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Abstract

Grain boundaries (GBs) play a critical role in the mechanical performance of metals and alloys.
Given the vast number of GB types, it is highly desirable to investigate some elemental
processes in order to guide materials design. In this investigation, we perform molecular
dynamic (MD) simulations of Cu bicrystals with Z3 coherent twin boundaries (CTB) and
symmetric incoherent twin boundaries (SITB) under shock wave loading. It is revealed that the
shock response of the Cu bicrystals strongly depends on the GB characteristics. At shock
compression stage, elastic shock wave can readily trigger GB plasticity at SITB, while not at CTB.
The SITB can induce considerable wave attenuation such as elastic precursor decay. At the
tension stage, spallation tends to occur at CTB while not at SITB due to the high mobility of
SITB. In addition, twinning is a mechanism in inducing surface step during shock.



