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Fig.1  Sketch of the explosive welding 
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Fig.2  Monoclinic martensite cell of Ni
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Fig.3  Analogue initial geometry of memory alloy Ni

50

Ti

50 

and 

Cu welding 
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Fig.5  MSD-time curves of Ni

50

Ti

50

-Cu system under different 

processes: (a) loading stage and (b) unloading stage 
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Diffusion Mechanism of Explosive Welding Interface 

Between Memory Alloy Ni

50

Ti

50

 and Cu  

 

Luo Ning, Shen Tao, Xiang Junxiang 

 (State Key Laboratory for Geo-mechanics and Deep Underground Engineering, 

China University of Mining and Technology, Xuzhou 221116, China)  

 

Abstract: In order to reveal the micro-scale diffusion mechanism of the welding interface, the molecular dynamics simulation of the 

explosive welding interface between shape memory alloy Ni

50

Ti

50 

and Cu was carried out by using the embedded potential function (EAM 

potential). The micro-morphology and physical characteristics of the explosive welding interface were analyzed by SEM and EDS. The 

results show that the pressure oscillation of the Ni

50

Ti

50

-Cu alloy system becomes smaller and smaller under the impact conditions of 

u

z

=-1500 m/s and u

x

=700 m/s. The temperature of the system is about 1350 K, and the pressure after 120 ps is about 28 GPa. The 

concentration of Cu atoms on both sides of the diffusion layer is about 5%, and that of Ni and Ti is about 47%. The interfacial diffusion 

layer thickness ranges from 1.03 to 1.45 µm. SEM and EDS analyses confirm that the thickness of the diffusion layer at the welding 

interface is about 1.56 µm, which is basically consistent with the simulation results. 

Key words: explosive welding; shape memory alloy (SMA); welding interface atom diffusion; molecular dynamics; EAM function 
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