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Abstract：It was aim to investigate the interfaciaI microstructure and shear performance of Ti／Cu clad 

sheet produced by explosive welding and annealing．The experimental results demonstrate that the alternate 

distribution of interfaciaI collision and vortex of flyer 1ayer forms in the interface a few of solidification 

structure．TEM confirms that the interfacial interlayer contains obvious lattice distortion structure and 

1ntermetallic compounds．It interprets the explosive welding as the interfacia1 deformation and therrna1 diflusion 

process between dissimilar metals The interfacial shear strength is very close to the Cu matrix strength．which 

is determined by the mixture of the mechanical bonding and metallurgical bonding
． Severa1 cracks exist on 

the shear fracture owing to the intermetallic compound in the interfacial solidification structure and also the 

probable welding inclusion 

K‘I-v~vords"explosive welding；interface；TEM；intermetallic compound；fracture 

1 Introduction and electron．beam welding[ ] 

Nowadays，the shear，bending and hardness tests 

The explosive welding can be utilized in the were conducted to perform the interfacial bonding 

bonding of different metals because of its enormous 

explosive pressure and deformation heat．A good 

metallic bonding can be obtained between different 

metals through controlling the explosive parameters and 

thermal diffusion J．Findik has given a comprehensive 

review on explosive welding and reported over 260 

kinds of similar and dissimilar metals and alloys． 

Through explosive welding，we can manufacture 

many large—scale clad plates with high surface areas 

that are joined by any other techniques difficultly ． 

Many industries adopt Ti／Cu clad sheet with a good 

interfacia1 bonding and thickness distribution．which 

possesses a combination of matrix properties 

The ioining techniques of Ti and Cu metals include 

explosive welding，friction welding roll bonding 
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strength of various clad sheets[3,4]
．

Kahraman Pt l[4] 

studied the relationship between interfacial bonding 

and explosive parameters to understand the explosive 

welding process，and also interpreted the interfacial 

evolution during the explosive welding process based 

on the metallographic methods in laboratories E8,9]
． 

Owing to the crucial role of interface．we should clarify 

the interfacia1 evolution to completely understand the 

explosive welding mechanism． 

Saravanan et al studied the explosive welding 

mechanism on the aspects of thermal kinetics 

analysis【l(】】，numerical study⋯ ，molecular dynamics 
simulations【l刮 and electron microscoPY．Findik 

investigated various systems of clad sheets．such as Ti／ 

stee1．Ti／Al_Ti／Cu．steel／stee1 and Cu／Al clad sheet_J J． 

Yang et al studied the unique adiabatic shear band 

on the pure titanium side in the titanium／mild steel 

explosive cladding interface experimentally But 

very few publications have systematically reported 

the Ti／Cu explosive cladding interface based on 

the micr0structure observation．chemical phases 

measurement．and the interfacial strength and failure 

analysis． 
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smooth interfacial zone．which presents the collision 

point with a mechanical bonding．The fracture also 

indicates a tearing structure with many dimples． 

revealing the shear deformation of the metallurgical 

bonding on the interfacial zone with vortex．The 

interfacial bonding modes determine the interfacial 

shear strength to be 1 40 MPa． 
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