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1. Beepeune

BrImostHeHHBIE MCCTIeIOBAHNS KACAIOTCs TTOTYUeHNUST
BBICOKOKAUECTBEHHOI Hepskasetolieil cranu. OunieHre
MeTaJLIa OT HEMETAJINYECKUX BKIIIOUEHUN SIBIISIETCST OJI-
HOW M3 KJIIOUEBBIX 33/1a4 ITPU MTPOU3BOJICTBE KOPPO3UOH-
HocTolikux craseil. Hanbosee ahheKTHBHBIM, ¢ TOUYKH
3PEHUST YMEHBIIEHNS BPEIHOTO BIUSHI HEMeTaJTITIec-
KIX BKJTIOUEHUIT Ha KAYeCTBEHHbIE XaPAKTEPUCTHKU CTAJIH,
B HACTOSIIIIEe BPEMSI SIBJISIETCST (PUBUKO-XMMUYECKUIT CII0-
c00. B ero 0cHOBE JIEXKUT TIPEBpAIEHe HEKeTATENbHBIX
HEMETAJTINYECKIX BKITIOUEHHI TTOCPEJICTBOM PACKUCITCHIS
U MOJVI(PUKAIINH B KOMILJIEKCHbBIE COEIMHEHS TIPABUITh-
HOW (hOPMBI, CIIOCOOHBIE HE TOJIBKO OTHOCUTENBHO JIer-
KO YIQJIATCS M3 MEeTAJIa, HO U, OCTaBasCh B HEM, He
OKa3bIBaTh KPUTHUECKOTO BIIMSHUS HA KAIeCTBO METAJLIA.

[Ipn amanmmse TepMOAMHAMHYECKOTO TOTEHITHATA
06pa3oBaHVst OKMCIOB MTPUBEIECHHOTO PSI/Ia METAJIIOB,
HAWJIy4llife TI0KA3aTeJu BBIIBUJINCH y TUTAHA, Ba-
HajMs, aJIOMUHKMS ¥ OOpa, KOTOpble 00pa3yioT co-
OTBeTCTBYIOIME OKuUCHabl, peakiuu (1)-(4) [1].

3Ti+50=Ti305 AG.=0,7151T 36411 (1)
2V+50=V,05; AG! =0,6686T-2726,9 (2)
2B+30=B,05; AG!=0,408T-1991,9 (3)
2A1+30=Al,05; AG’ =0,5189T -2436,9 (4)

ITonobHble pe3yJbTaThl NpUBEAEbl B Oojee PaHHUX
paborax [2, 3]. HeckombKO OTIMYAIONIMECS TEPMOAUHA-
MITYECKHE XAPAKTEPUCTUKY PACKUCIEHVST METAJLTHIECKUMU
JOGABKAMI XaPAKTEPU3YIOTCS Pas/IYeM METOAUK (PUSKKO-
XUMHYECKUX MCC/ICIOBaHNH. B HacTostiee BpeMsi B TIpakK-
THKE TIPOBE/ICHNUS PACKUCJIEHMST PACILIaBa JKeJlesa MIPOKO
UCIIOJTB3YETCsT IIPUMEHEHNE KOMILIEKCHBIX PACKHCIUTEIEH —
coueTaHne JBYX ¥ 0oJiee METAIMUECKUX J00aBoK [4].

2. llems pa6oThr

[{espio HACTOANINX HCCIEOBAHUN SIBJISIOCH MTPO-
Be/leHre TEPMOAMHAMUYECKOTO aHaIM3a IIPOIecca
KOMILJIEKCHOTO PACKHUCJEHUsI HEPJKABEIOMENH CTaan
B nuarnasone temiepatyp ot 1500 mo 2500 K.

3. BuinonHenue MCCNegoBaHui U
o6Cy¥AEHUE PE3YNLTATOB

B nocseanee Bpemsi MMPOKOe pacrpocTpaHeHUe

HOJIyYUJIM TIPOIECCHI C ITPUMEHEHUEM TeXHOJIOTHU
KOMILJIEKCHOTO packucyienust paciuiasa [5]. Texuosorust
KOMTLJIEKCHOTO PACKUCJCHUS TIPEYCMaTPUBAET TIOCTe-
ZIOBATEJIbHOE ITPOBEIEHNE PACKIICIEHIS PACIIIIABA IBYMSI
u Gomee packucaureramu [4, 6, 7].

[lns BoImoHEHUS (PU3UKO-XUMUYECKOTO aHATU3a
HCIIOJIb30BAJIM COUYETAaHNE METAJNINIeCKUX H00aBOK,
UCXO[sI M3 yCTaHOBJIeHHOTro B pabore [1] psma pac-
kucanteapnoil cnocobnoctn: Ti V, Al, B, Cr, Zr, Mn,
Si, Ca, Be, Mg, a Takke u Jpyrux cOueTaHWIL.

