
52 57,7 74,9 1,5 1,5 - HJ2308-E 7 12,5 0,95 0,092
52 57,7 74,9 1,5 1,5 - -- - -- 0,95 -
58 = 85,8 2 2 2,6 = - - 13 —
58 64,8 85,8 2 2 2,6 HJ408 8 13 1,3 0,15
58 64,8 85,8 2 2 - - - - 1,3 --
45 52,5 - 65 1 0,6 1,1 -- -- - 0,29 --
54,5 - 72,4 1,1 1,1 1,9 - - -- 0,5 -
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Fa6apuTtHble HomuHanbHasn Tennosas MpenenbHas O6o03Ha4yeHue AnbsTepHaTUBHbIE
pa3mepbl (MM) rpy30noABLEMHOCTb  HOMUHaNbHas HOMMHanbHas  NOALIMMHMKA cenapaTopbl
(kH) yacToTa BpalleHnss 4acToTa BpalleHus
(06/MuH) (06/muH)
d D B c. C, C, Ng, Ng
OVH. cTaT.
45 85 19 70 66 8 7000 9500 NJ209-E-TVP3 MPA
85 19 70 66 8 7000 9500 NUP209-E-TVP3 MPA
85 23 84 84 10,2 5800 9500 NU2209-E-TVP3 MPA
85 23 84 84 10,2 5800 9500 NJ2209-E-TVP3 MPA
85 23 84 84 10,2 5800 9500 NUP2209-E-TVP3 MPA
100 25 110 100 12,2 6500 8500 NU309-E-TVP3 MPA
100 25 110 100 12,2 6500 8500 NJ309-E-TVP3 MPA
100 25 110 100 12,2 6500 8500 NUP309-E-TVP3 MPA
100 36 154 155 18,9 5300 8500 NU2309-E-TVP3 MPA
100 36 154 155 18,9 5300 8500 NJ2309-E-TVP3 MPA
100 36 154 155 18,9 5300 8500 NUP2309-E-TVP3 MPA
120 29 107 102 12,4 6200 7500 NU409-M --
120 29 107 102 12,4 6200 7500 NJ409-M -
120 29 107 102 12,4 6200 7500 NUP409-M --
50 80 16 44,7 53 6,5 7100 9500 NU1010-E-MPA M6
90 20 73 71 8,7 6700 9000 N210-E-M6 -
90 20 73 71 8,7 6700 9000 NU210-E-TVP3 M6, MA6, MPA
90 20 73 71 8,7 6700 9000 NJ210-E-TVP3 M6, MA6, MPA
90 20 73 71 8,7 6700 9000 NUP210-E-TVP3 M6, MAG, MPA
90 23 88 91 1 5300 9000 NU2210-E-TVP3 M6, MA6, MPA
90 23 88 91 1 5300 9000 NJ2210-E-TVP3 M6, MA6, MPA
90 23 88 91 1 5300 9000 NUP2210-E-TVP3 M6, MAG, MPA
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OpgHopsaHble LMNMHAPUYecKue
pPONUKOBbLIE NOALWMUMHUKA

PasmMepbl COnpspKeHHbIX AeTarnen u
rantenen ykasaHbl Ha cTp. 390

NJ...+ HJ...
Pa3mepbl nogwmMnHuka YnopHoe KonbLo Bec
(Mm) (kr)
d E,F d, D, ry,r, Il s O6osHaueHune B, B; [MMogwwunHuka V:gﬁ::;o
= = MWUH  MUWH =

45 54,5 59,1 72,4 1,1 1,1 1,9 HJ209-E 5 8,5 0,5 0,055
54,5 59,1 72,4 1,1 1,1 = = = - 0,5 -
54,5 - 72,4 1,1 1,1 2,3 - - - 0,6 -
545 591 72,4 1,1 1,1 23 HJ2209-E 5 9 0,6 0,057
54,5 59,1 72,4 1,1 1,1 - - - - 0,6 -
58,5 - 83,1 1,5 1,5 2,9 - - - 1 -
58,5 64,6 83,1 1,5 1,5 2,9 HJ309-E 7 11,5 1 0,11
58,5 64,6 83,1 1,5 1,5 - - - - 1 -
58,5 - 83,1 1,5 1,5 3,5 - - - 1,3 -
58,5 64,6 83,1 1,5 1,5 3,5 HJ2309-E 7 13 1,3 0,12
58,5 64,6 83,1 1,5 1,5 - - - - 1,3 --
64,5 - 93,9 2 2 29 - - - 1,7 -
64,5 71,8 93,9 2 2 -- HJ409 8 13,5 1,7 0,19
64,5 71,8 93,9 2 2 - - - - 1,7 -

