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1. MaTemaTr4He MOJEJIIOBAHHS IIPOLIECIB TEIJIONPOBIAHOCTI 3 ypaxyBaHHIM peJlakcallii TENJI0BOrO MOTOKY

2. Mathematical modeling of thermal conduction processes considering heat flow relaxation

Pedepar:

1. lucepTaniiina po6oTa rmpucBsYeHa po3pooili HesliHINHNX MaTeMaTUYHUX MOjiesieil IPOLIEeCiB TENIOMPOBiJHOCTI 3
ypaxyBaHHSM peJlaKcallii TeMgoBOro MOTOKY, sIKi MPOTiKal0Th ITPY BUKOPUCTAHHI TEXHOJIOTi 06pO6KU BUPOOGIB
BUCOKOIHTEHCUBHUMHU IIOTOKAaMU €HEPTii Ta pu po6OoTi NPUCTPOIB B IKUX BUHUKAIOTh BUCOKOIHTEHCUBHI TOTOKU
eHeprii, a TakoXX po3poOLi Ta Y OCKOHAJIEHHIO METOiB PO3B'sI3Ky KpalloBUX 337a4 JJ1s1 CUCTEM TilepOosivHUX
PiBHSIHB TEIMJIONPOBifHOCTI. [To6yi0BaHa HOBa MaTeMaTHYHa MOJIeJIb IIPOLIECIB TEIJIONPOBIAHOCTI B 6araTomapoBUX
TiJlaX 3 ypaxXyBaHHSM peJIaKcallil TeIJIOBOTO MOTOKY i 3a/IEXKHOCTI TEMNOQi3NYHNX XapaKTepUCTUK MaTepialiB Bif
Temreparypu. OnepaniiHIM METOJOM OTPUMAaHi CTPYKTYPHI PO3B'SI3KH IJ1s JIiHIHOI KpaloBOi 3a1ay4i 1711 CUCTEMU
rinep6oJIiYHYX PiBHSHb TEIJIONPOBiTHOCTI. Ha OCHOBI OTpMMaHOro po3B's3Ky i METOJY IIPOCTOPOBO-YaCOBUX
KBAJIPAHTIB OTPUMAB [10JAJbIINI PO3BUTOK HAOIVKEHMI aHAJIITUYHUAN METOJ], CTOCOBHO [0 PO3B'S3aHHS
HEJIiHITHMX KPaloBUX 32134 [IJI1 CUCTEM TinepoosiYHMX PiBHSIHD TEIIONPOBIAHOCTI. byin BUpilleHi IpUKJIafHi

3a/1a4i TerI000MiHy IIpY JIa3€pPHOMY HarpiBi Tijl 3 IOKPUTTSIMH, & TaKOX 337laya PO3PaxyHKY TEIJIOBUX IIPOLIECIB, SIKi



IPOTIKAaIOTh IIPU €KCTPEMAJIbHUX YMOBAX POOOTH €JIEKTPUYHUX KOHTAKTIB. 3alIPOIIOHOBAHA MAaTEMATUYHA MOJIEJIb,
PO3BUHEHWI HAOIMKEHUH aHaIITUIHUI METO i pO3paxyHKOBi aJirOPUTMU MOXKYTb OYTU BUKOPUCTAHI B IIPAKTULI]
YCTaHOB, JI€ BUKOHYIOTbCS IOCJIIKEHHS TEIJIOBUX IPOLECIB IIPHU Jil BUCOKOIHTEHCHMBHUX ITOTOKIB €HEPTrii Ha
Marepianu.

2. The thesis is devoted to the development of nonlinear mathematical models of thermal conduction processes
considering heat flow relaxation and which occur at using technologies of products processing with high-intensity
energy flows and at devices operation where high-intensity energy flows appear; the development and
improvement of methods for solving boundary value problems for systems of hyperbolic equations of thermal
conduction. There was built the new mathematical model of thermal conduction processes in multilayer bodies
considering finite heat distribution velocity and temperature dependence of the material thermophysical
characteristics. There was derived structural solution with operational methods for the linear boundary value
problem for systems of hyperbolic equations of thermal conduction. On the basis of this solution and the method
of spatial and temporal quadrants there was developed approximate analytical method for solving nonlinear
boundary value problems for systems of hyperbolic equations of thermal conduction. Using the obtained structural
solution there was developed the calculation procedure of temperature fields in the contact connections at the
time of switching short-circuit current. Developed mathematical models of bodies heating coated with laser
considering finite heat distribution velocity and temperature dependence of thermophysical characteristics, and
computational algorithm based on the developed approximate analytical method can be used for choosing rational
modes of laser processing coatings. Proposed mathematical model, developed approximate analytical method and
computational algorithms can be used at the practice of organizations where the researches of thermal processes
under the influence of high-intensity energy flows on materials are performed.
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