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Pa6Gora noceaujeHa paspaboTke TeOPETUYECKUX OCHOB NPOLECCA TEPMUYECKOW CTabunusauun CroucTbiX METannuyeckmx
cucTem. 3TN uccnefoBaHus ABNAITCA NOrMYECKUM NPOAOIMKEHUEM PA3BUBAEMOro aBTOPAMU B NOCNegHEE AECATUNETHE HOBO-
ro HanpaefieHUst N0 CO3AAHUI0 PUIKUECKUX OCHOB MOHHbIX TEXHOSIOMMIA NOnyyeHus cTabunbHbIX MHOMOCMORHBIX MHOTOMYHK-
LnoHanbHbIX MeTannuyeckux matepuanos. Teopusa ocHoBaHa Ha MexaHuamMe cTabunuaauuv aa cyet obpazosaHus nepexosHow
AByxcpaaHon obnactu. MNapameTpamu pacyeTHON MOAENU ABMSIOTCA KOIPDUUUEHTbI BIaUMHOR ANDdY3un N pasmepst BKNIO-

YeHui obpasoBaHHbIX das B AByxda3aHbix obnacTax.

Beepenune

Wcnonb3oBaHune conbr B kKadecTse 0b6pasyor npu
uccnenoBaHUM TEPMUYECKU WHAYLUMPOBAHHLIX NpPo-
ueccos (pasoBbix NPEBPAaLUEHUA UMEET No CpaBHe-
HUIO C MaccuBHbIMM 0Bpa3uamn pag NpenMyLLecTB:

1) Ha nopaakKu BENWYUH MEHbLLNe BPeMeHa pe-
nakcauun HepaBHOBECHbIX NPOLIECCOB;

2) BO3SMOXHOCTb KOMMMEKCHOrO WCNONb30BAHMUA
Hepa3pyLlalLlnx MeToaoB uccneaoBaHua — Mec-
cbayapoBCKOW CNeKTpoOCKONuM U peHTreHoda3oBoro
aHanuaa;

3) BO3MOXHOCTbL OnpeaeneHna ¢ NoMoLLbI Me-
TogoB MeccHay3pOBCKOW CNEKTPOCKONMUKM OTHOCK-
TEMbHOrO KOMUUYecTBa xenesocogepxawmx a3 Ha
nosepxHoctu u B ob6veme obpasua.

MarHeTpoHHbI cnocob ocaxaeHua Bonblue Bce-
10 NoAxoAauT Ana moaudmkauum cBoucTB honbr, Tak
KaK MMeloT NpenMyLLecTBa CO34aHUA KayecTBEHHbIX
NOKPbITUA Manbix TONWWH. MarHeTpoHHble TeXHONo-
run passusalotca B UHcTUTyTe, HauvHas ¢ 1990r.
Bbinm cnpoekTMpoBaHbl M U3roTOBNEHbl WOHHO-
nnasMeHHble YCTaHOBKM AMA HAHECeHWs NOoKPbITUA
pasnM4HOro yHKLMOHANbHOrG Ha3HaueHusa (aBTop-
Ckve npasa 3aluileHbl nateHTamu Pecnybnukn Ka-
3axcraH [1] n Poccuiickon Gegepauum [2]).

OcHoBHasi YacThb

Ob6bekTaMm SKCNepuMeHTanbHbIX UccneaoBaHui
Bbinv ABYXCNoWHble U TpexcnouHble donbrn Fe-Be,
Fe-Al, Fe-Sn, noaBepxXeHHble pPasNU4YHbLIM BUAAM
TepMuyeckor obpaboTku (oTKMram).

MeccbayspoBckne mnccnegoBaHMA KUHETUKU ha-
3006pa3oBaHUsl B CNOWUCTbIX CUCTEMaxX NpU TepMu-
YECKMX OTXKWUrax BbIMONHAMUCL NPU KOMHATHOW TeMm-
nepaType ABYMS MeTofamu peructpauuu: meccbay-
3POBCKOW CNEKTPOCKOMNUU MO KOHBEPCUOHHBLIM 3NeK-
TpoHam (K3MC) c obeux ctopoH obpasua B reomeT-
pun 0bpaTHOro paccesiHusl 1 y-KBaHTOB B reoMeTpuu
Ha nornoweHne. Ana obpaboTtkn n aHanusa cnek-
TPOB MCNOMb30BANCA METOA BOCCTAHOBNEHUS (DYHK-
UM pacnpepeneHns CBEPXTOHKMX NapameTpoB nap-
uuanbHbiX CNekTpoB. MeToa peanu3oBaH B KOMMbHO-
TepHow nporpamMe DISTRI, Bxogsiyem B nporpamm-
Hbit komnnekc MSTools [3]. B paborte 6bina onpe-
JeneHa nocnegoBaTenbHOCTL hasoBbix npeobpaso-
BaHW# B obbemMe M NPUNOBEPXHOCTHbIX CNosix 06-
pasuoB paccMaTpuBaeMbix CUCTEM NMpU NocnenoBa-
TeNbHbLIX N30OXPOHHbIX U N30TEPMUYECKUX OTXUrax, a

TaKKe OTHOCUTEeNnbHOe coaepxaHue obpasylolmxca
tas.

