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Fabrication and physical properties of Cir ZnQ10) composite material

CHEN Chengyi, RUAN Jiarming, XIE Jian-quan, ZOU Jian-peng, WAN Qian
(State Key Laboratory of Powder Metallurgy,
Central South University, Changsha 410083, China)

Abstract: The CurZnO(10) composite materials were successfully fabricated by vacuum sintering and N»-protecting
sintering. The density, hardness, bending strength and resistivity of the Cu-ZnO(i9 materials were tested. The
component and microstructure were analyzed by SEM and metallographic analysis technology. Furthermore, the
properties of Cu-ZnO¢i0) and silver-oxide contact materials were compared. The results show that the bending
strength of samples sintered in N2 atmosphere is lower than that of samples sintered in vacuum atmosphere because
sintering process of samples are not complete at 960 C in N, atmosphere, the volatile area of ZnO in samples sin-
tered in N2 atmosphere is narrower than that of samples sintered in vacuum atmosphere, ZnO distributes meshyly in
Cu matrix. There exists obvious interface between the two phases of Cu and ZnO in the Cu-ZnO (10 material, and the
two phases diffuse each other. Moreover, sintering in vacuum atmosphere and heat preserving for 1 h are the prefer-
able technics to prepare Cu-ZnO(i0) material. Cu-ZnO(10) material has the best integrative properties such as the two
phases of Cu and ZnO combining firmly, the relative density over 98%, the resistivity below 2. 70 Q¢ cm and the
rigidity over 670 MPa. Altogether, the physical properties of Cu-ZnO1p material are close to that of silveroxide

material.
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Fig.1 Effect of sintering temperature and
sintering atmosphere on bending

strength of Cu-ZnO(10) material
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Fig.2 SEM images of Cu-ZnO(i0 sintered at 960 C in different atmosphere
(a) —Vacuum; (b) —Nitrogen
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Fig. 3 Metallographs of Cu-ZnOi0) sintered at 960 C in different atmosphere before corroding
(a), (¢) —Vacuum; (b), (d) —Nitrogen
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Fig. 4 Morphologies of fracture surface of Cu-ZnO(10 (10 material

in different atmosphere at different temperatures

(a) —In vacuum atmosphere at 960 C; (b) —In vacuum atmosphere at 920 C;

(¢) —In nitrogen atmosphere at 960 C
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Fig. 5 Effect of sintering temperature in
vacuum atmosphere on density and

resistivity of Cu-ZnO(10) material
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Fig. 6 SEM images and component analysis of tiny area of Cu-ZnO

(a), (c¢) —Sample sintered in vacuum atmosphere; (b), (d) —Sample sintered in nitrogen atmosphere
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Table 1 Properties comparison between
CuZnO(19 and Ag-oxide

contact materials

Relative Resistivity
M aterial HB/MPa
density/ % /(HQ* cm)
Ag-CuO10) 96 670 <2.50
AgZnO(10) 96 730 <2.70
AgSnO(i0) 96 690 <2.70
AgCdO(10) 97 650 <2. 40
Cir ZnO10) 98 672 <2.70
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