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Fig. 1 Sketch of the explosive welding set-up
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Table 1 The 4340 steel parameters of Johnson-Cook model

oo/(g/cm®) G/(GPa) A/(GPa) B/(GPa) C n m Toett/(K) Troom/(K) v /[J/(kg » K)]

7.83 77 0.792 0.51 0.014 0. 26 1.03 1793 294 477
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Table 2 The 4340 steel parameters of Griineisen state equation

c/(km/s) S, S, S; %o a

4.569 1.49 0 0 2.17 0. 46
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Fig. 3 The simulation results of the oblique collision formation process
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Fig. 4 The simulation results of the interface wave formation process
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Fig. 5(a) The pattern of the metal jet Fig. 5(b) The original location of the metal jet
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Numerical Simulation of the Oblique Collision in Explosive Welding
LI Xiao-Jie,MO Fei, YAN Hong-Hao,ZHANG Cheng-Jiao

(State Key Laboratory of Structural Analysis for Industrial Equipment ,Department o f
Engineering Mechanics s Dalian University of Technology »Dalian 116023 ,China)

Abstract: Using the software of ANSYS/LS-DYNA 11.0 and the method of smoothed particle hydro-

dynamics (SPH) , the formation process of the oblique collision in explosive welding was simulated,

where the elastic-plastic hydrodynamic model with the material strength was used. The simulation re-

sults showed that the shapes of the interface wave and the metal jet were consistent with the practical

phenomena of explosive welding. Therefore,it is valuable to research the formation process of the ob-

lique collision in explosive welding with SPH method.

Key words: explosive welding; oblique collision; interface wave; SPH method; elastic-plastic hydrody-

namic model;jet
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