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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

HeizoTepmiuna Mmogesnp QiznuHO HEeIHIMHUX UMIIHIPUYHUX Tijl, 1[0 POCTYTh, 3 BpaxyBaHHSM MIKPOCTPYKTYPHUX

[IepeTBOPEHb

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Nonisothermal model of physically nonlinear growth cylinder bodies with accounting for microstructural

transformations

Pedepat yKpaiHCBKOIO:

O6'eKT DOCIIiJKEHHS - 3aJIMIIKOBUI TEpPMOMEXaHIUHMM i MIKDOCTPYKTYPHUI CTaH LMJIIHTPIB 3 BaJIKOBUX i
IITAaMIIOBUX CTajleil Ipy 6araTolapoBOMY HapOlLlyBaHHI i HACTYIIHOMY KOMOIHOBaHOMY T€ILJIOBOMY i MEXaHIYHOMY
LUKJIYHOMY HaBaHTaXe€HHi. MeTa po60TH - po3po6UTH MOl i METOIYM PO3PaXyHKY 3aJIMIIKOBUX HAIMIPY>KEHb i
MIiKpOCTPYKTYpH, 1110 BUHUKAIOTh [1pY HaraTomapoBomy C LHMIIHIPUYHUX Tijl i HACTYIIHOMY €KCILTyaTaliliHOMY
TEPMOMEXaHIYHOMY HaBaHTaXeHHI. TeopeTu4Hi JOCiIPKEHHS IPOBOAUIMCE HA OCHOBI TEPMOMEXaHIKN
HEOJHOPIIHUX B'I3KOIJIACTUYHUX TiJI, IO POCTYTh. JIJIs1 4MCEIbHOrO MOJEII0BAHHS BUKOPUCTOBYBAJIMC iTepaLiiiHi
1 KDOKOBI METOM Ta METOJ, CKIHUEHHUX €JIEMEHTIB. [IpOBeIeHO MaTeMaTUYHE MOJEJIIOBAHHS TEPMOMEXAHIYHUX
IIpolieciB Ipu 6araTolIapoBOMY HapoIllyBaHHI i HACTYITHOMY LIMJIiHIpa, HAPOIEHOro Ha TOPLii B yMOBax
BHCOKOTEMIIEPATyPHUX LIMKJIB Ta UKJIIB TUCKY. BCTaHOBJIEHO, 1110 HAsIBHICTh BUCOKOIJIACTUYHOTO MPOLIAPKY A0
50% 3HMKYe 3aMLIKOBI HaNpyXKeHHs i gedopmalii B BUXigHOMy UUIHIPI i 10 20% B 30BHIIIHBOMY HAPOIIEHOMY
mwapi. [Ipy iHTeHCMBHOMY MeXaHIYHOMY THCKY BUHMKA€E PEXXUM LIUKJIIYHOI IJIaCTUYHOCTI, 1110 [10Tpebye BUGOpY
MarepiasiB mapis 3 6iJIblI BUCOKUMU IPAaHUISIMU LIMKJIIYHOI Tedil [171s1 IiABUILLIEHHSI ONIOPY MaJIOLIUKIOBOMY
BTOMHOMY PYHHYBaHHIO. Pe3yJIbTaTi MOXXYTb OyTH BUKOPUCTAHI 1J11 BUOOPY MaTepiasiB i TEXHOJIOTIH HaIlJIaBJIeHHs

BAJIKIB | IITAMIIIB 3 METOIO MiABUIIEHHS iX pECYPCY.

Pedepar aHI1iliCbKOIO:

The objects of investigation are residual thermomechanical and microstructural states steel cylinders under
multilayered growing and following combined thermomechanical cyclic loading. An aim of the work is to develop
the models and the methods of calculation of residual stresses and microstructure of cylinders under multilayered
growing and following thermomechanical loading. 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 modeling. Mathematical modeling of thermomechanical processes under
multilayered deposition and subsequent loading of cylinders was carried out. It was found that the high plastic
underlay reduced residual stresses and deformations in basic cylinder up to 50%, and in outside deposed layer up
to 20%. Regime of cyclic plasticity under intensive mechanical tension appears, and it's necessary to select the
material with greater cyclic yield limit to raise resistance to low-cycle fatigue failure. The results obtained can be
used to select materials and surfacing technologies of rolls and punches to raise theirs resource.
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Haszsa HTII anrJificbKo10: The methods of calculation of residual stresses and microstructure of physically
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