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Table 1 Characteristics of Powder interlayer raw materials

Electrolytic Cu

Material Crpowder  Zr powder
powder
Particle size/pm 50 75 75
Purity/% 99.9 99.7 99.7
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Fig.1 Dimension (a) and shape (b) of ladder test bar
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Fig.2 OM images of interface of tegrial materials with addition of different alloying interlayers: (a) Cu-15%Cr and (b) Cu-15%Cr-0.5%Zr
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Fig.3 SEM image (a) and EDS element line scanning (b) of CuW/CuCr interface with the addition of Cu-15%Cr-1%Zr alloy interlayer
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Fig.4 SEM images of CuW/CuCr materials with alloying interlayers with different Zr contents: (a) Cu-15%Cr, (b) Cu-15%Cr-0.5%Zr,
(¢) Cu-15%Cr-1%Zr, and (d) Cu-15%Cr-2%Zr
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Table 2 EDS analysis results of different marked positions of interface in Fig.4 (wt%)

Interface Cu phase (position A)

Interface W phase (position B)

Zr content in interlayer/wt%

Cr content Zr content Cr content Zr content
0 0.83 0 9.86 0
0.5 0.87 0.10 11.74 0.03
1 0.72 0.21 12.69 0.05
2 0.76 0.25 12.71 0.05
%3 E4hEERE30 pm & CuCr MI#R12 C 4L & Y EDS £ 110 p—TrT——
sEE O 100 —e— Infiltration condition

Table 3 EDS analysis results of marked position C at the distance of
30 pm from the interface in Fig.4

Zr content in

interlayer/wt% Cu content Cr content Zr content
0 98.62 1.38 0
0.5 98.72 1.16 0.12
1 98.72 1.14 0.14
2 98.76 1.07 0.17
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Fig.5 Variations of the electrical conductivity of CuCr alloy side with

Zr content
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Fig.6 Variations of the hardness of CuCr alloy under different

conditions with Zr content
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Fig.7 Tensile stress-strain curves ofCuW/CuCr integral materials

with alloying interlayers with 15% Cr and different Zr contents
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Fig.8 Tensile fracture morphologies of the CuW/CuCr integral materials with alloying interlayers with different Zr contents: (a) Cu-15%Cr,
(b) Cu-15%Cr-0.5%Zr, (c¢) Cu-15%Cr-1%Zr, and (d) Cu-15%Cr-2%Zr
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Table 4 Cleavage fracture ratio of tensile fracture of integral materials

with alloying interlayers with different Zr contents

Zr content/wt% 0 0.5 1 2
Cleavage fracture ratio/% 5.10 16.51 8.58 5.25
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Effects of Cr and Zr on Interface Microstructures and Properties of
CuW/CuCr Integral Materials

Yang Xiaohong, Liu Zixian, Li Xuejian, Xiao Peng, Liang Shuhua
(Xi’an University of Technology, Xi’an 710048, China)

Abstract: CuW/CuCr integral materials with Cu-Cr-Zr powder interlayer was prepared by integral sintering infiltration method. The effects of Cr
and Zr content and solution aging heat treatment on the microstructure and properties of the interface and both sides of the material were studied.
The results show that with the increase in Zr content in Cu-15%Cr-x% Zr (mass fraction, similarly hereinafter) interlayer, the eutectic phase
amount on CuCr side of the integral material increases, and the conductivity at CuCr end decreases. The hardness increases first and then
decreases. At the same time, the addition of Zr promotes the diffusion of Cr into W. The tensile test bars of integral materials with different
interlayers were prepared, and the interfacial tensile strength was tested and the fracture morphology was analyzed. It is found that when the Zr
content in the interlayer is 0.5%, the interfacial tensile strength of the whole material reaches the maximum value of 517 MPa, which is 18%
higher than that of the CuW/CuCr integral material with Cu-15%Cr interlayer without Zr. The tearing edge of Cu phase in the tensile fracture
becomes shallower and shorter, and the number of cleavage fractures of W particles increases, which indicates that the interfacial strength of Cu/
W phase and the end strength of CuCr are improved.
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