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KOE®IUIEHT TEPTS B INIAIUITHUKY KOYEHHA MATOYNHHA
KOJIECA ABTOMOBLIA TP MAINEHHI TPAHCMICIMHUMH
OJIMBAMU TA KOHCUCTEHTHUMU MACTUJIIAMH

Haseoeno pezynomamu 06poOKu excnepumeHmanivHux OaHUX, OMpUMAHUX HA HATY-
PHUX RIOWUnHUKax KouenHs 6304, 6305 npu MoOento8anti pedcumie Ha8aAHMANCEHHS
nio wac mpubomexHiunux eunpodysanv na mawiuni mepmsa CMIL-2 ¢ macmunvHux
cepeoosuwax:. MOLDER MP2, Jlimon-24, IIIPYC, MOTUL TECHGREASE 300,
epagimua — xoncucmenmui macmuna, TAH-17, MT-16I1 — mpancmiciuni onusu, Ha
nIOCMasi AKUX OMPUMAHO OBOXNAPAMEMPUYHT DIBHAHHA MOMEHNTY mepms, Wo 0ao
MOXHCTIUBICTNG BUSHAUUMU 30 3HAYEHHAMU MEOPEemuiHo20 Koediyienmy mepms pe-
JHCUM nepexooy 00 3MiH MacmuabHoi Oii mamepianie 8 niowunuuxax 2224KM, 97218
Mamouun xonic asmomodins MA3-5335

Knrouosi cnosa: xoeghiyienm mepms, 3mawysanibHui mamepiai, niOWUNHUK, HABA-
HMAMACEHHSA, 4aCmoma obepmanis, PiHANHA, NOGEPXHI BIOKIUKY

Beryn. Ilinsuiienns pecypcy By3iiB Ta MeXaHi3MiB 00’ €KTIB MalIMHOOYTyBaHHS 3a
PaxyHOK pO3IIsiAy TpUOONOriYHMX acleKTiB Ha JAAHWK 4Yac HE BTPAavae aKTyaJbHOCTI.
Oco0iuBO CITi BIOMITUTH 3a0e3ledeHHsT HaAIHOCTI MallleHHs MIIIINAITHUKIB KOYeHHS
NpH 3MiHAX EeKCIUTyaTalliMHUX PESKUMIB HABaHTA)KECHHS OBEPXOHb TEPTS B yMOBax Ipo-
SIBIB MAaCTWJIBHOI 3aTHOCT] IOCUTh IIMPOKOrO KOJA TOBAPHUX PIAKUX Ta KOHCUCTEHTHHUX
MaCTUIIFHUX MatepiaiiB. BusButy mposiBu mopyiieHHsT (QyHKI[IOHATBHOCTI MaCTHIBHUX
YTBOPEHb HA AOPDKKAX KOUEHHs KYJIbKOBHX, POIMKOBUX MiAUIMIHUKIB MAaTOYMH KOJIC,
HATPHUKIIAI, BAHTAKHAX aBTOMOOLIIB, B MPOIIEC] iX eKCIUTyaTalii JOCUTh Bakko. OmHak
OTPUMAaHHS MaTEMaTUYHUX MOZENEH Ui MajorabapuTHHX 3pa3KiB Ti1 KOYEHHS 3 HACTY-
ITHUM TIEPEHECEHHSIM Pe3y/bTaTiB Ha HATYpHI eKCIUTyaTaliiiHi By3/ly 3 BIATBOPEHHSIM OC-
HOB (hi3UKH MPOLIECY KOHTAKTHOI B3a€MOIi1 CTBOPIOE TIEPEAYMOBH ISl IPOrHO3YBAaHHS 1X
TpUOOJIOTIYHOrO CTaHy. A 3a PaXxyHOK TOro, IO KOe(iliEHT TEPTA € XapaKTEPUCTUKOIO
MPONOPLIHHOI0 A7 Oyab-SIKUX YMOB Ta PEKHMIB, TO Horo rpadiyna iHTepnpeTanis Bia-
HOCHO OCHOBHHUX NapaMeTpiB HABAHTAKECHHS A€ MOXKJIMBICTh BU3HAYUTH YMOBH IIEPEXO-
Iy 710 IOpYLIEHb PEKUMIB MAILICHHSL.

