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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi CIeliai30BaHOi BYE€HOI pagH): [ 35.226.02
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL ocoom: Gizuko-mexaniynmii incruryt im I'.B.Kaprenka
Kopg 3a €IPIIOY: 03534506

Micue3Haxoa KeHHs: 79053, m.JIbBiB, By HaykoBa, 5

dopma ByracHOCTI:

Cdepa ynpaBiiHHS: HaujonanbHa akaziemist HayK YKpainu
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 30.19.29

Tema gucepranii:
1. Po3paxyHKOBi MOJi€JIi MEXaHIKM PYMHYBaHHS JJIs1 OLIiHIOBAHHS JOBIOBIYHOCTI TBEPAMX TiJI NPHU iX LUKIIIYHIN

KOHTAaKTHil B3aeEMOIii

2. Computational models of fracture mechanics for estimation of solids life under their cyclic contact interaction

Pedepar:

1. O6'exT: BTOMa Ae(POpMiBHUX TBEPAUX TiJl, NiJaHUX IUKIIYHOMY KOHTaKTyBaHHIO. MeTa: po3po0JieHHs
PO3PaxyHKOBUX MOJEJIEN IJ18 OOCIiAPKEHHS NIPOLECIB PYMHYBAaHHS Ta OLHIOBAHHS 3aJIMLIKOBOI JOBIOBIYHOCTI
TBEPAMX TiJl, MiAJAHMX UUKIIYHOMY KOHTAaKTyBaHHIO. MeTOAM: MiIX0I1 MEXaHiKi BTOMHOI'O PYyVHYBaHHS
MarepiasiB; METOM, CUHTYJISIPHUX IHTETPAJIbHUX PiBHSAHb. Pe3ysbTaTh: 3aIpOIIOHOBAHO PO3PaXyHKOBY MOJIEJb Ta
aJIOTOPUTMU IIOKPOKOBOI NOOYA0BU TPAEKTOPiM pPO3BUTKY BTOMHUX TPIlllMH B 30Hi KOHTAKTy TBEPIUX TiJ i
OLIiHIOBaHHS Ha LIill OCHOBI iX NOBrOBIYHOCTI; MOZE€JIb 3aCTOCOBAHO 40 KOHTAKTHUX B3a€EMOJiNl KOUEHHS Ta PPETUHT-
BTOMU,; JOCJII)KEHO TPAEKTOPii pO3BUTKY TPIIIMH (CUCTEM KPAHOBUX, MTiATIOBEPXHEBOI) 3 ypaxyBaHHSIM
XapaKTePUCTHUK TPIIMHOCTIMKOCTI MaTepiasiB Ta eKCIlyaTallifiHUX YMOB TPHUOO03'eJHaHb; HABEIEHO [IPUKIIaU
PO3paxyHKy KOHTaKTHOI JOBrOBiYHOCTI, @ TAKOXX pO3MipiB YaCTUHOK BUKPUINYBaHHS. HoBM3HA: Mozesb nepenodavae:
KPUBOJIiHilIHE NIOIIMPEHHS TPIlllMH, 3MiHY MEXaHi3My PYIHYBaHHS (3CyB/BifJpUB), 3arajbHi yMOBY KOHTAaKTyBaHHS

MDX esleMeHTaMu 3'eJHaHb Ta MK 6eperamu TpiluH; 1o6yI0BaHO i PO3B'SI3aHO HOBI CUHIYJISIPHI iHTerpasbHi



PiBHSHHA IBOBUMIPHUX KOHTAKTHUX 3a[a4 TEOPIii IPY>KHOCTI 1714 Tijl 3 KPMBOJIIHIMHUMU TPIillMHAMUY;
cpopMyIbOBAHO YMOBH [J1s1 BUBHAYEHHSI PO3MipiB YaCTUHOK BUKPUILITYBAaHHS; BCTAHOBJIEHO 3aKOHOMIPHOCTI
(OpMyBaHHS TUIIOBUX IIOUIKOMKEHb TiJl KOUEHHSI: [IITUHTY, BilllapyBaHHS Ta iH. BIpoBa/pKeHHS: 17151 ONTUMI3alLii
rapameTpiB CUCTEMHU KOJleCO-periKa B IHCcTUTyTi YopHOI MeTanyprii HAHY. BukopucTaHHs: TpaHCIIOPT,

MaIIMHOOYyBaHHS, EHEpPreTUKa.

2. Object: fatigue of deformed solids under cyclic contact. Purpose: development of calculation models for fracture
processes research and residual life evaluation of solids under cyclic contact. Methods: approaches of fatigue
fracture mechanics of materials; method of singular integral equations. Results: calculation model and algorithms
of cracks propagation paths by step-by-step construction in the solids contact zone and evaluation on this basis
their durability are proposed; the model is applied to rolling and fretting-fatigue contact interactions; cracks
propagation paths (systems of edge cracks, subsurface crack) are investigated in view of the materials crack
resistance characteristics and tribojoint operational conditions; computation examples of contact life, and also
debris size are given. Novelty: the model provides curvilinear cracks growth, fracture mechanism change

(shear /opening), general contacting conditions between joint elements and between crack faces; new singular
integral equationsof two-dimension contact tasks of the elasticity theory for solids with curvilinear cracks are
constructed and solved; conditions for debris size determination are formulated; the formation laws of rolling
bodies typical damages are established: pitting, spalling etc. Application: for optimization of wheel-rail system
parameters in Institute of black metallurgy NASU. Use: transport, mechanical engineering, energetics.
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Peuensentu

VIII. 3ak1104Hi BiZoMOCTI
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BignoBigasbHUI 3a MiATOTOBKY
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