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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 29.03.77

Tema gucepranii:
1. MogemnoBaHHs peKpuUcTai3alii Ta poCTy 3epHa B TEKCTYPOBAHMX ITOJIIKPUCTAIIYHUX MaTepianax

2. Computer simulation of recrystallization and grain growth in polycrystalline materials

Pedepar:

1. Inceprariis npucBsYeHa CTBOPEHHIO Ta arpoobaliii yHiBepcaabHOI KOMIT'IOTEPHOI MOJieJli peKpucTaisalii Ta pocTy
3€pHa B MOJIIKPUCTAIIYHUX METAJIIYHUX MaTepiaax i JOCIiIKEHHIO METOaMU KOMIT'IOTEPHOTO MOJIEJIIOBAHHS LIUX
IIPOLIECIB B IESIKMX BXXJIMBUX KOHCTPYKLINMHUX MaTepiajiax, 30KpeMa, CIJIaBaxX Ha OCHOBI TUTaHy i 3asisa. Briepme
CTBOPEHO i anpo60BaHO TPUBUMiPHY, (Pi3UUYHO OOI'PYHTOBAHY, CTATUCTUYHO JOCTOBIPHY MOJEJIb, B SIKill
MOJIeJIIOBaHHS peKpUCTali3allii Ta poCTy 3epHa [10€JHAHO B paMKax €IMHOro HabkeHHst MoHTe-Kapo.
BuxigHrMy napameTpamMu MoJieli € 3epeHHa MIKpOCTPYKTypa (CepeniHiil po3Mip i popMa 3epeH), TEKCTYpa, B T.4U.
[IPOCTOPOBUI PO3NOALJI TEKCTYPHUX KOMIIOHEHT, OPi€HTalliliHi 3aJ1€;KHOCTI €Heprii Ta pyXJIMBOCTI TPaHULLb,
IIPOCTOPOBUI PO3MOALN HakonudeHoi eHeprii gedopmauii, a TakoX KiHeTu4Hi i kpucTtanorpadivyni napameTpu
3apOAKOYTBOPEHHS. Moziesib NO3BOJISIE€ NOCIIIKYBAaTH €BOJIIOLI0 MIKPOCTPYKTYPH i TEKCTYpU, TPOBOLUTH iX
CTaTMCTUYHUI aHaJi3 i OTpUMYBATH Ha OY[b-sIKOMY €Talli CTPYKTYPHUX IIEPETBOPEHD 3aJI€3KHOCTI KiIHETUYHUX
rapameTpiB, [Ki ONUCYIOTIIONIKPUCTANIYHMI CTaH MeTaliYHuX MaTepiasiB. CTBOpEHy MOJEIb BUKOPUCTAHO [JI

IOCIIIPKEHHS €BOJIOLII MIKPOCTPYKTYPH Ta TEKCTYPH IIPU Bifjiajli peajbHUX TEKCTYPOBAHUX ITOJIiIKPUCTANIIYHUX



MeTasiyHuX Martepiais. [IpakTuyHe 3Ha4EHHS OTPUMAHUX PE3YJIbTATIB I10JISITAa€ B TOMY, 1110 BAKOPUCTaHHS
CTBOPEHOI MO TO3BOJIUTH MiABUIIATY €(DEKTUBHICTb AOCITIIPKeHb, HEOOXiTHUX MIJISI OITTUMI3arlii

TepMOMeXaHiYHOi 06pOOKY METaTiYHUX MaTepialiB.

2. The thesis is dedicated to development and approbation of multi-purpose computer model for recrystallization
and grain growth in polycrystalline metallic materials. Besides, the purpose of thesis is investigation of these
processes in some important construction materials, in particular, titanium and iron-based alloys with computer
modeling methods. For the first time, physically-grounded statistically reliable 3D computer model was created
and approved. In the model, simulation of recrystallization and grain growth joined within the frames of common
Monte-Carlo approximation. The model allows to investigate microstructure and texture evolution, to carry out
their statistical analysis and to obtain dependencies of kinetic parameters describing polycrystalline state of
metallic materials at any stage of structural transformations. Developed model was used for investigation of
microstructure and texture evolution upon annealing of real textured polycrystalline metallic materials.
Application of developedmodel will allow to increase effectiveness of studies necessary for optimization of
thermal-mechanical treatment of metallic materials. This fact determines practical significance of results obtained.
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