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Theory on the design of bimetal explosive welding parameter

LI Xiao-jie, WANG Yu-xin, WANG Xiao-hong, YAN Hong-hao

(1. Department of Engineering Mechanics, Faculty of Vehicle Engineering and Mechanics, Dalian University of Tech-
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Abstract: Aiming at parameter design of explosive welding, the theory of detonation driving flyer and bimetal explosive
welding window are introduced step by step based on the basic theory of explosive welding. First, the ultimate velocity
formula of one dimensional detonation driven flyer plate is summarized, and its able range and reasons are explained in
detail. Furthermore, Richter theory and characteristic method are mainly introduced for the problem of {lyer driven by two-
dimensional grazing detonation, and a new approximate calculation formula is derived also. Then, for the theory of
explosive welding parameter window, the traditional single metal explosive welding window theory and formula are
compared in detail, and some existing formulas are re-deduced and modified, and its application scope is defined again.
Based on these basic theories of explosive welding windows, the author systematically introduced the theory of bimetal
explosive welding window, which is composed of bimetal welding lower limit, bimetal welding upper limit, bimetal {low
limit and sonic limit. Finally, the whole design theory of explosive welding process parameters is built up with detonation
driven flyer and explosive welding window. In addition, explosive welding design based on binary alloy phase diagram, the

necessity of controlling the hardness of processed metals. the method of controlling waves and pore defects of welding
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interface are briefly discussed.
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Fig. 1 Plate explosive welding
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Fig. 3 Motion appearance of flyer plate

driven by sliding detonation
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Table 1 Calculation formulas for ultimate velocity of

flyer driven by one dimensional detonation
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Fig. 7 Explosive welding window of pure

aluminum and mild steel
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