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Formation mechanism of non-equilibrium phase layer at impact welded interface of
dissimilar metal joints
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In the prsent study, the explosive weding process, a kind of impact welding

process, was divided into five processes. The welding behavior was investigated by using the coupled
numerical analyses combining three models.The wavy interface morphology formed at the joint
interface and the location of intermediate layer (IML) reproduced by simulation showed a good
quantitative agreement with the experimental results. The estimated cooling rate at the joint
interface was also reasonable to explain the microstructure and the evolution of non-equilibrium
phase after welding.
The newly devised simulation models in the present study were effective to reveal the formation
mechanism of characteristic joint interface morphology and IML. This suggests that the control of
the interface morphology, reduction of the amount of IML and non-equilibrium phase, and improvement
of mechanical properties of the impact welded dissimilar metal joints can be achieved by using the
simulation results.
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