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OLIEHKA TEMIIEPATYP U COCTABOB 3BTEKTUK BUHAPHBIX
U TPOMHBIX CEUEHUU CUCTEMBI BaO — Al,O; — Fe,0;

[IpoBeneHa OleHKa MaKCHUMATbHBIX TEMIIEPATYp CIYXKOBI COCTABOB IBTEKTHUK OMHAPHBIX U TPOUHBIX Ce-
yenuit cucremsl BaO — Al,O3; — Fe;O3. Onpenenesl obnacty Hanbosee MPUTOIHBIC TSl TOMYUYCHHUS 3a-
UIUTHBIX BSOKYIIMX MATEpPUAJIOB C MOBBIIICHHON TeMIEepaTypoil 3KCIUTyaTalllu.

KioueBble cjioBa: cucTema, 3BTEKTUKA, CEUYECHUSI CUCTEMBI, TEMIEPaTypa, JUKBUIAYC, 3aIIUTHBIC
BSDKYIIME MaTepUaIIbL.

Bo3spacTaroiiue TpeboBaHus, NpeAbsIBIsEMble K PA3IUYHBIM 3aIIUTHBIM KOM-
MO3ULIUAM, TpeOyIOT pa3padOTKU HOBBIX BHIAOB MOJAU(YHKIIMOHAIBHBIX MaTepua-
JIOB CIIEMAJIBHOTO Ha3HAUYEHMU s, 00J1aJal0IINX KOMIIJIEKCOM 3aJJaHHbBIX CBOMCTB.

C 3TO#1 TOUKH 3pEHHUS MEPCHEKTUBHBIMU SABJISIOTCS MaTepHalibl HOBOTO KJlacc-
ca — OapuiicoiepKalllie IIEMEHTbI, KOTOPBIE SBIISIIOTCA OBICTPOTBEPCIOIIUMHU, BbI-
COKOIIPOYHBIMU MaTepuajiaMH CO CTAOMIILHBIMU KCIUTyaTallMOHHBIMU XapaKTepH-
CTUKaMH. CTOMKOCTBIO K Pa3JIMYHBIM BHUJIAM H3IyYEHUW, HU3KOW CTEIECHBIO pasy-
MIPOYHCHUS MTPH MOBBIMIEHHBIX TeMIIepaTypax u T.1. [1 — 4 ].

B TexHoOrnu crienMalibHBIX BSXKYLIUX MaTepUalioB Oapuiicoiepikaiiasi cuc-
tema BaO — Al,O3; — Fe,O3 saBisgeTcss 0CHOBOM LIEMEHTOB € 3aIMTHBIMH CBOWCTBA-
MU, B COCTaB KOTOPOM BXOIAT (peppuThl Oapusi, 0OEClEeUMBAIOIINE 3alUTHBIC
CBOMCTBa MarepualiaM, a TakKXe aJllOMHHAThl Oapwuisi, 00Jafarouue BSIKYIIUMU
CBOWCTBAMMU.

OnHOM M3 OCHOBHBIX XAPAKTEPHUCTUK CIELUATIBHBIX LIEMEHTOB SIBIIIETCA HX
CTOMKOCTH K TeMITepaTypHbIM Harpy3kam [1].

B cBs3u ¢ 3TMM 1114 onpeAeneHns MaKCUMAIIbHOM TeMIIEpaTypbl HCHOJIb30Ba-
HUs OapuiicofepsKalux EMEHTOB ObLla MPOBEICHA OLICHKA TEMIIEpaTyp U COCTa-
BOB DBTEKTHK OMHAPHBIX U TPOMHBIX ceueHuit cucteMbl BaO — Al,O3 — Fe,0s.

st mocTpoeHus! MOBEPXHOCTEN JIMKBHUyCAa OMHAPHBIX U TPONUHBIX IBTEKTHU-
YECKUX CUCTEM HCHOJIb30BAJICS METOJ JICTEHHA-XayJleHa, OCHOBAHHBIM Ha pe-
HIEHUHU CUCTEMbI HEJIMHENHBIX YPAaBHEHUM.
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Pacyer »BTeKTMK B OWMHApHBIX CHCTEMax MPOM3BOAWICS II0 IPOrpamMMe
BINevt v1.3 [5].

Hcxonnbie maHHbIe JUIsl pacueTa TeMnepaTyp U COCTaBOB BTEKTHK MPEICTaB-
JIeHbl B Ta0. 1.