AHaji3z ny0uikauiii Ta MocTaHOBKA MeTH J0CTiTKeHb. JlOCTiKEHHIO HACTiAKIB
MOPYILICHb MAIIEHHS IiIMAITHUKIB KOYEHHS MAaTOYMH KOJNIiC aBTOMOOLTIB MPUIUTSIETHCS
yBara B pobotax [, 2]. OCHOBHI aKIIEHTH CTaBIIAThCS Ha METOJMYHE 3a0e3reYeHHs He-
PYHHIBHOIO KOHTPOJIIO — 3HATTI BiOporpaM Ta 0OpoOKH OTPHUMaHUX JAHUX, IO 3 OJHOTO
00Ky MoTpedye TOCUTH CKITAIHOTO 00JIaTHAHHS 3 BUCOKOIO TOUHICTIO 3HATTS CHTHAJIB, a 3
IHIIOro OOKY BKa3ye Ha aKTyaJIbHICTb MUTAHHS Ta HEOOXIIHICTh MPOBEACHHS MOAAIBIINX
JOCTIDKEHb y IIbOMY HanpsiMKy. Harmpukian, y moemHaHHI 0OTpYHTOBaHOI MOJIENI CKJIa-
JIOBOi BU3HAYEHHS TPHOOIOTIYHOrO CTaHy MiMINIMITHAKA 32 MAIEHHIM 3 TIPAKTUYHUM HO-
r0 NMPOSBOM Yy HaTypHOMY MAaTOYHOMY BY3Ji Kojieca aBTOMOOLIS Oe3MocepeHbo 3 BiAT-
BOPEHHSM EKCILTyaTalifHuX apaMerpiB iioro HaBaHTaxeHHs. 110 MOXINBO SIK TIpH BU-
KOPHCTaHHI BiOPOaKyCTHYHOIO METOJa AOCHIIPKEHHS, TakK 1 MpU BUKOPUCTaHHI Mexar-
POHHUX MiANIAITHAUKIB, BUKOHAHUX IO TexHomorii Active Sensor Bearing (mimmmmnauk 3
aKTHBHUM ceHcopoM) [3], are 11e OUTBIN CKIIa/IHI Ta KOMIUIEKCHI JOCHimKeHHs. B podori



ISSN 03702197  Problems of friction and wear, 2019, 3 (84) 33

[4] BimMiyaeThCA, 0 BU3HAYEHHS BIUIUBY, HacaMIIepe, palialbHOTO HABAaHTAKEHHS HA
pYHHYBaHHSI MACTHJIBHUX YTBOPEHb Ta IEPEXif Ha CyXe TEpTs MPU 3MiHU LIBUAKICHOTO
PeXUMY B3a€MOJIT TiJ1 KOUSHHSI, € OJHIEIO 3 3a/1a4, 1110 BUPIIIYIOTHCS IIPU po3po0Li anro-
PUTMY YIIpaBIIiHHSA 3MallyBaHHAM. [Ipy 1iboMy Ha mincTaBi NpoBeneHUX TPUOOTEXHIYHUX
BUNPOOYyBaHb TpHOOIOriuHoi cuctemu Marepiaiis «I1IX15-«mactunbae cepenoBuie» -
[IX15» 3 BUKOPUCTAHHSAM HATYpHHX MiAMMIHUKIB kKoueHHs 305 ta 304 orpumani rpadi-
4Hi 3aseKHOCTI u=f(P, n). 3a OTpUMaHMMHU pe3yJAbTaTaMU BHKOHAHO 3araJIbHY OL{HKY
BIUIMBY MAaCTWIBHHUX YTBOPEHb, SIKi (JOPMYIOTHCS 3 KOMIIOHEHTIB TOBAPHUX KOHCHCTEHT-
HHUX Ta PiOKUX (TPaHCMICIHHHUX) OJUB 3 PI3HUMH OCHOBaMHM 0a30BOr0 CepeloBHINA Ha il
Tpubonoriuanii crad. Lli pe3ynbTaTi NpeacTaBIsIOTCS 3HAUMMUMU 3 TOUKH 30py HOza-
JBLIOTO TX MPAKTUYHOr'O MPUKIIAAHOTO BUKOPUCTAHHS, HAITPUKIIAJ, /I OLiHKH TOPYIICHb
y MallleHi IiIIMITHAKIB MATOYMH aBTOMOOLIS TiJl Yyac Moro ekciuryataiii. Tomy mporo-
HOBaHI JOCJIKEHHs € OJAIBIINM PO3BUTKOM PaHillle OTPUMAHUX Pe3yJbTATIB.

Mertoro poGotu € rpadiuHa iHTeprnpeTawii 3MiHH KoedillieHTa TepTs B eKCIUTyaTa-
LIHHOMY IiJIUMITHUKY KOYEHHS P HOro MamieHHi TOBapHUMHM TPAaHCMICIHHUMH OJIBa-
MH Ta KOHCUCTEHTHUMH MacCTHJIaMH /ISl BU3HAYEHHS! KPUTHYHUX HABAHTAXKYBAIBHHUX Ta
HIBU/IKICHUX TIapaMeTPiB Mepexoay OO MEXi CyXoro TepTs. Y SIKOCTi MPUKIAAHOIO By3Ja
MIPOITOHYETHCS IO PO3TIISTY MiAMIMITHUKA MaTOYMH 3a/IHIX Koimic apToMo0inst MA3-5335.

