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Anisotropic compressive properties of ordered porous copper

HUANG Feng, YANG Tian-wu, LI Zai-jiu, LI Zhen-hua, JIN Qing-lin, ZHOU Rong

(School of Materials Science and Engineering, Kunming University of Science and Technology,
Kunming 650093, China)

Abstract: Porous copper with long cylindrical pores aligned in one direction was fabricated by directional solidification
under high-pressure atmosphere of hydrogen or gas mixture of hydrogen and argon. Compressive tests of the ordered
porous copper with different porosities in different directions were carried out. The relationship between strength and
porosity or compressive direction was investigated. The results show that the compressive stress—strain curves vary with
porosity and compressive direction. Under the same compressive direction, as the porosity increases, the compressive
yield strength of the ordered porous copper decreases. The mechanical properties of the ordered porous copper show
obvious anisotropy, and the yield strength and energy absorption capacity of the ordered porous copper decrease with the
increase of the angle between pore axis and compressive direction. The yield strength and energy absorption capacity of
porous copper are the largest when the angle between pore axis and compressive direction is equal to 0°.
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Fig.1 Schematic illustration of solidification apparatus for

ordered porous copper: (a) Melting; (b) Solidification
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Fig.2 Photographs of ordered porous copper with porosity of

0.48: (a) Transverse section; (b) Longitudinal section
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Fig.3 Photographs of order porous copper with porosity of 0.48 for compressive test at different angles between pore axis and
compressive direction: (a), (a") 0°; (b), (b’) 30°; (¢), (c') 45°; (d), (d") 60°; (e), (') 90°
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Fig.4 Compressive stress—strain curves of ordered porous

copper with different porosities in 90° compressive direction
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Fig.5 Stress—strain curves of ordered porous copper with
porosity of 0.34 in different compressive directions
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Fig.6 Photographs of vertical cross-sections of ordered porous copper with porosity of 0.48 in different compression directions

after compression test at different strains
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Fig.7 Relationship between compressive yield strength and
porosity of ordered porous copper in different compressive

directions
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