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Preparation of B,C-Al,O; Composite Powder by
Self-propagation High-temperature Synthesis(SHS) Process under High Pressure
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~100pum 2710tk 23 oF 15719H8 AREE9ES we R 4Zo] dojut 15~25um B,C £%el 0.1~02ume] &
Frjurt E4rEY e AT 5§ 2] 4A4EHUG

ABSTRACT

Composite powder of B4C-Al,O; was prepared from a mixed powder of B,O,/Al/C by SHS under argon pressure instead of using
a chemical furnace. A mixture of B,O;, Al and C powder (equivalent amounts to the reaction, 2B,O3 + 4Al + C = B,C + 2A1,03) was
ball milled for 2 h. The mixed powder was placed in a SHS reactor and filled with 10 atm of argon gas and ignited. The inner and
outer products were the same by XRD analysis. It was consisted of a composite powder of B,C-AlL,O3 without AlB,C, which was
always produced using a chemical furnace. The composite powder was about 60~ 100 um size which was composed of crystalline
particles of about 0.3~ 1 um size. But when 15 atm of argon was employed, partial sintering took place to give rise hard composite
powder of 15~25um B,C with 0.1~0.2um ALO;.
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Fig. 1. XRD patterns of the SHS reaction products using B,O;
: (a) as received and (b) dried at 110°C for an overnight
(\/: B4C, @ A1203, * 1 AISBOQ)
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Fig. 2. XRD patterns of : (A) the SHS product from the
mixture of B,03/Al/C ball-milled for 2 h and (B) the
powder of (a) SHS product and (b) a mixture of Al,O4
and B,C powders (v: B4C, o : AL,O;).
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Fig. 3. SEM micrographs of the B4C-Al,0; composite powder
synthesized by SHS from the mixture of 2B,03/4Al/C
using 15 atm of Ar : (a) after vibration milled for 5 min
(x 150) and (b) after ultrasonication of the powder from
(a) for 10 min (X 150).
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Fig. 5. (a) Particle size distribution of the alumina produced

during ball milling process of the SHS reaction product
and (b) SEM micrograph of the alumina powder of (a).
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Fig. 6. SEM micrographs of the B,C-Al,0; composite powder
synthesized by SHS from the mixture of 2B,05/4Al/C at
10 atm of Ar : (a) after vibration milled for 5 min
(x 100) and (b) a magnified particle of (a) (x 4,000).
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