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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 27.29.27

Tema gucepranii:

1. MaTeMaTryHe MOAEIIOBAaHHS IIPoLeciB TepMoandy3ii y HOpOIKOBiil MeTayprii

2. Mathmetical modeling of thermodiffusion processes inpowder metallurgy

Pedepar:

1. O6'eKT mocigpKeHHs - poLecu TepMmoardysii y IOpOIKOBil MeTanyprii, o Bifi0yBalOTHCSI Mif] 4aC OCHOBHUX
TEXHOJIOTIYHUX OIlepaliil: IPeCYBaHHS, CIIIKaHHS, TEPMiUHOI, TEPMOLMKIIIYHOI Ta €JIEKTPOILJIAaCTUYHOI OOPOOKHU
PYXOMUX Ta HEPYXOMUX BUPOOIB i3 MOPOLIKOBUX Ta iHIIMX MaTepiasiB Mif Aielo BHYTPIIIHIX Ta 30BHIIIHIX,
IepioAUYHO Ta MOCTIMHO Jilouux IpKepes Teria. TeopeTuyHi i IpakTUyHi pe3ysabTaT: Y poOoTi CTBOPEHO Ta
PO3BUHYTO HOBUI HAyKOBUII HAIIPSMOK, SIKUM I10J15ITa€ y pO3pOOJI€HHI, y3arajJbHEHHi Ta pO3BUTKY TEOPETUYHOI
OCHOBM MATE€MATUYHOTO i KOMII'IOTEPHOTO MOJIEJIIOBAHHS IPOLECIB TepMOIuPy3ii y IOPOLIKOBIM METayprii.
BrKOHaHI JOCIIIPKEHHS LO3BOIUIM 3MEHIIUTY BUTPATHU YACY i KOIITIB Mif} YaC IIPOEKTYBaHHS TEXHOJIOTIYHUX
IIpOlLIeCiB, pO3POOKM KOHCTPYKTOPCBKO-TEXHOJIOTIUHOI IOKyMeHTallii i1 o6sanHanHs. HaykoBa HOBU3HA: 3 €IUHO]
KOHILIENTyaJIbHOI TOYKHU 30PY pO3p00JIEHO HOBi MaTeMaTHU4HI MoZeJti poueciB TepMoaudysii y BUTJIsIi IOYaTKOBO-
KpaloBUX, HEJIOKAJIbHYX Ta 3a/1a4 i3 HEJIOKaJIbHMMU IHTETPAJIbHUMU YMOBaMHU, CTAJIMMY Ta 3MiIHHUMU

Ter10i3sNIHUMU XapaKTePHUCTUKAaMH B PyXOMiil Ta HEPYXOMill 061aCTi 3 OCTIIIHO Ta NEPIOIUYHO [iI0UNMU



BHYTPILIHIMU Ta 30BHILIHIMU JpKepesiaMu TeIlla; MaTeMaTUYHi MogeJli TpolieciB Tepmoandysii nobynoBaHi Ha
OCHOBI CUCTEMU KpaioBUX 3a7ay [1JIs1 PiBHSHb 1apabOoJIiyHOrO TUITY 3 YMOBaMU CIPSDKEHHS Ta iMIIEJAHCHOTO TUILY,
1110 OIMCYIOTb IIPOLECHU CIIiIKaHHSI Ta Bifilajsly BUPOOiB KPYrOBOrO Ta IIPSIMOKYTHOTO Ilepepisy; o0y 10BaHO
MaTeMaTU4Hi MOJeJli TeMIIEpAaTyPHUX PO3NOIIIB Y BUIJIAA] HEIHIMHNX [I04YaTKOBO-KPAaOBYX 3a4a4 31 CKIagHUMU
rpaHMYHMMHU YMOBaMH, 10 3ajieXaThb Bill KOOPAMHAT Ta 4acy, 10 ONUCYIOTh TEIJIOB] MPOLIECH Y BaJIKOBUX Kasibpax

I1if1 9yac poTauiliHOTo KyBaHHS, €JIeKTPOIJIACTUYHOI Ta TEPMOLIMKIIIYHOI 0OpPOOKYU PYXOMUX Ta HEPYXOMUX BUPOOIB.

2. The object of research is the thermal diffusion processes in powder metallurgy that occur during major
operations: compaction, sintering, thermal, thermal cycling, electroplastic process of moving and stationary
products from powder and other materials under the influence of internal and external continuously or
periodically operating heat sources. Theoretical and practical results: the work was created and developed a new
scientific direction is in development, synthesis and development of theoretical basis of mathematical and
computer modeling of thermal diffusion in powder metallurgy. Completed research allowed to reduce time and
money costs during the design process, development of design and technological documentation and equipment.
Scientific novelty: from a single conceptual point of view new mathematical models are developed of
thermodiffusion processes as initial boundary value, non-local and problem with nonlocal integral conditions,
constant and variable thermal properties in moving and stationary field with constant current and periodic
internal and external heat sources; thermodiffusion process mathematical models are constructed on the basis of
boundary value problems for equations of parabolic type with conjugation and impedance type conditions
describing the processes of sintering and annealing products of circular and rectangular cross section;
mathematical model of temperature distribution in a nonlinear initial boundary value problems with nonlinear
boundary conditions depending on the coordinates and time and describe the thermal processes in roller sizes
during rotary forging, elektro-plastic and thermocyclic process of moving and stationary products are
constructed.
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