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NPEAEJ FMYBUHHOW KOHTAKTHON BbIHOCJIMBOCTH
NMOBEPXHOCTHO-YNPO4YHEHHbIX 3YB4YATbIX KOJIEC

Haoeoicnocmu u doneogeunocms 3y6uamoix nepeoay 8 60NbUUHCIEE Cy4Haes 3d8UCAm O KOHMAKMHOU
BLIHOCIUBOCU Mamepuana demaneu. AHANU3 HANPAICEHHO20 COCMOSHUSL NOBEPXHOCHO-YNPOUHEHHbIX
3y0uamuIX Konec noKa3daj, 4mo npu KOHMAKMHOM HASPYIHCEHUU UCMOYHUK NEePBUYHBIX PA3PYULeHUl] MO-
JKcem Haxooumvcs KaxK Ha NOBEPXHOCMU, MAK U & 2nybuHe ynpounennozo cios. Haubonvuyo onacHocmo
npeocmasnsom enyounHvle paspyuieHus. s npedomepaujeHus 2nyOuHHO20 8bIKPAUUBAHUS HEOOXO0OUMO
obecneuums 00CMAMOUHYIO BENUNUHY NPEOEbHBIX OONYCKAEMbIX HANPAICEHUU 8 2TIYOUHe CI0Sl, Npeabllud-
1owyio delicmayioujie dK8UBANEHMHbIE HANPAXCEHUS. Benuuuna donyckaemvix HanpasjiceHul onpeoeisiem-
€5 BeIUYUHOL npedena KOHMAKMHOU 8bIHOCTUBOCMU, 3A8UCAUEU 0N MEXAHUYECKUX COUICNG MaAmMepuad.
B cmamue paccmompenul pe3ynvmamul 3KCHEPUMEHMATbHBIX UCCLE008ANUL CONPOMUBLEHUS KOHMAKIMHOU
yemanocmu 3y64amuix Konec mpaHcMUCCUull IHEpeOHACLIUeHHBIX MOOUTbHBIX MAUUH, U320MOBIEHHbIX U3
YeMeHMOBAHHBIX MAPOK cmainel. Ycmanoseneno, ymo npeoen KOHMAKMHOU 8bIHOCIUBOCTNU CEA3AH C MEep-
docmoio Mamepuana, onpeoensemoli memooom Poxeenna, aunetinoii 3asucumocmoio. Oma 3a8UcUMoCcms
835MA 34 OCHOBY NPU NPOBEOEHUU CPAGHUMENLHO20 AHANU3A PACUEMHO20 Pecypcd U IKCNEPUMEHMATIbHO
VCMAHOBNIEHHO20 8 npoyecce CMeHO08blX Uchblmanuil 3youamolx nepeoay. C yuemom HenuHeuno20 Xapax-
mepa cOOMHOWEHUs GeUYUH meepoocmu, onpedensemvlx no wikaram Poxeenna u Buxkepca, nonyuena
3a8UCUMOCTb MEANCOY NpedesoM 2YOUHHOU KOHMAKMHOU GLIHOCIUBOCU U GETUYUHOU MEepOOCmU, U3Me-
pennoll no wkane Buxkkepca c naepysxou 1,961 H. Iloxkaszano, umo Ha pe3yibmamvl CPAGHEHUs pacyem-
HbIX U IKCNEPUMEHMANbHBIX OAHHBIX OONbULOE GNUAHUE OKA3bIBAEm NPedebHOe COCMOSIHUE NO 2IYOUHHOMY
KOHMAKMHOM) BbIKPAWMUBAHUIO 3Y0be8 UCHbIMAHHBIX 3y0uamulx Koaec. IIpoeedena cmamucmuyeckas oo-
pabomka pacuemHulx U IKCHEPUMEHMANbHBIX OanHbIX. Tlonyueno, umo npu uoeHmuyHoOCmu npedenbHo20
COCMOsAHUS AKMUBHBIX NOBEPXHOCTELL 3Y0be6 3yOuamblx nepeoay pe3yibmamaol paciema pecypca coomseem-
CMBYIOmM IKCHEPUMEHMATbHBIM OAHHbIM NpuU Ko duyuenme xopperayuu 0,964 u cpednem cmanoapmuom
omxnonenuu 13 %. [lonyuennoe gvipasicenue 015 GblYUCTEHUS Npedela 21yOUHHOU KOHMAKMHOU GbIHOCTU-
8oCcmu cnocobcmayem noGbIUeHUI0 00CMOBEPHOCIU paciema pecypcd 3y0uamulx Koiec, 0becneuusaemozo
conpomugnerHuem 21younHOU KOHMAKMHOU YCManiocmu.

