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Junmomuas pabota: 55¢., 22 puc., 3 Tabma., 15 uctrouynukos, 1 mpui.

TEIUIOITPOBOJIHOCTH, METO/J KOHEYHbLIX 3JIEMEHTOB, METO/]
KOHEYHBIX PABHOCTEU, INIASMEHHBIE IIOTOKU,®A30BbIN ITEPEXO/I,
METAJUIL ITOJIOXKKA, )KEJIE30, TUTAH.

OOBEKTOM HCCIEAOBaHUS SIBIISUIUCH TEMIIEPATYPHbIE U KOHILEHTPALIMOHHbBIC
MOJig, BO3HUKAIOIIME B MeETaulaX M CINIaBaX MOpPU BO3JCHUCTBUM HAa HUX
BBICOKOTEMIIEPATYPHBIX IJIA3MEHHBIX ITIOTOKOB.

Llenp uccienoBanus - MOAEIMPOBAHUE TEMIIEPATYPHBIX U KOHUEHTPALIMOHHBIX
MoJie B MeTaJljlax U CIUIaBax ¢ yuyeToM (a30BbIX NMEPEXO0JI0B U U3MEHEHHUs (Pa30BOro
coCTaBa IMpPH BO3JACHCTBUHM BBICOKOTEMIEPATYPHBIX IMOTOKOB C Ppa3IuYHOM
MOILIHOCTBIO U PA3JIMYHBIM KOJIMYECTBOM UMITYJICOB.

MeTtonabl UCCIENOBAHUS - METOJ KOHEYHBIX 3JIEMEHTOB M METOJ KOHEYHBIX
pa3HoCTEN

OrnpeniesieHbl peKUMbl BBICOKOTEMIIEPATYPHOTrO IJIa3MEHHOTO BO3AECHCTBUA HA
METaJUJIbl U CIUIaBbl, 00ECIICUNBAIOIINE 3aJaHHYIO TOJNIIUHY PACIUIaBIEHHOT'O CIOS U
3aIaHHYI0 KOHIIEHTPAILMIO JIETHUPYIOIIETO 3JieMeHTa (B cllydae BO3JCHCTBHUSI Ha
CHUCTEMBI «IIOKPBITUA-TIOANOXKKa». [IpennoxkeH Moaxoa, IO3BOJISIOINMNA YyYECThb
W3MEHEHUE KOHLEHTPALMU JIETUPYIOLIETO J3JIEMEHTAa B IMOBEPXHOCTHOM CJOE W,
COOTBETCTBEHHO, (PA30BOr0 cOCTaBa MOCJE KaXKJIOTO IJIA3MEHHOTO UMMyJlbca. A
TaK)Ke TMPEIJIOKEH TMOAX0J, KOTOPHIH MOXXET OBITh HCIOJBb30BaH IIPHU pacueTe
KOHIICHTPAIIMOHHBIX TMOJied B MeTalylax B oO0JacTu Temmeparyp, OJM3KUX K
TEMIIEPATyPE IUIABIICHUS.

[lonyueHHble pe3ynbTaThl MOTYT OBITh UCIOJIB30BaHBI ISl  pa3pabOTKU
TEXHOJIOTHH  IIeJICHaNpaBIeHHOW Moau(UKallU¥M CBOWCTB MaTEpHAJIOB IPHU
BO3JEHCTBUU BBICOKOTEMIIEPATYPHBIX MJIa3MEHHBIX OTOKOB.
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Jpimomuas mpana: 55 c., 22 main. , 3 tabu., 15 kpeixin, 1mpeIki.

EIUTAIIPABOJJHACIIb, METAJI KAHYATKOBBIX DJIEMEHTAV,
METAJ]T KAHYATKOBBIX PO3HACIIEM, IIJIASMEHHBII ITATOKI,
®A3ABBII ITEPAXO]I, METAJL, TIAZIKJTAJIKA, XKAJIE3A, THITAH.

