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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koy TeMaTHYHUX PYOPHK: 29.19

Tema guceprauii:
1. TTponiecu pazoyTBOpPeHHS B 6iHAPHUX i 6araTOKOMIIOHEHTHUX aMOP(HUX CIJIaBaX Ta iX BIJIMB Ha TEMIIEPATyPHO-

4acoBY CTabi/IbHICTb.

2. Phase formation processes in binary and multicomponent amorphous alloys and their effect on thermal stability.

Pedepar:

1. TeopeTr4HO i eKCIIepuMeHTaJIbHO JI0BEIEHO, 10 IIPOoLeC KpUCTasisarii 6a30Brx 6iHapHUX CIyIaBiB cuctemu Fe-B
IIPOXOJUTD B JIeKisbKa CTaifl y BillIOBIAHOCTI 4O AiarpaMu CTaHy: CIIOYaTKy KPUCTAJi3yeThCsl TBEPAUM PO3YMH 60py
B 0-3a7i3i (0-¢asa), 1pu 1pbOMY 3pOCTae KOHIEHTpalisl 60py B aMOp(Hiil MaTpuLii; Yepe3 NeBHUI Yac IOUNHAETHCS
KpucTalidalis ximiyHoi criosyku Fe3B ((o-¢asn). [TokasaHo, 0 6araTOKOMIIOHEHTHI aMOp(]Hi cIy1aBu
XapaKTepU3yI0ThCS /bl BUCOKOIO YaCOBOIO TEPMOCTA0IIBHICTIO B TIOPIiBHSHHI 3 6iHAPHUMH, 32 PaXyHOK
raJibMyBaHHS AUQY3iliHKX TPOLIECiB, IOB'SI3aHUM i3 YTBOPEHHSIM B HUX YJIbTPAJUCIIEPCHUX CIIOJIVK, SIKi
VIOBIJIBHIOKOTH Npouecu 1udysii Fe ta B, TMM caMyM nepenkoiKandy yTBOPEHHIO OCHOBHUX (pa3 6a30BOro
CILJIaBY, SIKi KPUCTAi3YyIOThCS B IEPILy Yyepry. TeopeTUIHO OOIPYHTOBAHO i €KCIIepUMEHTAJIbHO Peajli3oBaHO

Ipoliec ovyuieHHs: aMopdHOI MaTpUlli Bi BMOPOXKEHUMX LIeHTPiB KpUCTasli3aliii Ha OCHOBI aHaJIi3y M10JI0KEHb



T€PMOJMHAMIYHOI TEOPii BUCOKOTEMIIEPATYPHOI CTabiIbHOCTI aMOP(HUX CIJIABIB, 3riJHO 3 SIKOIO iCHY€E iHTepBaJl
TEeMIIEpaTyp, B IKOMY Pi3HHULS XIMIYHUX ITOTEHLiaiB MixX (pazaMu B reTeporeHHiu cucteMi amoppHa MaTpHULs —
BMOPO>X€HI LIeHTpY KpucTasizallii BileMHa, TOOTO BUKOHYETHCS YMOBa MOXJIMBOCTI PO3YNHEHHS BMOPO>KEHUX
LeHTpiB KpuUcTanisaujii. [IokasaHo, 10 3apONOHOBaHI PEXXUMU TEPMOOOPOOKU [I03BOJISIIOTh PO3IMPUTH IHTEpBaIN
TepMiuHOi cTabiNbHOCTI aMOp(PHUX CIIJIaBiB HA OCHOBI 3aii3a Ha (20- 40) K nuigxomM ounieHHs aMmop@HOi MaTpuLi
BiJl BMOPO>XKEHUX LIeHTPIiB KpUCTai3alii 3a paxyHOK BucxinHoi nudysii. Ha ocHoBi anamnisy Teopii
BHCOKOTEMIIEPATyPHOI TEPMOAMHAMIYHOI CTabiIbHOCTI aMOP(QHUX CIIJIABiB 3alIPOIIOHOBAHO METOJ, OTPUMAaHHS

aMOp(pHO-HAaHOKPHCTAJIiYHOTO CTaHy 3 TOYaTKOBOTO aMOP(HOTO.

2. It is theoretically and experimentally proven that the crystallization process of the Fe-B basic binary alloys
passes several phases in correspondence with their state diagram: first, a solid solution of boron in o-iron (o-phase)
crystallizes with the boron concentration in amorphous matrix growing up; then at some point the crystallization
of the Fe3B chemical compound begins ( o-phases). It is shown that multicomponent amorphous alloys possess
higher thermal stability compared to the binary allows because of the diffusion processes slowdown related to the
formation of ultradispersive compounds delaying the diffusion processes of Fe and B, thus inhibiting the formation
of the common phases of the basic alloy, which crystallize first. The process of purification of the amorphous
matrix from frozen-in crystallization centers was theoretically grounded and implemented experimentally on the
basis of analysis of the provisions of the thermodynamics theory of high-temperature stability of amorphous
alloys, which claims existence of the temperature range, in which the chemical potential difference between
phases in the heterogeneous system amorphous matrix - frozen-in centers is negative, thus complying with the
condition for the possibility of dissolution of the frozen-in centers. It is demonstrated that the suggested thermal
processing modes allow to extend the thermal stability ranges of the iron-based amorphous alloys by (20-40) K by
means of purification of the amorphous matrix from the frozen-in crystallization centers by the ascending
diffusion. On the basis of analysis of the theory of high-temperature thermodynamic stability of amorphous alloys,
a new method of obtaining amorphous nanocrystalline state from the initially amorphous state was proposed.
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