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Table 1 Sample number names and compositions (/%)
Sample No. Al;05 CaO Si0, Mo
1 96.0 0.6 3.40 0
2 93.1 0.58 3.30 3
3 91.2 0.57 3.23 5
4 89.3 0.56 3.16 7
5 86.4 0.54 3.06 10
6 76.8 0.48 2.72 20
7 67.2 0.42 2.38 30
8 57.6 0.36 2.04 40
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Fig.1 XRD patterns of Mo doped Al,O3 ceramic/metal

composites

Kl 2 Mo BAAIRIEI E/& R E-GHE SEM B #U i 71 A
Fig.2 SEM images of Al,O3; ceramic/metal composites doped with different Mo content: (a) 0%, (b) 5%, (c) 10%,
(d) 20%, and (e) 40%
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Fig.3 SEM image (a) and EDS line scanning analysis cross

line A (a) for sample 7

1.0

o
©
[
/
u

Relative Density

/

07 1 1 1 1

0 10 20 30 40
Mo Content, o/%

Bl 4 Mo 15 4 AL 5R LB %2/ 4 i 52 6 bR 1) 1 X 4

Fig.4 Relative density of Mo doped Al,O3 ceramic/metal

composites
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Fig.5 Resistivity p and permittivity ¢ of Mo doped Al.O3;

ceramic composites
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Influence of Mo Doping on the Microstructure and Dielectric Property of Alumina
Ceramic/Metal Composites

Zhang Hao®, Shi Zhongqi*, Hu Mengshan?, Zhang Peng?, Jin Haiyun?, Qiao Guanjun’, Jin Zhihao®
(1. State Key Laboratory for Mechanical Behavior of Materials, Xi’an Jiaotong University, Xi’an 710049, China)

(2. State Key Laboratory of Electrical Insulation and Power Equipment, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Mo-doped alumina (Al,O3/Mo) ceramic composites were prepared by a powder metallurgical process. The influence of Mo
doping amount on the microstructure and dielectric properties of the composites were investigated by X-ray diffraction (XRD), scanning
electron microscopy (SEM) and other testing analysis methods. The results show that the composites are composed of Al,O3; and Mo phases,
and no new phases appear. Mo mainly disperses in the Al,O3 grain boundary. With increasing the Mo content, Al,O3 grain size declines and
the porosity increases gradually. When the amount of Mo is below 20 wt%, there are no obvious changes in resistivity (>10* Q-cm) and in
permisittvity (8~9) for the composites. When the doping amount is over 20 wt%, Mo transforms from the dispersed phase into the
continuous phase while volume resistivity decreases to 10*° Q-cm sharply. When the doping amount is 40 wt%, since the throughout matrix
of Mo is formed, the volume resistivity decreases slowly, and becomes steady at about 10 Q-cm. Therefore, ceramic/metal composite
materials with different resistivities can be prepared by adjusting the amount and phase distribution of Mo in Al,O3; matrix.
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