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JHuarpamma 3
MonpasouHble k03¢ dULUeHTs! fp 1 fy, ANA YNOPHBIX LWIAPUKONOALWINNHWKOB

fp
0,9 =
0,7 =
0,5 =

dyy < 17 MM
dn, > 500 MM
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JDuarpamma 4

MonpasouHbie k03¢ dULUenTs! fp U fy, ANA YNOPHBIX PONMKONOALIMNHUKOB
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0,15 n IS0 VG 220, f, actual = 0,83; ans P/Cy =
0,15 n IS0 VG 150, f, 150 vs150 = 0,87.

Torpa [onycTMMas CKopocTb BpaLLieH s nog-
LUMAHWKA Nperm, MPY KOTOPOM MOXHO 0XMWAATb,
yTo ero paboyasn Temnepartypa 6yaer 70 °C:

Nperm = 3 000 x 0,53 x 0,83/0,87 = 1 520 06/MuH

YactoTbl Bpauw,eHua, npesbliwarowme
HOMUWHANbHbIE 3HAYEHUA

IMoAWMNHUKK COCOBHBI BPALLIATLCS CO CKOPOCTAMM,
NPEBbILLAOLLIMMU HOMUHATbHBIE, ECITN TPEHUE
B HUX MOXET BbITh YMEHBLLIEHO 3@ CYET CMa3KK1
MasibIMU1, TOYHO [O3MPOBAHHbLIMM KONMYECTBAMM
CMa304HOro MaTepuara WM 3a cyeT oTeofa Tenna
LMPKynALMeN Macna, Mpy noMoLLi pebep oxnaxae-
HWS Ha KOPNYCe NOALLMMNHMKA UMW HANpPaBeHHbIMU
noToKaMM1 OXNaxkaaroLLiero so3ayxa (—> pasgen
«CnocoBkl cMa3biBaHWA Macnom, Ha cTp. 248).
JTro60e npeBsbiLLEeHUEe HOMUHAMBHbIX CKOPOCTEH
6e3 NPUHATUA BbILLIEYKA3aHHbIX MEP NPeoCTOPOsK-
HOCTM BbI3bIBAET CMMbHbIM HArPeB NOALLMMHMKA.
MoBbilLeHWe TeMnepaTypbl NOALIMNHKUKA BReyeT
3a C0BOM CHUKEHWE BA3KOCTM CMa304HOM0 MaTe-
puana v yxyLleHue ycnosui o6pasosaHmua
CMa304HOM NAEHKH, Y4TO MPUBOAMT K YBENIUYEHMIO
TPEeHWs 1 AanbHerLLIEMY NOBbILLEHWUH TeMnepa-
Typbl. Ecnv npu 3ToM pa6oumii 3a30p nofLLmn-
HMKA YMEHbLUAETCA U3-3a NOBbILLIEHWA TeMnepa-
TYpbl BHYTPEHHEr0 KONbLA, KOHEYHbIM pe3yfbTa-
ToM ByeT 3aKnMHUBaHWe NoaLMnnHUKa. B 6onb-
LLIMHCTBE Crly4aeB NPeBbILLIEHUe HOMUHAMBbHBIX
CKOPOCTEN 03HAYaET, YTO pasH1La TeMnepatyp
MeK[y BHYTPEHHWUM W HAPY>KHbIM KOSbLIOM
6onbLuie HopManbHOK. [03TOMY, B TakWX Clyyasx
BHYTPEHHW 3a30p NOALLMMHWKA, KaK NPaBMIIo,
nomkeH 6biTb BonbLue HopMansHoro (C3), v aonon-
HWUTENbHOE BHUMAaHWE JOMKHO ObiTb yaeneHo
pacnpefeneHnro TeMneparyp B NOALLMMHUKE.

