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V. BimomocTi npo guceprauiio
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1. 3B'A3aHi TepMOMEXaHi4HI IPOLIECH i CTPYKTYPHI IEPETBOPEHHS B (Pi3NYHO HEJIHINHUX UUIHAPAYHUX TiIax NpU

OCECUMETPUYHOMY iMITyJIb.CHOMY TEPMIiYHOMY HaBaHTAXKEHHI

2. Coupled thermomechanical processes and structural transformations in the inelastic cylindrical solids under
axysimmetric pulse thermal loading

Pedepar:

1. Incepraliis npucBs4YeHa po3pooLi Mifxoay 11 JOCIiIpKEHHS 3B'I3aHNX TePMOMEXaHIYHUX IIPOLECIB B
UWJIHAPUYHUX Tiax i3 Gi3snyHO HeJiHIHKUX MaTepiasliB Ipu iMITyJIbCHOMY TEpMIYHOMY HaBaHTaXeHHi. BpaxoBaHo
06'eMHi gedopmaliii, 1Ki CypoBOIKYIOTb MiKPOCTPYKTYPHI IEPETBOPEHHSI MAPTEHCUTHOTO TUITY IIPU OXOJIOKEHHI
Tin. HenpyskHa noBefiHKa MaTepiany OMMCYEThCS MOMEIIIIO Hei3oTepMiyHOi Teuil, MoguQikoBaHOi Ha BUNa0K
HAJIBUIKOI 3MiHU TeMIlepaTypy. BpaxoByOTbCS 3aJ1e5KHOCT] (Pi3NKO-MexaHIYHUX BJIACTUBOCTEN Marepiana Bin
TEMIIEPATyPH, & TAKOXK 3B'SI3aHICTh TEIIOBUX i MEXaHIYHUX II0JIiB. 3a/1a4a TEPMOMEXAHIKM PO3B'3yE€ThCS YUCEIIBHO
3 BUKOPUCTaHHSIM KPOKOBOTO METO[Y 32 4YaCOM, iTepaliliHOro MeTOly B IO€IHAHHI 3 METOJJOM CKiHUEHHUX
eJieMeHTiB. PIBHAHHSA eBoJoLii Mo Tevii iHTerpyerbcsa MmeTooM Eisiepa, a piBHAHHA pYXy i TENIONPOBIAHOCTI -

MeTtonoM Helomapka. Bci meTony peasnizoBaHO 32 HESIBHUMU CX€MaMU. BUKOPUCTOBY€ETLCSI YOTUPUKYTHUN



i3onapaMeTpU4YHUI CKIHUEHHU} €JIEMEHT. BU3HaY€HO 3aKOHOMIPHOCTI IIOTOYHOTO i 3aJIMIIKOBOTO HAIIPYKEHO-
IepOpMOBAHOrO i MiKDOCTPYKTYPHOTO CTaHIB B LMJIIHTPI i AUCKY, a TAaKOXK HAMIBIPOCTOPY 32 OGHOYACHOI il

iMITyJIbCIB TEIJIOBOTrO IIOTOKY i CTUCKY. [IpoBezieHo aHai3 e(peKTiB MiKpDOCTPYKTYPHUX [1€PETBOPEHbD.

2. Theses is devoted to development of approach to simulation of the coupled thermomechanical processes in
cylindrical solids made of inelastic materials and subjected to the pulse thermal loading. Spherical strain caused by
the microstructural transformations of the martensitic type under cooling are taken into consideration. A modified
nonisothermal flow model is used to describe of nonelastic material behaviour under high rate temperature
change. Temperature dependence of mechanical and physical characteristics as well as thermomechanical
coupling are taken into account. Time step integration and dual iterative methods as well as finite element method
are used for numerical solving of the problem of thermomechanics. Equation of the evolution for the inelastic flow
model is integrated by the Euler method. The Newmark time integration method is used to deal with the motion
and heat conduction equations. The implicit schemes of the methods were adopted. Main regularities of the
transient and residual stress-strain state as well as microctructural state of the cylinder, disk and half-space
subjected to simultaneous thermal and stress pulse are studied. Effects caused by the microstructural
transformation upon cooling are investigated.
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