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Dynamic impact instability of Z-shaped Q345 cold-formed steel members
under rate-dependent constitutive model

LI Baishu, LI Fachao, WU Mengjing, ZHU Jue"
( Key Laboratory of Impact and Safety Engineering of Ministry of Education, Ningbo University, Ningbo 315211, China )

Abstract: Z-shaped Q345 cold-formed steel members were chosen as the research object. Firstly, the mechanical
constitutive properties of the experimental steel in the range of strain rates 10°~107s" were obtained, and the
material parameters expressed by the Johnson-Cook constitutive model were also obtained by fitting. At the
same time, the micro-morphology of the fracture of the tensile specimens was analyzed. Then, the axial impact
tests of the Z-shaped cold-formed steel members at different speeds of drop hammer were carried out to study
the dynamic instability and deformation of the members under impact. Next, the finite element models that can
reflect the impact processes of the drop hammer tests were established by ABAQUS software, whereby the
factors such as strain rate effects and initial defects were taken into account. The displacement and velocity
changes of the particles at the end of the main part of the component and the influence of the stress wave
propagation effect were analyzed. The results showed that dynamic buckling occurred in the thin-walled
cold-formed steel members when subjected to external impact, and obvious plastic deformation developed with
the increase of the impact loads. The propagation effect of stress waves played a key role in the phase step of
dynamic buckling models.

Key words: cold-formed steel; dynamic impact; Johnson-Cook model; strain rate; finite element simulation
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