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Abstract

Crystal plasticity finite element (CPFE) modeling of multi-phase, third gen-
eration advanced high strength steel (3GAHSS) requires finding the hardening
parameters of slip systems operating in different phases (e.g. FCC, BCC, BCT).
It is common to see the Schmid law used to model the deformation of BCC crys-
tals. However, researches by Bassani and others have shown that BCC crystals
could obey the non-Schmid law. In this paper we examined the differences be-
tween using a CPFE model based on the Schmid versus a non-Schmid law to
model the uniaxial compression of single crystal ferrite micropillars with dis-
tinct orientations carved out of dual phase DP980 and three-phase QP980 steel
sheets. To accurately model the changing hardening rate of the single crys-
tal, a new exponential hardening model was developed that would differentially
harden slip systems. Criteria for transitioning from stage I to stage II hardening
of single crystals were also developed and verified.

Finally, it was shown that it is not sufficient to use only one single crys-
tal micropillar compression force-displacement curve for the calibration of the

non-Schmid CPFE model. The predictions of the resulting model would be
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