Knrouesvie cnoea: 3y6uameie xoneca, cmenoosvle UCNbIMAHUA, 2YOUHHOE KOHMAKMHOE BbIKPAUUBAHUE,
conpomueneHue KOHMAaKmHoU YCmaiocmu, pacien pecypca, npeoei 2nyouHHO KOHMAKMHOU GbIHOCIUBOCTIU
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YCTaHOBIGHHUIO 3aBHCUMOCTH MEXaHHUYECKHUX
CBONCTB METAJUIMYECKUX MaTepUaJIOB OT TBEPAOCTH
MOCBAIICHO MHOTO HCCIEIOBAaHUH. DMIUpPHUYECKHE
3aBHCHUMOCTH JJIS1 BEIYUCICHHS Tpejiesia KOHTaKTHOM
BBIHOCTIMBOCTH TIOJIy4eHHI B pabdote [1], B KoTopoii Ha
OCHOBAHUU OOOOIICHUS PE3yNbTaTOB HCCIIEIOBAHUIMA
psana aeropoB (A.U. [lerpyceBuua, Bes, bakunrema,
Humana, Hucuxapsl) ycTaHOBIIEHO, YTO TPH YHUCIE
LIUKJIOB NH > 107 COOTHOIIIEHHE TBEPAOCTH U Mpeesia
KOHTaKTHOM BBIHOCIMBOCTH TIPH MCIBITAaHUM 00pas-
LOB-POJIMKOB OCTAeTCsl BEIMYMHON mocTosiHHOM. Ha
pucyHKe 1 moKazaHa 3aBUCHMOCTD Ipejiesia KOHTAaKT-
HOH BBIHOCIIUBOCTH OT TBEPAOCTH IS YIIICPOIUCTHIX,
JITUPOBAHHBIX M Jpyrux cranei [1]. Y3 npusenen-
HBIX JAHHBIX CIEIYET, 4TO ISl YIIEPOAUCTHIX CTaJIeH
c,= 0,9 HB, a nyi1 neruposannsix — o, = 1,1 HB.

B o61mem cirydae 3aBHCHMOCTS Npe/ieia KOHTaKT-
HOH BBIHOCJIMBOCTH OT TBEPAOCTH MOXKET OBITH BbIpa-
xkeHa popmynoit

6, =k H. )

3aBucumocTs (1) MCHONB3YIOT BO BCeX Cylle-
CTBYIOIIMX METOAMKAX pacueTa 3yO4aThIX Iepenad.
Hampumep, 8 'OCT 21354-87 mpu pacdere IieMeH-
TOBAaHHBIX 3yOYaTBIX KOJIEC PEKOMEHAYETCS IMperies
KOHTaKTHOM BBIHOCIIMBOCTH ONPEAEIITE IO (hopMyIie
O, imp = 23-HRC (MI1a).

Hmeromuecs qaHHbIC MMOKA3bIBAIOT [2], UTO 3aBH-
cumocTs (1) cripaBenyiviBa v 1S ITyOMHHON KOHTAKT-
HOH yCTaJOCTH IOBEPXHOCTEH 3yObeB. B aTOM ciiyuae
npenen NIyOMHHON KOHTAKTHOW BBIHOCIHBOCTHU Ty,
TaKKe ONpENeNseTcs] BEIMYMHON TBEPAOCTH B Ka-
KJIOM 30HE NMOBEPXHOCTHO-YNPOYHEHHOTO cios. Mc-
crnenoBanus [1-4] mokasanu, 4To Ty, CBSI3aH C TBEp-
JIOCTBIO MaTepurasa H JMHEHHOW 3aBUCUMOCTBIO

Timp = C * H,

rae C — k03P PUIIHEHT TPONIOPIIHOHAIEHOCTH.

