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Abstract: This paper focuses on the field of automobile passive safety in my country. By scanning the Hy-
brid III 50th automobile crash dummy, a finite element simulation model of the dummy chest is constructed.
The genetic algorithm is used to optimize the parameters. After optimization, all the indicators of the calibra-
tion test meet the requirements of the regulations. The simulation results are consistent with the experimental
test results, and the error is less than 5%. Then we put the finite element dummy model containing the chest
model into the vehicle system for frontal collision simulation analysis. The results show that the score of

chest injury is 80%, and the error of the simulation results is less than 10% compared with the test results.
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The model has a good degree of simulation and can be used for the study of vehicle crash safety perfor-

mance.
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gans of the chest
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Tab.1 Partial material parameters of chest model

PP E/GPa 0.5 205 205
THAR Hu 0.30 0.31 0.31

Jet M5 £ 6/MPa / 0.6 /

PIZAsidt/GPa / 0.5 /

2 BERENE MR GEMATR MATL) $¥

Tab.2 Material parameters of thoracic rib (elastic ma-

terial MAT1)

B (BULK) 0.33 GPa
BT YRR (Go) 0.11 MPa
T SU(BETA) 0.15
KA (G) 0.024 MPa

&3 MEEAME (MATST) 5%
Tab.3 Chest foam material (MATS7) parameters

28 ZHUE
LN S0 0.005 MPa
$LR; J1(TC) 0.1
)5 HIZR R L (HU) 1.0
HhiE ZE(DAMP) 0.1
I EU(BETA) 0.1
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Fig. 6 Finite element model of chest calibration test
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Fig. 7 Displacement-time curve of chest
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Tab.4 Calibration test and simulation results of chest

pi] FL RS (E (mm) PRI (KN) T J5 2(%)
R 63.5~72.6 5.16~5.89 69 ~ 85
R 65.402 5.788 73.98
e 61.117 5.865 70
RE -6.55 1.33 -5.37
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Fig. 8 Pendulum force-time curve
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Tab.5 Comparison of optimization results

x1(MPa) x,(Mpa) X xy(Mpa) Dipx(mm) Frnax(KN) 5 (%)
JRZEL 0.11 0.253 0.15 0.5 61.117 5.865 70.00
efb)s 0.087 0.234 0.172 0.439 64.401 5.615 71.13
PRk / / / / 63.5~72.6 5.16 ~5.89 69 ~ 85
R / / / / 65.402 5.788 73.98
BRE(%) / / / / -1.5 -2.9 -3.85
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Fig. 10 Finite element model of trolley forward collision
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Tab. 6 Comparison of chest injury index between real

vehicle test and dummy

EikFiEiztan JH R I E Came(2) it 1 4 - ThPC (mm)
TERERR{E 38~ 60 22 ~50
R[N 38.47 29.21
Py EAE 42.13 28.16
s 9.51% -3.59%
GEES 81.2% 78%
4 4 ®
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