Proceeding of the 18th INFATS & 27th SAE-C/STC, 2024, ppl-12
2024.614

Study on the Impact of Vehicle Pitch on Leg Injuries of
Children During Braking

Zhenfei ZHAN', Cheng HONG!, Bin YE?2, Yu LIUZ% Hailian CHEN!
-Chongqing Jiaotong University,Faculty of Mechatronics and Automotive Engineering, Chong’qing ,China
2China Automotive Engineering Research Institute Co., Ltd,Chong qing ,China
Email:zhenfei_zhan@163.com

Abstract: With the increasing penetration rate of automatic emergency braking system (AEB) in vehicles, its
performance in actual collision accidents has attracted more and more attention. Children are not easily
observed by the vehicle driver, so the AEB system plays a crucial role when the child appears around the
vehicle. The elevation Angle of the vehicle under the action of AEB will lead to the change of the type of
collision between the vehicle and children. In them, the children's legs often contact with the front structure of
the vehicle when the collision with the vehicle, and the collision position changes significantly. Therefore, in
order to explore the difference of different pitch Angle under AEB, this paper adopts the finite element model
of the finite element model based on the advanced pedestrian leg type (aPLI) impactor, and compare the
damage indexes of thigh, calf and knee joint. The results show that the elevation angle of the car will increase
the medial knee joint and the maximum bending moment of the thigh of 40 km/h and the elevation angle of
30 km/h; the maximum bending moment of the thigh and reduce the maximum bending moment of the calf.
This study is instructive for optimizing vehicle design, improving the effectiveness of AEB systems, and
developing more stringent pedestrian protection standards.
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Figure 1. Vehicle model and pitch angle adjustment method
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Figure 2. Child TB024 posture (left front view, right side view)
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Figure 3. Definition of leg output Figure 4. Definition of leg rotation angles
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Table 1. Simulation Matrix Configuration
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Figure 5. Collision process between different speeds and pitch angles of a sedan and a pedestrian
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Figure 6. Collision process between SUVs at different speeds and pitch angles and pedestrians.
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Figure 1. The variation of the vehicle's front - suspension and the change of the vehicle's pitch angle.
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Figure 2. Curves showing the variation over time of injuries to various parts of the leg for a pedestrian in a collision with a sedan.
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Figure 3. Curves showing the variation over time of injuries to various parts of the leg for a pedestrian in a collision with an SUV
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