MeTonuka npoBeeHHs A0C/TiKeHb Ta iX 00ropopeHHs. [lociimkeHHs IpyH-
TYIOTHCS] HA BUKOPUCTaHHI METOJa OLIHKM (paKTOPHOro MpOCTOPY Ta MoOyayBaHHI rpadi-
YHUX Ta MaTeMaTHYHUX Mopelnei Buny k=f(R, n), ne R — pagianbHa cuia, sika HABaHTaXKYe
MIIIUMHAK MAaTOYMHHU KoJeca aBTOMOOINS, # — 4acToTa 0OepTaHHS MaTOYMHH KOJeca.
Jns BU3HAYEHHS TapaMeTpiB pyXy aBTOMOOLIS Ta BiANIOBIAHOI B3a€MO/I] €JIEMEHTIB M-
LIWIHUKIB KOYEHHS! MaTOUMH KOJIC, IIPU SKUX MOXJIUBHA MEPEXid A0 CYXOro TepTsl, BU-
KOPHCTAaHO METOJ IpadiyHOro BimoOpasKeHHsI HaKIaIeHHS MEX 3HaYeHb CYXOro TepTs Ta
MOBEPXHI BIATYKY ISl PO3PaxyHKOBOTrO KoeillieHTa TepTs y eKCILTyaTallifHOMY MacTH-
npHOMY cepenouili. [Ipu npomMy, npu cyxomy Tepti Oyae MaTH Miclie IEPeTHH 3a3Haye-
HUX reoMeTpruyHuX ¢iryp. ToOTo 3ampornoHoBaHO 10 BUKOPHCTAHHS MOPIBHIHHS po3pa-
XYHKOBHUX KO€(ILi€HTIB CyXOro TepTsl, sIKi OTpUMaHi B 1a00paTOPHUX yMOBaxX Ha Majora-
OapUTHHUX MiAMMIHUKAX KoueHHs (6304, 6305) 3 po3paxyHKOBUMH KoedillieHTaMu TepTs
KOUGHHSI TPH MaIlleHi, SKi BH3HAYEHI sl HATYPHUX IMIIIMITHUKIB MaTOYMH KOINiC
(2224KM, 97218) 3 BiANOBITHUMH E€KCILTyaTalilHUMK PEKUMaMH BUKOPUCTAHHSA 3 ypa-
XyBaHHSM BH3HAUEHHX 3aKOHOMIpPHOCTEH 3MiHM MOMEHTY TEpTsl IPH MAaIlleHi Ha MaJiora-
OapuTHUX MiAIMIHUKaX. 7151 BU3HAYeHHS MOPYIIEHHS i MaCTUJIbHUX YTBOPEHb Ha J0-
PDKKaxX TepTs MiAIIMITHUKA KOUSHHs 3alIPOIOHOBAHO BBAXKATH HAOMIKEHHS KOS(iLiEHTY
TEPTSl KOYEHHS A0 MEX, AKi IIO3HAYAIOTh IPOSIB CYXOro TepTsl, TOOTO (PHUKLIHHY B3aEMO-
Tit0 0€3 MacCTUIIBHOIO ceperoBHILa. [yl BUABIEHHS TaKMX MEK BUKOPUCTAHO rpadidHuii
METOA MOEJHAHHS AAHMX, SIKi IOMEPEAHbO OTPUMAHO IPH MPOBENEHHI TPUOOTEXHIYHUX
BHIIPOOYBaHb TIMIHIHUKIB 6304, 6305 mpu yacToTax obepranns 300, 500, Ta 1000 x5
Ta CTYNIHYaCTOMY HOPMAJIFHOMY HaBaHTaXEHHI Oe3 momaui Oyap-SKOro MacTHJIBHOIO
Marepiaiy [4].

Jns OTpUMaHHA MaTeMaTUYHUX PIBHAHB MOMEHTY TEPTs Uil KOXKHOTO i3 Mac-
TUJIBHUX CEPENOBHIL BUKOPHUCTaHI Pe3ylbTaTH €KCIEPUMEHTANbHUX JOCHiIKEeHb [4].
[Ipu boMy 00paHO MOIIHOM HEPILOro MOPSIIKY:

My, =ap+a;"P+a,'n+azPn (1)

ne P — HopMallbHE HaBaHTaKEHHS (CHJIa THCKY) Ha MiAMMIHKK, H; 7 — yactora obepran-
. .. o . -1
HS BHYTPILIHBOI OOOMMH ITiIIMITHAKA, XB .
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B sikocTi MacTUIIBHUX CEPEIOBUIL PO3IIIAAIUCE!

