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Fig. 1 Process of microwave sintering
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Table 1 Compositions of AlN powders

Elements Al N O C Ca Fe Si Ni

Composition 65.5% 33.6% 0.9% 0.06% 300ppm <100ppm <20ppm <20ppm

Fe � Si � Ni `&�}�7e� Fe � Si `&��}e� 100ppm, O &�? 0.9%. AlN �(` XRD 4Rm4 2 ���P4G�������=GA&�
�` AlN X9�'R)i+
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3 2 AlN �<_ X {Vz{3Q
Fig. 2 XRD pattern of AlN powders

3 3 AlN �<_�n�(
Fig. 3 Particle size distribution of AlN pow-
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Fig. 4 SEM photograph of AlN powders;,Q�) 1700◦C/2h `y
,XP�=^Xr5o�U 99.7% `�N�`l�/5o?�) 1700◦C/2hy
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1504 G A , � q � 21 {� AlN `~9B��mPrJ�C���
(a) eD�d (<100◦C): AlN+2H2O(g)=AlOOH+NH3 (1)

(b) �D�d (100∼300◦C): 2AlN+3H2O(g)=Al2O3+2NH3 (2)

(c) �D~9 (300∼700◦C): 4AlN+3O2=2Al2O3+2N2 (3)

3 5 AlN 19"J�M (1n 0.5mm)

Fig. 5 Transparent AlN ceramics specimen

(0.5mm thickness)

Process: 1700◦C, (a) 1h; (b) 2h

3 6 AlN 19"J_ X {Vz{3
Fig. 6 XRD pattern of transparent AlN ce-

ramics

Process: 1700◦C/2h

3 7 AlN 19"Jp�g1 SEM 2K
Fig. 7 SEM photographs of the fracture surface of transparent AlN ceramics

(a) Process: 1700◦C/2h; (b) Partial magnification of graph (a)��)7��
%<Gmv�
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,XPD�`�B5 AlN 2:$Lq�` SEM 3L�P4
7(a)G�����AlN Xo��)}&�HÆ78VSZ�o��s_℄�P}�s <10µm,�o�>T)��℄` AlN 2:$LD�`FTG
V℄` [1∼5]. �K�:��y
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Preparation of Aluminum Nitride Transparent Ceramics by Low

Temperature Microwave Sintering

LU Bin1, ZHAO Gui-Jie1, PENG Hu2, ZENG Xiao-Feng2

(1. School of Material Science and Engineering, Central South University, Changsha 410083, China; 2.

Changsha Long Tai Science and Technology Company Limited, Changsha 410013, China)

Abstract: Microwave sintering is a new and highly active kind of singtering technology which is

superior to the technology of traditional sintering. With highly pure AlN powders and without

singtering additives, AlN transparent ceramics were obtained by using microwave sintering at

1700◦C for 2h. The result of experiments indicates that the AlN transparent ceramics prepared

by this process have fine grain sizes (less than 10µm), uniform grain distribution, and no oxidized

phrases. From above analysis, it is proved that AlN transparent ceramics can be sintered at low

temperature by the microwave sintering technology.

Key words microwave sintering; AlN; transparent ceramics; preparation


