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Fig.1 Outline of the experiment
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Fig.2 Schematic diagram of the electrolytic apparatus
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Fig.3 Element content distributions of W-Ni-Cu FGM with different graded layer thickness: (a) 25 pm, (b) 35 pm, and (c) 45 pm
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Fig.4 SEM images of the fracture of FGM: (a) W-Ni and
(b) W-Ni-Cu
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Fig.5 Relationship of pure W plate and W-Ni-Cu FGM between
thermal conductivity and temperature
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Structure and Property of W-Ni-Cu Functionally Graded Materials by Composite
Electrodeposition

Qi Yanfei?, Wang Bo', Zhou Jingyi?, Li Yungang?, Tian Wei?
(1. Beijing University of Technology, Beijing 100124, China)
(2. North China University of Science and Technology, Tangshan 063009, China)

Abstract: W-Ni-Cu compound materials were obtained by a fused-salt electrolysis method and an aqueous solution electrolysis method.
W-Ni-Cu functionally graded materials (FGM) characterized with different thickness (25, 35 and 45 pm) were obtained from the compound
materials after annealing at 800 <C for 60, 120 and 180 min, respectively, and Ni plays a role in bridging Cu and W. Cracks and abscission
are not present in the surface of samples after thermal shock and thermal fatigue, which indicates the material has good bonding properties.
Thermal conductivity tests were also conducted, and the result shows that the thermal conductivity of pure W plate and W-Ni-Cu FGM
decrease with increasing temperature (25~800 <C). The thermal conductivity of pure W plate is higher than that of W-Ni-Cu FGM at the
same temperature. The thermal conductivity of W-Ni-Cu FGM decreases with increasing gradient thickness.

Key words: W-Ni-Cu functionally graded material; bonding property; thermal conductivity
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