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Crash Analysis of the ULSAB-AVC Model
with Considering Forming Effects
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Abstract
Most of auto-body members are composed of stamping parts. These parts have the non-uniform thickness and plastic

work hardening distribution during the forming process. This paper is concerned with the side impact analysis of the
ULSAB-AVC model according to the US-SINCAP in order to compare the crashworthiness between the model with and
without considering the forming effect. The forming effect is calculated by one-step forming analysis for several members.

The crashworthiness is investigated by comparing the deformed shape of the cabin room, the energy absorption

characteristics and the intrusion velocity of a car. The result of the crash analysis demonstrates that the crash mode, the

load- carrying capacity and energy absorption can be affected by the forming effect. It is noted that the design of an auto-

body should be carried out considering the forming effect for accurate assessment of crashworthiness.

Key Words : Side Impact Analysis, Crashworthiness, ULSAB-AVC(Ultra Light Steel Auto Body Advanced Vehicle
Concepts), AHSS(Advance High Strength Steel), US-SINCAP(U. S. Side Impact test for New Car

Assessment Program), Forming Effect
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Fig. 1 Facility and equipment for Side-NCAP test
procedure: (a) Vehicle simulator; (b) Side
impactor- moving deformable barrier
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Fig. 2 ULSAB-AVC model with roof crossmember

NCAP(New Car Assessment Program side impact test)
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Fig. 3 Dynamic stress-strain curves of DP 500/700

Fig. 4 Deformed shapes after crash analysis(tAHSS):
(a) wistrain rate effect; (b) w/o strain rate

effect
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Fig. 5 Deformed shapes after crash analysis(CS):
(a) wistrain rate effect(top-view); (b) w/e
strain rafe effect(top-view); (¢) w/ strain rate
effect(iso-view) ; (d) w/o strain rate effect(iso-
view)
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Fig. 6 Intrusion distance during the crash analysis
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Fig. 7 Intrusion velocity during the crash analysis
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Fig. 8 Energy absorption characteristics of important
members during the side impact test
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Fig. 9 Critical members for energy absorption during
the side impact analysis
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Fig.10 Thickness distribution after the one-step
forming analysis
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Fig.11 Deformed shapes of the vehicle for the crash
analysis at time 0.06sec(top-view): (a) Initial
shape (b) w/o forming effect; (¢) w/ forming
effect
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Fig.12 Amount of intrusion distance of the B-pillar
with respect to the analysis time
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Fig.13 Variation of intrusion velocity of the B-pillar
with respect to the analysis time
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