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Fabrication and characterization of
lotus-type porous pure copper bar

XIE Jian-xin', LIU Ximhua', LIU Xuefeng', FANG Yu-cheng’, WANG Hao’
(1. School of Materials Science and Engineering,
University of Science and T echnology Beijing, Beijing 100083, China;
2. Advanced T echnology and Materials Co., Ltd., Beijing 100081, China)

Abstract: Lotus-type porous pure copper bars with diameter of 45 mm and height of 125 mm were fabricated by
unidirectional solidification at hydrogen pressure of 0.2 M Pa and molten temperature of 1200 ‘C. Density, porosity
and ratio of open pores of the fabricated samples were measured. Shape and diameter distribution of the pores were
characterized, and compressive properties parallel and perpendicular to the direction of pores for the fabricated sam-
ples were tested. The results show that the mean density and porosity are 4. 48 g/ cm® and 50% , respectively. Dia
meter of the pores distributes in the range of 0.3~ 1.3 mm, and the mean diameter of pores is 0. 81 mm. Compres-
sive properties of lotus-type porous pure copper show remarkable anisotropy.
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Fig. 1 Fabrication apparatus for

lotus-type porous metals
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Fig.2 Longitudinal section photograph of

lotus-type porous pure copper bar
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Fig.3 Cross-sectional photograph of

lotus-type porous pure copper bar
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Table 1 Characterization of lotus-type porous pure copper bars

Sample Distance of samples Size of Mass of Density/ Porosity/ Pylome
No.  from bottom/mm sample/ mm sample/ g (g* cm™?) % ratio/ %
1 5-35 10x 10 x 30 13.38 4.46 50.2 -

2 35-65 10x 10 x 30 14. 02 4.67 47.9 -

3 6595 10x 10 x 30 12.93 4.31 51.9 —

4 15-78 dfg‘zfi‘ X3673‘ tlm ":nl;: 18087" 67(f 4.47 50. 1 4




. 1872 ¢ o [ A (0 4 JE 2R

2005 4E 11 A

B4 BRI RER 2 AL A A e IR 1) A B 45 2R
Fig. 4 Results of photograph for
lotus-type porous pure copper disposed by
graphic software
(a) —Photograph of porous copper disposed by software;

(b) —Results of conversion process from photograph ( a)
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Fig. 5 Distribution rate of pores diameter
on cross-section for lotus-type

porous pure copper bars
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Fig. 6 Photos of dense pure copper and

lotus-type porous pure copper compressed
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lotus-type porous pure copper
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