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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

O1iHIOBaHHS JOBrOBiYHOCT] €J1eMEHTIB TPUOO03'€JHAHD 3 YpaxyBaHHIM TPIlIMHOCTIMKOCTI MaTepiasiB, 3aJIMIIKOBUX

HaIllIpy>kK€Hb i TETIJIOYTBOPEHHS

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Evaluation of the tribojoint durability considering the fracture of materials, residual stresses and heat

Pedepat yKpaiHCBKOIO:

O6'eKT IOCIIIPKEHHS: KOHTAKTHA JOBTOBIYHICTb €JIEMEHTIB TPUOOCHIpsKEHDb. MeTa po60oTu: PO3p0o6IeHHS METO/iB
OLIiHIOBaHHS IOBIOBIYHOCTi KOHTAKTYIOUUX IIap TPUOOCIIPSKEHD 3a KpUTEPisiMU (OPMYyBaHHS TUITOBUX KOHTAaKTHO-
BTOMHUX IIOIIKO/KEHb B 30Hi KOHTAKTY I1ap KOYEHHS Ta PPETHHI-TIAp 3 YPaxyBaHHSIM 3IMIIKOBUX HAIIPY>KEHb,
TEIJIOYyTBOPEHHS Ta XapaKTEPUCTUK TPIIIMHOCTIMKOCTI MaTepiasiB. MeTonu NOCIiIKEeHHS: METOM, CUHTYJISIPHUX
iHTerpasibHUX PiBHSHD JJI5 Tijl 3 TPIIMHAMM, METOJ, MEXaHIYHMX KBAJpaTyp, METOJ, MaCOBUX CUJI, TiIXOAU MEXaHIKN
BTOMHOTO pyiHyBaHHs. OCHOBHI Pe3yJIbTaTU: B pamKax IBOCTaAiTHOI MOJEJIi OLiHIOBAHHS KOHTAKTHOI 3aJIMIIKOBOL
JIIOBrOBIYHOCTI TBEPAUX TiJI, MiJJaHUX IUKIIYHOMY HaBAaHTRXKEHHIO, PO3BUHYTO METOOJIOTII0 KOMII'FOTEPHOTO
IOOCJIiI)KEHHSI [TOIMINPEHHS TPIIMH i yTBOPEHHSI KOHTAKTHO-BTOMHUX IOIIKOPKEHb, & TAKOX OLiHIOBAHHS
KOHTaKTHOI IOBIOBIYHOCTI TpUO03'€lHaHDb 3 ypaxyBaHHSIM €KCIUIyaTaliliHUX NlapaMeTpiB 3'€JHaHb, XapaKT€PUCTHUK
LMKJIYHOI TPIIMHOCTIMKOCTI MaTepiaJiiB, a TAKOX IIPUIIOBEPXHEBYX KOJIOBUX 3aJIMIIKOBUX HANIPYKE€Hb. AJITOPUTMU
IIOKPOKOBOTO PO3PaxyHKy TPA€eKTOPill OMMPEHHS TPIlllH Ta PO3B'sI3yBaHHS 3a7ja4 PO KOHTAKTYBaHHS G6eperiB
TPIlIMH B 30Hi CTUCKY 3 YpaxyBaHHSIM B3a€MHOTO IE€PEMIllleHHSI KOHTAKTYIOUYMX Tijl TA MOKJIMBOI 3MiHM MEXaHi3My
PYVHYBaHHS (IOIIEpEYHUI 3CYB - HOpPMJIBHUI PO3pUB) PO3PO0JIEHO Ha OCHOBI METO/ly CUHTYJISIPHUX iHTErpajlbHUX
piBHsIHB. OTPUMAHO BEJIMKMAN 00'€éM IAHUX PO 3aJIEXKHOCTI TapaMeTpa po3Maxy KoedillieHTa iHTeHCMBHOCTI
Harpy>KeHb B UKJIi KOHTaKTy KII, AK1i1 KOHTPOJIIOE PIiCT TPIIMHYU 38 MEXaHI3MOM IIOIIEPEYHOTO 3CYBY B 30HI
KOHTAKTYy, BiJl KyTa OpieHTaljii KpaloBOI TPIlIUHY, €KCIIyaTalilHUX IIapaMETPiB CUCTEMH "KOJIECO-perKa” i,
30KPEMA, 3aJIMIIKOBUX HANIPY>XXEHb. YCTAaHOBJIEHO HasIBHICTb XapaKTEPUCTUYHOTO KyTa IOMUPEHHS 3CYBHUX
KpanoBUX TPIlMH. 3allMCaHO YMOBU MOTr0 BU3HAY€HHs. [I0Ka3aHO, M0 TPILVHM i, UM KYTOM € SIK CAMOCTiIMHUMU
KOHTaKTHO-BTOMHMMH MOUKOPKEHHSIMHU, TaK i OCHOBOIO (POPMYBaHHS TAKUX TUIIOBUX KOHTAKTHO-BTOMHUX
MIOLIKOJIKEHD, K "PUCKU", "HOpA", MITHHT TOLO. AHAJIOTIYHi YMOBH 3aIIPOIIOHOBAHO [JI51 BU3HAYEHHS KYyTa, 10
(dopmye "13U4OK PPETUHTY" B eJleMeHTax ¢ppeTuHr-nap. [1o6yoBaHO TPaeKTOPii MOMMPEHHS MiJIOBEPXHEBUX
TPIIMH Ta OLiHEHO 3aJIMIIKOBY KOHTAKTHY JOBIOBIYHICTD AEAKMX PEMKOBUX i KOJIICHUX CTajeil 11 Pi3HUX
KOHirypauiil excrisyatalilHUx apaMmeTpiB B CUCTEMI "KoJleco-peiika" i 3 ypaxyBaHHSIM XapaKTePUCTHK LIUKJIIYHOI
TPIilIMHOCTIMKOCTI cTasell Ha NoNepeYHuil 3CyB Ta HOpMaJIbHUI po3puB. [106y10BaHO KPUBi KOHTAKTHOI BTOMU
(3as1eKHOCTI KiJIbKOCTI IMKJIiB KoueHHs Nf Bii MaKCHMabHOrO 3Ha4€HHsI KOHTAKTHOTO TUCKY p0) 3a KpUTepieM
yTBOPEHHS BiJjlIapyBaHHS HA NIOBEPXHSX KOUYEeHHS. ['asy3i 3aCTOCyBaHHS: MAalIMHOOYIyBaHHS, 3a/li3HUYHUI