— koHcucTeHTHi Mactuma: MOLDER MP2, Jliron-24, IIPYC, MOTUL
TECHGREASE 300, rpadirna;

— piaki Tpadcmiciiai onmusu: TAZl-17, MT-1611

st Bu3HaYeHHS KOe(iLliEHTIB ag-a; CKIAAAINCA CHCTEMH 3 YOTHPHOX alreOpaiyHux
PIBHSIHB, B KOTPUX 3Ha4YEHHS IapaMeTpiB BILIMBY P Ta # 00MpajIvch BiAIOBIIHO 10 MOJIB
rpaiuHuX 3aJeKHOCTEH TaKMM YMHOM, 100 MaKCHMAJIbHO OXOITUTH BECh Aiara3oH 3Ha-
YeHb OTPUMAHUX MOMEHTIB TepTs. KoedilieHT TepTsi KOUeHHS BU3HAYABCs Y BiAMIOBITHO-
CTi 3 BUpa3oM (2):
=

AP (1+9)
2)
ae M., — MOMEHT TepTsl 1P BUKOPUCTAaHHI BIANOBIJHOr0 MaCTHIBHOrO Matepiany, H-m;
P — HOpManibHE HaBaHTaXEHHS (CHJIa THUCKY) Ha miammnHuk, H; 4 — koediuienT mis Ky-
JIBKOBOrO MiIMIHUKA, 4, = 1,3, w1 ponukoBoro mimmunHuka A,=1,46; D — 30BHIIIHIH
JiaMeTp BHYTPIIIHBOI 0OovimMu mimmmmnanka, MM (st 305 — 32,02 mm; st 304 — 27,148
MM); d — miamerp Tina kodeHHs, MM (it 305,304 — 7,94 mwm).

HaBanTa)xeHHs MIAIMITHAKIB MATOYMH KOJIIC 3aJHBOI0 MOcTa aBToMOoOUIST MA3-
5335 BU3HAYAIUCH Y BIAMOBIAHOCTI 3 METOJUKOIO PO3PAXYHKY CHII, SIKi TIIOTh Ha IiB-
Bici Hepo3pi3Hux MocTiB [5]. [Ipu oMy BU3HaUECHO, 110:

— IPU MAaKCUMAaJIbHOMY IONepedyHoMy yxuili 3 = 32° MakcuMasibHa peakLisi 30B-
HimHBOTO TiamunHuKa (97218) matounHu cknagae R=38248H, BHYTpimIHBOrO Mmij-
mumHuKa (2224KM) cknanae R,=45534H;

— IPU MaKCUMaJIbHOMY HO3J0BXHBOMY YXHJI 0=32° MakcHMaJIbHa peaKLis 30B-
HimHBOTO TiamunHuKa (97218) matounnu cknagae R=30784H, BHYTpimIHKOrO Mmif-
mumHrKa (2224KM) cknagae R,=36648H.

[Ipy BuKOHAHHI PO3paxyHKIB AJISl HATYPHHUX EKCIUTyaTallifHUX MiAIIMITHUKIB KO-
4YeHHs y BUpasi (2) 3amicTe napamerpa P BukopucToByBascs napamerp R.

[lIBunKkicHUE pexuM B3a€MOIIii €IEMEHTIB EKCILTyaTaIlifHUX MiAIIUITHIKIB BH-
3HAYMBCS MAaKCUMAJIbHHUMU PO3PaxXyHKOBHMH TATOBUMH 3YyCWUISIMH Ta CKJIAB BiX
25 xB™! o 275 xB.

PesyabTaTu gociimkeHHs Ta iX o0roBopeHHs. Po3monin moToyHMX 3Ha4YeHb
koedinieHTa TepTa NpHu 30UIbILICHI HaBaHTa)XKEHHsI NpU (pikcoBaHMX yacToTax odep-
TaHHsI BHYTPILIHBOT 000MMH MiAIIMITHUKIB BKa3ye Ha HacTymHe (puc. ).
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Cuta THCKY Ha migmunHuk P, H

Puc.1. T'padiyna 3anmexHiCTh 3MiHA Koe]illieHTa TepTs KOYEHHS Bifl CHIIM THUCKY Ha ITiIIIHITHIK
6304 Ty BUMPOOYBaHHsX 6€3 MacTIILHOro Matepiany: / — 1000 xg™'; 2—300 x8™;3 — 500 x5
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Ipu yacTorax obepranns 300 Ta 500 xB' Maiixe GiTbIIA KITBKICTh 3HAUEHB Koedilti-
€HTa TEPTs KOYCHHS PO3MIILYEThCS B MOJI 3 BEpXHBOIO Mexero y 0,052 MM Ta HIKHBOIO Y
0,029 mm. Ipu 1boMy 30CepepKeHICTh 3HaYeHb CcKiaaae moHan 90%. 3HavueHHs Koediri-
enta Teptst pu 1000 XB™' NmomanaroTe y BU3HAUYEHE MOIE YACTKOBO, CKIANAIOTH GIIH3bKO
30% B oOMexeHOMY niana3oHi HaBaHTaxeHb — Big 200 xo 420 H.