B kauectse npumepa Ha puc.1 npeacrasrieHbl
3aBMCUMOCTM OTHOCUTENLHOro coagepxaHua as ans
cuctem Be (1.2 mkm)-Fe(11 mkm) (1a) n Be (2.3
Mkm)-Fe(11 Mkm) (16) npu M3oTepmMuyeckux oTXKUrax.
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Puc.1. OTHOCUTENbHbBIE WHTEHCUBHOCTH | NapuuanbHbIX
K3MC-cnekTpos, cHATbIX co cTopoH A u B 6epunnuesoro
NOKPLITUA, ANA CNOUCTOW cucTemsl Be-Fe B 3asucumoctyn
OT ANUTENBHOCTYN NOCAEA0BATENBHOMO N30TEPMUYECKOrO
oTxura npu Temnepatype To=720°C: a) cnyyai nonHoro
pactBoperus 6epunnuaa, 6) cnydan Tepmudeckon crabu-
nu3auum (WTPUX-NYHKTUPHAA NUHUA-YUCNEHHBIA PAcYeT)
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BugHo, 4TOo B MepBoM crnyyae MpouCXoawnT MOSMHOE

pactsopenue Gepunnnaa, a Bo BTOPOM cryyae no-

nyvaetca ctabunbHoe pacnpeaeneHue ¢asbl FeBes.

MoaToMy BO3HUK BONPOC O CO34aHUN TaKoW huanye- ke
ckon moaenwn, kotopas 6bl onucwiBana obe cutya- 0.002 - —
uun, Ecnn B pamkax oOblMHbIX MNpeacTaBneHWd o
npouecce Auddysnn MOXHO onucaTtb NEpPBbIA Chy-
Ya, TO hbopMUpoBaHWE TEPMUYECKW CTabUMbHbIX
crioeB TpebyeT NPUHUMNWANLEHO HOBOrO paccMmoTpe-
HUA. Ha Haw B3rnsg OCHOBHOW MPWHMNHOW TepMuye-
CKOM cTabunu3aunm SIBAAETCA XOPOLO CGOPMMPO-
BaHHaa AByxdasnas obnactb mexay WHTepMeTan-
nMaOM W nepecoliweHHbIM pacTBopoM. Ha ocHoBa-
HWK 3TOro NpeanonoxXeHnsa Hamn bbina paspaboTaHa
theHomeHonornyeckas Moaerb, onucbiBalLLas dakt
TepMmuyeckon ctabnnnsauun.

OCHOBHbIM NapaMeTpoM pacyeTHOW Moaenw sie-
naetca koadbduuneHT B3aumHow aunddysun. [o-
NOMHUTEMNbHbLIM NapaMeTpoM, BXoAsWWM B npeana-
raemylo Mogenb, ABNAETCA pasMep BKNKYEHUR 00-
pasoBaHHbIX a3 B AByxdasHbIx obnacTax.

Ha puc.2a npeacraBneH rpacvk 3aBUCUMOCTM
koacbpuumeHTa auddysnn Gepunnnsa oT rnybuHbl
obpasua B pa3nuuHble MOMEHTbl BpPEMEeHW, a Ha
puc.26 - 3aBUCUMOCTU BPEMEHWN BbIXOAa CUCTEMbI Ha
ctabunusauwio ot koadduumeHToB anddysun xe-
nesa n 6epunnus. Bapvwauwm pasmepoB BKNIOYEHUA
a3 B pasyMmHbIX NpeAenax He CyLeCTBEHHO BnusieT
Ha KMHeTuKY hasoobpasoBaHus.
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Ha ocHoBaHun Mony4YeHHbIX pe3ynbTaToBs, a TaKkke Puc.2. a) 3aBnmcumocTb koagduuverTa anddyaun oT rnybuHbl
oGpaaua B pa3nuiHble MOMeHTbl BpeMeHU,

pe3ynbTaToB paHee BbINMOMHEHHbIX JIKCMEPUMEH-
o Fe-Be [4.5] 6) 3aBMCMMOCTL BPEMEHW BLIXOAA Ha CTabunMaaywio oT Koad-
TanbHbIX UccneaoBaHWn Ha cucteme Fe-Be [4,5], DULMEHTOB Anddyauy xeneaa u Bepunnms
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RESEARCH Of KINETICS OF PHASE TRANSFORMATIONS IN THIN FOILS WITH COVERINGS
OBTAINED BY ION-PLASMA DEPOSITION METHODS
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The work is devoted to development of theoretical bases of process of thermal stabilization of layered metal systems. These re-
searches are logic continuation of a new direction on creation of physical bases of ions technologies of reception of stable multilayer of
multifunctional metal materials developed by the authors last decade. The theory is based on the mechanism of stabilization at the ex-
pense of formation of transitive biphase area. Parameters of calculated model are the factors of mutual diffusion and sizes of inclusions
of the formed phases in biphase areas. According to the obtained results, as well as results of experimental researches on system Fe-
Be executed earlier, it is possible to make the following conclusions:
1. The authors have carried out experimental researches of thermally induced diffusion and phase transformations in layered systems
Fe-Be, Fe-Al, Fe-Sn.
2. The condition of creation of thermally of the stable surface layers containing the given phase is checked experimentally up.
3. The physical model allowing to describe diffusion processes in layered system with formation of thermally stable phases on a sur-
face of metal samples is developed.
4. The numerical calculation describing obtained experimental data are carried out.
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