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Analysis of an Occupant Chest Injury under Vehicle
Crash Events

Jin Yunfei, Tai Yang, Chen Keming
China Automotive Engineering Research Institude Co., Ltd. Chong Qing 401122

Abstract: This paper described the mechanism of the passenger chest injuries tolerance in vehicle crash.The
occupant restraint system model was established in MADYMO, it was researching the protective efficacy of
seatbelt for the chest in the vehicle crash, and the model was validated by the experiments. This model inves-
tigated the difference of seatbelt for occupant protection and chest injuries by setting the seat belt anchorage,
pretension, pretension force limit, to reduce occupant chest injury in vehicle crash.

Keyword: chest injury, dummy, protection efficient, seatbelt

FRERE T 50 T 3R 51 SR IR 5 B S0 4

¥z v e, BRTH
ST TRETFRB O TIRA A, A, 401122

WE: ALHEWMANBTAEREIINTRR MG TR FAIE PR R IIRGEI 08, A
Al MADYMO 3. 2 TR R AR FZ %, H@ 3 XEWERGH ZHHETT e, ALEAR L3tk
TR IR A RIRMGSITT HRZE AL, AREKE R A AEALERLE PGB,

XEIR: MBI BA RIP AR AW

1 Hl

Pl 8 A0 2 o A S S R Gy AT AR T (0 BRI 2, SR G OB A DR RV R L A M e BT ) EE
WH o FETTEREAE 25 S5 rbons ofe S A B th A AR IO RE - B T7 IR SR 2 i 2
LR AR E, XA BRSO B IRE R AWEIREZ NERIBCONRE B “Aat”
HRPCENIRGE Tl S ERAARIAI 2 —. EERGME R, HTERNEREH R E A2k T
IRBURFIARSEE L K o A SR F Madymo B0 X X S8 2 s AR EAT UL 31 o WF FE 3 B3l B 1) PRI ke, B AR afe 4 A
IR i S AT o

2 RGBITBIRANTR

PRI R Sh, BRI 0 32 2R R R N AR S92 2 R A AR EL AR Rl i, B 30 D i (R AR T
X A BEAT B, IX SR A AL 3 B B AR TR ORI I R 2R, A A R R Sk, Rk, 45
P3LE ) 2 BRI e LR RS BR T LB T SO A B0, 2 PR AR il i 22 4= F 0 U = 2 PR R[]

(k= EYN N EE S B SAINE Ay (A <V = PN 17 R L = TP U T 1S A SR S IO s v ST [P 1
KA e IR A B I AR ARAT L, B B b o B T AR 0 A N R 45 5 1 LA N T R B AR 9% . ORI
R, AR ph o e s T, A i P 000 T v ok 7 24 £ i 20 00 e s 24 e L I 3o o il 248 I 1) PR B 2/, (HAD
BUEZ WA EI[2]. 2RO E M 25k, AR R s ML H G . AR R A e AR b, R
IR A e BOE M E e A AR T o IXAE TR B A AR B T ESE[3] . G 2 S A O 2 AR e bt
BTN R AR AT R A MR P MR B0 B SR A5 B AL R 5477 xR 52 A A 3 F R R B o P L 2 7 Al
NS AR R AR I P& A o

illlg

618 INFATS Conference in Hangzhou, November 24-26, 2016



ARBES AR RE
- LHPEBELF S

_ MESBEFANBTAEE

58S

RS B
if[E 60 50 40 30 20 10 0 ms

B 22 T 5=V dim-
1% 59k i 2 BA5 At 3 KARBH 5 RN

Figure 1. Before the collision time sequence
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Figure 2. VC calculation process Figure 3. Computational simulation model
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Figure 4. Results of the simulation and real vehicle collision, mark

E4 AASSLERIELRMIR

13CHSTO000H3DSXP - Values

i e
o 5000

5000-

4000

Force(N)
g

2000

1000-
-30
-35 h

0 002 0.04 0.06 0.08 04 012 04| 0 0.02 0.04 0.06 0.08 01 012 0.14
Time(s) Time(s)

Figure 5. Two real vehicle collision chest compression curve and the curve contrast belt

Bl5 RMRLEMHEMTERRHE. REWihsktl

i A SE AR e, T DU g2 A ) 3fe O i A BB T AR . U IR 0 s gz A g ofe 51K AR
HHS B H AT ARG (et PR AOAE o 3 B ] 2 Ay PR AR B A b o ARATE X I 4l e 28 £ 4
VA1 B B B 2 A ) 3 DY AR PR 4 DT BRSRE D1 B TR RN, BEARSE . AR ARG B A A HE VIR AR .

RRAREHEHONARE AL, oSO eI AT R KB o B ARafe 2 05 F 4R b R A R 2 4
ST T A BN . il = kA, PR R R e, HRARUER 1 PR

INFATS Conference in Hangzhou, November 24-26, 2016 621



*® 1 BEHGEETE

Table 1. Injury values of sled test
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Table 2. Injury values of real car test
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