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Dynamic Response of Human Chest to Rear Impact

ZHANG Enfeng, XUE Qiang, ZHANG Fan, CHENG Dawei, DING Mei
(College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: In order to study the chest damage of the human body in the process of rear impact, a finite element model of
chest was built based on anthropotomy. The components in the finite element model comprised thoracic vertebra,
intervertebral discs, rib, rib cartilage, sternum, clavicle, scapula, muscle and ligament. Through simulating the rear impact of
vehicle, the change of the stress and strain of the chest were obtained. Simulation results show that,in the process of
collision, the stress and strain of thoracic T1, thoracic T2 and thoracic T3 are larger, which can result in vertebral fracture;
the injury of the first rib, the second rib and the third rib may be more serious, prone to fracture; the intervertebral discs be-

tween the T1-T2, T2-T3 and T3-T4 have to bear greater stress than others, which may lead to the prolapse of intervertebral

disc.
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Fig.1 Finite element model of thoracic cage
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Fig.2 The load curve of impact force
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Fig. 3 Test curve of sternum displacement
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Fig.4 Collision acceleration
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Fig. 6 Strain of thoracic vertebra T1-T12
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Fig.7 Stress of the rib
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Fig. 8 Strain of the rib
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Fig. 9 Stress of the costicartilage
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Fig. 10 Strain of the costicartilage
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Fig. 11 Stress of the thoracic vertebra intervertebral discs
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Fig. 12 Strain of the thoracic vertebra intervertebral discs
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