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ABSTRACT

The effects of urea addition and reaction conditions were examined in the preparation of zirconia coated
SiC whiskers through surface precipitation taking place during high-temperature aging of Zr(50,): solutions
containing the whiskers. More dense zirconia-hydrate was precipitated on the surfaces of the whiskers in the
presence of urea. The ratio of the concentration of Zr(50;), to the amount of added whiskers was the most
important factor to confine the precipitation of zirconia-hydrate only at the surfaces of the whiskers. The form
of the coating layers was unchanged after heat-treatment leading to the dehydration and crystallization of the
layers.
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Table 1. Experimental Conditions for Coating Reac-

tion,
Variable Range
Aging temperature 80+ 2T
Aging time 14 hrs
Zr(S80y): concentration 0.01~0.05 M
Urea concentration 0.0~20M
LAmount of SiC whisker 0.2~5.0 wt.%
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Fig. 1. Dark field image of SiC whisker obtained from
the adsorption experiment.
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Fig. 2. Scanning electron micrographs of SiC whiskers
obtained from Q.01 M ZriSO,). solutions aged
at 80°C for 14hrs in the presence of {a) 0.2 wt.%
SiIC whiskers, (b) 0.5 M urea and 0.2 wt.% SiC
whiskers.
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Fig. 3. Transmission electron micrographs of SiC whi-
skers obtained from 0.01 M Zr{(30.). solutions
containing (.2 wt.% SiC whiskers and 20M
urea {a} before (b) after ageing at 80T for 14
hrs.
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Fig. 4. Variation of the pH of 001 M Zr(SO.): solutions

with respect to the ageing time at 80T and the
concentration of urea.
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Fig. 5. Scanning electron micrographs of SiC whiskers obtained from Zr(S0,) solutions aged at at 80 for 14hrs
in the presence of 0.5 M urea and {a) 0.01M Zr(50y), 0.2 wt% whisker, () 001 M Zr(504), 1.0 wt.%
whisker, (c} 0.06M Zr(S0,),, 1.0wt.% whisker, (b) 005 M Zr(SO4),, 50 wt.% whisker.
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Fig. 6. Transmission electron micrograph of 5iC whis-
ker heat-treated after coating reaction.
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Fig. 7. X-ray diffraction pattern of 5iC whiskers heat-
treated after coating reaction.
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