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Technical Note:
Design optimization of a vehicle B-pillar made of laminated composite subjected to
side impact using Genetic Algorithm

M.H. Shojaeefard, R. Talebitooti®", M. Mirbagheri® and M. Torabi*
! Prof, Mech. Eng., Iran University of Science and Technology, Tehran, Iran
2 Assist. Prof., Mech. Eng., Iran University of Science and Technology, Tehran, Iran
% M.Sc. Student, Automotive Eng., Iran University of Science and Technology, Tehran, Iran
* B.Sc. Student, Automotive Eng., Iran University of Science and Technology, Tehran, Iran

Abstract

In present paper, The B-pillar of the national car, Samand, is modeled with laminated Carbon-Epoxy
composite to improve the side crash behavior. Then, a side crash simulation is applied with the aid of finite
element simulation according to FMVSS 214. As the change in stacking sequence of the lamina may lead
into strength improvement, the results are optimized for the minimum of intrusion using neural networks and
genetic algorithm. In order to train neural networks for identification of B-pillar crash behavior, experimental
design techniques such as Taguchi and Hammersley has been utilized. After verifying modeling results and
using them to identify structure behavior through neural networks and conducting optimization, results
indicated that proper stacking sequences are occurred in a band of [40°,50°] layer orientations with the
minimum of intrusion. Therefore, the intrusion of passenger cabin, which is of high important parameters in
side crash, is properly enhanced

Keywords: B-pillar; Laminate composite; Taguchi and hammersley; Neural networks; Genetic algorithm.
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