B ninomy OinbI cTami peKMMH B3a€MOIi CIIOCTEPIraloThCs NP 4acTOTi 0OepTaHHs
300 x8™, npu siKiit koeirienT TepTa gopisHIoe 0,04 MM Ta 0,035 MM, IiCII YOro MaB Miciie
fioro crpimkuii pict 10 0,05 MM 3 HACTYITHUM 3HMKEHHSM. BiTHOCHO CTaymii pexxuM B3ae-
MoIii TaKo MaB Micie it mpu yactoti obepranHs 500 XB”, 3HaueHHs KoedillieHTa TepTs
cxmanano 0,03 MM y mianazoHi HaBaHTaxeHb 800-100 H. B iHmomy criocrepiranocs 3MeH-
IeHHs KoedilieHTa TepTs 3 Hioro MakcumanpHoro 3uavenHs 0,075 mo 0,03 mm maibke de-
pe3 Bce BuzHaueHe mone. Lle moB’si3yeTbest 3 HacTynmHuM. [lo-mepiie, mana micue 3MiHa
LIBU/IKICHOTO PSKUMY BUIIPOOYBaHb AOCIIIHOrO 3paska mimumnauka. [lo-npyre, npossrmm
cebe neeKTH y IPUIOBEPXHEBUX IIapaX, SKI HAKOMMYIYBAIIHCS 32 PaXyHOK J1e(h)OpMyBaHHS
JIOPIKOK KOYEHHS NpH 301IblIeH] HaBaHTaxXeHb. 1Ipy oMy onHa X yacTnHa 00yMOBHIIA
3HOC Y BUIJIS/II BITOKPEMIICHHS TIPOAYKTIB, a Apyra CTBOPUJIa YMOBH ISl SMEHILICHHS OI1O-
PY PYXY 32 paxyHOK HpYXHOro JeopMyBaHHSI 30H KOHTakTy. IIpu dacrori oGepranHHs
1000 xB™" cramuii pexumM B3aeMoii 30BCiM He criocTepiraBes. Mas micue pict xoedimienta
tepts A0 0,08 MM mpu 30inb1ueHi HaBanTaxeHHs 10 800 H ¢ mocnimgytounm Horo 3MeHIeH-
Hsm jio 0,07. Ane y mogansIioMy TOCIHiTN He IPOBOIMIIKCH 32 BiICYTHICTIO HEOOXiTHOCTI,
sKa oOMeXyBasacsi YaCcTOTOI0 00epTaHHs 00OHMM MaTOUMHU Kosieca aBTOMOOU. Takum
YYHOM 3alPOIIOHOBAHO BHKOPHCTOBYBATH 3HAYEHHS Koe(illieHTa CyXOoro TepTs Uil Hia-
IIAITHAKA KOYEHHS Y BU3HAYEHNX Mexax, To0To £ = 0,029-0,052 mm abo iioro cepeHe 3Ha-
yenns k, = 0,041+0,012 mm.

B pesynprati 00poOKu rpadidHuX 3aJIeKHOCTEH 3MiH MOMEHTY TEPTS U1l KOXKHOTO 3
MaCTWIBHHUX CEPEIOBHUIL OTPUMAHO CHUCTEMH alreOpaidHuX PIBHAHb, PIMLICHHS SKHUX 3a
norioMororo Merona Kpamepa [6] BU3HAYMIIO 3HAYCHHS BiIOBIMHUX KOEQILIEHTIB 8)-a;.
Jlani HaBemeHo B Tao. 1.

