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Tema gucepranii:
1. MaremaTryHe MOZEIOBAHHS PyXy MixK(a3sHUX IPaHULb NIPY B3aeMHIll 1uysaii y 6iHapHUX cucTeMax

2. Mathematical modeling of the motion of interphase boundaries under the condition of interdiffusion in binary
systems

Pedepar:

1. O6'eKTOM AOCIIIPKEHHS € TIPOLIECU POCTY /TIPUTHIYEHHS IPOMDKHUX (a3 [1py B3aeMHill nudysii y 6iHapHux
MeTaJIeBUX cUCTeMax. MeTa fucepTaliiiHoi po60TH MoJIsirae y CTBOPEHHI i1 KOMIT'IOTepHill peanizanii
MaTeMaTUYHUX MoJesiel pyxy MixkdasHUX IpaHULb ITPU B3aeMHiN nudysii y 6iHapHUX cucTeMax i3 ypaxyBaHHSIM
napujiaJbHUX MOJIBHUX 00'eéMiB KOMIIOHEHTIB Ta IPOBEIEHHI YMCEIBHOTO NOCiIPKEHHSI KOHKYpeHLii (a3 y
6araTo(a3HuX METAJIEBUX CIIJIABaX IJIs1 IPOTHO3YBAHHS iX BJIACTUBOCTEMN. JIJ1s1 PO3B'I3aHHS [TOCTABJIEHUX 334
BHMKOPHCTOBYBJINCSI METOAY MAaTEMAaTUYHOIO MOJEJIIOBAHHS, YMCEJIbHI METOIY PO3B'SI3yBaHHS CUCTEM HEJIHIMHMX
PiBHSHB i IUdepeHLiaTbHUX PiBHSIHD Y YAaCTUHHUX MOXiTHUX Ta I10JIOKEHHS Teopii nudysii y meTtasnax i crisasax.
HaykoBa HOBU3HA OJl€P>KaHUX pe3ysbTaTiB: 1. Briepiie po3po6sieHO BOBUMIPHY ME30CKONIYHY MOAEb JUPy3ifiHOI
KOHKYpeHILii (a3 3 ypaxyBaHHSIM NapLiaJIbHUX MOJIbHUX 00'€MiB KOMIIOHEHTIB, B 5IKiil ()a3u MalOTh BUTJISA],