MNpenenbHble 4acToOThbI
BpaLWeHuUA

I'Ipeneanaﬂ 4acToTa BpaLleHUa noannHKUKa
yCTaHaBMBAETCA C yYETOM TakuX $aKTopoB, Kak
CTabunbHOCTL $OpPMbI M NPOYHOCTL Cenapartopa,
yCNnoBMa CMa3blBaHUA HANPABAHOLLWX NOBEPXHO-
cTen cenapaTtopa, Befin4nHa LlEHTp06€>KHbIX

M TMPOCKONUCYECKUX Ccnn, ,ueﬁcmyrommx Ha Tena
Ka4eHWA, TOYHOCTb U PaKTOpPbI, OrpaHUYUBaOLLIE
CKOpPOCTb, HANpUMep, TN yI'IJ'IOTHEHMﬁ 1 CMa3ou-
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HOro MaTepuana ans NoALWMNHUKOB C yNnoTHe-
HUAMM.

BennunHbl npegesbHbIX 4acToT BpaLLeHns,
NpUBELEHHbIE B TaBNMLax NOALIMMHUKOB, EMCTBU-
TenbHbI ANS YKa3aHHbIX TUNOB NOALLIMMHUKOB
W CTaHOAPTHbIX TUMOB CENApaTopoB.

Lnsa akcnnyaTaumum noawMNHUKoB Ha Gonee
BbICOKMX CKOPOCTSIX [OMKHBI ObITb MOAUDULIMPO-
BaHbl TakWe OrpaHU4YMBarOLLIME CKOPOCTh PaKTOPbI,
KaK TOYHOCTb BPALLIEHHS, MAaTEPUAN U KOHCTPYKLMS
cenapaTopa, CUCTeEMA CMasblBaHWs W OTBOAA Tenna.
Mo Tak1M BoNpocaM LienecoobpasHo obpatLlatbes
B TEXHWUYECKyHo cnyBy SKF.

[Mpy cMa3sbIBaHWK NNACTUYHOM CMA3KOM AOMKHBI
LLONONHWUTENBHO YYMUTLIBATLCS TAKUE ACMeKTbl, KAk
YCINOBWSI CMa3blBaHWS HANPaBNAHOLLMX NOBEPXHO-
CTev cenapatopa W CONPOTHBIEHHE CABMIY CMa3oy-
HOro MaTepuana, KoTopble 08yCnoBneHs! xapa-
KTEpUCTMKamu 6a30BOro Macna v 3aryctutens
(—=> pasnen «CMa3sblBaHWe NNACTUYHOM CMa3KOM,
cTp. 231).

MocKonbKy HEKOTOPbIE OTKPbITLIE LLIAPHUKONOA-
LUMMHWKK UMEHOT OYEHb MAfoe TPEHUE U UX HOMH-
HanbHble CKOPOCTH BPaLLIEHUA MOTYT NPeBbILLaTh
npegernbHble 4acToTbl BPaLLIEHHs, He06X0AUMO
NPOM3BECTM PacyeT BENMYMHbI ONYCTHMOM
CKOPOCTH BPALLIEHWS, CPABHWTb €€ C BETMYUHOM
npefenbHOM YacToTkl M 0CTaBUTb HAMMEHBLLYH)

U3 [1BYX BEMMYMH.

CrielyeT NOMHUTb, YTO N1 CTaBUnbHOM PadoThl
NOJLLUMMHMKOB Ha BbICOKMX YaCTOTax BpaLLEeHua Ha
HWX JOSKHA AEMCTBOBATL ONpenefieHHas MUHU-
MaribHas Harpyska. [ogpo6HyH MHbOPMALMED Mo
3TOMY BOMPOCY MOXHO HaMTH BO BCTYMNMUTENbHbIX
CTaTbX COOTBETCTBYHOLLIMX Pa3aesios Nog 3aronoB-
KoM «MUHWManbHas Harpyska.

Ocobble cnyyau

B HekoTopbIX CnyYanx NpeaenbHbIe YacToTsl
BpaLLEeHUs NOALLMMNHUKOB He BaXKHbI NO
CPaBHEHUIO C APYrMMU COOBPaKEHHSMH.

