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ABSTRACT

Aluminum nitride (AIN) has excellent thermal conductivity, whereas it has some disadvantage such as low sinterability. In this study,
the effects of sintering additive content and sintering condition on thermal conductivity of pressureless sintered AIN ceramics were
examined on the variables of 1~3 wt% sintering additive (Y,O5) content at 1900°C in N, atmosphere with holding time of 2~10 h.
All AIN specimens showed higher thermal conductivity as the Y,05 content and holding time increase. The formation of secondary
phases (yttrium aluminates) by reaction of Y,0; and Al,O5 from AIN surface promoted the thermal conductivity of AIN specimens,
because the secondary phases could reduce the oxygen contents in AIN lattice. Also, thermal conductivity was increased by long
sintering time because of the uniform distribution and the elimination of the secondary phases at the grain boundary by the evaporation
effect during long holding time. A carbothermal reduction reaction was also affected on the thermal conductivity. The thermal
conductivity of AIN specimens sintered at 1900°C for 10 h showed 130~200 W/mK according to the content of sintering additive.
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Table 1. Sample Designation and Batch Composition of AIN

Specimens
Sample Sintering aid Cir‘:ﬁlt;?:;al Sintering atmosphere
1IYC 1wt% Y,04 0 N,, AIN crucible
2YC 2 wt% Y,0; 0 N,, AIN crucible
3YC 3 wt% Y,0; 0 N,, AIN crucible
3Y 3wth% Y,0; X N,, AIN crucible

N,, AIN powder bed,

3YP 3 wt%e Y05 AIN crucible
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Fig. 1. SEM micrographs of AIN ceramics sintered at 1900°C
in N, through a carbothermal reduction with different sintering
time : (a) 3YC-2 h, (b) 3YC-5 h, and (c) 3YC-10 h.
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Fig. 2. X-ray diffraction patterns of AIN samples sintered with
different holding time with/without a carbonthermal
reduction.
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Fig. 3. SEM micrographs of AIN ceramics sintered at 1900°C
for 5 h in N, through a carbothermal reduction with different
Y,0; content : (a) 1YC-5 h, (b) 2YC-5 h, and (c) 3YC-5 h.
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Fig. 4. SEM micrographs of AIN ceramics sintered at 1900°C
for 5 h in N, without a carbothermal reduction : (a) 3YP

and (b) 3Y.
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Fig. 5. Thermal conductivities of AIN specimens sintered at
1900°C in N, atmosphere.
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