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Fracture mechanism of G550 channel cold-formed steel under impact load

ZHANG Ziling', CEN Zhibo?, JIANG Lei®, LI Baishu', WANG Jiawei', ZHANG Hao', ZHU Jue"
( 1.Key Laboratory of Impact and Safety Engineering of Ministry of Education, Ningbo University, Ningbo 315211, China;
2.Ningbo Special Equipment Inspection and Research Institute, Ningbo 315048, China )

Abstract: Using G550 channel cold-formed steel members, the Johnson-Cook constitutive model parameters
and the Johnson-Cook failure model parameters are determined through the material tensile experiments and
numerical simulations under different strain rates. The whole process of tearing failure of channel cold-formed
steel members under different impact loads is simulated by ABAQUS software. The axial impact test of the drop
hammer device is used for comparison, and the experimental results are in good agreement with the finite
element numerical simulation results. In addition, the fracture mechanism of a piece of sample at the tear fracture
region is analyzed by microscopic morphology. The results show that with the increase of the impact speed, the
loading time of the impact force on the component increases, and the component requires greater plastic
deformation to absorb the impact energy. The higher the impact speed, the greater the proportion of the crack
growth work to the impact energy, which shows that the ability to prevent crack propagation at high speed is
better. When the impact speed is high, brittle fracture is the main cause, during which cleavage surface appears
in the fracture surface, and even adiabatic shear failure occurs during deformation.

Key words: cold-formed steel; Johnson-Cook model; finite element simulation; tear; plastic deformation
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