Mansbie CcKopocTH

Mpu 04eHb Manok yacToTe BpaLLeHUs 06pazoBaHue
3NaCTOrMAPOAUHAMUYECKON CMA304HOM NNEHKK

B KOHTAKTE TeJl U [IOPOSKEK KaYEHWS HEBO3MOXKHO.
B TaKux criyuasnx 06bI4HO MCMOMb3YHT CMA30UHble
MaTepuarsl, Coiepsalue aHTu3aaupHsie (EP)
nobasku (= pasgen «CMasbiBaHWe NNacTUYHOM
cMaskoi», cTp. 231).

rgab.rtt'Bepr AB bergab@ya.ru Ten. (495)-228-06-21, paREl495) 2



KonebaTenbHble ABHUXEHHUA

[Mpv TakoM TUNe OBMXKEHWS HanpaBfeHWe BpaLle-
HUS U3MEHSIETCS NPEeXae, YeM NOALLMMHKUK CoBEp-
LLIMT NONHBbIA 060poT. MOCKONbKY CKOPOCTb B TOUKE
M3MeHeHWs HanpaBneHWs BpalLleHWs paBHa HynHo,
NoAnepaTh B HEN NOJHYHO TOMLLMHY TMOPOAMHA-
MWMYECKOM CMa304HOM NEHKKM HEBO3MOXHO. B
TaKuX Cyyanx, 415 bopMUPOBaHKS HEOOXOAMMON
CMa304YHOM MAEHKM, BaXKHO MCMOMb30BaTb CMA304-
HbIM MaTep1an, cogepxalumni gobasky EP.
YcTaHoBUTB KakoM-nnbo npegen ckopocT
COBEPLLEHMA TAKMX KOneBaTenbHbIX ABUKEHUM
HEBO3MOMHO, T.K. BEPXHWM Npesen CKopocTu
onpegenseTca He TensoBbIM 6anaHcoM, a CMnamu
MHEpPLUMH. [Npr KAXKLOM U3MEHEHUM HANPaBNEHKWS
BPALLEHHS CYLLIeCTBYET ONACHOCTb, YTO CHIbI
MHEPLIMM BbI30BYT NPOCKarb3blBaHWe B NOALLIWM-
HWKe W 3aaupaHue. [onycTiMble BEIMYMHBI
YCKOPEHWH W 3aMeaneHni 3aBUCAT OT MacChl Ten
KaueHusi 1 cenapaTopa, TMMa 1 KofMyecTaa cMasoy-
HOro MaTepu1ana, BefiMi1Hbl paboyero 3a3opa v
Harpysku Ha NoaLMnHKWK. HanpyMep, ans noawmn-
HWKOBbIX Y3/10B LLATYHOB NMPUMEHAROTCS NOALLIMN-
HUKM C NPeaHATAroM, MMeroLLIMe Tena KayeHus
Manoro pasmepa 1 eeca. 1o Takum Bonpocam
cnenyet o6paLLaTbcs B TexHU4eckyro cryxdy SKF.

Bo3HukHOBeHHE BPI6|J3LI.I4PI
B nogwWnUnNHUKe

CaM no ceBe NOALIMMHUK, KaK NPaBKIIO, He
NPOM3BOAMT LUYMOB. To, YTO NoapasymMeBaroT Noa
BbIPKEHWEM KLLYM NOALIMMHWUKAY, OTHOCKUTCA K
3BYKOBOMY 3cbbeKTY BUOPALIMM, KOTOPbINA NPAMO
WK KOCBEHHO NepeaaeTcs NOALMNHUKOM Conpsa-
YKEHHbBIM C HAM JeTansaMm v y3ny B uenoM. o 3tow
NpU4YMHe NPo6ems LyMa MOXHO PacLieHHUBaTh
KaK Npo6eMbl BUGPaLIMK, OTHOCALLIMECA KO BCEM
MalLLWHe, B KOTOPOW MUCMONb3yeTcs NOOLUMINHKUK.

