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Research on forming limit for high-strength dual-phase steel based on
MMC ductile fracture criterion
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Abstract: For the high-strength dual-phase steel CR450/780DP sheet, the four kinds of tensile specimens were designed to perform uni-
axial tensile tests, and the load-displacement curve and the surface full-field strain results were obtained. Then, the test results of the four
kinds of specimens were benchmarked and analyzed by the finite element simulation analysis method, and the material hardening constitu-
tive model and the history data such as stress triaxiality, Lode angle parameters and equivalent plastic strain were obtained. Furthermore,
the fracture parameters of MMC ductile fracture criterion were calibrated by surface fitting optimization method, based on the Keeler formu-
la and simplified MMC ductile fracture criterion, the theoretical and predicted forming limit diagrams of high-strength dual-phase steel
CR450/780DP sheet were drawn respectively, and the predicted results were verified by the hemispherical rigid die bulging test. The
comparison results show that the forming limit curve predicted based on the MMC ductile fracture criterion is in good agreement with the
experimental data, which verifies the accuracy and applicability of the ductile fracture criterion for the damage and fracture prediction of
high-strength dual-phase steel CR450/780DP sheet.
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Table 1 Chemical compositions of high-strength dual-phase
steel CR450/780DP sheet ( %, mass fraction)

C Mn Si Al Cr Nb Fe
0.111  2.130 0.211 0. 031 0.293 0.029 At
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Fig. 1 Tensile test specimens at different stress states

(a) Smooth tensile specimen  (b) R15 notched specimen
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Fig. 2 Hardening model curves of high-strength dual-phase
steel CR450/780DP

(¢) R3 notched specimen

(d) 0° tensile-shear specimen
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Fig. 3 Benchmarking results of tensile test curves and simulation curves at different stress states

(a) Smooth tensile specimen  (b) R15 notched specimen  (c¢) R3 notched specimen  (d) 0° tensile-shear specimen
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