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The Influence of Seat Rigidity on Neck Injury Risk and Its Optimal Design during
Low-speed Rear-end Impact

LI Hong-yun, YANG Ji-kuang
State Key Laboratory of Advanced Design and Manufacturing for Vehicle Body
Hunan University, Changsha, Hunan 410082

Abstract: A finite element model of rear-end impact dummy and a laboratory seat denoted V were validated.
The validation showed that simulation results agreed well with the volunteer test results. Based on the validation
of rear-end impact dummy and laboratory seat, the rigidity of head restraint and seat back were varied and their
influence on neck injury during low-speed rear-end impact were researched by means of Orthogonal
Experimental Design (OED) method. In the OED method, Neck Injury Criterion (NIC) was considered as the
main criterion and T1 relative head angle along the Y axis was considered as the secondary criterion. The results
of optimized rigidity of head restraint and seat back showed that maximum of NIC was reduced by 31.7% and
maximum of T1 angle relative to head in the Y axis was reduced by 46.3%.
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