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Fig.1 Bulk densities of AIN ceramics sintered at different 2
temperatures with different content of submicron powders
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Fig.2 SEM photographs of AIN ceramics sintered at 1800°C doped with (a) Owt%, (b) 0.5wt%, (c) 1.0wt%, (d) 1.5wt%,
(e) 2.0wt% and (f) 2.5wt% submicron powders
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Fig.3 SEM photographs of AIN ceramics sintered at (a) 1700, (b) 17507, (c) 1800 and (d) 1850°C doped with
1.5wt% submicron powders
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Tab.1 Bulk densities and thermal conductivity of AIN ceramics 120~150nm
sintered at different temperatures doped with different content 1700~
f submi d
of submicron powders 1750°C |~
/g-em? /W/(m*K) 2“ m 1800°C
Iwt% 1800°C 1850°C 1800°C 1850°C
0 3.0550 3.0676 39.39 50.76 5
0.5 3.0542 3.0929 47.79 55.50 1850°C
1.0 3.1198 3.1070 54.96 56.74
1.5 3.1255 3.1355 64.87 66.71 .
2.0 3.1125 3.1029 60.56 60.26 1
2.5 3.1032 3.1025 59.02 59.10 120~ 150nm
) 1800°C 39.39W/
. (m-K) 1.5wt%
120~150nm 1800°C
64.87W/(m+K),
’ 1
0~1.0wt%
1.5wt%
o 4
2~2.5wt%
1800°C XRD
1
1800°C
1.5wt%
2.0wt% L,
o 1.5wt%
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Fig.4 X-ray diffraction patterns of AIN ceramics sintered at temperatures doped with 1.5wt% powders in the size of (a)
1800°C doped with different content of submicron powders ~ 30~60nm, (b) 80~120nm, (c) 120~150nm and (d) 150~180nm
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Fig.6 SEM photographs of AIN ceramics sintered at 1800°C doped with 1.5wt% powders in the size of
(a) 30~60nm, (b) 80~120nm, (c) 120~150nm and (d) 150~180nm
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Tab.2 Bulk densities and thermal conductivity of AIN ceramics
sintered at different temperatures doped with 1.5wt% powders

in different size

/g+cm? /W/(m-K)
/nm 1800°C 1850°C 1800°C 1850°C
30~60 3.0929 3.0676 44.10 63.65
80~120 3.1285 3.1325 64.50 66.10
120~150 3.1255 3.1325 64.87 66.71
150~180 3.1198 3.0942 60.71 62.70
6 1.5wt%
1800°C
30~
60nm 80~
150nm 150~
180nm °
2 1.5wt%
o 30~60nm
80 ~120nm.120 ~150nm 150 ~180nm
1800°C

120~150nm o

1800°C o
1.5wt% 120 ~150nm
1800°C 3.12g-cm™
3.26g-cm™ 64.87W/(m-
K).
1.5wt%
o 2.0wt%

o]

120~150nm o
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Influence of Micro—AIN Ceramics Modified with Submicron Powders

LI Hongwei' YANG Qinghua ' Ma Hongping? WANG Huanping ! WANG Shifeng’ XU Shiging '
(1. College of Materials Science and Engineering, China Jiliang University, Hangzhou, Zhejiang 310018; 2. School of

Mechanical & Automotive Engineering, Zhejiang University of Science and Technology, Hangzhou, Zhejiang 310023)

Abstract
With 30~60 nm, 80~120 nm, 120~150 nm and 150~180 nm submicron AIN powders as additives, the influences of

different contents and different sizes of the submicron powders on the sintering behavior and thermal conductivity of micro—

AIN ceramics were investigated. The results indicated that a proper addition of submicron powders to the micro—sized AIN

powders could promote the sintering process and lower the sintering temperature to 1800°C, and the optimal addition was

1.5 wt% and the optimal size of submicron powders was 120~150 nm. With 1.5 wt% submicron powders in the size of 120~

150 nm, the AIN ceramics showed better sintering behavior, and the bulk density and thermal conductivity were 3.12 g-cm=

and 64.87 W/(m-K), respectively.
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