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Research On Vehicle Bonnet Elasto-Plastic And HIC
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Abstract: In this paper, through the pedestrian protection headform test, the effect of the headform motion state
of the ideal bonnet and its elastic-plastic energy on the headform acceleration curve is analyzed. With the HIC
formula, the effect of the bonnet elastic-plastic on HIC value is calculated, and is verified by the test data. In test
phase, the elasticity of carbon fiber material is weaker than thant of common iron material; carbin fiber is more
elastic than iron. Under the same vehicle with two different materials, on the same position and test conditions,
the pedestrian protection headform test was conducted, and the Elasto-Plastic of material was not conducive to
reducing HIC
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Figure 1. HIC and acceleration curve: elasto bonnet no breaking
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Figure 2 . HIC and acceleration curve: elasto bonnet breaking
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Figure 3. HIC curve:constant acceleration of bonnet deformation at 55mm
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Figure 4. HIC curve:constant acceleration of impact velocity 11m/s
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Figure 5. HIC curve:constant acceleration duration over 15ms
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Figure 6. HIC curve:constant acceleration duration over 15ms
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Figure 7. Curve:carbon fiber bonnet

7. BRETHE BRSNS

INFATS Conference in Chongging, November 15-16, 2018



mEE/g

FEE/0.1m/s HIC
160
140
120
100 .\I \\
80 l '_\T\ _____ <AL
60 v
40 \\‘[M :\
20 I~ \\
N N—— |
722 5 1I0 1.5,\"2.11- 2I5 _r
-40
B 1 /ms

Figure 8. Curve:iron bonnet
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Figure 9. Curve:stiffness
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Table 1. Comparative resulting data of headform test

®1 ABRBLERMEERE

i gss R PR AR (mm) BT (mis) BRE (D HIC15 {i
1 Rl BRET 4 54.13 4.18 124.27 1576.2
2 Ml B 56.81 3.08 137.67 996.4
3 M2 BRET4E 61.34 3.58 136.50 1080.9
4 K2 B 62.57 2.24 149.90 708.1
5 M3 BRET4E 70.77 4.36 130.50 796.4
6 M3 B 64.73 253 155.49 720.4
7 K4 R4 69.21 5.17 117.85 1060.7
8 4 73 67.28 2.68 155.23 716.6
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