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ABSTRACT

B-SiC whiskers could be formed from a system of mulliie-carbon-hydrogen hy VL3 mechamsm at elevated
temperatures. 1 was considered that methane gases were generated from the reaction of hydrogen gases with
carbon black, and were reacted with mullite to produce two kinds of gases; silicon suboxide (5i0) and carbon
monoxide (COY of precursors of SiC. With increasing the synthesizing temperature up to 14607, the formation
of B-SiC whisker increased from 0.58 mg/cm® to 398 mg/cm® on the basis of unit area of carhon block, and
the diameters of whiskers had therr umiformity due 1o the reduction in stacking faults.
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Table 1. Chermucal Composition and Characteristics of

Mullite.
Si0; | AlOs | FesOy4 | Misce. | Apparent | BulK
(50) (%) (%) (%) pornsity | specific
(%) gravity
4008 | 47.09 132 2.51 70.2 0.83
Table 2. Chemical Compositions and Characterislics
of Carbon Black.
C Fe,03 | TiO; | MnQ | Zn0 Mean
(%) (%) (%) (%) (%) particle
size(nm)
9993 | 005 0.01 0.01 tr. 40~50
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Fig. 1. Experimental procedure [or the synthesis of
3-SiC whisker.

Fig. 2. Schematic diagram of furnace [or the synthesis
of B-5iC whiskers.
a :reaction gas b - silica gel
¢ :furnace for the d : activated copper
removal of oxvgen
I reaction gas

e :flow meter f :carbon black

g Pt/Pt-13% Rh h :mullite tube
thermocouple

i :gas inlet 1 :gas outlet

k :silicon tubber |l :ceramic fiber

m :5iC heating element 1 : graphite boat

o :porous mullite brick

for the generation
of Si0 and CO gas
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Fig. 3. Programmed analysis with Unibieads C column
(supplier's data)
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Fig. 4. Relationship between gas volume and its peak
area in gas chromatography.
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Fig. 5. Weight loss of mullite by thermal decomposi-
tion at the various temiperatures under . gas
flow for 1 hr.
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Fig. 6. Weight loss of mullite vs. holding time at 1460°C
under H. gas flow.
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Fig. 8. Illustration of the VLS process [or SiC whisker
growth.
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Fig. 11. SEM photographs showing the microstructures of B-SiC whiskers formed at 1400 in H. for 1 hr as
a function of forming pressure of carbon black compacts.
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