Hamnpumep, U1 a30THPOBaHHBIX 3yOUaThIX KOJIeC
Tjimp OTIPEIETISIIOT IO TBEpAOCTH cepaueBunsl HB,_ [3]:
Timp — 1,07 HB...

Lenv pabomsr — olpeneneHne 3aBHCUMOCTH
MEXIy MpeaesoM ITyOUHHON KOHTaKTHOM BBIHOCIH-
BOCTH M MEXaHHUYECKHMH CBOHCTBaMU MOBEPXHOCT-
HO-YIPOYHEHHBIX 3y04aThIX KOJIEC.

Pucynok 1 — 3aBucumocThb npejesia KOHTaKTHOM
BbIHOCJIMBOCTH OT TBEPAOCTH
Figure 1 — Dependence of the contact endurance limit on hardness
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PucyHok 2 — 3aBHCHMOCTB MKy MAKCHMAJIbHBIMU
KOHTAKTHBIMH HANPSKEHUSIMH G, M IUKJIHYECKOi
A0JIrOBeYHOCTEI0 N, /ISl HCIIBITAHHBIX 3y04aThIX Kojlec
¢ Oe31e)eKTHON MAPTEHCHTHO-AYCTEHUTHOI CTPYKTYPOi
U BeJINYMHOI TBePOCTH B KPUTHYECKOIi 30He 11U Py3HOHHOTO
caost, HV0,2: 1 — 680-690; 2 — 700-710; 3 — 730-740; 4 — 750-760
Figure 2 — Relationship between the maximum contact voltages o,
and cyclic durability N, for tested gears with a defect-free
martensitic-austenitic structure and hardness in the critical zone
of the diffusion layer, HV0.2: 1 — 680-690; 2 — 700-710;

3 —730-740; 4 — 750-760

VcxonHBIMU JAaHHBIMHU JUISI OIPEEICHUS] BEH-
YUHBI T),, SBISUINCH PE3YJIBTaThl SKCIECPHMEHTAIIb-
HBIX HCCJIENOBAaHUNA COMPOTUBJICHUS KOHTAKTHOU
yCTaJOCTH 3yOUaThIX KOJIEC TPaHCMHCCHIT YHEproHa-
CBIIIEHHBIX MOOWJIBHBIX MAIllMH, W3TOTOBJICHHBIX W3
[IEMEHTOBAaHHBIX MapOK cTaneil (pucyHok 2 [5]).

Homepa skceprMeHTaNbHBIX TOYEK Ha PUCYH-
K¢ 2 TIOKa3bIBalOT HOMEpa SKCIECPHUMEHTOB, a 4YHCIa
B CKOOKax — BEIIMYMHY TBEPJOCTU B OMACHOH 30HE
T Qy3HOHHOTO CII0S, U3MEPEHHON B €IUHMIIAX T10
mkaje Bukkepca ¢ Harpyskoii 1,961 H. Mckomoe 3Ha-
YCHUE T, YCTAHABINBAIN [0 KPUTEPHIO PABCHCTBA
pPacyeTHOTO M SKCIEPHUMEHTAIFHO YCTAHOBIEHHOTO
B IIpoIlecce CTEHIOBBIX MCHBITAaHUN pecypca 3yOua-
THIX mepenad. Pacuet pecypca BBIIOIHSIN IO METO-
Jquke [6] ¢ y4eToM SKCIEepUMEHTaIbHO MOJy4eHHOM
BEJINYMHBI YIJIOBOTO KOA(QUIIMEHTa JTUHUU yCTalo-
CTH Mg = 6 [5] 1 BeIMYUHBI 6A30BOr0O YHCIA IIUKIIOB
N, =5-107 [7].

Ha ocHOBaHMU MOTYYEHHBIX AKCIIEPUMEHTAIIb-
HBIX U PACUETHBIX JAHHBIX yCTAHOBJIEHA 3aBUCMOCTD

Timp = 0,3 HRC,

rae HRC — 3nauenue TBepaoctu o Poksernty B kpu-
TUYECKOU 30HE MU DY3MOHHOTO CIIOSI.

