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Effect of different triggering on crashworthiness of composite crash box

Mahsa Jahani, Hamid Beheshti”, Mohammad Heidari-Rarani

Department of Mechanical Engineering, University of Isfahan, Isfahan, Iran.
* P.0.B. 81746-73441, Isfahan, Iran, hamid.beheshti@eng.ui.ac.ir

Keywords Abstract

Crash box In recent decades, composite materials have wide range of applications in different industries such as aerospace

Energy absorber and automotive due to their high strength to weight ratio. Crash box uses as energy absorber in automaobiles

(E:gmﬁo.s'te between bumper and chassis to prevent damage to passengers. Due to high importance of passenger’s safety,
ge trigger

reduction of maximum load of crash box after crash is very important. In general, an ideal crash box has higher
specific energy (SEA) and lower maximum load. Therefore, it is very important to have a predictive design tool to
be able to simulate the response of thin-walled structures under impact or crash loading. In this study, at first to
validate the numerical simulation, a composite crash box is simulated in Abaqus/Explicit, according to available
experimental research and extracted force-displacement curve from numerical simulation is compared with
available experimental results. After ensuring the solution method, in order to provide an overall strategy to reduce
the amount of maximum load of crash boxes, a composite crash box is modelled and the effects of three different
triggers on collapse behavior, especially on maximum load is evaluated. Results show that presence of trigger in
simulated crash boxes has a positive effects on their performance.
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Table 1 Mechanical properties of T700/M21 [30]

Slade oole Slasine
1590 p (kg/m?)
142 Ei: (GPa)
8.4 E.; (GPa)
4.8 G2 (GPa)
2.9 Gy3 (GPa)
0.32 Vi2
2282 X (MPa)
1465 X, (MPa)

65 Y (MPa)
290 Y. (MPa)
108 G, (kJ/m?)
58.4 G (kJ/m?)

0.331 GS, (kI/m?)
1.1 G, (kI/m?)

Fig. 1 Schematic of composite crash box tested by Chiu et al [30]
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Fig. 5 Collapse behavior of composite crash box: (a) recorded in lab
[30], and (b) modelled as shell (with conventional-shell elements)
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Fig. 6 Types of simulated trigger: (a) without trigger, (b) 1st trigger
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Fig. 9 Specific energy absorption and force efficiency comparison
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