Pimenss piBHSAHHS (2) 3 BUKOPHCTAHHSM Jiania3oHiB eKCIUTyaTalliifHOroO IBUAKICHOTO,
CHJIOBOTO PEXHMMIB B3a€EMOII] €EMEHTIB HATYPHUX MiALIMIHUKIB, IX TeOMETpHYHUX Hapa-
METpIB Ta MATEMaTHYHHUX OMHICIB MOMEHTIB TEPTs ULl HABEACHUX MACTJIBHUX CEPEIOBHIL
(Tabn.1, Bupasu (1-7)) nano MOXKIMBICT TOOYTyBaTH MOBEPXHI BIATYKY 3MiH KOE]IIi€HTIB
TEpTsl Y MacTUIIBHOMY CEPEIOBHUIII CYMICHO 3 MosieM Koe(illieHTy CyXoro Teptsi. Y SIKOCTI
NPHUKIaaa pe3yabraty A TpaneMiciiinoi onusu TA/I-17 naBeneHo Ha puc.2.
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Puc. 2. TIporHozoBanmii koedirtieHT TepTs 3 BukopuctaHusaM TAJI-17 y migmmmauky 2224KM:
1 — ToBepXHA BIIKINKY; 2 — HIDKHS MeXa CYXOro TepTs;, 3 — BEpXHSI MeXKa CyXOTo TepTs
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Tabnuys 1

3BejeHi pe3yabTaTU 00POOKHU €KCHEPUMEHTAIbHUX JAHUX TA AHAJITHYHUX

po3paxyHKiB

MactunsHe
CepeIOBUIIe

CucreMu Ta BUI anTreOpaiYHAX PiBHIHD

MOLDER
MP2

0,096 = a, + a; - 835 + a, - 300 + ag - 250500
0,186 = a, + a, - 1208 + a, - 300 + a, - 362400
0,133 = a, +a; - 611 + a, - 500 + as - 305500
0,117 = ag+a; - 239 + a, - 1000 + a, - 239000

(1)

M,, =—-0,134+6,40-107°-P +9,42-107°-n+591-10"7-P-n

™ —

Jliton-24

0,14 =a, +a, 373 +a, - 300 + a5 - 111900
0,133 = a, + a, - 388 + a,1000 + a, - 388000
0,232 = a, + a, - 1209 + a, - 500 + a; - 604500
0,031 = a, + a, - 582 + a, - 10000 + a - 582000

)

M,, = 0,111+ 2,24-107*-P—1,28-107*-n—-1,41-1077P-n

mpPyC

0,096 = a, + a, - 835 + a, - 300 + a; - 250500
0,186 = a, + a, - 1208 + a, - 500 + a; - 362400 i~
0,133 = a, + a, - 388 + a, - 1000 + a, - 388000

0,031 = a, + a, - 582 + a, - 1000 + a, - 582000

M,, =—0,0871+2,23-107*-P +2,37-107*-n-1,73-1077P n

MOTUL
TECHGRE
ASE 300

0,11 =a, +a, - 761 +a, - 300 + a5 - 228300
0,238 = a, + a, - 1208 + a, - 500 + a, - 604000 @
0,069 = a, + a, - 180 + a, - 1000 + a, - 180000
0,262 = a, + a, - 984 + a, - 1000 + a, - 984000

M,, =—0,0896 +2,07-107*-P + 1,15-107* - n+3,33 - 1078-P-n

I'pagitaa

0,211 = a, + a; - 1059 + a, - 300 + a; - 317700
0,067 = a, + a, - 388 + a, - 500 + a, - 194000
0,018 = a, + a; - 239 + a, - 1000 + a; - 239000
0,217 = a, + a, - 984 + a, - 1000 + a, - 984000

©)

M,, =470-10 ~3+184-107*-P-505-10°-n+828-10"8-P-n

MT-16I1

0,097 = a, + a, - 463 + a, - 300 + a, - 138900
0,19 = ap +a,1209 + a, - 500 + a; - 604500
0,249 = a, + a, - 761 + a, - 1000 + a, - 761000
0,205 = a, + a, - 985 + a, - 1000 + a, - 985000

(6)

M,, =—0,125+2,84-10"*-P +5,23-107*-n—4,81-1077P-n

TAJI-17

0,075 =ay+a; 275 +a, - 300 + a5 - 82500
0,174 =ay, +a, 761 + a, - 500 + a5 - 380500
0,221 =ay +a; - 840 + a, - 1000 + a; - 840000

0,136 = a5 +a; 1059 +a, - 1000 + a5 - 1059000

(7

M,, = —0,182 + 3,66 107*-P +7,29-107*-n—7,54-10""P - n

AmHaiiz OTpUMaHuX pe3yJbTaTiB BKa3ye Ha HACTYIIHE.
Koncucrentne mactiio MOLDER MP2 3a6e3neuye hopmyBaHHS Ha AOPIKKaX KO-
YEHHS 3aXMCHMX MAaCTHJIBHHMX IIApiB, MPUUYOMY TpaHUYHA X (QYHKIIOHAIBHICTH MOXE
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TIPOSABIIATHCS TIPH YACTOTI 06EPTAHHS GLIBIIOT 32 275 XB™'. MaCTHIBHUIA TIpOIieC XapaKTe-
PU3YETHCSI TOMITHUM 301IbIIEHHAM Koe(illieHTa TepTs Bl 4acTOTH oOepTaHHSA HA (OHI
HE3HAYHOT0, MPAKTUYHO NOCTIHHOTO 3HAYECHHS 31 30UIbIICHHSIM HaBAaHTAKCHHSL.