4Ca+3Ti+100=4Ca0Ox3TiOy;

AG' =1,63T -8243,8; )
3Ca+2Si+70=3Ca0Ox2Si0y;

AG =1,64T -5800,4 ; (6)
2A1+Ti+50=A1203XTiOQ;

AGY =0,83T—3883,4; )
2A1+2Si+70=Al,03x2Si0s;

AG) =1,16T-5177,1; (8)
Ca+4A1+70=CaOx2Al,03;

AG) =1,2T-5817; )
3Ca+2V+80=3Ca0xV,0s;

AGY =1,25T-5798,3 ; (10)
2Mn+Ti+40=2MnOXTiOy;

AG’=0,62T-2812,2; (11)
2Mn+Si+40=Mn,SiOy;

AG’ =0,58T -2727,1; (12)
3Ba+2Al+60=3BaOxAl,O3;

AGY =0,98T -5063,8 (13)
Ba+2V+60=BaOxV,0s;

AGY =0,86T-3721,7 ; (14)
2Ba+Ti+40=Ba,TiOy;

AG’ =0,64T -3277,6 5 (15)
2Ba+Ti+40=2BaOxTiOy;

AGY =0,63T-3270,1; (16)
3Ca+2Ti+70=C33TiQO7;

AG) =1,14T-5756,9 (17)
Be+6Al+1OO=A16BeO10;

AG’ =1,97T -8451,4 ; (18)

C]IelIyIOHH/IM ITallOM MCCJIe/I0BaHMA ABJIAJIOCH UCIIOJIb-
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Tpex u 6ojiee 27EMEHTOB. Bbiin BBIOPAHbI TPYIUPOB-
KM 3JIeMeHTOB, TipesicTaBientbie peakiusamu (19)...(30).

2Mg+4Al+5Si+180=A1,Mg,Si5;O1s;

AG! =2,98T-13875; (19)
3Fe+2Al+3Si+120=Fe3Al,Siz0y;
AG) =1,96T -8462,8 ; (20)
2Fe+4Al+5Si+180=FeyAlSisOs;
AG) =3,13T-13482; (21)

4Ca+6Al+6Si+C+270=Casz(Al,Siy0g)3xCaCOs;

AG =4,95T - 21504 ; (22)
2Ca+2Al+Si+70=Ca,Al,SiO7;

AG) =-0,49T - 4272,7; (23)
Ca+Mg+2Si+60=2(CaMg)x0,5Si03;

AG) =1,07T-4816,4; (24)
Ca+Mg+Si+40=CaMgSiOy ;

AG'. =0,69T -3310,9 (25)
Ca+Ti+Si+50=CaTiSiOs;

AG’=0,75T-3789,7; (26)
Ca+2A1+2Si+80=CaOxAl,03x2Si0y;

AG’ =1,29T -6263,7 ; (27)
2Ca+Mg+2Si+70=2Ca0OxMgOx2SiOy;

AG) =1,18T-5736,2; (28)
Ca+Mg+Si+40=CaOxMgOxSiOy;

AG) =0,68T-3311,1; (29)
Ba+2Al+2Si+80=BaAl,Si,Os;

AG) =1,31T—6334,2; (30)

W3 pesynsraToB pacueTa M3MeHEHUsI IOTeHI[ala
Tu66ca BusiHO, 4o HarbOIbINEH 3(hHEKTHBHOCTHIO 00-
JlajaeT KOMILJIEKC HA OCHOBE a/JIOMUHUS U KPEMHUS C
TaKUMI MeTaJJlaMU, KaK MarHui, jKeae30 M KaJbIuii.
Hauboibimnas s GeKTHBHOCTD BbIsIBJIEHA IIPU CO3IAHUN
KOMILJIEKCA Ha OCHOBE aTIOMUHUS U KPEMHIS C KaJIbIIEM
u yrieponoM, peakius (22). OfHako TaKol KOMILIEKC
MOJKET CO3/IaBaTh YCJIOBUS JJIST JIETUPOBAHUST CTAJN
YIJIEPOIOM, YTO IPHUBEAET K YXYALIEHUIO ee KauecTsa.

O0bsicHEHNE MOJTYYEHHBIX PE3YJIBTATOB MOYKHO M3JIOKUTh
cremytorieir Mozienbio. [1pu mofaye B paciiiaB, B KayecTBe
1epBoro, GoJiee C1aboro METAINYECKOIO PACKUC/IATENS U3
Psizia CPOJICTBA K KHCIIOPO/Y TIPOMCXO/UT B3AUMOJICHCTBIE
C PacTBOPEHHBIM B PACILIABE KHUCJIOPOAOM M 0OpasoBaHUEe
COOTBETCTBYIOLIEIO OKUCIIA.

4. Brisognt

[l onTUMU3aY TEXHOJIOTUH PACKUCIEHNS CTAN
1e/1ec000Pa3HO MCIIOJIb30BaTh KOMILJIEKCHbIE PACKUCIIN-
TeJIM Ha OCHOBE KOMOMHALIMI MeTaJlIoB U3 Psia CPO-
cTBa uX K Kucyopony. IIpm atom ciemyer yduTsiBaTh
KOHIICHTPAIIMOHHbBIC 3aBUCUMOCTHU HACTYILJICHUS PABHO-
BecHs PeakInii B3anMO/IeNCTBUST MEXK/Ly METAJIJIOM-Pac-
KUCJUTEJIEM U PACTBOPEHHBIM B pacIjlaBe KUCIOPOIOM.
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