50 57,5 -- 69,4 1 0,6 1,1 - - -- 0,3 --
81,5 64,1 78 1,1 1,1 1,3 - - - 0,6 --
59,5 - 78 1,1 1,1 1,3 - -- - 0,6 -
59,5 64,1 78 1.1 1,1 1,3 HJ210-E 5 9 0,6 0,06
59,5 64,1 78 11 11 - - - -- 0,6 --
59,5 - 78 1,1 1,1 1,3 - -- - 0,65 -
59,5 64,1 78 1,1 1,1 1,3 HJ2210-E 5 9 0,65 0,06
59,5 64,1 78 1,1 1,1 - - - -- 0,65 -
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Fa6apuTHble HomuHanbHasn Tennogas MpepenbHas O603Ha4yeHune AnbTepHaTUMBHbIE
pa3mepbl (MM) rpy30NoALEMHOCTb  HOMUHaNbHas HOMMHanbHas noALwmnnHuKa cenapaTopbl
(xH) 4acToTa BpallieHMs 4acToTa BpaLueHus
(06/muH) (06/MuH)
d D B C. C, C, Ng, Ng
OVH. cTaT.
50 110 27 124 115 14 6100 8000 N310-E-M6 --
110 27 124 115 14 6100 8000 NU310-E-TVP3 M6, MAG, MPA
110 27 124 115 14 6100 8000 NJ310-E-TVP3 M6, MA6, MPA
110 27 124 115 14 6100 8000 NUP310-E-TVP3 M6, MA6, MPA
110 40 182 189 23 5000 8000 NU2310-E-TVP3 M6, MAG, MPA
110 40 182 189 23 5000 8000 NJ2310-E-TVP3 M6, MA6, MPA
110 40 182 189 23 5000 8000 NUP2310-E-TVP3 M6, MA6, MPA
130 31 141 139 16,9 5500 7000 NU410-M --
130 31 141 139 16,9 5500 7000 NJ410-M --
130 31 141 139 16,9 5500 7000 NUP410-M -
55 90 18 52 62 7,5 6700 8500 NU1011-E-MPA M6
100 21 95 98 11,9 5800 8000 N211-E-M6 --
100 21 95 98 11,9 5800 8000 NU211-E-TVP3 M6, MA6, MPA
100 21 95 98 11,9 5800 8000 NJ211-E-TVP3 M6, MA6, MPA
100 21 95 98 11,9 5800 8000 NUP211-E-TVP3 M6, MAG, MPA
100 25 12 121 14,7 4700 8000 NU2211-E-TVP3 M6, MA6, MPA
100 25 12 121 14,7 4700 8000 NJ2211-E-TVP3 M6, MA6, MPA
100 25 12 121 14,7 4700 8000 NUP2211-E-TVP3 M6, MAG6, MPA
120 29 153 143 17,4 5500 7000 N311-E-M6 -
120 29 153 143 17,4 5500 7000 NU311-E-TVP3 M6, MA6, MPA
120 29 153 143 17,4 5500 7000 NJ311-E-TVP3 M6, MA6, MPA
120 29 153 143 17,4 5500 7000 NUP311-E-TVP3 M6, MAG, MPA
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OpgHopsaHble LMNMHAPUYecKue
pPONUKOBbLIE NOALWMUMHUKA