U3MeHeHHe KonuyecTBa Harpy»>eHHbIX
Ten KayeHua

Ecnu Ha nofLIMnHUK fercTByeT paguanbHas
Harpyska, TO KOIMYECTBO Ten KaYeHHs, HeCyLLiuX
TaKyHo Harpysky, 8 npouecce paboTsl U3MeHseTcs,
Hanpumep, 2-3-2-3. 370 BbI3bIBAET NOCTOAHHOE
CMeLLieHWe HanpaBsneHUs Harpy3sku. MNpu 3toM
BO3HWKAET BUOPALMS, KOTOPYH) MOSKHO YMEHBLLIMTL
NP1 NOMOLLIY OCEBOr0 NPeAHATArA 115 Harpyxe-
HMA BCEX TeST KaueH s (HEBO3MOXHO B Criydae
LMMMHOPHYECKMX PONIMKONOALLMMHUKOB).
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BonHucTocTb AeTanen

Mpw nocaake ¢ HATAFOM, NOALLMIHWKA Ha BasTy UK
B KOPMYCE, KOMbLO NOLLIMMHUKA MOXET NPUHUMATb
¢OopMy conpskeHHow aetanu. [pu 3ToM oTknoHe-
HWS OPMbI MOTYT BbI3bIBaTh BUGPALIMM B NpoLiecce
paboTbl. Mo3ToMy BaskHO, 4T0BLI 06paboTka noca-
JI0YHbIX MECT Ha Bafiax v B KOpMyCax COOTBETCTBO-
Bana TpebyeMbiM fonyckaM (= pasgen «onycku
Dpa3sMepoB ¥ pOpMbl NOCAA0YHbIX MECT NOALLIMAHW-
KkoB> cTp. 194).

MecTHble noBpeXxaeHus

B pe3syneTaTe HeBpeskHOro o6paLLeHHs UK Hernpa-
BWIIbHOW YCTAHOBKM NMOALLMIMHMKOB Ha JOPOXKKaX

W Tenax KayeHns MoryT BO3HUKATL NOBPEXOEHHS.

B npouecce pa6oThl BpaLLieHWe NoBpeXxaeHHoro
NOALLIMMHMKA BbI3bIBAET BUGPaLMIO 0co6oM Ha-
CTOTbI. YacToTHLIM aHan13 BuGpaLmii noMoraet
BbIIBUTb NOBPEXXAEHHbIE [ETany NOALLIMMHMKA.
MMeHHO 3TOT NPUHLMN UCMONb3YeTCs B AMarHo-
cTUcTUYeckoM obopynosaHun SKF ans obHapyske-
HWS [ecbeKTOB NOALLMMNHUKOB.

Mopsaaok pacyeTa 4acToT NoALIMNHWKA Npea-
cTaBneH B pasgene «PacyeTb» «MHTepaKTMBHOMO
WHKeHepHoro katanora SKF» Ha MHTepHeT-canTe
www.skf.com.

Bo3gencTBHe 3arpa3HEeHUN

Mpu paboTe B 3arpA3HEHHBIX YCOBUSX YacTULb
PA31 NPOHMKAIOT B NOALLMMHWK M NPOKATbLIBAHOTCA
MeX .y [OPOXKKaMK U TelaMu KaueHus. YpoBeHb
BWOPALIMM 3aBMCHT OT KONWYECTBA, pasMepa 1 co-
CTaBa 3arpAsHAROLLMX YacTuu. H1kakom xapakTep-
HOW Y4aCTOTHOM MOJENM Takasl BUOpaLMa He UMeeT.

Bnusaxune nogumMnHMKa Ha BH-
6paum-o MalWWUH U MEXaHU3MOB

Bo MHOMMX KOHCTPYKLMSIX KECTKOCTb NOALLIMMNHWKA
COCTaBAET BENMUMHY TOrO YKe NOpALKA, UTO U XKECT-
KOCTW OKPY>KHOLLIMX AeTanen. 3To AaeT BO3MOXKHOCTb
YMEHbLLIMTbL BUOPALMHO MaLLIMHbI 3@ CYET TLLATENb-
Horo noa6opa NOALLMMHKKA (BKNHOYan BENHUYMHY
npeaHaTara 1 3a3opa) W ero MofoKeH s B MaLLIMHE.
CyLuecTsyeT Tpu cnocoBa yMeHbLLIEHWA BUOpaLmm:

® YCTpaHeHWe UCTOYHWKA BUOPaLIMK M3 MEXaHU3Ma.

o [lemndwuposaHue.

o M3MeHeHKe >eCTKOCTH 45191 U3MEHEHMs!
KPUTHYECKMX YacToT.
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