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ABSTRACT

In home-style microwave oven, silica-Al powder mixture was ignited ammong pellets and combustion wave-
front propagated to produce Si+AIN+ALQO, as resultant phases under N, atmosphere. Without cooling pro-
cedure the resultant phases of Si+AIN-+ALO; continously absorbed microwave and were heated to be syn-
thesized into sialon phases. This synthesis rate of sialon phases from silica-Al powder muxture in hame-style
microwave oven was higher than that in conventional furnace, and total processing time was around 1 hour,
which could save energy and cost.
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Fig. 1. SEM photographs of starting powder.
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Fig. 2. Schematic diagram of msulation box and mi-
crowave cavily.
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Fig. 3. SEM photographs of Al-S5i0, powder (a) powder milled with moriar and pestle for 2 hours, (b) power
ball-nulled for 6 hours and {¢) powder hall-milled for 24 hours.
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Fig. 4. (a) Qualtative representation of absorption of
microwave energy versus temperalure and (b)
temperature versus time relationship.
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Fig. 5. XRD patterns of {a) products of SHS reaction.

(b} y-ALD; whisker formed on the surface of
specimen, (¢) which was nitrated at 1450°C
for 30 minutes.
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Table. 1. Comparison of XRD Results between This Work and Other Work for 50 w/o Al+50 w/o S10; Specimen

Umebayashi® 1406°C for 5 hours

B-Sialon>AlLOs>AIN=>156R-Sialon>>5

This work 1400°C for 1 hour

AlOy=p-Sialon>15R-Sialon>Si=AIN

Table. 2. Comparison of XRD Results between When Microwave Was Used and When Conventional Furnace
Was Used for 50 w/o Al+50 w/o Si0,+10 w/o Si:N, Specimen.

Conventional furnace case

1450°C for 4 hours

Al O.=[-Sialon

Microwave case

1450°C for 1 hour

B-Sialon>15R-S1alon>AlLO,
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Fig. 6. XRD analysis of 50 w/a Al+50 w/o 510, con-
tent specimen which shows the formation of
sialon phascs.
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Fig. 7. XRD patterns of (a) 50 w/o Al+50 w/o 510,
content specimen which was mitrated at 1400°C
for 1 hour, (b} 50 w/o Al+50 w/o S10,+10 w/o
SigN; conlent specimen which was nitrated at
1450°C for 1 hour and {c) 60 w/o Al+40 w/o
S5i0; content specimen which was nitrated at
1450°C for 30 minutes.
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