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Study on Optimization of Restraint System in Oblique
Crash under Car to Car Collision
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Abstract;: This study aimed at exploring the design guidelines of restraints system parameters for occu-
pants in oblique crash under car to car collision. The full car finite element model of a compact car was
used to conduct the 30° oblique impact, and the model of occupant restraint system in the driving area were
established and validated. The sensitive analysis of restraint system parameters to the driver in target car
and driving car was then carried out. These parameters included seat belt parameters, airbag parameters
and safety seat parameters. Furthermore, restraint system parameters were optimized according to these
sensitive injury parameters. It is showed that the driver’s head and chest injuries are sensitive to the loca-
tions of D-ring, anchor and buckle in the 30° oblique crash. Meanwhile, the femur forces are sensitive to
the locations of anchor and buckle. Further, the driver injuries in both the target car and driving car are

sensitive to airbag fire time, pretensioner fire time, airbag holes areas and mass flow rate of the airbag.
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After the optimization, the injury index WIC of driver of target car is induced by 33. 7% and that of the

driver of driving car is induced by 7. 4%. The optimization results make the protecting effect of the re-

straint system for drivers both in target car and in driving car to be optimized.

Key words: 30 degree oblique crash;sensitive parameters;restraint system;parameters optimization
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Fig. 2 Simulation model of car to car 30° oblique crash
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Fig.3 The driving area and restraint system simulation models
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Tab.1 Comparison of dummy injury criteria
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Tab.2 The range of restraint system parameters
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car with different D-ring locations
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Tab. 3 Significance analysis of driver injury for target car
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Tab. 4 Significance analysis of driver injury for driving car
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Fig. 8 Parameter analysis of restraint

system for target car
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Tab.5 Restraint condition of driver injury for

C-NCAP front impact
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Tab. 6 Comparison of driver injury criteria before and

after optimization for target car

EL VLY Ak i ks s/ %
HIC36 994. 5 540. 5 —45.7
H3MS/(m « s %) 819. 2 670.9 —18.1
Neckup-Fx/N —979.4 —482.7 —50.7
Neckup-Fz/N 2 985.5 2502.1 —16.2
Neckup-My/( N« m) 51.5 40. 8 —20.8
Chest-D/mm 29.9 32.1 7.4
VC/ (m+s D) 0.11 0.11 0
Femur-L./N 5130.1 5061.9 —1.3
Femur-R/N 1143.2 1088.1 —4.8
WIC 0. 83 0.55 —33.7
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Tab.7 Comparison of driver injury criteria before and

after optimization for driving car

L0 45 i fofern LR B/ %
HIC36 160. 8 145.0 —9.83
H3MS/(m « s %) 316. 2 296. 6 —6.20
Neckup-Fx/N —644.4  —657.6 2.05
Neckup-Fz/N 734.5 770. 6 4.91
Neckup-My/ (N« m) 56.6 40. 3 —28.8
Chest-D/mm 28.9 28.5 —1.38
VC/(m«s™ 1) 0.11 0. 10 —9.09
Femur-L/N 5073.4 5 085.6 0.24
Femur-R/N 693. 4 692. 3 —0.16
WIC 0.27 0.25 —7.4
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Tab.8 Comparison of restraint system parameters

before ard after optimization

15 45 br etk fefb)s
B LS A KI Z /ms 23 28
B A R SR T R R A R 1.24 1.58
A S S AL T AR/ mm? 1456 1669
B B A A O 2/ ms 13 15
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