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Side Impact Analysis of the ULSAB-AVC model
with considering the forming effect
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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 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 : Crashworthiness, Side impact analysis, ULSAB-AVC(UItra 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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Figure 1. Facility and equipment for Side-NCAP test
procedure : (a) vehicle simulator; (b) side impactor-
moving deformable barrier
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Figure 2. Schematic diagram of impact line for side-
NCAP test procedure
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Figure 3. ULSAB-AVC model with roof crossmember

Table 1 Mechanical properties used in ULSAB-AVC
model [11, 12]

Steel Grade Y5 (MPa) UTS(MPa) Total EL (%) n-value (5-15%) r-bar K-value (MPa)
BH 210/340 210 340 4-39 018 18 582
BH 260/370 260 3To 28-34 013 16 550
DP 280VE00 280 600 30-14 0.21 1.0 1082
IF 3001420 300 420 29-35 0.20 16 758
DP 300V500 300 500 30-4 0.16 1.0 762
HSLA 3501450 350 450 23-27 014 1.1 BT
DP 330/600 330 600 24-30 0.14 1.0 oTe
DP 400700 400 T00 19-25 0.14 1.0 1028
TRIP 450/800 450 BOO 26-32 0.24 0.9 1690
DP 500800 500 800 14-20 0.14 1.0 1303
CP TO0B00 T00 80O 10-15 013 1.0 1380
DP 700/1000 T00 1000 1247 0.08 08 1521
Mart 95011200 950 1200 57 0.07 0.9 1678
Mart 125011520 1250 1520 46 0.065 0.9 2021
6M 4
BODY SIDE OUTER TWB2
5M 4 joesestottiesy ROCKER INNER
3 BODY SIDE OUTER TWB4
BODY SICE INNER
= BODY SIDE OUTER
AM - i FLOOR REAR TWB2
g FLOOR FRONT
@ 1 S sssssssssssssssssen QUTERFRONT DOOR
& I Jd + -~ GUTER-REAR DOOR
E M 4 J BULKHEAD CRASH BOX DASH
] 7 ! + B-PILLAR INNER
£ F g ¥ - — HINGES
£ om4 ! & FLOOR REAR
E f d cossnq.—+— BODY SIDE INNER REAR
........ ,~*~ MEMBER SIDE INTRUSION
........ + - FLOOR REAR TWB4
1M 4 sl - REINF B-PILLAR LOWER
F ﬂ,luﬁiﬁlff:r““ {il - aPOSTINNER
ﬁ oo SUBFRAME BRACKETS LOWER
ll I.m ﬁl i t figjitaiiast
0 = 1
0.00 0. 02 0.04 0.06

Analysis Time(sec)

Figure 4. Energy absorption characteristics of important
members during the side impact test

Figure 5. Critical members for energy absorption during
the side impact analysis

Table 2 Mechanical properties for critical members for
energy absorption

Part # Name lihgress Material
(mm)
Bulkhead Crash Box
97 Dash RH 1.2 DP700/1000
103 A-Post Inner 0.9 DP700/1000
144 Rocker Inner 15 DP700/1000
Body Side Outer
145 TWBL 15 DP700/1000
150 B-Pillar Inner 0.7 Mart950/1200
153 |Reinf B-Pillar Lower 1.0 DP700/1000
Body Side Outer
162 TWB3 1.8 DP700/1000
Body Side Outer
163 TWB4 1.2 DP700/1000
Body Side Outer
164 TWBS 0.7 BH260/370
169 | IMnerRear-Front |, \riid140/270
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Figure 6. Thickness distribution after the one-step forming analysis
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Figure 7. Deformed shapes of the vehicle for the crash
analysis at time 0.06sec (iso-view): (a) w/o forming
effect; (b) w/ forming effect

Figure 8. Deformed shapes of the vehicle for the crash
analysis at time 0.06sec (top-view): (a) initial shape (b)
w/o forming effect; (c) w/ forming effect
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Figure 9. Geometric information for the measurement
of deformation amount, the intrusion displacement and
the intrusion velocity

Figure 10. Reference point
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Figure 11. Amount of intrusion distance of the B-pillar
with respect to the analysis time
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Figure 12. Variation of intrusion velocity of the B-

pillar with respect to the analysis time
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