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ABSTRACT

The surface of SiC particles were partially oxadized to produce S10, layers on the SiC particles te prepare
Al 0/SIC composite by formation of mullite bonds hetween the grams of Al;0; and $10; during sintering at
1600°C. This process is considered to enable the siptermng of ALOYSIC composite at lowel temperature and
also lo relieve the stress, produced by thermal expansion musmatch between AlLO; and S1C. In fact, ALO,/
SiIC composite prepared by oxidation of SiC was observed to be more effectively sintered and densified at
lower temperature. Maximum denity, flexural strength and microhardness were obtained with 5.65 vol% of
mulhte content in AlD,/SIC composite.
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Fig. 1. Schematic diagram for preparation of
SiC composite thraugh esudation of SIC
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Fig. 2. TG curve of SiC with a4 heating rate 5°C/mm
1 air.
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Table 1. Oxidation Ration at Various Temperature and Times.
, CuptSiC | Cup Weight | i o
Temper- | Time Cup Cup+5iC SiIC +Si0, after Ox- | SIC+S10, ) Weight | Oxidation
alure(°’C) | (h) | Weight(g) | Weighl(g} | Weight G idation cup | Weight | Change | Ratio
Weight Weight
1000 1 21.5371 22.8323 | 1.2952 228784 21.5358 1.3426 | 0.0474 7.54%
1100 1 21.5747 227401 | l.1eb4 227909 215371 1.2538 | 0.0884 | 15.22%
1200 1 21.5761 22575 0.9939 23.7316 21.5747 1.1569 | 0.158 31.73%
1000 2 21.5378 227312 | 11934 22.7882 21.5387 1.24%5 | 0.0561 9.43%
1100 2 21,5387 225052 | 0.9665 22.5971 21.53377 1.0594 | 0.0929 | 19.28%
1200 2 21.5377 228191 | 1.2814 23.0944 21.5761 1.5183 | 0.2365 | 37.09%
1060 3 21.5358 23.0882 | 1.5524 231851 21.5363 1.6488 | 0.0964 | 12.46%
1100 3 21.5363 229456 | 1.4093 23.1301 21.5355 1.5846 | 0.1853 | 26.38%
1200 3 21.5355 22.334 0.7985 22,4926 21.5361 0.0565 | ©.158 39.70%
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Fig. 3. Oxudation ratio as a function of temperture.
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Table 2. Sample Notation Used in This Study.
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Sample name S1C oxidation Q1€ vol% Omxidation Ratio(%) Mullite vol% m smtered

MMO a

MMX5 5

MMX10 NO 10 0 0

MMX15 15

MMO5 5 6.46

MMO10 1100°C-2h 10 19.28 12.90

MMO15 15 19.34

MMO0210 1000°C-2h 9.43 5.65

MMO1110 1100°C-1h 10 15.22 3.56

MMO1310 1100°C-3h 26.38 19.34

MMO2210 1200°C-2h 37.09 31.83
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Fig. 4. XRD patterns of (a) As recewed SiC powder
(h) SiIC powder oxudized as 1100°C for 2h 1n
air (e} 90 vol% o-ALOH10 vol%e SiC powder
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Fig. 6. XRD patterns of the samples (a) MMO0Z10
{(h) MMO1210 (c) MMO2210.
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I‘lg 13. Lwcdrmmg electmn mluoqmphs of the pressureless smLuLd specnmens. (a)
{c) MMO2210.
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