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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTuyHHUX pyOpHK: 30.19
Tema gucepranii:

1. lnHamiyHi 3amad4i Aj1s GUIITHAPUYHYX Tijl 3 HENIPYKHUX MaTepiaiB 3 MIKpOCTPYKTYPHUMU IIEPETBOPEHHAMU IIPU

IMITyJIbCHOMY TEPMOMEXaHIYHOMY HaBAaHTaKE€HHI.

2. Dynamic problem for cylindrical solids of inelastic materials with the microstructural transformations under
pulse thermomechanical loading.

Pedepar:

1. Inceprauis npucesYeHa po3pooLi miaxomy s JOCTiIPKeHHS] TEPMOCTPYKTYPHO-MEXaHIYHUX 3B'sI3aHMX NIPOLECIB
B JMJIIHIPUYHUX TijlaxX i3 HENPYKHUX MaTepiajliB P iMITyJIbCHOMY TEPMOMEXaHIYHOMY HaBaHTaXXEHHI. BpaxoBaHO
00'eMHi fe-dopmaliii, sIKi CyTpOBOIXYIOTb MiKPOCTPYKTYPHI II€PETBOPEHHSI MAPTEHCUTHOTO TUITY [1pU
OXOJIOIPKEHHI TiJjl, @ TAKOXK 3aJIEKHICTh HENPY>KHUX XapaKTEPUCTUK MaTepiainy Bif (pa3oBoro ckiany. Henpykna
MOBEIiHKa MaTepiayly ONMUCYEThCS MOJEJIIIO Tedil. Ha OCHOBI eKCliepMMEHTaNbHUX JAaHUX BU3HAYEHA 3aJIEXKHICTDh
napaMeTpiB MOJieJli Bifi TeMIiepaTypu 1j1sl KOKHOI ¢as3u. [TapameTpu Mmojesi 1 JOBiIbHOTO (a3oBoro CKiany
BM3HAYAIOThCS HA OCHOBI JIiHIHOTO NpaBuiia cy-Milmen. 3aadya TEPMOMEXaHIKM PO3B'SI3yEThCS UNCEJIBHO 3
BUKOPUCTAHHSIM METOLY ITOKPOKOBOTI'O iHTETPYyBaHHS 32 YaCOM, iT€paLifHOrO METOAY B IIO€IHAHHI 3 METOLOM

CKIHUEHHUX €JIEMEHTIB. PiBHSIHHS €BOJIOLiI MOZIEJIi Tedil iHTerpyoThcsl METOIOM Elnepa, a piBHSIHHS pyXy —



MmeTonoMm HeroMmapka. [HTerpyBaHHs peani3oBaHO 32 HESIBHUMU cXeMaMU. JliHeapr3oBaHa 3a7ja4a Ha KOXHIN iTeparii
PO3B'SI3y€ThCS METO/IOM CKiHUEHHUX €JIEMEHTIB. BUKOPHCTOBYETbCSI BOCbMUBY3JI0BUI YOTUPUKYTHUI
i3ornapaMeTpUYHMI CKIHUEHHUI €JIEMEHT. JJOCIiIPKEHO 3aKOHOMIPHOCTI IIOTOYHOTO i 3aJIMIIKOBOTO HAINPY>KEHO-
Ie(pOpPMOBAHOrO i MiKPOCTPYKTYPHOTO CTaHiB y NOJOBXEHOMY LIMJIIHIPI, AUCKY Ta NiBIPOCTOPIi IpH Aii TENI0BOro
Ta ME€XaHiYHOro immnyJibciB. [IpoBeeHo aHani3 epeKTiB MiIKpOCTPYKTYPHUX [1€PETBOPEHD i TEPMOCTPYKTYPHO-

MeXaHIiYHOi 3B'13aHOCTI.

2. Thesis is devoted to development of approach to simulation of the coupled thermostructural-mechanical
processes in cylindrical solids made of inelastic materials and subjected to the pulse thermomechanical loading.
Volume strain caused by the microstructural transformations of the martensitic type under cooling as well as into
consideration and dependence inelastic characteristics of material for multiphase state are taken. A flow model is
used to describe of innelastic material behaviour. Tempera-ture dependence of the parameters of model for each
phase by experimental data is determined. Parameters of model for arbitrary of phase state by the mixture rule to
determined. Time step integration and dual iterative methods as well as finite element method are used for
numerical solving of the problem of thermomechanics. Equations of the evolution for the inelastic flow model are
integrated by the Euler method. The Newmark time integration method is used to deal with the motion equations.
The im-plicit schemes of the integration were adopted. Main regularities of the transient and residual stress-strain
state as well as mi-croctructural state of the elongated cylinder, disk and half-space subjected to thermal and
mechanical pulse are investigated. Effects caused by the microstructural trans-formation upon cooling and
thermostructural-mechanical coupling are investigated.
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