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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHHUX PyOpHK: 28.17.19

Tema gucepranii:
1. MaTemMaTrnyHe MOZIEIIOBaHHS TEIMJIOBUX NPOLECIB 0OPOOKY TOPOIIKOBUX MaTepialiB.

2. Mathematical modeling of thermal processes of powdered materials treatment.

Pedepar:

1. Y po60Ti 3anpOIIOHOBAHO Ta AOCiIKEHO MaTeMaTUYHi MoZesli TeMIIepaTypHUX IIPOLIECiB Ta IIPoLeCiB
BHCOKOTEMIIEpaTypHOi Au@ysaii Mif, yac rapsi4oro NpecyBaHHs, CIiKaHHS Ta TePMiuYHOI 06pOOKK BUPOOIB i3
[IOPOIIKOBUX MaTepiasiB 3 MOCTIMHO Ta MEPIOJUYHO Ail0YXMY BHYTPILIHIMY Ta 30BHILIHIMU IpKEpeiaMy TeIa.
Mopesni po3risnaThCsl y BUIVISLAL HeJIiHIHUX KpalloBUX 3a/1ay [1Jisl PiBHSIHHS TEIIONpPOBifHOCTI Ta gudysii. ¥
SKOCTi MaTeMaTU4HOI MoJieli npec-¢popMa - BUPiO B POOOTI pO3TJIsiHyTa TPETS KpalioBa 3a7ja4a 3 HeJliHiHHUMU
rpaHMYHUMU yMOBaMu. [106y0BaHO Pi3HUIEBI CXEMU 1171 PO3B'I3aHHS KPalOBUX 33/1a4 3 HEJTiHITHUMU KpallOBUMU
yMOBaMHU Ta [lapaMeTpamH, 110 3aJIeXkaTh Bif, yacy. [1o6ynoBaHO aJrOpuTMH Ta po3po6JIeHO MTPOTrPaMHi MOy JIi 1J1s
KOMIT'IOTEPHOTI'O MOJIEJIIOBaHHS TEIJIOBUX IIpolieciB Ta npoueciB nudyasii. [IpoBeneHi yucenbHi eKClIepUMEeHTH.
3anponoHOBaHO 6JI0K-CXeMU KEPYBAHHS TEMIIEPATYPHUM II0JIEM IIiJl YaC BUCOKOTEMIIEPATYPHOI TEPMIYHOI
06po6Ky MartepiasiB. Ky04oBi cji0Ba: MaTeMaTuyHa MOAEb, TEMIIEPAaTypHUI PO3IIOZLI, HEeJliHifiHA KpaiioBa 3a/1ay4a,

pi3HULIEBa CXe€Ma, aJITOPUTM, YUCEJIbHUIN eKCIIePUMEHT.



2. The mathematical models of temperature processes and processes of diffusion which take a place during hot
pressing, sintering and heat treatment of powdered materials product with standing and cyclical internal and
external sources of heat are offered and investigated. Models are examined as nonlinear problem for heat
conduction and diffusion equation. The mathematical model of the mold - product as third boundary problem with
nonlinear boundary condition is considered in thesis. Nonlinear difference scheme are built for solution of
boundary problem with nonlinear boundary condition and parameters which depend on time. Algorithms are built,
software modules are developed for simulation of heat and diffusion processes. Numerical experiments were
conducted. Flow charts of the control of temperature field during processes of high temperature heat treatment of
materials is offered. Keywords: mathematical model, temperature distribution, boundary problem, difference
scheme, algorithm, numerical experiment.
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