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Crashworthiness Simulation of Automobile
Front Rail Assembly with Consideration of

Sheet Forming History

YU Haiyan , SUN Zhe
(College of Automotive Studies. Tongji University, Shanghai 201804,
China)

Abstract:

effective plastic strain resulted from sheet metal forming

The thickness thinning. residual stress and

process were introduced into the crashworthiness simulation
of a front side rail assembly in this work. Influences of these
forming effects on the energy absorption and reaction force
were analyzed in detail. The main factors determining the
calculation precision and its efficiency were discussed. Results
show that the internal energy with a consideration of the
forming history is larger than that neglecting the forming
history. And the peak force is larger and late. Among the
thickness, the residual stress and the effective plastic strain,
the thickness is the most significant factor for the energy
absorption and the residual stress and effective plastic strain

are important factors for the reaction force.

W ks H . 2010 - 05 - 13

Key words: sheet forming history; crashworthiness

simulation; front rail; mapping

SRS U S S SO RS SR NAVNN 2 B 1IN
LA 28 BRI T B AR IR A R TR 4y
DX 5 Dl 7 L2 B B A I 0 RSB A 7 A A5l 8
— A BB LA A Lt A i AR 26 1 19
S IR BN N 3 B+ g AR LM i) AR T 2 A 3
Uy B4 R AR RS AR U OB i A R AR E
EARSEAZ A S BIR AR 107 g RS P 7 7L 0 % il A 4 BT 25
SRACHER PR FIORS B2 A B RS R0 T T AR A
LA IR A RO GAR B2 MR 3l 235 g B AEL T L] A5 7
ST » 2% 2 P R AR T RS AR RS 3 A3 AR R BE 2
SEBTTE - R FE o T A S5 o i 20 2 R
JE U AR B R RE A 202 . TR ik » R v T 0T
P 525 | AR 07 P X i i il 4R 07 0K 2 R 1 1
BRI EE R R

B BTN R 1 E R AR R A A SCLAER
TR ATNGE LR X G G0 AT 2 AL A o e 1S
5| 7 4 T R A Ak | AL B A ) Bk AR IO g AR B8 P
AR Rl F5 75 A5 2R 1R 52 M RLARE » S MBS A T
FITHACR 1 #1 BEXT 52 0 N R AT o0 A ot — 2
R R HA AR RIS %

1 R

WME 1 PR, AR S 2 AR SR A
B A RSN B) e B 5t A B G A AL P AR K
FCIM SR AR L 3% 26 F A 28 i B ) 42 g A 52 B
FARE S AR B B G B 5 B BGRB8 1. 6~
2.4 mm. Sy P FORT BE AT RSCR L B anA 2

HETH . ERK A RPI2EIL4 (50705067) ; LI IA 44 & TR M 9080 = 734 42 (2008005)
F—EE . RWHE976—) , Lo BIZFZ  Top i+, BT 718 4 B ifilid T.7; . E-mail: yuhaiyan(@ tongji. edu. cn



% 8

IR B BOR BRER . T ST B 40 BRLAT 1 J LAy 462 5
17 W30 . o e OB 7 O/ O [ £ L o 15 2 4
ANRERAFAE . AN EL 3 BT 7% R MR ST AL L AL B AR
TR R M B2 R IE X 26 DI it i ()
ST SR /N s AR A d5e /N ROST AT BN T 1
. 415 IR A9 R R AT i 4 7 O 2 S B
W BRI )5 51 T AR YRR AR P I
i A MR £ 7 LR OR 3 20l 48 5 0 RO A% . 3 1
U T i R B 115 A0l 458 75 3 i PR 2 ) 4% 1
B0 Bedie/NROSE . R WL oo s ST £ 5 P 8 R0
i T i AR i FH R R A 1) 3 A Ho /N RSH
/N TR AR A7 LT IO R . G SR B P o s 5 R
PR R AT R A8 )7 L TR R 2 2 SRR

SMRA

RN LA

1 BIREBMAR

Fig.1 Members of front side rail
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Fig.2 Method illustration of introducing the sheet

metal forming history into crash simulation
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Fig.3 Grids used in forming and

crash simulation models
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Tab.1 Elements number of forming simulation model and crash simulation model
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Tab.2 Material type and thickness of the

constituent parts
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Fig.4 Thickness obtained in forming simulation
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Fig.5 VonMises effective stress obtained

in forming simulation
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Fig.6 The effective plastic strain obtained

in forming simulation
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Fig.10 Deformed shape of the front side rail at 10ms
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