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Non-associated Hill48 yield criterion based on plastic evolution and its
application in ultra-high strength DP steel sheet
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Abstract: For the plastic behavior of ultra-high strength DP steel sheet under complex loading condition, based on an non-associated
Hill48 yield criterion considering plastic evolution, the initial and subsequent yield locus of DP steel predicted accurately by a simple yield
equation were realized. Then, the basic mechanical properties and tensile yield locus of ultra-high strength DP1180 steel sheet were ob-
tained by uniaxial tensile tests in 0°, 45° and 90° directions and biaxial tensile tests of cross-shaped specimens with complex proportional
loading, and the experimental yield locus was predicted by using different yield criteria. The results show that the prediction accuracy of
the non-associated Hill48 yield criterion considering plastic evolution for the initial yield locus of DP1180 steel sheet is similar to that of
Y1d2000-2d yield criterion, which can also predict the subsequent yield locus with the same highest accuracy and realize the precise char-
acterization of the initial and subsequent yield behaviors of ultra-high strength DP1180 steel sheet, and can be applied to finite element
analysis, die design and process optimization of stamping process for ultra-high strength DP steel sheet.
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obtained by uniaxial tension tests
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