AG'exTaM facnenaBaHHs 3'SYIISLTICS TAMIIEPATYPHBIS 1 KAHIPHTPALBIAHBIS Mal,
AKIsl Y3HIKAKOLb y METalax 1 CIulaBax MHpbl Y3[3€sIHHI Ha 1X BBICOKATAMIIEPATYPHBIX
IJIA3MEHHBIX MMATOKAY.

MbpTa nacnefnaBaHHA - MaJdJIsIBAHHE TAMIIEPATYPHBIX 1 KaHLPHTPALBIMHBIX
nan€y y Mertanax 1 cijiaBax 3 yJjikam (pa3aBbIX Iepaxojay 1 3MeHbI (pazaBara CKiIagy
Ipbl Y313€IHHI BBICOKATAMIIEPATYpPHBIX MaTOKay 3 pO3HAl MaryTHacIlo 1 po3Hail
KOJIbKACI[IO IMITYJIbCAY.

Metaapsl facienaBaHHS - METaJ KAaHYATKOBBIX JJIEMEHTAY 1 MeTaj
KaHYaTKOBBIX PO3HACIIEH. .

BbI3HauaHbl P3KbIMBI BBICOKaTAMIIEpAaTypHara IUJla3MEHHara Y3/A3€sHHA Ha
MeTallbl 1 CIUIaBbl, sIKisl 3a0siClieuBarOlb 3aJaJ3€HYI0 TaVIIUbIHIO paciuiayieHara
IiacTa 1 3a1a/13€HyI0 KaHIPHTPALBIIO JIETIPYIOUbIX 3JIeMEHTaY (y BBINAAKY Y3/13€IHHSA
Ha CICTAMBI «HaKphILLs-Naakiaakay. [IpananaBansl MaabIxo, Kl Aa3Bajise YaI4bllb
3MSIHEHHE KaHLPHTpAlbll JIETIPYIOUbIX 3JIEMEHTay Yy MaBSIpXOYHBIM Iulacle 1,
aanaBeAHa, (haszaBara CKJIaQy Macis KO)KHara Iula3MEHHara IMIyJibcy. A Takcama
npanaHaBaHbl — MAJbIXOJ, SAKI MOXKa Oblllb  BBIKAPBICTAHBl MPHI  Pa3IIKy
KaHIPHTPAIBIMHBIX Naney y MeTalbl ¥ rajiHe TaMIepaTyp, OJi3KiX Ja TIMIOEPATyphl
1Ay JICHHS.

ATpBIMaHbISl BBIHIKI MOTYIb OBIIb BBIKAPBICTAHBI JIJIsi PAacCHpaIloyKi TIXHAJIOT11
MATaHakipaBaHail Mazablpikaubll yiacuiBacUusgy MaTIpbiay Opbl  Y3/3€sHHI
BBICOKATAIMIIEPATYPHBIX TUIA3MEHHBIX MTATOKAY.



ANNOTATION

Degree paper: 55 p., 22 ill., 3 tab., 15 sources, 1 app.

The temperature and concentration fields, which arise in metals and alloys affected
by high-temperature plasma flows were the objects of the research.

The main purpose of this study is to simulate temperature and concentration fields in
metals and alloys, taking into account phase transitions and changes in a phase
composition when exposed to high-temperature flows with different powers and different
numbers of impulses.

Research methods of study that were used are finite element method (FEM) and
finite difference method (FDM).

Modes of high-temperature plasma impact on metals and alloys have been
determined, which provide a specified thickness of the molten layer and concentration of
the alloying element (in the case of effects on coating-substrate system). Two approaches
were suggested. The first one takes into account the change not only in the concentration
of the alloying element in the surface layer but also the phase composition after each
plasma impulse. The second one can be used to calculate concentration fields in metals in
the temperature range close to the melting point.

The results can be used to develop a technology for purposeful modification of
properties of materials under the influence of high-temperature plasma flows.