Koncucrenrae macrino Jliron-24 3abeznedye GpopMyBaHHs Ha JOPDKKaX KOUEHHS 3aXH-
CHHMX MacTWJIbHUX ILIapiB, IPUIOMY TpaHuYHa iX yHKUIIOHATBHICTD HE3AJIXKHO BiJl LIBHIKIC-
HOTO Ta CHJIOBOT'O HABAHTAKEHHSI TIOCTIMHO MEXKYE 3 HIKHBOIO TPAaHHLIEIO CYXOro TepTs. Ma-
CTHJIBHHH HPOLIEC XapaKTEPU3YETHCSI IPOrHO30BAHOIO CTATICTIO KOEPILliEHTa TEPTSL.

Tpancwmiciiina omuBa TAJI-17 B miamazoHi wactoru obepranHs Bix 25 xo 100 xB"! Ta
Ha MPOTS31 BCbOrO 30UIBIICHHS HaBaHTAXXEHHS HE 3a0e3neuye (OpMYBaHHS 3aXHUCHUX
MAacCTWIBHHX LIapiB, 10 IPOrHO30BAaHO BKa3ye Ha MposiB cyxoro TepTs. OnHak 3i 3011b-
LIEHHSIM YacTOTH 00epTaHHS Ta, BIANOBIIHO, MIBUAKOCTI pyXy aBTOMOOLIS, HA JOPIKKax
KOYEHHS [TOYMHAIOTD MIPOSBISATUCS MPOLIECH, SIKI CyMPOBOIKYIOTHCS 3HIKESHHSIM MOMEH-
Ty TepTsa. MacTuibHHUN MpoLeC XapaKTEPU3YeThCsl IPOrHO30BAaHUM 3MEHIICHHSIM Koedi-
IIEHTA TEPTSL.

Koncucrentne mactuno HIPYC, sk i mactuio Jliton-24, 3abesneuye ¢opmyBaHHS
Ha JOPDKKAaX KOYEHHS 3aXMCHUX MACTWIBHHX IIApiB, IPUUIOMY I'paHMuHA iX (yHKLiOHA-
JBHICTh HE3aJIGKHO Bill IIBHIKICHOIO Ta CHJIOBOIO HAaBAHTAXKEHHS TAKOXX MOCTIMHO Me-
KY€ 3 HIDKHBOIO TPAHHULICIO CYXOro TepTs. MacTHIBHUM MPoLeC XapaKTepH3y€eThCs Po-
THO30BAaHOIO CTANICTIO KoedilieHTa TepTa OJHAK 3 MEHIINM 3HadeHHsM — 0,021 MM y io-
piBasHHI 3 0,025 MM 3 JIeIBE TOMITHAM 3HHKCHHSIM.

Tpancwmiciiina omuBa MT-1611 B nmigummnauky 2224KM B miama3zoHi 4actota o0ep-
tanns Bix 0 10 25 xB”! Ta Ha MIPOTSI3i BCHOTO 30UIBIIICHHST HABAHTAXKEHHS HE 3a0e3edye
(opMyBaHHS 3aXMCHUX MACTWIBHHX ILApiB, IO MPOTHO30BAHO BKA3Y€ HA IIPOSB CYXOro
TEPTS, IO HEe XapaKTepHO s mimmmanka 97218. OxHak 3i 30UIbIICHHSIM 4acTOTH 00e-
PTaHHSA Ta, BIIIOBIHO, IIBUIKOCTI PyXy aBTOMOOLIS, HA AOPDKKAX KOUEHHS MOYMHAIOTh
MPOSIBIISITUCS TPOLIECH, SIKI CYTPOBOLKYIOTBCS 3HIKEHHSM MOMEHTY TepTs. MacTuinbHui
MPOLIEC XaPAKTEPU3YETHCS IPOrHO30BAHUM 3MEHILEHHAM Koe(hillieHTa TEPTSL.