Teepmocts Au(y3UOHHOTO €O TOBEPXHOCT-
HO-yIPOYHEHHBIX JeTaleld MpPHHATO OLEHUBATh
B eauHuuax no Bukkepcy (HV), koTopbie cBsi3aHBI
c TBepAocThi0 Mo PokBemly HeIMHEWHOW 3aBUCH-
MocThio [8]. C yderom cooTHomieHus Mexay HV
u HRC [8] momyuunu 3aBUCUMOCTS Npeiena TryOuH-
HOM KOHTAKTHOM BBIHOCIUBOCTHU T, 110 TOJIIHHE
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TaGuuua — Pe3yibTaThl HCIBITAHHMI 3y0YAaTBIX KOJIEC U3 PA3HBIX MapPOK CTaJIeli M pacyeTa pecypca 10 CTeHI0BBIM peXHMam
Table — Test results of gears made of different grades of steel and calculation of the lifetime according to the bench modes

KOHTAaKTHOC BBIKpAIIIBAHUEC

Ne | Mapxa crama XapakTep pa3pyleHus MI/IKp(iTBep)_IOCTI) Hapabotka | Pacuernsrit Tpumeuanme
3yObeB B oracHoi 30He, HV0,2 | Ha ctenne, 1| pecypc, 4
1 20XTHP |He nopaborana 720 240 370
2 20XTHP |He nopaborana 750 282 580
3 20XT'HP I'myOuHHOE KOHTAKTHOE 690 120 123
BBIKpalIMBaHUE
4 20XT'HP ['myOMHHOE KOHTAKTHOE 680 70 76
BBIKpAIIMBaHNE
5 20XT'HP IMporpeccupytolee NryOHHHOE 680 190 150
KOHTAKTHOE BBIKpAIIIMBAHHE
[porpeccupyromee r1youH-
6 20XT'HP [ HOE KOHTaKTHOE BHIKpAIITHBa- 720 418 345
HUe, nepepaborana
IMporpeccupyromiee r1yOuH-
7 20XT'HP |HOe KOHTaKTHOE BBIKpAIlIBa- 700 360 295
HHe, epepadorana
11| 20xH3A |!Iporpeccupyomee niyoutHoe 690 300 260
KOHTAKTHOE BBIKpAIIMBaHHE
[Mporpeccupyromiee r1yOuH-
13 20XH3A |HOE KOHTAaKTHOE BBIKpAIIMBa- 700 786 516
HUe, nepepaborasa
[Iporpeccupyrtoiee r1youH-
14 | 20XH3A [HOe KOHTaKTHOE BHIKpAIIUBA- 740 1200 900
HUe, nepepaborana
151 20xH3A ['myOMHHOE KOHTaKTHOE 550 150 150
BBIKpAIIMBAHUE
IMporpeccupyroliee r1yOuH-
16 | 20XH3A |HOe KOHTaKTHOE BBIKpAIlIKBa- 700 576 510
HUe, nepepaborana
25 | 20X2H4A Havayo rryOMHHOTO KOHTaKT- 730 129 73 Hauano Beikpamm-
HOT'O BBIKPAIIMBaHUs BaHMs yepe3 86 u
[porpeccupyromniee r1yOuH- )
26 | 20X2H4A |HOe KOHTAKTHOE BHIKpALIMBA- 760 306 126 |Hauano Bhikpamm
BaHUs uepe3 159 u
HUe, nepepaborana
27 | 20X2H4A ['myOMHHOE KOHTAaKTHOE 750 202 136 Hauano Beikpamu-
BBIKpAIIMBaHUE BaHus uepe3 158 9
28 | 20X2H4A I'myOuHHOE KOHTAKTHOE 750 261 136 Hauano Beikparu-
BBIKPAlIMBaHNE BaHUs uepe3 185 u
29 | 20X2H4A I'myOuHHOE KOHTAKTHOE 750 262 136 Havano BbIKpariu-
BEIKpAIINBaHNE BaHus uepe3 170 a
30 | 20x2H4A IMporpeccupyromiee NIyOHHHOE 730 208 100 Havano BbIkparm-
KOHTaKTHOE BBIKpAIIBAaHHE BaHUs depe3 83 1
31 | 20x2H4A Havao rryOMHHOTO KOHTaKT- 740 130 62 Havano BpIkparm-
HOTO BBIKPAIIMBAHUS BaHMs yepes 47 4
32 | 20X2H4A Hauaio riryOMHHOTO KOHTaKT- 740 127 62 Hauano Beikpamu-
HOTO BBIKPAIIMBaHUS BaHMs yepe3 72 4
IMporpeccupyromiee rryOHH-
33 | 20X2H4A |HOE KOHTAKTHOE BBIKPAIIUBA- 640 302 104
HUe, nepepaborana
34 | 20X2H4A Havayo rryOMHHOTO KOHTAKT- 630 293 280
HOT'O BBIKpaIIMBaAHU I
IMporpeccupyromee r1yOuH-
35| 20X2H4A |HOE KOHTAaKTHOE BBIKPAIIIUBA- 660 172 115
HHe, epepadorana
[porpeccupyromniee r1yOuH-
36 | 20X2H4A |HOE KOHTaKTHOE BBIKpAIINBa- 700 407 290
HUe, nepepaborana
37| 20x2H4A |[IPorpeccupyromiee myGuHHoe 700 213 213
KOHTAKTHOE BBIKpAIlIMBAaHHE
38 | 20X2HaA |!Iporpeccupyiouiee LyOuiHoe 710 213 215
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Pucynox 3 — Pe3yabTaThl cTeHI0BbIX HCIBITAHUI 3y0UaThIX KoJec
H pacyeTa pecypca 1o CTeHI0BbIM peXXuMam
Figure 3 — Results of bench tests of gears and calculation
of the lifetime according to the bench modes

