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� 1  ./018 XRD�� 

Fig.1  XRD pattern of W-Cu alloy 
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Fig.2  SEM image of W-Cu alloy powderk
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Fig.3  Numerical simulation of explosive compaction: (a) observation points, (b) stress distribution, and (c) pressure-time curves 
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Fig.4  Schematic diagram of experimental set-up 
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Fig.5  Prepared sample 
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Fig.6  Back scattering image (a) and EDS element distributions (b, c, d) of coating and substrate junction: (b) Cu, (c) W, and (d) O 
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Fig.7  SEM image of coating fracture 
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Fig.8  SEM image of coating and substrate junction 
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Explosive Compact-coating Tungsten Copper Alloy to Copper Surface 

 

Chen Xiang,

 

Li Xiaojie, Yan Honghao, Wang Xiaohong, Miao Yusong 

(State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology, Dalian 116024, China) 

 

Abstract: This paper proposed a new method to sinter tungsten-copper alloy onto copper plate surface by explosive-compact-coating. 

Its steps included pre-compacting tungsten-copper alloy powder onto copper plate surface, sintering in the hydrogen, then compacting 

the powder by detonation pressure to ensure the strong bonding between the coating and substrate, and finally diffusion sintering. We 

simulated the compressing process of explosive compaction by the commercially available package AUTODYN and determined the 

processing parameters which could cause uniform distribution of pressures in the coating powder and uniform densification of alloy 

powder. Then we conducted the explosive-compacting experiments. Results show that the density of the coating layer reaches up to 

99.3% of the theoretical value using the parameters in simulation. Microstructure characteristics indicate that tungsten-copper alloy 

powder mix well. The tungsten particles are much larger than copper particles. The SEM fracture morphology of the tungsten-copper 

coating layer is different from traditional fracture. The joint surface of tungsten-copper and copper demonstrates that tungsten-copper 

alloy is compactly sintered on the surface of the copper.  

Key words: tungsten-copper alloy; explosive compaction; fracture surface analysis 
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