Koncucrentni mactuna MOTUL TECHGREASE 300, rpaditae mactuno, sk i Jli-
TON-24, 320€3ne4yroTh (HOPMYBaHHS Ha JAOPLKKAX KOYEHHS 3aXMCHUX MACTUIIBHUX IIapiB.
Ante TpaHrYHA iX (QyHKIIOHAJBHICTH BITHOCHO HIKHBOI TPaHUILII CYXOro TEPTS HE3aIeK-
HO BiJI IIBUJIKICHOT'O Ta CHJIOBOT'O HaBaHTaXeHHA Tpoxy Hrok4a Bix Jliton-24. KoedimieHT
TepTs KOUEHHs TAKOX MEHIIHH, mpu n=25 xB” Bin popisHIoe 0,02 MM mpotu 0,023-0,025
MM. MacTuIIbHUH TIpoLiec XapaKTepU3yeThCs NPOrHO30BAaHMM HE3HAYHUM 301UIbLICHHAM
KoedilieHTa TepTs MPU HEOMITHOMY BIUIMBI HABAaHTAKEHHS Y BChOMY Jiana3oHi, sIKUi
PO3IIIAAAETHCA.

B ninomy orpumani pe3ysipTaTy BKa3ylOTh HA OUIBLINI BIUIMB IIBUAKICHOIO HaBaH-
Ta)KeHHs Ha MOPYIICHHS MalleHHs JOPKOK KOUeHHs, HbK cuioBoro. Ilpu npoMy mBua-
KICHI P&KUMHU IPOrHO30BAHOIO MEPEXOLY A0 CYXOro TEPTS XapaKTepHi TUTbKH ISl TpaH-
cmicitanx mactun TAJ[-17 1 MT-1611, 3 4oro BuTikae HEOOXiMHICTH OUTBIII PETENEHOTO
JIOCITDKEHHSI ITPOLIECiB MAIlleHHS i IIAITHUKIB MATOYMH 33]HIX KOJTic aBToMOOimst MA3-
5335 3 nomanbLIOK PO3POOKOI0 3aX0/iB IPUMYCOBOIO KEPYBAHHS iX 3MaIlyBaHHS.

BucHoBku. 3arrponoHOBaHi METOAMYHI MiXOIU 1aTH MOXIIUBICTh OTPUMATH Ma-
TEeMaTU4HI MOJEJI 151 MOMEHTIB TepPTsI KOUEHHSI IIPH 3aCTOCYBaHHI JOCHTH LIMPOKOTO
KOJla TOBapHHUX MAacCTHJIBHHMX MartepianiB. IIpuknanHe BUKOPUCTaHHS OTPUMaHUX Ma-
TEMaTUYHUX MOZENEH BU3HAYMIIO BIIMB EKCITyaTalifHOro MIBHIKICHOTO Ta CHIJIOBO-
ro HaBaHTA)KEHHA Ha MPOSB MOPYIIECHb Y MAIICHHI HATYPHUX HiAIIMITHUKIB MaTOYHH
Konic aBToMo01st MA3-5335. V nogansimoMy nponoHyeThCsl IPOBECTU ONPOOYBaHHS
MaTeMaTHYHUX MOJAENEH B IHIIMX BY3JaX TEePTS KOUEHHs, HANpPHUKIAJ, B arperarax
TpaHcMicii aBToMoO1s.
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V. I. KUBICH, M.M. MARUSHCHAK, D.A. KURLIKOV.

THE COEFFICIENT OF FRICTION IN THE ROLLER BEARING OF THE CAR
WHEEL HUB LUBRICATED WITH GEAR OILS AND GREASES.

Graphical interpretation of the friction coefficient change in the rolling bearing during its
lubrication with commercial gear oils and greases was performed to determine the critical load
and velocity parameters of the transition to the dry friction limit. The studies are based on the
use of the factor space estimation method and the construction of graphical and mathematical
models of the form k = f (R, n), where R is the radial force that loads the wheel hub bearing, n
is the wheel hub rotation speed. In order to determine the disturbance of the action of lubricants
on the friction paths of the rolling bearing, it is proposed to consider the approximation of the
friction coefficient to the limits, which denote the manifestation of dry friction, that is, the fric-
tion interaction without the lubricating medium. As a result of processing the experimental data
obtained on the roller bearings 6304, 6305 in the simulation of load modes during tribotech-
nical tests on the friction machine SMC-2 in lubricating media: MOLDER MP2, Litol-24,
CVD, MOTUL TECHGREASE 300, graphite - grease; TAD-17, MT-16P - gear oils received
two-parameter friction torque equations. This made it possible to determine by the values of
the theoretical coefficient of friction the mode of transition to changes in the lubricating action
of the materials in the bearings 2224KM, 97218 of the hub wheels of the MAZ-5335 car. The
results obtained indicate a greater influence of high-speed loading on the rolling bearing lubri-
cation disturbance than the power train. However, the speed modes of the predicted transition
to dry friction are characteristic only of transmission oils TAD-17 and MT-16P, which implies
the need for a more thorough study of the lubrication of the bearings of the rear wheels of the
MAZ-5335 car wheels with the further development of measures of forced control of their lu-
brication.

Key words: coefficient of friction, lubricant, bearing, load; speed, equation; response surface
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