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Abstract: In order to study the influence of different hardening and fracture models on the simulation accuracy
of automotive materials, the material-level mechanical tests of DP590 sheet under various stress states were designed
and carried out. According to the test results, 5 hardening models of Ludwik, Swift, Voce, Hockett—Sherby (H-S),
Swift— HockettSherby (S— HS) and 3 fracture models of Modified Mohr— Coulomb (MMC), Damage Initiation and
Evolution Model (DIEM) and Johnson— Cook (J— C) were calibrated. The above models were applied to conduct
specimen—level simulation and anti—collision beam drop weight test and simulation. The comparison results show that
the S—HS hardening model and MMC fracture model have the most accurate prediction results for the deformation
behavior and fracture behavior of materials. Combined with other research results, it is recommended to utilize the S—
HS hardening model combined with the MMC fracture model to predict the plastic deformation and fracture behavior of
high—strength steel plates.
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