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Fig. 1 Standard free energy of some common nonoxides
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Table 1 Formulations and properties sintered at different
atmosphere of Si,N, — Al,O, composites
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Table 2 Formulations of Si;N, ~AL,O, composite bricks in-situ %
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Table 3 Properties of Si;N, - Al,O, composite bricks

n H Bl B2 B3 B4 B5
HE®E/(g-em™)  2.97 2.95 2.87 2.85 2.87
BEIE % 18.9 18.4 16.9 22.8 21.6
it FE 3% B/ MPa 8 128 152 92 107
HEHTME/MPa  14.69 19.04 20.93 9.27 11.65

BRVITTRE/MPa(1400 C) 2.87 4.40 11.88 6.77 17.12

2.1.2  Si,N, - SiC Z-& kR HmrsE ™

W A JRORH R E b (BB 43 30 - Sip N, 20%
SiC 80% . FE @Y FLHELASHT 1450 C 4 h 52
B mYERE 2R 4,

®/4 WRARETZRRE Si; N, - SiC SEHEAIERE
Table 4 Properties of Si,N, — SiC composite made by con-
verse reaction sintering process
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Fig.2 Comparison between slag resistances of Si;N, - SiC
-8i0, and Si;N, — SiC products

ME 2 W] BF N, Z PR R N BT B AR
BH SiO,, BEHIKAA RMMEES e Si b
i Si;N, - SiC /%3818 2 , Z R MR K, d
BRKGAB Y. b, RN RS & A=
Y& ATHE 9 Si,N,0, HyiEMEEEMR R .
2.2 PRNMBEBTIZNHRNDENE

B 1 A5, ZEEALSAR T Si, N, B SicC %%, B
b, PeeEm R 4y Sis N ¥ 8 AL AR Si0,. ME 1 iR 71
B, MiREER T 1100 Y, Si,N,0 B 1 SiC BE, A
I, Si, N, WE ALY HBREZEHIN Si,N,0, BE
B fIR ALY, ZARIERI ST B iEH . (HRAEM

2005/1 Tt AHEt/NAHUO caae 17



FEAY, BRIESH, ENTHIEER A SK, A8
NARY/N, B E R BAUES, & KT BohLE 7, B IR
BEBHBTRNLE &, WRERREERLS, X
B AT PAZE 1600 C R, Si, N, — AL O, FI7E 1450 C 42
R Si;N, -SiC &R R, SHEH, ZTEN
R RSRAE T 4 B R BE AR R L 2 AE w1l

3 AMHEANEN RN EHKEE
—BAF R B RE ILRESHELY, B
ARALRE R B o
Si;N, +30,(g) =3Si0, + 2N,(g) (1)
Si;N, +3/40,(g) =3/25,N,0 + 1/2N,(g) (2)
Si;N, +3/20,(g) =3Si0 + 2N,(g) (3)
RAEEEALSE ERTFL &Y, REEmAateE B
RE. B3H1773 KifSi-0-NREBEE A
B3 AT, BEE R R R A, Si, N, B e i AL
SL,N, O, MMM Si0, o EMHERX PR
FREMERAENRNER, B ERREARE
R E B R Si, N, Bk, Si0 BHERE 3 K
AHKERESE FRISEMYNFEFEFEURTE
G, AR E B PR W, EHATRA
—T RS E TR

-1.6
2.0k
2.4t

SisN4
SimN20

-2.8¢
-3.2F

18 (B, P9

3.6f
-4.0F

-4.4 2 ) L L .
-220  -21.0 200 -190 -180 -17.0 -16.0
Ig (P

B3 1773KTFSi-0-NREREB
Fig. 3 Phase stability diagram of Si —O - N system at 1773 K
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Fig.4 O, partial pressure vs SiO partial pressure in Si-O -
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Fig.9 SEM micrograph of compact layer of MgO - Si; N,
specimen with additive Al
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Table 5 Elements distribution in specimen with Al metal %
W B N O Mg S Al Fe Ca
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EF 4 mm) 9 34 22.11 7.79 2.54 2.27
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Thermodynamic properties of non-oxide composite refractories/Hong Yanruo, Wu Hongpeng, Sun Jialin//
Naihuo Cailiao. -2005,39(1) :16.

For initiative using non-oxides in refractories, it is essential to know the thermodynamic properties of non-
oxides. The stability and stable order of non-oxides in oxidized atmosphere are analyzed firstly and then a
new process, “converse reaction sintering” ,is proposed. The results of study on oxidation mechanism of
silicon and aluminum nitrides indicate that the gaseous suboxides can be produced observably when the
oxygen partial pressure is lower than “conversion oxygen partial pressure”. The suboxides can be deposi-
ted near the surface of composite to become a compact layer. This causes the material possessing a per-
formance of “self-impedient oxidation”. Metal Si and Al are the better additives for increasing the density
and width of compact layer and increasing the ability of anti-oxidation and anti-corrosion. The study on Si,
N, -ALO,, Si; N, —MgO, Si; N, - SiC systems is also conducted as examples. The experimental results
show that the “converse reaction sintering” is able to make high performance composites and metal Si and
Al not only can promote the sintering but also can increase the density and width of compact layer.

Key words : Non-oxide,, Oxide , Composite refractories, Converse reaction sintering, Compact layer, Thermo-
dynamics

Author’ s address: School of Materials Science and Engineering, University of Science and Technology Bei-
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