MOBEPXHOCTHO-YIIPOYHEHHOTO CJOS OT BEJIUYHHBI
TBEPIOCTH:

Ty = 3,15 - HV0,616, ©)

rne HV — Bennuuna tBepnoctu HVO0,2 ¢ manoit Ha-
rpy3koif 1,961 H.

IIpu ucnpITaHuy Ha TBEPAOCTS M0 1IKaJle Bukkep-
ca IpH Harpy3Kax, onM4HbIX oT 1,961 H, Heobxonnmo
MOJIH30BAThCS MEPEBOIHBIMU Tabmumamu [9, 10].

Pesynprarsel pacuera pecypca MCHBITAaHHBIX IIIe-
CTEpEH IO peXMMaM CTEHJOBBIX HCIIBITAHUH HpUBeE-
JICHbI B TAOJHUIIC B CPABHEHUH C SKCIIEPHMEHTAIILHBI-
MH JaHHBIMU.

Ha pucynke 3 B BUJE TUCTOrpaMMBbl IIPUBEIECHBI
Pe3yIBTaThl CTEHIOBBIX MCIBITAHHH 3yOuaThIX KoJiec
U pacyeTra pecypca Mo CTEHAOBBIM pekuMaM. AHaIN3
HONYyYEHHBIX JAHHBIX IOKa3ajl, YTO IPHU CPaBHEHUH
pPacyeTHBIX M 3KCIEPUMEHTAIBHBIX TaHHBIX HE00X0-
MO YYHTHIBATh MPeebHOC COCTOSHHE 110 TITyOHH-
HOMY KOHTAaKTHOMY BBIKPAIIMBAHHUIO 3yOBEB HCIIBI-
TaHHBIX IIECTEPeH. JTO CBA3aHO C OCOOEHHOCTAMHU
CTEHZIOBOTO 00OpYIOBaHMs, HE IMO3BOJIIONIMMHU JO-
CTaTOYHO TOYHO YCTAaHABIUBATH HAYAI0 OOpa30BaHMS
BBIKpAIIMBAHUS KOHTAKTHPYIOIINX ITOBEPXHOCTEH 3y-
6beB. IloaTOMy pacdeTHbIi pecypc B HEKOTOPBIX CITy-
Yasx He COBMAJaJI C 3KCIEPUMEHTAIBLHBIMU TAHHBIMU.

