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ABSTRACT

Mullite whiskers were synthesized by a vapor-solid reaction with AI(OH);-Si0,-AlF;. The heat treatment temperature did not affect
the shape of mullite whisker but the composition change resulted in different sizes. The first one was 30 — 50 um in size with the aspect
ratio of 60 and above, and the second one was 600 um and below in size with the aspect ratio of 15 and below. The Al,O; content
in formed mullite whisker was 73.57 — 80.29 wt%, which is high Al,0; content composition. The Young's modulus and the hardness
measured by nano-indentation method were 136.7 GPa and 19.81 GPa, respectively.
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Fig. 1. XRD patterns of the AI(OH);-8i0,-AlF; mixture with
molar ratio of 3:7:4~17:7:4 heated at 1,100°C.
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Fig. 2. SEM micrographs of the Al(OH);-S10,-AlF; mixture with molar ratio of (a) 3:7:4, (b) 4:7:4, (c) 5:7:4, (d) 6:7:4, (e) 8:7:4, (f)
11:7:4, (g) 14:7:4, and (h) 17:7:4 heated at 1,100°C.
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Fig. 3. SEM micrographs of mullite whiskers synthesized by heating the Al(OH);-SiO,-AlF; mixture with molar ratio of 8:7:4 at (a)
1,300°C and (b) 1,500°C and molar ratio of 5:7:4 at (c) 1,300°C and (d) 1,500°C.
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Fig. 4. Al,O; contents of mullite whiskers as a function of
amount of Al(OH),.
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Fig. 5. Al,O; contents of mullite whiskers as a function of
heating temperature.
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Fig. 6. Load-displacement curves for mullite whiskers.
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Fig. 7. Atomic force micrographs of (a) a residual impression
and (b) fractured surface of mullite whisker.
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Fig. 8. Photographs of (a) drilling, (b) cutting, and (c) finishing
works for mullite preform.
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Fig. 9. SEM micrographs of mutually intergrown whiskers in
the samples produced by heating the AI(OH);-SiO,-
AlF; mixture with molar ratio of (a) 5:7:4 and (b) 8:7:4
at 1,100°C.
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