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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MeTofiB po3paxyHKy 3aJIMIIKOBUX HAPY>KEHb, 1[0 BUHMKAIOTh IPYU 6araTolapoBOMY HalljlaBjleHH]
3HOILEHMX JeTayeN, Ta OLjiHKa iX BIIJIMBY HA TEPMIYHY 11 MEXaHIYHY BTOMHY MILIHICTh Ta TEPMIH €KCILIyaTarii

HaraBJeHUX JeTajnen

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development of the methods of calculation of residual stresses under multilayered surfacing of worn members and
evaluation of its influence on thermal and mechanical fatique strength and life time of surfaced members

Pedepat yKpaiHCBHKOIO:

O6'eKT DOCIiIKEHHS - 3aJIMIIKOBUAM TEPMOMEXaHIUHMI i CTPYKTYPHUI CTaH, BTOMHA MilHICTb JjeTajiell 3 BaJIKOBUX
crajieil Ipu 6araTomapoBOMY HAIIABJIEHHI. MeTa po60TH - pO3pOOUTH METOAM PO3PAXYHKY 3aJIMIKOBUX
HaIlpy>ke€Hb i MiKPOCTPYKTYPH, BUHMKAIOUUX IIPY HAIJIABJIEHHI UJIIHIPUYHUX JeTajlel, i OL[iHUTH iX BIIJIMB Ha
TEPMOMEXaHIYHY BTOMHY MIIHICTb i CTPOK €KCIITyaTallil HalJIaBJIEHUX JeTalel Yepe3 aCUMETPIIo
€KCIUIyaTalifHOro UUKIy. TeOpEeTUYHI JOCIiI>)KEHHS ITPOBOAUIIVCE HA OCHOBI TEPMOMEXaHIKY HEOLHOPIIHUX
B'A3KOIJIACTUYHUX TiJl i MOJeJIeN HENPY>KHUX TiJl, IKi pOCTYTh. [lJIs1 YUCEJILHOTO MOJIE/IIOBAHHS IIPOLIECIB
BHUKOPHCTOBYBAJIACH iTepalliliHi i KPOKOBI METOIM i MeTOJ, CKiHUeHHUX eJleMeHTiB. Po3pobiieHa uncesbHa METOIMKA
OLIiHKM 3aJIMIIKOBUX HAIIPYKEHb i MIKDOCTPYKTYpU MaTtepiay, IKi BUHUKAIOTh [1pY 6araTomapoBOMy
3JIEKTPOAYTOBOMY i BJIEKTPOLLJIAKOBOMY HAIUIABJICHHI HMJIIHIPUYHUX JETajlel, 30KPEMA, BAJIKOB IIPOKATHUX CTAHIB
i mramnis. [IpoBeeHo MaTeMaTuyHe MOZEJIIOBAHHS TEPMOMEXaHIUHYX [IPOLECiB IIPU 6araTomapoBOMy
HaIUIABJIEHHI | HACTYIIHINM eKCIUTyaTalii BaJKiB Ha 3pa3KaX. BCTaHOBJIEHO, 1[0 HASBHICTb M'SKOTO
BHCOKOIIJIACTUYHOTO Mifmapy Ha 30% ninBuillye rpaHULII0 LMKIIIYHOI BUTPUBAJIOCTI BaJKiB i Ha 20% 3HMKY€E piBEHb
PO3TATYIOUYMX CBAPOYHUX HANPY)KEHb B IITAMIIAX B IOPiBHSIHHI 3 HAIUIaBJIEHHSIM 6e3 nifmapy. JJaHo OPiBHIHHS
PO3PaxyHKOBUX i EKCIIEPMMEHTAJIbHUX JAHUX [P BTOMHUX TEPMOMEXaHIYHUX BUITPOOYBAHHSX HAIJIABJIEHUX
3pasKiB. Pe3ysibTaTy MOXYTb O6YTH BUKOPUCTaHI 117151 JOCJIiKEHHS BIJIMBY 3JIMLIIKOBUX HAIIPY>KEHb IIPU
6araTomapoBOMY HalJIaBJIEHHI IIPOKATHUX BAJIKIB i INTAMIIIB Ha iX TEPMiYHy BTOMHY MilHICTb, 4 TAKOX B PO3pO0ILLi

cxeM 6araToIapoBOro HallJlaBJIeHHS JeTaslel.

Pedepar aHr1ilicbKOIO:

An objects of investigation are residual thermomechanical and microstructural state, fatigue strength of roll steal
parts subjected by multilayered surfacing/ An aim of the work is to develop the methods of calculation of residual
stresses and microstructure under surfacing of cylindrical parts and term of service of surfaced parts through with
accounting of unsymmetry of operational cycle. Theoretical investigation were carried out on the base of
thermomechanics of nonhomogeneous viscoplastic bodies and models of growing bodies. Iterative and time step
methods as well as finite element method were used to calculate residual stress and microstructure of material
under multilayered surfacing of cylindrical parts in particular rolls and dies/ Mathematical modeling of
multilayered surfacing and subsequent operating of rolls was carried out/ with using specimens. It was found that
the high plastic underlay fatigue strength of rolls is increased greater than 30% and tensile stresses is decreased
on ~ 20%. Numerical and experimental fatigue results were compared. The results obtained can be used to
investigate an influence of residual stresses in multilayered rolls and dies on fatigue and to choose the rational
scheme of surfacing technology.

Inpexc YIK: 621.791.92, 539.376:621.791.92

Koau TemaTHYHHUX PYOpPHK: 81.35.27
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)
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Hassa HTII aHr/1ificbKOI0: The methods of calculation of residual stresses in surfaced rolls and fatique
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Omnuc HTII: JlocnizkeHo 3anumKoBuil TEPMOMEXAHIYHUI | CTPYKTYPHUIL CTaH | BTOMHY MIL[HICTb IeTasel 3
BAJIKOBUX CTajlel TPy 6araromapoBOMy HalljIaBjleHHi. Po3pobseHo maTeMaTHyHi MOZEJIi MPoLeciB, METOIN
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