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Study on the Influence of Seat Belt Upper Fixed Position on Occupant
Protection under Reclined Position

LI Kun, LIU Yutao, PAN Ruyang, LIU Chong, WANG Pengxiang
(Geely Automobile Research Institute (Ningbo) Co., Ltd., Zhejiang Key Laboratory of Intelligent Vehicle Comprehensive
Safety, Ningbo 315336, China)

Abstract: In order to make an investigation of seat belt restraint performance on occupants with reclined position in frontal
collision, THOR-AV dummy and a vehicle model were used for the present study. The seat belt upper point fixed on B-pillar
and fixed on seat were investigated for the head, neck and chest injury in simulation, and the influence of the different upper
point positions on B-pillar of the occupant injury was discussed. The results showed that the dummy had no significant sub-
marining and abdomen injuries observed in simulation, and the condition of head and neck was better when the seat belt
fixed on B-pillar because of the upper torso rotated forward earlier. Moreover, it was found in the study that the protection
when the seat belt fixed on B-pillar was better for reclined position occupant in frontal impact.
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Fig. 1 Seat belt arrangement position and dummy posture
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Fig.2 Comparison of head movements of the dummy
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Fig. 3 Kinematic posture comparison
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Fig. 4 Kinematic response of the dummy head
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Fig.5 Injury of dummy neck
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Tab.1 Injury data of dummy chest and abdomen
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Tab.2 Simulation matrix of the difference between the upper fixed points on the seat belt and the position of the dummy
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Fig. 6 Difference between seat belt upper fixed position

and dummy position
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Tab.3 Neck injury data of the dummy
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