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Conclusion. The nature of temperature distribution, both in the section of the part and directly
in the weld joint area, during the joining of dissimilar materials, is non-uniform and constantly
changing. When thermal cycling according to the developed mode of diffusion welding of industrial
parts, a fairly uniform heating of the parts along the radius is ensured. When increasing the
temperature range of thermal cycling, it is necessary to take into account the effect of non-uniform
heating on the stress-strain state of the joined unit.
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y TOMY YHCJIi CYJTHOBHUX, 110 TIPAIIOIOTH 31 3SMIHHUMH PEKUMaMH, a 1HOII 1 B EKCTPEMaJIbHUX YMOBAX,
a TakoXX KOMIIPECOPIB MOXXE HAJaTH YHIKAIbHUX TPUOOTEXHIYHHUX BIACTUBOCTEH IOBEPXHSIM
KOB3aHHSI.

[TponionyeThcst Ha OCTaHHIN omeparlii 0OpOOKH MIApKyBaTH 1 NPUTHPATH 3’ €JHAHI MOBEPXHI
IUHOK Baldy 1 BKJIQAWIIB aaMa3HOK TMAacTOK 3 AUCylb(dizmoM MoOmOACHY 31 CTHCKOM st
pO31piOHEHHS 1 BTUCHEHHS 3€pEH ajiMa3y B MOBEPXHI. Otpumana MIKpOCTPYKTypa 3
aJIMa3HUMH BKJIIOYEHHSMH Ta MPHCYTHICTh AUCYNb(DITy MONIOAEHY HA MOBEPXHAX TEPTS HANACTh
CHIPSUKCHHSIM Bally BUCOKOI 3HOCOCTIHKOCTI 1 XiMIUHOi CTIMKOCTi, BiJCYTHICTb NIpHUXBauyyBaHb,
3MEHIIUTH MIOPCTKICTD 1 KOSPIIIEHT TEPTS a TAKMM YMHOM ITiIBUIIUTH HAIIHHICTH 1 pecypc.

Ku1104oBi cj10Ba: KOIHYACTHIA Baj, aIMa3HI BKIIOUYCHHSI, AUCYIIb(})11 MOJIOACHY, MIapKyBaHHS
31 CTUCKOM, YHIKaJIbH1 BJACTUBOCTI CHPSKEHb KOB3aHHS.

HenocratHi TpuOOTEXHIUHI BIACTHBOCTI MOBEPXOHB TEPTS MPHU3BOJAATH O MPOCTOIB MAIIHH,
CIPUYMHEHNX HEMPaNe3aTHICTIO, BEJIMKOTO 3aBAHTAXCHHS BUPOOHWYMX TOTYKHOCTEH ISt
BUTOTOBJICHHS 3allaCHUX YaCTHH, OCOOJMBO JUIS TPAHCIIOPTHOI TEXHIKH, B TOMY YHCIi CyIHOBHX
IBUTYHIB 1 KOMIpecopiB. ToMy B yCiX MPOMHCIOBO pPO3BMHEHUX KpaiHaX MPUAUISETHCS MOCUIICHA
yBara 10 mpoOjeM TepTs Ta 3HOIIYBAHHS B MallMHAaX, MIKIJIMBI HACHIJKU SIKUX OLIHIOIOTHCS
OaratbMa MUITbSIpJIaMHU JI0JIapiB mopiuHo [1, c. 7-8].

KominuacTi Banu OBUTYHIB 1 KOMIIPECOPIB BUXOAATH 3 Jajay 3-3a 3HOCY LIMIOK, ane JOCBix 1
JOCIIIJKEHHS TIOKa3yI0Th, 1110 O1JIbIlIe TOJIOBUHH LI€ JI0 3HOCY MalOTh PUCKHU, LIApaMHU, 3aIUPKH Ta
iHmi  gedexkTw, IO 1HOAI TPHU3BOAUTH JO PO3IUIABICHHS MiJIIMITHAUKOBOTO Marepiaiy,
3aKJIMHIOBAaHH, jJedopMallii i HaBiTh MOJOMKH BaiiB. JlepeKTH MOXyTh BHHHMKATH TaKOX 3-3a
BIIXWJICHb T€OMETPUYHOI (POpPMHU 1 pO3TalIyBaHHS MOBEPXOHb, HEJOCTATHHOI TEIUIONPOBITHOCTI
aHTU(PHUKIIIHOTO Iapy MiANIMITHAKA Ta MIEPETPiBy MACISTHOTO MIAPY i 3SMEHIIEHHIO HOTO B’S3KOCTI
1 TOBIIMHM, 3MEHIICHHIO MPY IIbOMY TBEPIOCTI 1 MILIHOCT1 aHTU(PUKIIIITHOTO MIapy, IPUXBauyyBaHHIO
710 BaJly 1 BIIPUBY €JIEMEHTIB 3HOCY 3 MOMIKOPKEHHIM [TOBEPXOHb Ta iH.