Ha pucynke 4 mpuBefeHO IOJIe paccesiHUs Bpe-
MEHHM HapaOOTKM Ha CTCHIE M PacyeTHOro pecypca

Pucynok 4 — Iose paccesinusi BpeMeHH HApadOTKU
HA CTeH/Ie U PACYETHOr0 pecypca 3y0uaThIX KoJec,
COCTaBJIEHHOE N0 IAHHBIM Ta0IHIBI
Figure 4 — Leakage field of the operating time on the bench and
the estimated lifetime of gears, compiled according to the Table

PucyHok 5 — YTouHeHHbIe pe3yJbTaTbl CTEHAOBbIX HCIIBITAHUI
3y0uaThIX KoJIeC H PacyeTa pecypca 1o CTeH0BbIM Pe:KUMaM
Figure 5 — Updated results of bench tests of gears and calculation
of the lifetime according to the bench modes

3y0OuaThIX KOJeC, COCTABICHHOE IT0 TaHHBIM TaOIHUIIBI.
Pesynbrarel cTaTucTHYecKoil 00paboTKM yKa3bIBAIOT
Ha 3HAYUTENFHOE PACCESIHHUE TOJyYEHHBIX JaHHBIX:
JTUHEHHBIH KOA(PPUIIMEHT KOPPENsIH COCTaBISCT
0,875, cpenHee craHgapTHOE OTKJIOHEHHE paBHO 67.
Jiist ycTaHOBNEHUSI MACHTUYHOCTH MPEAETIHHOTO
COCTOSIHUS 3yOBheB 3yOuaThIX nepeaay Ipu CPpaBHEHUH
PAaCUYETHBIX U HKCIIEPHUMEHTAIBHBIX TaHHBIX ObLiIa BBI-
IOJTHEHAa MX BBIOPAKOBKA 0 KPUTEPHUIO TITyOMHHOTO
KOHTaKTHOTO BBIKpAIIMBaHHUs AaKTHBHBIX IOBEPXHO-
cTei 3yObeB. B yacTHOCTH, OBLITH UCKITIOYCHBI U3 aHa-
JU3a IIeCTEepHHU, HeaopaOoTaHHBIE U IepepadoTaH-
HBIC B ITPOIIECCE PECYPCHBIX CTEHIOBBIX HCIIBITAHUH.
JuarpamMma CpaBHEHHSI PacUeTHBIX U JKCIEpH-
MEHTAJBHBIX JAaHHBIX IOCIEC BBIOPAKOBKU IpHUBEJC-
Ha Ha pucyHke 5. [TomyueHO OIM3KOE COOTBETCTBHE
PE3yNIbTaTOB pacueTa AKCIIEPUMEHTAIBHBIM JAHHBIM.
JluneitHblil k03 PUIIMEHT KOPPENsAIUU JOCTHUT BbI-
cokoro 3HaueHus 0,964 (pucynok 6). CpenHee cTas-
JIApTHOE OTKJIOHEHHUE paBHO 13, 4TO OmMycTUMO AJis
pacyeTHBIX faHHBIX. [loydeHHOE ypaBHEHHE perpec-
cun y = 1,0909x mokaspIBaeT, 4T0 3KCHEPUMEHTAIIb-
HbIC JJaHHBIE B cpeaHeM Ha 9 % MpeBBINIAIOT pac-
YeTHBIE. DTO OOBSACHACTCS TEM, YTO MPHU CTEHJOBBIX
UCTIBITAHUSX HapaboTKy 3yO4aTBIX KOJEC yCTaHaB-
JIUBAIOT, KaK MIPAaBUJIO, IPH HAJMUUH IPOTPECCUPYIO-
IIero NTyOMHHOTO KOHTAKTHOTO BBIKPAIIWBAHMSA I10-
BEpXHOCTEH 3yOheB. Pacder jxe pecypca o pexxumam
CTEHJIOBBIX UCTIBITAHUH BBIIOIHSIM 110 KPUTEPHUIO Ha-

Pucynok 6 — ITose paccesinnsi BpeMeHH HapaOOTKH HA CTeH/Ie
1 Pac4eTHOrO pecypca 3y0uaThIX KoJec, IOCTPOeHHOoe
10 YTOYHEHHbIM JAHHBIM CTeH0BbIX HCIbITAHUI
Figure 6 — Leakage field of the operating time on the bench
and the estimated lifetime of gears, constructed
according to the updated data of bench tests
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yasia KOHTaKTHOTO TIOBpeXAeHHs 3yObeB. EcTecTBeH-
HO, B 3TOM CJIy4ae pacyeTHBIN pecypc BCerja MEHbIIIE
9KCTIIEPHUMEHTAIEHOTO.

