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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. BnuB nugysiiiHuX NpoLeciB Ha €BOJIOLII0 PO3NOLiTy (a3 y KOHTaKTHUX 30Hax OiHApHUX Ta NOTPIMHUAX

METaJIEBUX CUCTEM

2. Influence of diffusion processes on the evolution of phase distribution in the contact zones of the binary and
ternary metallic systems

Pedepar:

1. Incepranis IpUCBAYEHA TEOPETUYHOMY ONMCAHHIO Ta MOJEJIOBAHHIO 0COOINBOCTEN TBEPAO(Pa3HUX peakil i
B3aeMHOI nudy3ii B 6iHapHUX i HOTPIHNUX METaJIeBUX CUCTEMAaX Ha MifICTaBi 3araJlbHUX TEPMOIMHAMIYHUX
IIPUHLUIIIB. PO3p06JIeHO Mifxony 10 B3aEMOY3ro[iKeHoi 106yI0BY JiarpaM CTaHy Ta po3paxyHKy AudysiiiHoi
B3aeMOJii B IOTPiliHUX cucTeMax i3 Bo(pazHUMU 30HaMU. OTPUMaHO KpUTEPii IpurHidveHHs /pocty ¢as, Koau y
nifACcyMKOBil Auy3iliHil 30Hi geski a3y abo B3araii He POCTYTb, a60 iX PICT MOXKHA CHIOBIJIbHUTY AOJABaHHIM
TPeThOTO KOMIIOHEHTa 110 6iHapHOi cuctemu. Ha 0CHOBI po3po6iieHNX MiIX0iB pO3IJISIHYTO 3a4a4i
HU3bKOTEMIIEPATYPHUX (PA30BUX NUDY3iIHUX [1I€PETBOPEHD, a CaMe, KOMiPKOBOro po3mnazy, ¢pa3oyTBOPEHHS 3a
InQysifiHO iHAYKOBaHOI Mirpatii MexX, cerperauiiiti epekTy Ha pyxoMux Mexxax (a3z. PO3IyIsiHyTO €eBOJOLiNHI
PIBHSIHHS, IO [103BOJISIOTH OJJHO3HAYHO PO3PaxyBaTy TOBLUIMHY Jamesieil i MBUAKOCTI pyXy GpoHTy $HazoBoro

nepeTBopeHHs. ONIMCaHHS TaKOTo TUILY 337ja4 BUKOHAHO Ha OCHOBI PO3BMHYTOTO IiJIXOY 32 PO3B'sI3aHHS PiBHSIHB: 1)



I1Py3ifHOrO MacoNepeHeCceHH s, 2) 6aJaHCy NOTOKIB €HTPOIIii; 3) MAKCMMAaJIbHOCTI MIBUAKOCTI PO3CisSIHHS BiJIbHO]
eHeprii. [Iy11 po3paxyHKy KoedilieHTiB nudyaii B noTpiliHuX 6araToPa3Hux cuCTeMax po3po6ieHO METOIUKN
IOCiIKeHHS 3pa3KiB crienianbHoi popmu (T-3paskis).

2. This thesis is devoted to the theoretical description and modeling of the peculiarities of the solid state reactions
and interdiffusion in binary and ternary metallic systems on the basis of the general thermodynamic principles.
Approaches to the self-consistent construction of the phase diagrams and evaluation of the diffusion interaction in
the ternary systems with two-phase regions were developed. The criteria of the suppression/growth of the phases
were obtained for the cases, when in the final diffusion zone some phases either completely suppressed, either
their growth could be decelerated by the addition of the third component in the binary system. The problems of
low-temperature diffusion phase transitions, namely discontinuous precipitation, phase formation at diffusion-
induced boundary migration, segregation effects on the moving phase boundaries were considered on the basis of
the developed approaches. The evolutionary equations which allows unambiguously calculate the thickness of the
lamellas and the velocity of motion of the phase transition front were considered. The description of such kind of
problems was performed on the basis of the developed approach for solution of the following equations: 1) of
diffusion mass-transport; 2) of entropy flux balance; 3) of maximum of entropy production. The investigation
methodology of the samples with specific shape (T-shape samples) was developed for the purpose of diffusion
coefficient evaluation in the ternary multiphase systems.
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