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ABSTRACT

High reaction heat evolved from the oxidation of Al was used to synthesize SiC. which might be difficult
to be formed by SHS. AlO;-SiC composite powder was easily manufactured using KNQ, as an ignition and
reaction catalyst. Unreacted 5i and C were observed after reaction dependent upon the composition of starting
powders, reaction atmospheres and relative densities of compacted bodies. The unreacted carben could be
removed by calcining at 6007 and the remaining Si could be removed by dissolving in NaOH solution. The
final powder particles were smaller than 1pm in size.
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Fig. 1. TEM p‘lotographs of starting powders; (a) Si0s, (b) Al and (c) graphite powder.
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Fig. 2. XRD pattern of SHS product in Ar atmosphere

for the starting powder with molar ratio of Si0s:
Al:C=3:4:6, and 20 wt% KNO; as a catalyst.
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Fig. 3. XRD patterns of SHS products as a function
of KNO3 content for the starting powders with
molar ratio of Si0p:ALC=23:4:6.

(@) 10 wt%, (b} 20 wt%, (c} 30 wi% and (d) 40
wi%.
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Fig. 4. XRD patterns of SHS products for the starting
powders with molar ratios of 5i0,:C:Al=(a) 3:6:
2, (b) 3:6:4, (¢} 3:6:8 and (d} 3:6:12.
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Fig. 5. XRD patterns of SHS products for the slarling
powders with molar ratios of Si0:ALC=(a) 3:4:
15, (b) 3:4:3 (stoichiometric), (c) 3:4:6, {d) 3:4:9,
{e) 3:4:12 and ([} 3:4:15.
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Fig. 6. XRD patterns of SHS products as a Ffunction
of relative densities of compacted bodies for
the starting pwoders with molar ratic of Si0,:
Al:C=3:4:6. Relative density: (a) 63%, (b) 70%,
{c) 75% and (d) 79%.

Table 1. Variations of Wave Velocities as a Function
of Relative Densities of Green Bodies

Re].a-tlve _— Wave Velocity
Dengities of Ignition {(mm/s)
Green Bodies(%)
63 O 1.71
70 O 1.32
75 A 1.28
79 x

*O: SHS reaction proceeded successfully.
A: SHS reaction proceeded relatively good.
x: SHS reaction rarely proceeded.
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Fig. 7. Photographs of SHS reaction process for the
sample wilh 14 mm diameter.
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Fig, 8. XRD patterns of SHS products for the starting
powder with molar ratio of SiCh:Al:C=3:4:6.
{a) after SHS reaction, (h) after calcination for
40mn at 600C and (c) after being dissolved
in 50% NaOH for the calcined powder.
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Fig. 9. TEM photographs of SHS products for the starting powder with molar ratio of $10.:Al:C=23:4:6.
{a) after SHS reaction, (b) after calcipation [or 40 min at 600C and {c) after heing dissolved in 50%

NaOH for the calcined powder.
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