TakyuM YMHOM OCHOBHUMM INPUYMHAMH BUXOAY 3 JIaay KOJIHUAaCTHX BaJliB € HEJOCTaTHI
TpUOOTEXHIYHI BIACTUBOCTI MOBEPXOHb TEPTs IIUIKU Baly 1 BKJIAAMULIIB, TOMY X JAOCHIDKEHHS 1
MOKpAIIaHHS € aKTyaJbHOIO TPOOIEMOTO.

MeTtor poboTH € aHami3 METOAY OTPUMAaHHS YHIKAJIbHUX TPUOOTEXHIYHUX BIACTUBOCTEHN
CHpPSDKEHb KOB3aHHS KOJIIHYACTHUX BaJliB JIBUTYHIB BHYTPIIIHBOTO 3TOPSIHHS Ta KOMIIPECOPIB
MPUTUPAHHSIM TMOBEPXOHb BKIJIAMIIIB IO IMOJIIPOBAHOTO Bally aJMa3HOIO IACTOI0 3 AHMCYJb(iToM
MOJIIOIEHY IPU OAHOYACHOMY IMOAPIOHEHH] aJIMa3HUX BKJIIOYEHb Ta iX IIAp>KyBaHHI B CTUCHYTI pU
TEpTi HOBEPXHi.

OcHoBHa yactuHa. [IpakTuka mokasye, 10 HaATBEpZl aaMa3Hl BKJIIOUEHHS MalOTh BHCOKY
aaresiro 70 cTaji 1 MpU LIapKyBaHHI MOBEPXOHb TEPTSA HANAIOTh iM YHIKAJbHUX TPUOOTEXHIYHHUX
BJIACTUBOCTEHN.

Baxxn1Boro 3 HUX € NepeTBOPEHHS B rpadiT BEPILIMH BUCTYIIB BTUCHYTHX B OOUBI MOBEPXHI
CTIPSDKCHHST aJIMa3HUX BKIIOYEHb IPH JIOKAJBHOMY iX HarpiBi NMpH TPUTHUPAHHI, MO CHpPHUSE
BHUPIBHIOBAHHIO 1 MOJIIPYBAaHHIO MOBEPXOHb. A Jaii TMaJKl NPUTEPTI MOBEPXHI BKIIOUEHb BXKE HE
HarpiBaroThCcs 10 Temmeparyp nmneperBopeHHss B rTpadit (900...1000°C) 3-3a BuCOKOI
TEIUIONPOBIIHOCTI alMa3y MOPIBHSHO 3 IHIIMMHU CTPYKTYPHUMH CKJIQJIOBUMH aHTHU(PPUKLIHHUX
craBiB. Lle 3a0e3nedye BHCOKY 3HOCOCTIMKICTh 1 Majuii KOe(IieHT TepTs MOBEPXOHb, 30UIbIIYE
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OTIOpPHY JTOBXKMHY TIPO(d1TI0, 3amac Ha 3HOC 32 paXyHOK 3MEHIIICHHSI HaWMEHITOTo (yHKITIOHATEHOTO
3a30py Ta pecypc podoTH cripsikeHHs [2].

JlonaBaHHS MpH MApKyBaHHI aucynbdiny mMoaioaeny (MoS:2), BiIoMOTo SIK TBEpPAE MACTHIIO
3MEHIIY€E KOe]IIi€HT TePTs, MOTEPeKYE YTBOPEHHS B apax TePTs 3aJUPOK 1 IPUXBATIB HABITh IPU
yAapHUX HABaHTAXXCHHSX Ta Ipu TemrepaTtypax g0 400°C. MoS: Mae BHCOKY aare3ito 10 METaIeBUX
MOBEPXOHb, YTBOPIOIOUM Ha TOBEPXHAX 3aXMCHUH MIap, 3alOBHIOE MIKPOBIAJAMHU IIOPCTKOCTI,
T1JICHUTIOFOYH ITUM OIPHICTH 10 HABAHTAXKEHB [3].

Taka 06poOka MOBEPXOHB TEPTS MOXKE JaTH BUCOKUN €PEKT 3HOCOCTIMKOCTI Ta HAIMHOCTI B
EKCTpPEeMaJIbHUX yMOBaxX pOOOTH MOPIIHEBUX ABUTYHIB — IpPU MNEPEBUIIECHHI NMUTOMOIO THCKY 1
TEeMIIepaTypH Maclia, HaBiTh B yMOBaX HAMIBCyXoro TepTs [4]. AMa3Hi YaCTHHKU XIMIYHO 1HEPTHI 1
HE JIOMYCKal0Th MPUBAPIOBAHHS MPOIYKTIB 3HOCY /10 IOBEPXOHB Bally, 1[0 YCYBA€ MOSBY MOAPSIUH
y CHPSDKEHHSX.

