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Fig.1  Schematic of W skeleton of CuW surface (a) and

infiltration of Al into porous structure of CuW (b)
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CuWw?70 alloy
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Fig.3 Morphologies of Ni plating layers with different plating time: (a, al) 0.5 h, (b, b1) 1 h,and (c,cl) 2 h
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Fig.4 Morphologies of CuW/AI interface with Ni interlayer (a) and without Ni interlayer (b)
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Fig.5 XRD patterns of CuW/Al interface with Ni interlayer and

without Ni interlayer
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Fig.6 Morphologies of CuW/AI interface with Ni interlayer at 700 °C for 10 min (a), 30 min (b), and 60 min (c)
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Fig.7 XRD patterns of CuW/Al interface with Ni interlayer at
700 C for different holding time
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Fig.8 Change curves of relative content of three main compounds

with holding time
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Table 2 Results of entropy change of the intermetallic

compounds between CuW/Al interface (3 K™ mol™)

Standard

R 0 0
Compound entropy Heat capacity ArS’(298)  ArS’(973)
AlCu 14.78 51.37 -46.67 14.12
Al,Cu 22.17 77.06 -67.58 23.60
AlsW 39.02 149.03 -135.12 41.23
Al W 84.55 323.0 -287.69 94.51
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Effect of Porous Structure Ni Interlayer on Microstructures and Properties
of CuW/AI Interface

Jin Yanting, Liang Shuhua, Jiang Yihui, Zou Juntao
(Shaanxi Province Key Laboratory for Electrical Materials and Infiltration Technology, Xi’an University of Technology, Xi’an 710048,
China)

Abstract: A layer of W skeleton with 100~200 um thickness was obtained by corroding the Cu of CuW surface. Then, a porous structure
diffusion barrier layer was formed by electroless Ni plating on W skeleton. Finally, the CuW/AI bimetals was prepared by solid-liquid
connection at 700 <C. The microstructure of interfacial diffusion layer at different holding time was investigated, and the precipitation
sequence of the intermetallic compounds was analyzed. The results show that the porous structure Ni interlayer between CuW/Al interface
can effectively reduce the amount of Al,Cu compounds, and prevent the formation of Kirkendall voids. The CuW/AI interface mainly
consists of Al,Cu and AlsW phases. By adding porous structure Ni interlayer, the interface bonding property and electrical conductivity of
CuW/AI are improved.

Key words: CuW/Al interface; Ni interlayer; microstructure; intermetallic compound
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