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Effects of Neck Restrain on Traumatic Brain Injury of Child
Occupant During Airbag Inflation

RUAN Shijie, WANG Haidong, LI Haiyan, LU Wenle, CUI Shihai, HE Lijuan
( International Joint Research Center for Modern Automobile Safety Technology, College of Mechanical

Engineering, Tianjin University of Science and Technology, Tianjin 300222, China)

Abstract. Objective To study the effect of neck restrain on traumatic brain injury during airbag inflation in traffic
accidents. Methods Based on the previously validated 3-year-old child head finite element ( FE) model, the
impact on out-of-position (OOP) child occupant during airbag inflation was simulated by FE method, so as to
investigate the effects of neck restraint on intracranial response and injury mechanism in traffic accidents.
Results The head kinematics with neck restrain was different from that without neck restrain under the impact of
airbag inflation. The neck restraint would obviously decrease the maximum Von Mises stress of pediatric brain.
When airbag-head distance was 20 cm or 25 cm, the neck restraint would obviously decrease the maximum
intracranial pressure. Conclusions Neck restraint had a relatively large influence on pediatric intracranial
response. When the FE method is used to predict pediatric craniocerebral injury, consideration of neck restrain on
child brain response is necessary.

Key words: out-of-position (OOP) child; head-neck finite element (FE) model; intracranial response; traumatic
brain injury; airbag inflation
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Fig.6 The maximum principle strain contour of brain tissues at different head-airbag distances
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