BaxJIMBUMH T'e€OMETPUYHUMHU XapaKTEPUCTHKAMU CIPSDKEHHS € BiAXWICHHS GopMH 1
pO3TalryBaHHS TIOBEPXOHbB, SIKi MPU3BOJIATH J0 JOKAIBHUX ITEPEBAHTAKECHb, 3MEHIIICHHS TOBIIMHY 1
1 ABUILEHHS TEMIIEPaTypy MacTHJIa 1 HABITh A0 HAIIBCYXOro TepTs. J{Js 3SMEHIIEHHS WX BiIXUJICHb
B poOoti [5] 3amporoHOBaHO Ui MIArOHKH TOBEpXHI 0aliTOBMX BKIAAWIIB J0 OOpOOIECHHX
MOJIIPYBAHHSIM IIUHOK KOJIHYACTOTO BaJly — METOJ PIAKOIIACTUYHOrO (POPMYBAHHS MOBEPXOHBb
BKJIQJIUIIIB, IKUW TO3BOJIIE TAKOXK B JIBUTYHAX 1 KOMIIpECOpaxX KOMIIEHCYBATH BIIXHUIIEHHS PO3MIpy
3aMHKar0voi IJAHKH, SIKa BU3HAYAE BIAMOBITHO 00’ €M KaMepH 3TOPSHHS B KO)KHOMY LIWJIIHAPI IBUTYHA
Ta 00’€M MEPTBOTO MPOCTOPY KOMIIpecopa.

AnMa3HI CTPYKTYpHI CKJIaJOBI HAJalOTh MOBEPXHSAM TEPTS TAKMX BIACTUBOCTEH: HU3bKHUU
Koe(ilieHT TepTs, XiMiUuHA 1HEPTHICTh, BUCOKA TBEPIICTh BKIIOYCHD 1 3HOCOCTIMKICTh TTOBEPXOHb,
MIEPETBOPEHHS BHCTYINIB MIKPOHEPIBHOCTEH anMa3HUX BKIIOYEHb IpH TepTi B rpadir, mo
MIOTIEPEIKYE MOSIBY 3aJMPOK, IPUBAPIOBAHHS MIKPOYACTHHOK Ta iH. [6, 7].

BucnoBok. TakuM YMHOM OTpUMaHHS B MOBEPXHEBUX LIAPaX COPSHKEHBb MIHMHOK KOJMIHYACTOTO
Baly 1 BKJIQJMIIIB MIKPOCTPYKTYPH 3 aJIMa3HUMHU BKIFOUEHHSIMH METOZOM NPUTUPAHHSM IIOBEPXOHb
BKJIQJIUIIIIB JI0 MTOJIIPOBAHOTO BAJTy aIMa3HOIO MACTOIO 3 AUCYIb(10M MOTIOIEHY MTPH OTHOYACHOMY
1o/ ipiOHEHH] aJIMa3HUX BKIIIOYEHb Ta iX MIapXKyBaHHI B CTUCHYTI NPH TEPTi MOBEPXHI MOXKE HAAATH
YHIKaJIbHUX TPUOOTEXHIYHUX BIACTUBOCTEH CIPSHKEHHSIM Ta MIABUILUTE 1X HAJIHHICTB 1 pecypc, 10
BaXJIMBO JJI MOPUIHEBUX MAIIMH TPAHCIOPTHUX 3aco0iB, B TOMY YHCII CYJHOBMX, aBlallliiHUX,
BIMCHKOBOI TEXHIKU Ta 1HIIUX.
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PROSPECTS OF ACHIEVING UNIQUE TRIBOTECHNICAL PROPERTIES OF
SLIDING CONNECTIONS OF CRANKSHAFTS

Oshovskyi Viktor Yakiv

Pervomaisk Educational and Scientific Institute of Admiral Makarov national university of
shipbuilding.

Abstract. The use of diamonds as structural components of friction surfaces of sliding joints,
especially crankshafts of internal combustion engines of vehicles, including marine engines operating
with variable modes and sometimes in extreme conditions, as well as compressors, can provide
unique tribotechnical properties to sliding surfaces.

It is proposed that the final machining operation should be to carve and lap the mating surfaces
of the shaft journals and liners with diamond paste containing molybdenum disulfide with
compression to crush and embed the diamond grains into the surface.

It is proposed that the final machining operation should be to carve and lap the mating surfaces
of the shaft journals and liners with diamond paste containing molybdenum disulfide with
compression to crush and embed the diamond grains into the surface.

Keywords: crankshaft, diamond inclusions, molybdenum disulfide, compression rolling,
unique properties of sliding conjugations.
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