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Nucleation Density on the Synthesis of AION Powder and
Prepar ation of Transparent Ceramics
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(1. Department of Materials Science and Engineering, Dalian Maritime University, Dalian 116026, China; 2. Technical Institute
of Physics and Chemistry, Chinese Academy of Sciences, Beijing 100080, China)

Abstract: Aluminum oxynitride (AION) powders were synthesized by carbothermal reduction and nitridation pro-
cess using a-Al,O; powder as starting material. Activated charcoal powder and submicron carbon powder were
mixed with a-Al,O3 respectively to vary nucleation density of AION. Influence of nucleation density on phase as-
semblages, morphology of AION powders and transparence of AION ceramics were studied. Single phase AION
powders were synthesized after holding at 1750°C for 60 min with for both mixture powders of different nucleation
density. The results show that the synthesized powders exhibit different morphology and milling property. The
AION powder synthesized by a-Al,O; and activated charcoal mixture show irregular shape, loose structure and
small particle size, due to its high nucleation density. Moreover, it is easier to mill the obtained AION powder into
small particle (0.93 um). However, for the AION powder synthesized by mixture of a-Al,O3 and submicron carbon
powder, their grain grow obviously during the synthesis of the AION powder, due to its low nucleation density with

large near sphere particles close to 2.13 um in diameter. Therefore, nucleation density plays akey role in controlling
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morphology, structure characteristics and milling performance of the AION powders. Using the AION powder syn-

thesized by high nucleation density powders, high transparent AION ceramics was fabricated by pressureless sintering
at 1880°C for 150 min, the maximum transmittance was ~76.5% (3 mm in thickness). It is 48.3% higher than that

using AION powder synthesized by low nucleation density powders. Therefore, for using a-Al,O; as starting mate-

rial to prepare AION powder, high nucleation density is beneficial to AION powder with small particle size and high

sintering ability, which contributes to the high transmittance of AION ceramics.

K ey words: AION; a-Al,Os; nucleation density; activated charcoal powder; submicron carbon
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Fig.1 SEM image of a-Al,O3 powder
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Fig. 2 SEM images of activated charcoal powder (a, b) and submicron carbon (c)
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Fig. 5 SEM images of the mixtures of a-Al,03 and C
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Fig. 8 SEM images of milled AION powders synthesized by
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