BKJIOUEHb [10BiIbHOI HpopMH, 110 JO3BOJIMIIO IIPOBECTH KOMIT'IOTEPHE MO EJIIOBAHHS [IPOLeCy BUTOTOBJIEHHS



HAJIPOBiTHMKIB METOZOM "OPOH30BOI" TEXHOJIOTII 3 METOK BCTAHOBJIEHHS (PAKTOPIB, 10 CIPUSIOTh POCTY
HeoOxinHoI dasu. 2. YIoCKoHaIeHO OTHOBUMIPHI MaTeMaTH4Hi MOZeJIi rpolecy B3aeMHOI nudysii y 6iHapHUX
OaraToazHuxX MEeTaJeBUX CUCTEMAX IIJISIXOM BpaxyBaHHS Pi3HULi TapLiaJIbHUX MOJIbHUX 06'€MiB KOMIIOHEHTIB,
HAJjAl04Y MOXJIMBICTb TOYHIIIE IPOTHO3yBaTU (Pa30BUii CKJIA[ CIIJIABiB 32 HASIBHOCTI TEPMIYHOTO BILIMBY IIif yac ix
06po6KkU a6o excrutyaratii. 3. [loganpmmnii po3BUTOK OTPUMAaB METOJ, MOJIE/IIOBAaHHS €BOJIOLIT MDK(a3HOI rpaHulli y
IBOBMMIPHIl 06J1aCTi IJISIXOM 3BeIE€HHS JBOBUMIPHOI 3a/1a4i 0 CYKYITHOCTI OJHOBUMIPDHUX 337134 i3 pyXOMUMU
IPaHULISIMY, IO AO3BOJIUJIO PO3IMMPUTH KJlac PO3B'sI3yBaHUX 3a/1a4 Ta MOOYyBaTH KBa3iABOBUMIPHY MOJi€Jlb
nudysiiiHoi B3aeMoii y 6iHapHil MeTaseBiil cucTeMi [171sl IPOBELEHHS YNCEJIbHOTO AOCiIKEHHS IIPOLeCy Pyxy
Mixk¢dasHoi rpaHuLli ck1anHOI POpMU IPpY HAHECEHHI MeTaJIeBOro IIOKPUTTSI Ha TBEpAY MHinkaanky. [IpakTuyHe
3HAUEHHS Pe3yJIbTaTiB LOCIIP)KEHHS I10J1rae y po3po0Olli 064K CII0BaIbHUX aJITOPUTMIB peastisallii 3alipoIoHOBaHUX
MoJeJiel, sIKi BAKOPUCTAHO [IPY CTBOPEHHI IPOrPaMHOT0 KOMILJIEKCY [1J11 MOZ,EJII0BAaHHS [IPOLECiB
pocTy/npurHideHHs $a3 y IOBiIIbHMX MeTaJleBUX CUCTEMax Iif 4ac ix TepMidHOi 260 xiMiKO-TepMidHOi 06pO6KY Ta
IiATBEPAXKY€ETbCS aKTaMu BIPOBaKeHHs. OTpUMaHi pe3yabTaTu MOXKYTb OYyTH BUKOPUCTAHI 17151 PO3B'sI3yBaHHSI
IIMPOKOTO KOJIa 33/1aY4 i3 BU3HAYEHHS ONTUMAJIbHOTO CKJIa/ly Ta IIPOrHO3YBAaHHS BJIACTUBOCTEN METAaJIEBUX CILJIABIB,

10 CTaHE OCHOBOIO IJis1 CTBOPEHHA CUCTEM ynpaBJIiHHFI i KOHTPOJIIO TE€XHOJIOTiYHUMU rnponecammu ix OTPUMAaHHA.

2. The object of the research is the processes of growth /inhibition of intermediate phases during interdiffusion in
binary metallic systems. The aim of the thesis is the creation and computer realization of mathematical models of
the motion of interphase boundaries under the condition of interdiffusion in binary systems taking into
consideration partial molar volumes of components and conducting of a numerical study of competition phases in
multiphase metal alloys to predict their properties. In order to solve the tasks methods of mathematical modeling,
numerical methods for solving systems of nonlinear equations and partial differential equations and the theory of
diffusion in metals and alloys were used. Scientific novelty of the results is: 1. For the first time a two-dimensional
mesoscopic model of diffusion competition phases taking into consideration partial molar volumes of the
components is developed, in which phases have the appearance of inclusions of arbitrary shape, that allowed to
conduct a computer simulation of the process of manufacturing a superconductor by bronze technique to
determine the factors that contribute to the growth of needed phase. 2. One-dimensional mathematical models of
the interdiffusion in binary multiphase metal systems were improved by taking into account the difference of the
partial molar volumes of components, making it possible to predict the phase composition of alloys more
accurately in the presence of thermal effects during their processing or exploitation. 3. The method of modeling
the evolution of the interfaces boundary in the two-dimensional region through the construction of two-
dimensional problem to a set of one-dimensional problems with moving boundaries has been further developed,
which allowed to extend the class of tasks and build quasi-model of diffusion interaction in binary metallic systems
for numerical study of the movement of the interfaces boundary of complex form when a metal coating applied on
a solid substrate. The practical significance of the results of the research is to develop computational algorithms
for the implementation of the proposed models which are used to create software for simulation of

growth /inhibition of intermediate phases in arbitrary metallic systems during their thermal or thermochemical
treatment and it is confirmed by the acts of introduction. The results can be used to solve a wide range of
problems to determine the optimal composition and to predict properties of metallic alloys, which will become the
basis for system management and control of technological processes of their obtaining.
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