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Underwater explosive welding of tool steel

Sun Wei'*, Li Xiaojie*, Yan Honghao®
(1. School of Ocean Science & Technology s Dalian University of
Technology, Panjin 124000, Liaoning, China;
2. State Key Laboratory of Structural Analysis for Industrial Equipment ,
Dalian University of Technology, Dalian 116024, Liaoning, China)

Abstract: Tool steel and copper were welded together using underwater explosive welding technique,
which is preferably adopted for the welding of super-thin and super-hard brittle materials. In this
work we carried out experimental research using inclined welding setup for high velocity explosive.
Underwater explosive welding process was numerically simulated using ANSYS/LS-DYNA, the sim-
ulated results from which show that the colliding velocity decreases in the welding direction. The mi-
cro-characterization indicates that wavy is the dominant interface structure and the wavy structure de-
creases in the welding direction, according with the simulation. In addition, the micro-hardness test
of tool steel welded with copper reveals a slight increase of hardness close to the interface.

Key words: mechanics of explosion; underwater explosive welding; wavy interface; tool steel; micro

hardness
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