Ta6muua 1 — Mcxonnele JaHHBIE AJIS pacyeTa TEMIIEpaTyp U COCTaBOB 3BTEKTUK OMHAPHBIX
U TpOitHbIX ceueHmit cucrembl BaO — Al,O3 — FeyO3

Coenunenue Temneparypa, K KonuuectBo atomoB B coenuuenuu, N
BaO 2198 [1] 2
Fe203 1873 [1] 5}
a—Al,O3 2303 [1] )
BaFe12019 (BFe) 1738 [1] 32
BaFe,O, (BF) 1723 [1] 7
BayFe,0Os (B2F) 1643 [1] 9
BasFe,0s (BsF) 1588 [1] 11
BasFe 013 (B7F>2) 1603 [1] 24
BaAl,O4 (BA) 2103 [1] 7
BazAl,Og (B3A4) 1873 [1] 11
BaAl12019 (BA4e) 2173 [1] 32
BasAl,O7 (B4A) 1673 [1] 13
BagAl;O11 (BsA) 1673 [1] 21
Fe,Al,O¢ (FA) 1683 [6] 10

XapakTEepUCTUKHN IBTEKTUUECKUX TOUEK CEUeHUM Oapuiiconepxanieil cucre-
MbI BaO — Al,O3 — Fe,O3 npuBeeHs! B Ta01. 2.

AHaH3 MOJyYEHHBIX PE3YJIbTATOB MOKA3bIBACT, YTO BCE KOMITO3UITUU OMHAP-
HBIX M TPOWHBIX CEUECHUH MOTYT OBITh HCIIOB30BAHBI MPU TEMIIEPATYPE CBBIIIC
1450 K.

Haubosiee nmpuemiieMbIME JIJISL TIOJYYEHUS 3aIIUTHBIX KOMIIO3UIIMOHHBIX Ma-
TEPHAJIOB SIBJISIIOTCS COCTaBBI TPOMHBIX ceuenuit BaFe;,0,9 — BaAl;;,0,9 — BaAlL, Oy
u BaFe;;0.9 — BaAl;;019 — Al;O3 (¢ Temmiepatypamu 3BTekTHK 1725 K 1 1727 K
COOTBETCTBEHHO), a TAK)Ke KOMITO3UIIMKA OMHAPHBIX CCUCHMH, BXOIAIINE B JaHHBIC
Tpoiinbie ceuenus. BaFe;;0.9 — BaAl,O4, BaFe;;09— AlLO; u BaFe; ;049 —

BaAl;,019 (¢ TemmepaTrypamu 3BTekTHK 1725 K, 1727 K u 1738 K cooTBeTCTBEH-
HO), 9BTEKTHYECKHUE COCTaBbl KOTOPHIX IUIABATCS MPU HaKOOJIEe BBHICOKHUX TEMIIC-
patypax (ot 1725 K g0 1738 K).
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Kpome 3T0r0, BXOIAIINE B COCTAB ONTUMAILHBIX CEYCHHI COSIMHECHHS 00ecC-
MIEYMBAIOT MaTepualbl 3ammTHbIME (BaFe;;,019) n Bsxymumu (BaAl,O4) cBoiict-
BaMHU.

Tabnuna 2 — XapakTepuCTUKHA SBTEKTHYECKUX TOUYEK OMHAPHBIX U TPOMHBIX CEUEHUH B
cucteme BaO — Al,O3 — Fe;03

Ne CocTaB 3BTeKTHK, MOJ1.%
. Ceuenue Ty, K X X, Xs
1 BagAl,O01; — BasFesO13 1579 28,0 72,0 -
2 BasFe,0s — BagAl, 011 1556 79,0 21,0 -
3 BasFe,0s — BasAl,O7 1536 68,0 32,0 -
4 BasFe,O¢ — BazAl,Og 1570 88,0 12,0 -
5} BasFe,0s — BaAl,O4 1574 90,5 9,5 -
6 BayFe,0s5 — BaAl,0O4 1617 88,0 12,0 -
7 BaFe,04 — BaAlL,O4 1678 83,0 17,0 -
8 BaFe;2019— BaAl,Oy 1725 78,4 21,6 -
9 BaFe12019 — Fe2AlO6 1649 17,0 83,0 -
10 BaFe 2019 — AlLO3 1727 81,1 18,9 -
11 BaFe12019 — BaAl12019 1738 100,0 - -
12 BagAl,01; — BasFe 013 — BaO 1544 17,3 39,9 42,9
13 BasFe 013 — BagAl,011 — BasFe,Os 1520 26,9 12,0 61,1
14 BasFe,0s — BayAl,O7 — BagAl,O11 1520 61,0 27,0 12,0
15 BasFe,0s — BasAl,0¢ — BasAl,O7 1525 63,5 8,1 28,3
16 BasFe,Os — BaAl,0,— BazAl,Os 1557 80,6 8,6 10,8
17 BayFe,O5 — BaAl,O4 — BazFe;06 1499 42,1 6,0 52,0
18 BaFe,0, — BaAl,O4 — BasFe;05 1530 41,3 7,3 51,4
19 BaFe,0, — BaAl,O, — BaFe;2019 1642 70,7 14,0 15,3
20 BaFe 2019 — BaAl;2019 — BaAl,0O4 1725 78,4 - 21,6
21 BaFe 2019 — BaAl;2019 — Al,O3 1727 81,1 - 18,9
22 BaFe;2019 — Fe;Al,Os — Al,O5 1634 13,0 74,1 12,9
23 BaFe;2019— Fe2Al,Og — Fe03 1587 4,8 54,6 40,6
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[ToBepxHOCTH NHKBUAYca OMHAPHBIX CEYEHUU U CXEMaTHUEeCKOe H300paxke-
HUC TIOBEPXHOCTH JIMKBUAYCa TPOWHBIX cedeHui cucteMbl BaO — Al,O3 — Fe,0O3
MpeICcTaBIIeHbI Ha puc. 1 u puc. 2.
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Puc.l - KpuBsle nukBuayca OuHapHbIX ceueHuii cucrembl BaO — Al,Os; — FeyOs:

