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Table 1 Composition of samples

Composition/ %

Samples (Y2054 Y,04/Si0,
No. AN SiC. Ya0; Si0, Si02)/% (mole ratio)
1 60 30 2 8 10 115
2 60 30 4 6 10 1/5.6
3 60 30 6 4 10 1/2.5
4 60 30 8 7) 10 1/0.94
5 65 30 3 2 5 1/2.5
6 50 30 12 8 20 /2.5
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Fig. 1 Relationship between flexural

strength and heat-treatment time
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Table 2 K ¢ of samples before and

after heat-treatment

K 1/ (MPa® Jm)

Samples Increase
Ne: before after el %

1 5.76 5.96 4.0

2 4.76 4.97 4.4

3 4.03 4. 80 18.0

4 4.43 4. 64 4.7

6 2.98 3.64 22.0
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Fig. 2 Schematic representation of

possible diffusion
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Fig.3 EPMA results of oxygen

concentration distribution
(a) —Before heat-treatment;

(b) —After heat-treatment
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Fig. 4 Relationship between mass gain

and heat-treatment
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Table 3 Composition of phase before and after heat-treatment

Sample 2 Sample 3 Sample 4 Sample 6
Crystal
before after before after before after before after
AIN Vs Vs vs Vs Vs Vs Vs Vs
SiC s s s s s S S S
YAG m m m w m m m
2H ®Sialon m m m m
8Hsialon vw w w
Y 4AL Oy w w w m
YAIO; w w
X-phase vw W

Note: vs —very strong, s —strong, m —middle, vw —very weak, w —weak
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Fig.5 HREM analysis results of sample 3

after heat-treatment
(a) —Feature picture;

(b) —Lattice stripe of point A shown in Fig. 5( a)
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MECHANISM OF HEAT-TREATMENT REINFORCEMENT
OF AIN/ SiCy( Y205-510,) COMPOSITES

Zhang Hongquan, Pei Xinmei and Li Ningfang

Biomedical Materials and Engineering Center,
Wuhan University of Technology, Wuhan 430070, P. R. China

ABSTRACT The mechanisms of heat-treatment reinforcement of AIN/SiC, ( Y,03-SiO;) composites were studied by
using XRD, EPMA and HREM techniques. The results showed that the strength of AIN/SiC, (Y03 Si0;) composites

can be increased by heat-treatment at 1300 C in air, and the oxidation process of composites is just as that of heat-treat-

ment of composites. The mechanism of heat-treatment reinforcement and toughing of composites results from that the

glass phase whose composition is varied by the diffusion of oxygen in heat-treatment reacts with AIN at high temperature

oxidizing atmosphere to form the crossing structure of fibrous 2H ®sialon and SiC whisker.

Key words AIN/SiC,(Y,05Si0;) composites heat-treatment strengthening mechanism
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