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ABSTRACT

To investigate the morphological effect on synthesis of aluminum nitride by SHS process, two type of Al powder (granular and flaky
shape) with the mean size of 34 um and the diluent AIN powders of four different mean sizes, 0.12, 9.7, 39.3, 50.5 um, were used
to prepare green compact. The packing density was fixed to 35 TD%. The initial pressure of N, and diluent fraction was varied in
the range of 1~10 MPa, 0.4~0.7, respectively. AIN with high purity of 98% or over and large particle size of about several tens m
can be synthesized by SHS reaction as a consequence of adjusting particle size of AIN dilutent similarly to that of Al reactant. This
may be caused by improvement of N, gas permeation to compact after passing the propagation wave. In the case of flaky-shape
aluminum used as reactant, instead of granular Al-powder, unstable combustion would be occurred. As the result, irregular propagation
of combustion wave and falling-off of maximum temperature would be observed during the reaction.
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Fig. 1. Process flowchart for preparing AIN powders used for
the diluent in this research.

Table 1. Materials Used in This Study
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Fig. 2. XRD patterns of products of Al-N,-AIN system at initial
N, pressure 1 MPa, fp;=0.5, 35TD%, with AIN
diluents of (a) 0.12, (b) 9.7, (c) 39.3, and (d) 50.5 um
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Table 2. N Composition and AIN Content in the SHS Reaction Product
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Fig. 3. Combustion temperature profiles of AI-N, system at
initial N, pressure of 1 MPa and diluent factor of 0.5 (G-
Al used).

PAlN-l ((a) in Flg 2)

Pan ((b) in Fig. 2)
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N composition (%) 32.68 32.96
AIN content (wt%) 95.61 96.43
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98.31 96.36

A 4248 A} 13(2005)



7 SlAf - ool - A8y - AT

g, o] Fo| FME LEpAst AAE Akl A
FH o7 500°C o] %Eg BT fATE Al
& ek oL vk T3 -, FAE 71Fe] A
g @ AIN (a) upper portion
[ J Al
o
g ’ | L °
3 ' | I‘ J
2 K i J ’\ ( ﬁ
_g M.JL.J\J'L L.‘.J f\J L
E (b) lower portion
2
2 ’
gl |
9‘”! y |
ol ! d
“‘JL]JULT“J\.‘W‘JLM.“‘J. .\‘“TJ\J‘W
30 35 40 45 b0 55 60 65 70 75

26/° (Cu-Ka)

Fig. 4. XRD patterns of product combustion-quenched by
venting nitrogen gas from the reaction chamber (Al-N,-
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