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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka MaTeMaTUYHUX METOIiB PO3PaXyHKY 3a/IMIIKOBUX HANIPY>X€Hb, MIKDOCTPYKTYPHOI'O CTaHy Ta
IOBrOBiYHOCTI HAIJIABJIEHMX POOOYMX OpPraHiB I €JIeMEHTIB KOHCTPYKILiM MAlllMH i MEXaHi3MiB 3 BDaXyBaHHSIM ix

3HOLIYBaHHS

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development of the mathematical methods of calculation of residual stresses, microstructural state and endurance
of surfaced members and elements of structures and mechanisms with accounting of its wear

Pedepat yKpaiHCBHKOIO:

O6'eKT DOCIiIKEHHS - 3aJIMIIKOBUAM TEPMOMEXaHIUHUM i MIKDOCTPYKTYPHUI CTaH JieTajlell 3 BAJIKOBUX CTaJIel 11pu
6araTomapoBOMy O6iYHOMY HAILJIABJIEHH] i HACTYITHOMY KOMOIHOBAaHOMY TEIIJIOBOMY i MEXaHIYHOMY LIMKJIIYHOMY
HaBaHTAXEHHi. MeTa po60TH - PO3pOOUTH METOIM PO3PAXYHKy HAIPYKEHb i MIKDOCTPYKTYPH, 110 BUHUKAIOTb IIPU
6araTomapoBoMy 6iYHOMY HaIlJIaBJIeHH] UUIIHAPUYHUX JeTajeil Ta ix NoAanbuIoMy eKCITyaTaliiHOMy
TEPMOMEXaHIYHOMY HaBaHTaKEHHI, JIOKAIi30BaHOMY I10 KYTOBIill KOOpAMHATI. TeopeTnyHi JOCiIKeHH
IIPOBOAMJIMCH HA OCHOBI TEPMOMEXAHIKY HEOJHOPINHYUX B'SI3KOIJIACTUYHYX TiJI, IO POCTYTh. JIJIs1 YN CEIbHOTO
MOJI€JIIOBaHHS BUKOPUCTOBYBAJIMCh iTepallifiHi i KPOKOBi METOZIM Ta METOJI CKiHYEHHUX eJleMeHTiB. Po3pobieHa
METOJIMKA PO3B'sI3yBaHHs 3a7a4i [J151 OCECUMETPUYHOTO i IIJIOCKOTrO Ae(OopMyBaHHS UUIIHAPUYHUX JeTajei 3
BpaxXyBaHHSIM 3JIMIIKOBUX HANPY>KeHb i gedopmaiil. [IpoBeieHO MaTeMaTUYHE MOJENIIOBAHHS TEPMOMEXAHIYHUX
IIpOLIEeCiB B [IPOKAaTHOMY BaJsKy 3i ctasni 5S0XPA npu geomapoBomMy HariasieHHi ctansamu 08k u 25X5PMC i
HACTYIIHIN eKCIlTyaTalii B yMOBaX BUCOKOTEMIIEPATYPHUX LMKIIIB Ta UMKIIB TUCKY. BCTAaHOBJIEHO, 11O IIpU
TEPMOMEXaHIYHOMY HaBaHTQKEHHI, XapaKTEPHOMY [1JI Faps4oi IPOKATKY, UMKJIYHUX IIJIaCTUYHUX AedopMalliil B
HaIUIaBJIEHOMY BaJIKy HEe BUHMKae. [Ipu mifgBuIleHUX 3HaYEHHIX [TapaMeTpiB BUHUKAE LIMKIIIYHA IJIACTUYHICTD i
MO>KJIMBICTh MaJIOLMKJIOBOTO PYMHYBaHHS, /115 3a1106iraHHs SIKOMY 7151 IPOMIKHOTO IIapy HEOOXigHO 06uparTu
BHCOKOIIJIACTUYHUI MaTepiail ¢ 6ibIIO0I0 IPAaHULIEI0 LMKIIYHOI [IJIACTUYHOCTI, HAIPUKJag, cTanb Tuny 12XHO.
PesysibTaT MOXKYTb OYyTU BUKOPUCTAHI /171 BUOOPY NTapaMeTPiB PesKMMY HallJIaBJIeHHs i MaTepiasiB mapis, 1o

HAaIJIaBJISIOTHCSI, 3 METOIO 3a0€e3IeYeHHs 33/JaHOr0 PeCypCY BaJIKiB.

Pedepar aHr1ilicbKOIO:

The objects of investigation are residual thermomechanical and microstructural states of roll steel parts under
multilayered lateral surfacing and following combined thermomechanical cyclic loading. An aim of the work is to
develop the methods of calculation of stresses and microstructure of cylindrical parts under multilayered lateral
surfacing and following operational thermomechanical loading, which is localized on angular coordinate.
Theoretical investigations were carried out on the base of mechanics of growing nonhomogeneous viscoplastic
bodies. Iterative and time step methods as well as finite element method were used for numerical modelling. The
solution methods for axe symmetric and plain deformation of cylindrical parts with accounting of residual stresses
are developed. Mathematical modelling of thermomechanical processes under surfacing of roll from 50X®A steel
by two layers 08kn and 25X5PMC steels and its following operational loading in high temperature cycles and
cycles of pressure was carried out. It was found that the regime of cyclic plasticity in the roll under
thermomechanical loading of hot surfacing doesn't appear. For higher values cyclic plasticity and low-cycle fatigue
failure are possible. To prevent low-cycle fatigue failure one must choose material of intermediate layer with
greater cyclic yield stress, e.g. 12XH® steel. The results obtained can be used to select surfacing technologies and
materials of layers to raise roll's resource.
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