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YUCEJIbHE MOOENOBAHHA NMOBEPXHEBOIO 3MILIHEHHA LIUNIHAPA,
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Po3risiHyTO JMHAMIYHY OCECHMETpPHYHY 3B’s3aHy 3ajady HpO IMITyJIbCHE
TEPMIYHE HAaBAaHTAXKCHHS CTAJICBOTO LMTIHAPA. BpaxoBaHO MIKPOCTPYKTYpPHI Iepe-
TBOPEHHSI Yepe3 TepMoTpaHchopMalliiiHy 1eopMariiro Ta 3aIeXHICTh HENPYKHUX
XapaKTepUCTHK MaTepiaiy Bix ¢azoBoro ckiamy. B mocraHoBky 3ajadi BXOISTH:
KiHeMaTHuHi criBBigHONmeHHs Komri, piBHSAHHS pyXy, PIBHSHHS TEIUIONPOBIIHOCTI,
Jie BPaxOBYIOTBCSI TEPMOIPYXHa, TepMoTpaHchopMaliiiHa Ta TUHAMIYHA 3B’s3a-
HOCTI, a TaKOX TIOYaTKOBI Ta TpaHUYHI YMOBH. J{JIs Om¥CYy HENiHIHHOI MOBEIIHKA
Marepially BHKOPHCTOBY€EThCS Moelb Tedii boaaepa — [lapToma, siKy y3araibHEHO
Ha BHIIQJOK ypaxyBaHHS 3aJCKHOCTI MapaMeTpiB MoJeNTi Bia MikpocTpykrypu [1].
3amady po3B’s3aHO 3a JOMIOMOTOI0 CKIHUEHHO-EJIEMEHTHOI METOAWKH. UncenpHy
pearnizamlito 3IiICHEHO NIIIXOM IIOKPOKOBOTO IHTErpyBaHHS 3a dacoM [2].
HocnipkeHo Hanpyx eHo-a1e(hOpMOBaHUI Ta MIKPOCTPYKTYPHHH CTaHU LMITIHApA.
Hagano KiNbKICHI Ta SKICHI OIIIHKM MEXaHi3MaM ITOBEPXHEBOTO 3MII[HCHHS
Marepiaiy.
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NUMERICAL SIMULATION OF THE SURFACE HARDENING OF A CYLINDER UNDER
THERMAL PULSE IRRADIATION

In the present work we solve the axially symmetric problem of a cylinder of steel under
thermal loading. The statement of the problem includes: Cauchy relations, equations of
motion, heat conduction equation, initial conditions, thermal and mechanical boundary
conditions. The nonlinear behavior of an isotropic material is described by the flow model
generalized to the case of taking into account the influence of the microstructural
transformation on the inelastic properties of the material The problem is solved with using
the finite element technique. The numerical realization of our problem is performed with the
help of step-by-step time integration. The stress-strain state as well as microctructural state
is described. The qualitative and quantitative estimate of the surface hardening of the
material is given.
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