TPaHCIIOPT, aBialiiHa TPOMMCJIOBICTb i T. II.

Pedepar aHIJIiHCBKOIO:

Object of research: contact durability of tribojoint elements. The work purpose: The methods development of
estimation of durability of tribojoint contacting pairs by criteria of formation of typical contact fatigue damages in
a contact zone of of rolling pairs and fretting pair taking into account residual stresses, heat formations and
materials crack resistans characteristics. Research methods: method of singular integral equations for bodies with
cracks, mechanical quadratures method, mass forces method of, approaches of fatigue fracture mechanics. The
basic results: Within the frame of two-stage estimation model of contact residual durability of solids subjected to
cyclic loading, the methodology of computer research of cracks propagation and contact fatigue damages
formation has been developed, and also an estimation of tribojoint contact durability has been implemented taking
into account operational parametres of joints, materials cyclic crack resistanse characteristics, and also



nearsurface circular residual stresses. Algorithms of step-by-step calculation of cracks growth paths and the
decision of problems on cracks faces contact in a zone of compression taking into account mutual moving of
contacting bodies and possible change of the mechanism of fracture (transversal shear - normal opening) are
developed on the basis of the integral singular equations method. Great volume of data about dependence of
parametre of a stress intensity factor range in a contact cycle KII, which control crack growth by the transversal
shear mechanism in a contact zone, on a angle of edge crack orientation, operational parametres of "wheel-rail"
system and, in particular, residual stresses is received. Presence of a characteristic angle of shear edge cracks
propagation is established. Conditions of its definition are written. It is shown, that cracks with this angle are both
independent contact fatigue damages, and a basis of formation of such typical contact fatigue damages, as
"cracking", "squat”, pitting etc. Similar conditions are offered for angle definition that forms "fretting tongue" in
fretting pair elements. Subsurface cracks growth paths are constructed and residual contact durability of some rail
and wheel steels is estimated for various configurations of operational parametres in system "wheel-rail" and
taking into account cyclic crack resistance characteristics of steels on transversal shear and normal opening.
Curves of contact fatigue (dependence of rolling cycles quantity (Nf) on maximum value of contact pressure (p0))
by criterion of formation shalling on rolling surfaces are constructed. Application areas: mechanical engineering, a
railway transportation, air industry etc.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: OuiHIOBaHHS JOBrOBIYHOCTI EJIEMEHTIB TPMG03'€{HAHD 3 yPaXyBAHHSIM

TPIIMHOCTIMKOCTI MaTepialiB, 3a/IMIIKOBUX HAIIPYKEHbD 1 TENJIOYTBOPEHHS

Ha3zpa HTII aHrsiiicbKO¥0: Estimation of durability of tribojoint elements considering crack resistance of

materials, residual stresses and heat formation

HTII, sixy nepen6a4asiocsi CTBOPUTH:
IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:
OTpumaHi pe3yJIbTaTH:

T'asy3s 3aCTOCYBaHHS: 72.19 Jlocif)KeHHsI i1 eKCIiepIMeHTabHi po3po6Ku B cdepi iHImMX NPUPOIHIYHX i
TEeXHIYHUX HaYK (3a/1i3HUYHUM TPAHCIIOPT, MAalIMHOOYAYyBaHHS, HAPTOBHN00YBHA Ta METAIONPOKATHA

IIPOMMUCJIOBICTb TOILO).
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Po3po6ienHs MeTOIiB O1iHIOBAHHS JOBrOBIYHOCTI KOHTAKTYIOUMX AP TPUGOCIIPSIKEHD 3a
KpUTEPisIMU POPMYBAaHHS TUTIOBUX KOHTAKTHO-BTOMHUX MIOMIKOJPKEHDb B 30Hi KOHTAKTY I1ap KOYEHHs Ta (PPEeTUHT-

Iap 3 ypaxyBaHHSM 3aJIMIIKOBUX HaIllPy>KeHb, TEIJIOYyTBOPEHHSI Ta XapaKTePUCTUK TPIlIMHOCTIMKOCTI MaTepialis.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTs HTTI:
Bnyius HTII Ha mOoBKijIs:
BnposagskeHHs1 HTII: He snpoBamxeHo
ITpakTuyHa peasnizanis HTTI
IloyaTok eramy: -
3aKiHYeHHs eTamny:

Cno>kuBaui npo,uyKILi'i: MamunHoOyAyBHi NignpueMCTBa, YKp3asli3HULIs, BUIL HaBYaJIbHI 3aKJIa14 TEXHIYHOTO

CIIpSAMYBaHHA.
IlepcneKTHBHI PHHKU: VkpaiHa, kpainu CHJI, kpainu €C.
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