PasmMepbl COnpspKeHHbIX AeTarnen u
rantenewn ykasanbl Ha cTp. 390

NJ...+ HJ...
Pa3smepbl nogwimnHuka YnopHoe konbLo Bec
(mm) (xr)
d E,F d, D, r,r, r,r, s O6osHaueHme B, B, MMoawnnHuka V:::I)::aro
= = MUH  MUH =
50 97 71,4 - 2 2 1,7 - - - 1.2 -
65 -- 92 2 2 1,7 = = - 12 -
65 71,2 92 2 2 1,7 HJ310-E 8 13 1,2 0,15
65 71,2 92 2 2 = = - — 12 ~
65 - 92 2 2 3,2 - - - 19 -
65 71,2 92 2 2 3,2 HJ2310-E 8 14,5 1,9 0,16
65 71,2 92 2 2 - - - - 1,9 -
70,8 788 1035 21 2,1 2 = - - 2.1 -
70,8 78,8 103,5 2,1 2,1 2 HJ410 9 14,5 2,1 0,24
70,8 788 1035 21 2,1 = = - - 22 -
55 64 - 78 11 1 1,5 - - - 0,47 -
90 71 86,2 1,5 1.1 0,8 - - - 0,75 -
66 - 86,2 1,5 1.1 0,8 - - - 0,75 -
66 71 86,2 1,5 11 0,8 HJ211-E 6 9,5 0,75 0,09
66 71 86,2 1,5 1,1 - - - - 0,75 -
66 = 862 1,5 1,1 1,3 = = = 0,9 -
66 71 86,2 1,5 1.1 1,3 HJ2211-E 6 10 0,9 0,09
66 71 86,2 1,5 1,1 = = - - 0,9 -
108,5 77,7 - 2 2 1,8 - - - 16 -
70,5 77,7 101 2 2 1,8 - - - 16 -
70,5 77,7 101 2 2 1,8 HJ311-E 9 14 1,6 0,2
70,5 77,7 101 2 2 = = - — 16 -
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N NU. NJ... NUP. NJ...+ HJ...
Fa6apuTtHble HomuHanbHasn Tennogas MpepenbHas O6o3Ha4yeHue AnbTrepHaTUBHbIE Pa3mepbl nogwmnHuka YnopHoe KonbLo Bec
pa3smepbl (MM) rpy30noAbLEMHOCTb  HOMUHaNbHas HOMWHanbHas noALwWwunHuKa cenaparopbl (Mm) (kr)
(kH) YacToTa BpallieHMs 4acToTa BpaLyeHns
(06/MuH) (06/mMuH) e
d D B C, C, c, Ner ne d E,F d, D, ry,r Il s O6osHayeHne B, B; [ogwunHuka konbla
OVH. cTaT. = = MWH  MUH =

55 120 43 224 233 284 4600 7000 NU2311-E-TVP3 M6, MA6, MPA 55 70,5 - 101 2 2 3,3 - -- -- 2,3 -
120 43 224 233 284 4600 7000 NJ2311-E-TVP3 M6, MAG, MPA 70,5 77,7 101 2 2 3,3 HJ2311-E 9 15,5 2,3 0,2
120 43 224 233 284 4600 7000 NUP2311-E-TVP3 M6, MA6, MPA 70,5 77,7 101 2 2 - -- - - 2,3 -
140 33 142 142 17,3 5400 6300 NU411-M - 77,2 - 110 2.1 2,1 2,5 - - - 2,5 -
140 33 142 142 17,3 5400 6300 NJ411-M - 77,2 85,2 110 21 21 2,5 HJ411 10 16,5 2,5 0,31
140 33 142 142 17,3 5400 6300 NUP411-M - 77,2 85,2 110 21 21 - - - - 2,5 =

60 95 18 56 68 8,3 6200 11000 NU1012-E-MPA M6 60 69 - 83 1,1 1 1,5 - -- - 0,48 -
10 22 106 105 12,7 5400 7500 N212-E-M6 = 100 777 — 15 15 1,6 - - . 1 -
110 22 106 105 12,7 5400 7500 NU212-E-TVP3 M6, MAG, MPA 72 - 95,7 1,5 1,5 1,6 - - - 1 -
110 22 106 105 12,7 5400 7500 NJ212-E-TVP3 M6, MA6, MPA 72 77,7 95,7 1,5 1,5 1,6 HJ212-E 6 10 1 0,11
110 22 106 105 12,7 5400 7500 NUP212-E-TVP3 M6, MA6, MPA 72 777 957 15 15 - - - - 1 -
10 28 144 154 188 4400 7500 NU2212-E-TVP3 M6, MA6, MPA 72 - 95,7 15 15 16 - - . 12 -
110 28 144 154 18,8 4400 7500 NJ2212-E-TVP3 M6, MA6, MPA 72 77,7 95,