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Table 1 Material parameters of Ti and steel

RS o/ (kg/m*) oy /(J/(kg+ KD ¢/ (km/s) T,./K Hy/GPa  a/(mm®/s) v
TA2 4510 519 4,695 1943 1. 60 7.353 0. 34
Q345 7 830 460 4.595 1793 1.78 17.9 0.33
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Table 2 Constitutive model parameters of Ti and steel

Ak G/GPa E/GPa A/MPa B/MPa n C m
TA2 42 110 822 0 0 0.011 0.7
Q345 77 200 792 510 0. 26 0.014 1.03
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Fig. 1 Folding deformation phenomena in explosive welding process
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Fig. 2 Side sectional view for folding deformation at t=1. 44 ms
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Fig. 3 Folding deformation of flyer plate at t=1. 44 ms
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A study on explosion welding defects of large-sized plates”

ZHANG Zhi-ying', PENG Lei', LIU Run-sheng”’, YANG Zheng', ZHAO Fu-xing'
(1. Institute of Human Settlement and Civil Engineering ,
Xi’an Jiaotong University, Xi’an 710049, Shaanxi, China;
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Abstract: In engineering application of explosion welding of large-sized Ti/steel plates, welding de-
fects are always found in the particular area of plate’s boundary. In order to solve this problem., the
dynamic process of explosion welding is investigated by the numerical simulation. Folding deforma-
tion can be discovered during the explosion welding based on the research on the morphological chan-
ges of the flyer plate at different times. The calculation results are in good agreement with the experi-
ments. The studies show that folding deformation is a crucial problem which should be noticed in the
process of explosive welding. The reasons for the folding deformation are discussed in the paper. The
conclusion can provide a reference for the development of explosion welding technology.

Key words: mechanics of explosion; folding deformation; finite element; explosion welding; large-

sized plates
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