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10%SiC+10% (W, Ti)C ; AS20W10: AL,O; + 20% SiC + 10% (W, Ti) C; AS10W20: ALO; +
10% SiC+20% (W, Ti)C; AS20W20: Al,O; + 20 % SiC+20% (W, Ti) C.
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Fig.1 Oxidation mass gain of the ceramic tool materials Fig.2 Effect of oxidation temperature on the oxidation
(Oxidation temperature: 1250T ) mass gain of the ceramic tool materials(Oxida-

tion time: 25h)
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AEVZ = koexp( - i?%} (3)
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Table 1 Activation energy of the oxidation of the ce-

BIFRAGBBERE T by FIEATEEE Q , ramic tool materals (kJ/mol)
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Fig.4 XRD of the oxidation surface of the AS10W20

ceramic tool material (a) Before oxidation
(b) After oxidation at 900C X 20h
(c¢)After oxidation at 1250C X 20h

Fig.5 SEM morphology of the oxidation layer
(a)Oxidation at 900TC %X 20h (b)Oxidation at 1250C %X 20h

B 6 N ALOs/SiC/ (W, Ti)C MR 7] APl AL R S WTE B9 SEM JE4R. 7] I, £ 1250C T
FAL 15 h et R B T BRI REE S AL (B (62) ) s FALES I A, X B REE S SALBAE
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Fig.6 Damage forms of the oxidation film
(a) Oxidation at 1250°C X 15 h  (b) Oxidation at 1250TC X 25 h
(c) Oxidation at 1300TC X 30 h  (d) Oxidation at 1250C X25 h
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Fig.8 Morphology of the indentation cracks before (a) and after oxidation (b)
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OXIDATION BEHAVIOR AND STRENGTH CHARACTERISTICS
OF PARTICLE REINFORCED Al,0;/SiC/ (W, Ti)C
COMPOSITE CERAMIC TOOL MATERIALS

XU Chonghai', HUANG Chuanzhen?, DENG Jianxin?, Al Xing?
(1. Department of Mechanical and Electronic Engineering, Shandong Institute of Light Industry, Jinan 250100)
(2. School of Mechanical Engineering, Shandong University, Jinan 250061)

Abstract: Oxidation behavior of the particle reinforced Al,O3/SiC/ (W, Ti)C composite ceramic
tool materials has been studied in detail, as well as the effect of the oxidation on the flexural
strength of the material. It is shown that the weight gains in the static oxidation of the material
under air atmosphere obey the parabolic law. The energy of activation of the material decreases
with the increase in the content of SiC and (W, Ti)C. Residual stresses in the oxidation film can
be released with the form of the viscous flowing at high temperature. Therefore, the speed of the
oxidation is lowered, and then the oxidation resistance of the material can be enhanced to some ex-
tent. It is found that the appropriate oxidation is effective for the improvement of the flexural
strength of Al,O5/SiC/ (W, Ti)C ceramic tool material.

Key words: alumina, ceramic tool material, oxidation, flexural strength



