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to improve the wet-oxidation resistance in terms of composition and structure regulation. This paper contrasted the oxidation
behaviors of SiC ceramics with and without Y, 0, addition under wet oxygen environment. Compared with SiC ceramics, the
oxidation rates and the volatilization rates of SiC-Y, 0, ceramics decrease significantly and the difference between the two be-
comes more obvious with the increase of oxidation temperature. It can be seen that the wet-oxidation resistance of SiC ceram-
ics is improved dramatically by adding Y,0,. The microstructures analyses show that the oxide layer of SiC-Y, 0, ceramics is
thinner and denser. The further analyses indicate that these results from the migration and aggregation of Y-contained phase
towards the surface of SiC-Y,0; ceramics. During the oxidation process, the Y,0; in the ceramic can migrate to the surface
and react with SiO, to form 8-Y,Si,0,. Finally, the 8-Y,Si,0, aggregates on the surface of the oxide layer to form a continu-
ous 3-Y,Si,0, layer. Therefore, a Y,Si,0,/Y,0;-rich layer is formed at the junction of the oxide layer and the ceramic ma-
trix. The multilayer Y-contained layers can inhibit the corrosion of wet oxygen spreading to the inner matrix. This study pro-
vides important ideas for the design and regulation of wet-oxidation resistant SiC,/SiC composites.

Key words: SiC ceramics; high-temperature wet oxygen environment; wet-oxidation behavior; wet-oxidation resistance
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Fig. 1 Microstructure and phase composition of SiC-Y,0; ceramics
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Table 1  Oxidation rate constants (k,) and volatilization rate con-

stants (k) of SiC ceramic and SiC-Y, O, ceramic at dif-

ferent temperatures

. Temperature kp/ ky/
Materials ) P IR
/C (mg” +em™ +h™) (mg-cm™ +h™)
1200 0.076 0. 008
SiC ceramics 1300 0.234 0.013
1400 1. 887 0.070
1200 0. 022 0. 003
SiC-Y, 04
) 1300 0. 051 0. 006
ceramics
1400 0.113 0.013
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Fig. 3 SEM images of the surface morphologies of oxide layers of SiC (a~c) and SiC-Y,05(d~f) ceramics oxidized at 1200 °C (a, d),

1300 °C (b, e), 1400 °C (c, f) for 100 h
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Fig. 4 Phase composition of SiC (a) and SiC-Y,05(b) ceramics oxidized at different temperatures for 100 h
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Fig. 6 SEM images of the cross-sectional morphologies of oxide layers of SiC (a~c) and SiC-Y,05(d~f) ceramics oxidized at different temperature

for 100 h: (a, d) 1200 °C, (b, e) 1300 °C, (¢, f) 1400 °C
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®£2 SICHSIC-Y,0, BEERRBETEML 100 h GHELEEE
Table 2 Oxide layer thickness of SiC and SiC-Y, 0, ceramics oxi-

dized at different temperature for 100 h

Oxidation layer thickness/pum

Materials
1200 °C 1300 °C 1400 C
SiC ceramics 13.43 29.24 54.76
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13.43 pm BEANE] 1400 °C fY) 54. 76 pm, X2 TFEALE
FERF AR T SiC WAL K Ssio, MR, T3 SiC
Ve e B AR g An 2 AL, A BT AT D g L e s
(ROPIERIEIR, M Z T, SiC-Y,0, M E L2 R 1
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Si o C
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4 0 56.37 2.57 41.06
5 16.05 11.34 35.32 37.30

&7 1400 °C %Ak 100 h J5 SiC-Y, 0, F% b &5 Mr o075
Fig. 7 Distribution of Y-contained phase in SiC-Y,0; ceramics after

oxidation at 1400 °C for 100 h
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Fig. 8 Schematic diagram of the mechanism of wet-oxidation resistance of SiC-Y,0; ceramics:
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