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Fig.3 Cross-sectional morphologies of porous Cu/Ni composites with different layer numbers: (a) Cu, (b) Cu-Ni, (c) Cu-Ni-Cu,

(d) Cu-Ni-Cu-Ni, and (e) Cu-Ni-Cu-Ni-Cu
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Fig.4 Line scanning of deposition-censored lines for porous Cu/Ni composites: (a) Cu-Ni, (b) Cu-Ni-Cu, (c) Cu-Ni-Cu-Ni,

and (d) Cu-Ni-Cu-Ni-Cu
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Fig.8 Mechanical property of porous Cu/Ni composites: (a) stress-strain curves, (b) Young’s modulus and compressive strength,

and (c) energy absorption capacity
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Electrodeposition Processing of Porous Cu/Ni Composites and Their Performance

Yang Bilian, Li Xingwu, Ruan Ying, Wei Bingbo
(Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Porous Cu/Ni composites with uniform pore distribution were prepared by electrodeposion and its coating layer number was
from 2 to 5. The effects of processing parameters on both microstructure and mechanical properties were studied. Results show that the
microstructure morphology and characteristic parameters of porous Cu/Ni composites are strongly dependent on the coating layer number.
As the coating layer number increases, the pore diameter and porosity decrease while the specific surface area and apparent density
increase. The solid solution forms at the Cu and Ni interface due to the atomic diffusion. The mechanical properties of the composites are
remarkably enhanced with the increase of coating layer number. As the coating layer number increases to 5 the compressive strength
increases from 246 kPa to 1736 kPa and Young’s modulus 3.94 MPa to 19.02 MPa. Moreover, the energy absorption of per unit volume
increases from 59.03 Pa-m to 824.51 Pa'm.

Key words: porous composites; electrodeposition; mechanical properties; energy absorption capacity
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