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Table 1 Chemical composition of the tungsten (/%)

w Ca Fe Mo Ni Si C N

Bal. 0.002 0.002 0.005 0.003 0.002 0.005 0.002

xR2 HESHLERS
Table 2 Chemical composition of the CuCrZr alloys (w/%)
Cu Cr Zr

Impurities

Bal. 0.702 0.128 Total < 0.1
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Fig.1 Surface morphology of Cu films
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Fig.2 EDS spectrum of Cu films
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Table 3 Chemical composition of the Cu films

Element wl% at%
CK 0.33 1.73
CuK 99.67 98.27
Total 100 100
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Fig.3 Interface microstructures of W/CuCrZr joined with Cu (42 um) interlayer by HIP at different temperatures: (a) 950 C, (b) 980 C, and
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Fig.4 EDS line scanning of interface of W/CuCrZr joined with Cu (42 um) interlayer by HIP at different temperatures: (a) 950 C, (b) 980 C,

and (c) 1050 C
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Table 4 Results of shear strength for W and CuCrZr alloy by

HIP
Temperature/C Shear Fracture location
strength/MPa
950 156 W side, PVD 40 um Cu/W
980 167 PVD 40 pm CL_J/CuCrZr and W
side
1050 191 PVD 40 um CSLiJéSuCrZr and W
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Fig.5 Ultrasonic NDT results of the standard reference block
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Fig.6 Ultrasonic NDT results of the W/CuCrZr interfaces joined
by HIP
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Fig.7 Test specimen for tensile test
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Fig.8 CuCrZr alloy samples before and after tensile test and

tensile curve
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Table 5 Room temperature tensile properties after HIP

Temperature/°C Ultimate tensile Yield strength, Total
P strength/MPa  6o/MPa  elongation/%
950 291 186 36
980 285 180 31

1050 264 157 24
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Effects of Hot Isostatic Pressing Joining Temperature on Copper Coating as the
Interlayer

Yang Fazhan, Shen Liru, Jin Fanya, Xu Zejin, Dong Yuying
(Southwestern Institute of Physics, Chengdu 610041, China)

Abstract: The international thermonuclear experimental reactor (ITER) project W-Cu divertor component model was made by a hot isostatic
pressing (HIP) diffusion welding method under three HIP diffusion welding processes with the temperature of 950, 980 and 1050 <C, and the
model was studied by analyzing a module using the magnetron sputtering method to deposit a 40 um-thick copper coating as the interlayer. This
paper aimed to study the effect of the magnetron sputtering method to deposit a 40 um-thick copper coating as the interlayer of W-Cu divertor
component model properties. The morphology and composition of the tungsten and Cu-Cr-Zr alloy joints were investigated by SEM and EDS, the
joint defects were detected by ultrasonic non-destructive testing (NDT) equipment, and the bond strength of joints were measured by mechanical
tensile tester. The results show that a 40 pm-thick copper coating as the interlayer, which is deposited by the magnetron sputtering method, can
significantly improve the properties of hot isostatic pressing joining. In particular, the welding module prepared at 980 <C meets fully the
requirements of the ITER divertor.

Key words: divertor; magnetron sputter; copper coating; hot isostatic pressing
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