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Moga guceprariii:
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Tema guceprauii:
1. MopenoBaHHS MIPOLIECiB KPUCTAaJi3allii CIIJIaBiB METO4OM HEIlePePBHUX KIIITUHHUX aBTOMATIB

2. Continuous cellular automata modeling of alloy crystallization processes

Pedepar:

1. Incepranifina po60Ta IPUCBIY€HA PO3BUTKY Ta peasisallii HAayKOBO-IIPAaKTUYHUX 3aCafi MATEMaTU4YHOIO
MO/IE€JII0OBAaHHS TEXHOJIOTIYHUX NPOLECiB KpUCTai3alii 6iHapHUX CIIJIaBiB 3a JOIIOMOTrOI0 METOly HEIIEPEPBHUX
ACUHXPOHHMX KJIITUHHUX aBTOMaTiB. MeTOI0 LOCiIPKEeHHS € MiBUllleHHS e(peKTUBHOCTI MTPOollecy BUPOIyBaHHS
KPUCTAJIiB IIJISIXOM MOJEJIOBAaHHS MOro IMHAMiK1 Ha OCHOBI pO3pPOOKM aCUHXPOHHUX KJIITUHHO-aBTOMAaTHUX
Mogesnel qudysifHYX Ta TENJIOBUX SIBUI 3 (Pa30BMMU [IEPEXOAMU NIEPLIOTO poAy. 3AiCHEHO iMiTalliliHe
MO/JIE€JIIOBAHHS IIPOLIECY HAIIPaBJIEHOI KPUCTAali3allii po3JIaBiB 3 ypaxyBaHHSIM CETperallii i 3a71€XHOCTI
TeMIiepaTypu (pas3oBoro nepexojly Bill CKIasy MaTepiay, o, 3a IEBHUX YMOB, MOXKE ITPU3BOAUTH [0 SIBUILA
KOHLIEHTPALiMHOTO IIEPEO0XO0JI0AKEHHS i HEpiBHOMIPHOI reoMeTpii ppoHTY KpucTanidanii. OTpuMaHa KijbKicHa
MOJeJIb IIPOLIECiB TEIJIONPOBiNHOCTI Ta Audy3il Ha OCHOBI HenepepBHUX KIIITUHHMX aBTOMATIB, 5IKa, Ha BiTMiHY Bif

[oTepeHiX, J03BOJIslE OTPUMATH PO3B'SI30K 3a7javi TEIJIONPOBITHOCTI B OyIb-sSKUII MOMEHT 4acy. [IpoBezneHe



3iCTaBJIEHHSI BK€ BilOMUX TEOPETUYHUX i €KCIIEPUMEHTA/IbHUX JAHUX Ta PE3YJbTATiB YMCEIbHUX PO3B'SI3KIB [1JIs1
IeKiJIbKOX 3a7la4 TeIJIONPOBINHOCTI 3 BiANOBIZHUMY pe3yIbTaTaMu O0YMCIIIOBAIbHUX €KCIIEPUMEHTIB, 110
IIPOBOJIMJIACH i3 3aCTOCYBAaHHSIM METOJly aCUHXPOHHUX KJIITHHHUX aBTOMATiB. Pe3ysibTaTu OPiBHSIHHS
MigTBEPIKYIOTh aleKBAaTHICTh NIPEACTABIEHOI MOLEJI Ta MOKJIMBICTS il 32CTOCYBaHHS Ha IIPAKTHUL. YJOCKOHAJIIEHO
METOJMKY IIPOBEIEHHS TEXHOJIOTIYHOTO MIPOL,eCy OTPMMAHHS 6araTOKOMIIOHEHTHUX CIJIABiB METOLOM 30HHO]
I1IJIaBKY IIJISIXOM 3aCTOCYBaHHS aJIrTOPUTMY IIOLIYKY ONTUMAabHUX YMOB BUPOLLyBaHHs. Po3pobyieHuil nporpaMHuit
IIPOJYKT, SIKAI1 peaslidye KJIiTUHHO-aBTOMaTHY MO/IeJIb IIPOLeCY TeIJIONPOBiAHOCTI, TOKJIMKAHU MiIBUIIATH
e(eKTUBHICTb BUPOOHUIITBA SIKICHOTO TEPMOEJIEKTPUYHOTO MaTepiay MJsXOM [IPOBELEHHS 00YMCIIOBAIbHUX
eKCIIepuMeHTiB. PesysibTaTu po6oTtu BripoBamkeHo Y TOB «InTepm», TOB «BanbCodT1» Ta HaBYasnbHUI MIpoliec
Kadenpu (isvKy HaMiBIPOBIIHUKIB i HAHOCTPYKTYP YepHiBelbKOro HallioHAJIbHOTO YHiBEepCUTETY iMeHi HOpis
denproBrya.

2. This thesis describes development and implementation of scientific principles of mathematical modeling of first
ordered phase transformations processes by using continuous asynchronous cellular automata method. The
purpose of this study is to increase efficiency of crystal growth process by modeling its dynamics based on the
development of asynchronous cellular automaton models of diffusion and thermal phenomena with first-order
phase transitions. Simulation of the process of alloys directed crystallization was performed taking into account
segregation and dependence of the phase transition temperature on the material. This can, under certain
conditions, lead to concentrated overcooling and uneven geometry of crystallisation front. A quantitative model of
the processes of diffusion and heat conductivity through continuous cellular automata is obtained. This model,
unlike previous ones, provides a solution to the problem of heat conductivity at any point in time.A comparison of
already known theoretical and experimental data and the results of numerical solutions for certain problems of
thermal conductivity to the corresponding results of computational experiments carried out using the method of
asynchronous cellular automata has been made. A comprehensive testing of the constructed model was conducted
to confirm the adequacy of its application. Methodology for conducting a technological process to obtain
multicomponent alloys by the method of zone melting was improved by application of the searching algorithm of
optimal growing conditions. The software product is developed that runs cellular automata model of thermal
conductivity and is intended to increase the efficiency of thermoelectric material quality through computational
experiments. The results of the work have been introduced into “Interm” Ltd, “ValSoft" Ltd and to the educational
process of the Department of Semiconductor Physics and Nanostructures of Yuriy Fedkovych Chernivtsi National
University.
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