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ABSTRACT: In order to analyze the effect of baking hardenability of dual-phase steel DP600 on the axial crushing test and to
verify the accuracy of the modified Johnson-Cook model which describes the dynamic mechanical properties of DP600 steel
under different strain rates, experiments were carried out on the hat-shape beam of DP600 steel under the axial crushing to in-
vestigate its collapsing deformation mode and energy absorption characteristics. Pre-processing software HyperWorks and
LS-Dyna were applied to have finite element analysis on axial crushing test of DP600 hat shaped beam. The force-time curves
and displacement-time curves were consistent and the collapsing deformation modes were basically the same between unbaked
and baked according to the comparison of the results of the collision test between unbaked and baked. The properties of the steel
by baking of 180 C and 20 min are almost unchanged. It is demonstrated that the modified Johnson-Cook model can well de-
scribe the dynamic mechanical properties of DP600 and can be applied to the simulation of the vehicle crash.
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Fig.1 Specimen of hat shape beam
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Fig.2 Cross-section of specimen
A
==
flfEE R ' i
(I [
BN
/ q Dot
oRe} [
=i
Je R i

WIPESS
K3 B4mHERS

Fig.3 Experiment device for impact test
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Fig.4 Test result Fig.5 Collapsing deformation mode
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Fig.6 Curves of energy absorption vs. displacement Fig.7 Curves of displacement vs test time
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Fig.8 Curves of crushing force vs test time
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Fig.9 Comparison of impact deformation between unbaked and baked at different speed
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Fig.10 High speed tensile curve of HC340/590DPD+Z
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Fig.11 Comparison of the results between the experiment and FEM
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