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Abstract: To improve the safety performance of a vehicle, the average acceleration of the energy-absorption structure, which was
mounted to the front of the frame within a limited space, should be achieved an ideal level. As a result of that, the deformation of
vehicle frame and body can be small and the injury risk of passenger will be decreased. Based on the reverse design theory, a step by
step energy-absorption structure, which had a octagonal cross-section and trigger grooves, was proposed in the paper. Then, the FE
model of a sled car and the designed structure was developed. To validate the availability and accuracy of this model, the quasi-static
axial crush tests and the sled crash tests were conducted The multivariate orthogonal experimental method was used to optimize the
parameters related to the thickness of the plates, the structures of the spotwelds and the materials of the front rail, and the sensitivity
of these parameters related to the effect of energy-absorption were also analyzed. The listing technique method was used to optimize
the parameters related to the material and thickness of plates. and the simulations with these parameters were conducted. The results
of optimization were validated by the results from sled test. The results of optimization show that this structure is a more reasonable
structure for the vehicle design.
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