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Table 1 Microstrain stored in shocked AIN powder

Untreated powder Treated powder Strain
Plane AB/(®)
20, /(") FWHM 8/(°) 202/(°) FWHM 4/(°) e/1073
100 33.194 0.174 33.294 0.374 0.200 2.92
002 36.018 0.164 36.116 0.329 0.165 2.21
101 37.914 0.180 37.994 0.408 0.228 2.89
102 49.809 0.210 49.903 0.634 0.324 304
110 58.866 0.268 58.927 0.657 0.389 3.01
103 66.065 0.249 66.165 0.669 0.420 2.82
200° 69.777 0.358 69.847 0.716 0.358 2.4
112* 71.482 0312 71.552 0.762 0.450 2.72
201 72.696 0312 72.696 0.716 0.404 2.40

* Envelopes overlapped
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Fig.4 Changes of X-ray broadening during sintering process (a) (100) peak, (b)(002)peak
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Characteristics of Low-Temperature Sintering of Shocked Aluminium
Nitride Powder
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Abstract

AIN powder was treated by shock waves with pressure of 9.8GPa. X-ray line broadening effect
was found as the result of strain stored in shocked AIN lattice. Estimated value of the strain is
2.85%x1073, related dislocation density in shocked AIN powder is in the order of 10*!/cm?, the
energy stored in shocked powder is 0.36Cal/g. The low temperature pressureless sintering process
and thermal conductivity of shocked AIN powder with 6wt% additives were investigated. The
results showed that, the dislocation in shocked AIN powder can promote low temperature sinetring.
In addition, it can remove AloO3 from AIN lattices and achieve high thermal conductivity. The
energy stored in the shocked powder was released during the sintering process. The temperature
of maximum shrink rate of shocked sample was about 25°C lower than that of unshocked one. The
density of the shocked sample sintered at 1610°C for 4h was 98% of its theoretical value, compared
with 80% of the unshocked one. The dislocation in shocked AIN powder can provide paths for the
diffusion of oxygen through the grain in sintering process. So besides dissolution-reprecipitation,
dislocation- enhanced diffusion contributes its efforts to sintering, and it is beneficial for both
sintering and achieving high thermal conductivity. The dislocation then can recover in the later

stage of the sintering process.
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