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Abdgract: This paper introduces side impact of an auto-body with reinforced with TRIP sted for the purpose of safety
enhancement and weight reduction. Cowper-Symonds modd and Johnson-Cook model have been gpplied to the andysisin
order to investigate the strain rate effect compared to the quasi-static modd. The andlysis has made TRIP sted supersede the
conventiond low carbon sted for center pillar and sde sl of auto-body sde structures. Side impact andys's has been
carried out based on the condition in FMV'SS 214. The numerical smulaion has been performed with LSDYNAS3D in
order to investigate the effect of TRIP sted on the dynamic responsein Sdeimpact aswell asthe strain rate hardening effect.
Anayssresults show that auto-body structuresreinforced with TRIP sted are desirable for weight.
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Fig. 1 FMVSS 214 test: () test configuration; (b) moving deformable barrier.
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Fig. 3 Deformed shapes of an auto-body after 70 msec: (8) the quasi-static mode; (b) Cowper-Symonds model.
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Fig. 4 Deformed shapes of apassenger compartment after 70msec: (a) the quas-gatic modd; (b) Cowper-Symonds model

300

—— Cowper-Symonds model
fffff quasi-static model

250

200+ ™

150

Barrier face force (kN)

1004

50+

0 10 20 30 40 50 60 70
Time (msec)

Fg. 5 Barier face forceswith repect to materid condtitutive model.
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Fig. 6 Stress-gtrain curves of 60TRIP sted and the conventional materid a strain rate 1/sec.
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Fig. 7 Deformed shapes of an auto-body after 35 msec: (8) the conventiona materid; (b) 60TRIP sted.
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Fig. 8 Deformed shapes of an auto-body after 70 msec: (a) the conventiona materid; (b) 60TRIP sted!.

Fg. 2 X, Y,

Fig. 9 60TRIP



|| —=— Conventional material g —&— Conventional material —a—0ms
—O— 60TRIP steel —0— 60TRIP steel —o— 10 ms

. —A—20 ms
1 —w—30ms
——70ms
4] k)
2 < 4
3 2
N >
—&—0ms
7 —e—10ms -
—A—20ms
—v—30ms _
7 —4—70ms
T T T T T T T T T
Y Axis X Axis
@ (b)

Fig. 9 Deformed shapes of side structures subgtituted 60TRIP stedl for materias of center pillar: (a) center pillar; (b) sdesill
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Fig. 10 Deformed shapes of sde structures substituted 60TRIP sted for materids of sdell: (a) center pillar; (b) sdesill.
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Fig. 11 Deformed shapes of sde structures subgtituted 60TRIP sted: (a) center pillar; (b) sdesil.
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