Taxkum oOpas3om, MoydyeHHAs Ul BBIUYMCIICHHS
npejena TIIyOWHHOW KOHTAaKTHOW BBIHOCIHUBOCTH
¢dopmyna (2) MOXXET OBITh C BBICOKOI CTENEHBIO J10-
CTOBEpHOCTH IPUMEHEHa JUIsI pacyeTa pecypca 3y0-
YaThIX KOJIEC.

3aki04eHne. YCTAaHOBJIECHA 3aBHCHMOCTh MEX-
Iy TIpelesioM TIIyOMHHOM KOHTAKTHOW BBIHOCIIHBO-
CTH U BEJIMYMHON TBEPAOCTH, H3MEPEHHOH 10 IIKaje
Bukkepca npu Harpyske 1,961 H, npu 6e3nedextHoit
MapTEHCUTHO-ayCTEHUTHOM CTPYKType HOBEPXHOCT-
HO-YIIpouHeHHOro cios. [lokasaHo, 4To mpu IMpoBe-
JICHUU CPaBHMUTEJIBHOTO aHAJIM3a PACUETHBIX M JKC-
HNEPUMCHTAIBHBIX JaHHBIX HEOOXOIMMO YUMTHIBATh
UICHTUYHOCTh TPEIEIBHOTO COCTOSHUSI aKTUBHBIX
MOBEPXHOCTEH 3yObeB 3yOuarhix mepenad. Ilomyuye-
HO, YTO B 3TOM CJIydae pe3yNbTaThl pacueTa pecypca
COOTBETCTBYIOT JSKCIIEPUMEHTAIBHBIM JAaHHBIM IIPH
ko3 punmente xoppemsitmu 0,964 U cpenHem cTaH-
JapTHOM OTKIOHeHHH 13 %.
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DEEP CONTACT ENDURANCE LIMIT OF SURFACE-HARDENED GEARS

The reliability and durability of gears in most cases depend on the contact endurance of the material of
the parts. Analysis of the stress state of surface-hardened gears has shown that under contact loading,
the source of primary damage can be located both on the surface and in the depth of the hardened layer.
The greatest danger is deep destruction. To prevent deep pitting, it is necessary to ensure a sufficient
amount of the maximum allowable stresses in the depth of the layer, exceeding the effective equivalent
stresses. The value of the allowable stresses is determined by the value of the contact endurance limit,
depending on the mechanical properties of the material. The article discusses the results of experimental
studies of the contact fatigue resistance of transmission gears of energy-saturated mobile machines made
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of cemented steel grades. It is established that the limit of contact endurance is related to the hardness of
the material, determined by the Rockwell method, by a linear dependence. This dependence is taken as
a basis for a comparative analysis of the calculated lifetime and experimentally established in the process
of bench tests of gears. Taking into account the nonlinear nature of the ratio of hardness values determined
by the Rockwell and Vickers scales, the relationship is obtained between the limit of deep contact endurance
and the value of hardness measured by the Vickers scale with a load of 1.961 N. It is shown that the results
of comparison of calculated and experimental data are greatly influenced by the limiting state of the deep
contact pitting of the teeth of the tested gears. Statistical processing of calculated and experimental data
was carried out. It is found that with the identity of the limiting state of the active surfaces of the gear teeth,
the results of the lifetime calculation correspond to experimental data with a correlation coefficient of
0.964 and an average standard deviation of 13 %. The obtained expression for calculating the limit of deep
contact endurance contributes to increasing the reliability of calculating the lifetime of gears provided by
the resistance of deep contact fatigue.

Keywords: gears, bench tests, contact deep pitting, contact fatigue resistance, lifetime calculation, deep

contact endurance limit
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