a—BA -BFg; 6 — A-BFgs; B—BAg— BFg

AHanu3 MOJMYYEeHHBIX PE3YyJIbTaTOB UCCICAOBAHUS OWHAPHBIX M TPONHBIX Ce-
yenuii B cucteme BaO — Al,O3 — Fe,O3 moka3piBaeT, 4To BCce OapuiicoAepIKaIue
KOMITO3HMITMOHHBIC MaTepHajabl HA OCHOBE COCTABOB JaHHOW CHCTEMBI MOXKHO HC-
MOJIB30BaTh MpH TeMIepaTypax ao 1727 K.
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2053
2108
1725
127
BAg a) BFs BAg 6) BFe
Puc.2 - OBTEKTUKHU TPOMHBIX ceueHu CHUCTEMBI BaO - AlL,O3; — Fe,O3:

a—BA¢— BA - BFs; 60— BAs— A — BFs.

BoiBOABI.

TakuM oOpa3oM, Ha OCHOBAaHMM IPOBEJACHHOIO aHAJIM3a MOBEPXHOCTEH JIHK-
BHUJlyca OWHAPHBIX U TPOMHBIX CEYCHUU TAHHOW CUCTEMBbI ObUIM OMPEAENICHBbI OIl-
TUMasbHbIe o0JacTH B cucteMe BaO — Al,O3 — Fe,O3 miis monyveHus 3aliuTHBIX
KOMITO3UIIMOHHBIX MAaTEPHUAJIOB C MOBBIIIEHHOW TEMIIEPATYPOM IKCILTyaTalNH.
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Onenka TeMIeparyp M COCTABOB JIBTEKTHK OHWHAPHBIX M TPOHHBIX CeYEeHHH CHCTEMbI
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[IpoBenena ominka MaKCUMaJbHAX TEMIIEPATYP CIYXKOU CKIaIiB €BTEKTUK O1HApHHUX Ta MOTPIHHUX
neperuHiB cucremu BaO — Al,03 — Fe,O3. Busnaueni 061acTi HalOIMbII NPUAATHI U OTPUMAHHS 3aXH-
CHHX B’SDKYYHMX MaTepialliB 3 MiJBUIIEHOIO TEMIIEPATYPOIO eKCILTyaTalii.

Kirouosi cioBa: cucrema, ckiall, eBTEKTHKA, IEPETUH CUCTEMH, TEMIIEPATYPa, JIKBIAYC, 3aXHUCHI
B’SDKYYH MaTepiau.

The estimation of maximum temperatures of eutectic compositions of binary and triple sections of
system has been conducted. The most suitable spheres to get protective binding materials with increased
operational temperature have been determined.

Keywords: system, composition, eutectic, system section, temperature, liquidus, protective binding
materials.
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KAYECTBEHHBIE XAPAKTEPUCTUKU APMOLIEMEHTA,
MOJYYEHHOI'O 1O POTAIIMOHHOM TEXHOJIOT'UHA

B craTne JaHa OL€CHKAa Ka4Y€CTBCHHBIX IoKa3aTeeh ApMOILICMCHTA U 0COOEHHOCTH TEXHOJIOTUHU €r0 noJjy-
YCHMUA. Hpez[non(eH OpI/IFI/IHaIILHHﬁ MCTOA H3rOTOBJICHUA apMOLIEMCHTAa C NPUMCHCHHUEM POTAIUOHHO-
CHJIOBOI'O YIUIOTHCHUS € YCOBCPIHICHCTBOBAHHLIM POTALIMOHHBIM MCTATCIICM.

KiaroueBble cioBa: APMOLICMCHT, L[eMeHTHBIﬁ IeCUYaHbIN 6GTOH, CCTUATOC apMUPOBAHHUEC, MPOY-
HOCTbD, y,Z[O6OYKJ'Ia,Z[LIBaeMOCTB, TCPMOBJIAXKHOCTHAA 06pa60TI<a, poTallMOHHAas TCXHOJIOIr'us, MCTATCIIb.

ApPMOLIEMEHT OTHOCUTCA K Pa3HOBHJIHOCTSIM >KeJIe300€TOHA, MPEIIIeCTBEH-
HHUKOM KOTOPOTO SIBJISIETCSI ApMUPOBaHHAs IITyKaTypka. B nmampHelmiem npu Ha-

CBILILICHUU CJI0A TOpreTa TOHKHMHU CTaAaJIbBHBIMHU CCTKAMH 6BIHa HOqueHa pa3H0-
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