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1. MeTonu i 3ac061 MaTeMaTUYHOTO MOZIEIOBAHHS TEIJIOBUX I10JIiB Y TEXHOJIOTIYHUX IIPOLiecax 6€3KOHTAKTHO]
snasepHoi nedopmariii

2. Methods and means of mathematical modelling of temperature fields in technological processes of contactless
laser deformation research

Pedepar:

1. MeTom0 nucepraii € CTBOpEHHSI METO/IB Ta 32C06iB MAaTeMAaTUYHOTO MOJIE/IIOBAHHSI TEIJIOBUX IIOJIB y
TEXHOJIOTIYHOMY IIpolieci 0e3KOHTAKTHOI JlazepHoi gedopmatiii i3 3ab6e3rneyeHHsIM HeOOXiTHO]I IKOCTi pe3ysbTaTiB
MOJIEJIIOBAaHHS 3 YPaxyBaHHSM BUCOKUX IIBUIKOCTE MPOTIKaHHS Ta IPajlieHTiB NOCiIKyBaHUX NpoleciB. O6’eKT
IOCJIiIPKEHHS — MPOLIECH TEIJIO0OMiHY, 110 CYIIPOBOKYIOTh TEXHOJIOTIYHY pearlidallilo 6e3KOHTAKTHOI J1a3epHOi
nedopmariii. 3arpornoHoBaHO MOJEJli TeMIIepaTyYpPHHUX I0JIiB 32 YMOBU BILJIMBY JBOX JIa3epiB Ta MOZeJIi po3noziny
IIiTBHOCTI IOTY>KHOCTI JIa3epHUX MTPOMeEHiB. MoaudikoBaHO MeTO, TOOYA0BY aJAalITUBHUX CIiTOK /1711 BUKOPUCTAHHS
3 METOJIOM 6ajlaHCy, i 3[iiCHEHO M0ro po3napalesoBaHHs. YJOCKOHAJIEHO CITKOBUI METO/, IJIIXOM BUKOPUCTaHHS
cnnainiB Koxaneka-bapTesca nj1s inTepnossiiii po3s’s3Ky. 3alipolioHOBAaHO METOJ, OL[iHKM TOYHOCTI Pe3yJIbTaTiB

MoJiemoBaHHs. Po3po6iieHi Mofesi, METOIN Ta aJITOPUTMHU PeaTi30BaHi MTPAaKTUYHO B TPOTPAMHIN CUCTeMi, sKa



BHMKOPHCTOBYETLCS y BUDOOHUIITBI Ta HABYAJIbHOMY IIPOLIECI.

2. The goal of the dissertation is development of methods and means of mathematical modelling of thermal fields
in technological process of contactless laser deformation while ensuring required quality of modelling considering
high speed of processes and gradients. Object of the research is thermal processes, which accompany
technological realisation of contactless laser deformation. Mathematical models of temperature fields of plate
irradiated by two laser beams and mathematical models of distribution of power density of laser ray
weredeveloped. Method of adaptive grid building was modified to be used with balance method. Parallelization of
adaptive method was introduced. Mesh method was improved using Kochanek-Bartels splines for interpolation of
the result. Method of accuracy estimation of modeling results is proposed. Designed models, methods and
algorithms were implemented in practice in software tools, which are used for manufacturing and in appropriate

courses.
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