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Reliability-based design optimization for vehicle structural

crashworthiness based on hybrid model
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Abstract: Aiming at the influence of uncertainties on the vehicle structural crashworthiness,
a reliability-based design optimization (RBDO) method for vehicle structural crashworthi-
ness based on hybrid model was proposed. First, a RBDO model for vehicle structural
crashworthiness based on probability and interval hybrid model was established, and the
nesting level was analyzed. Then, in order to reduce the nesting, an efficient decoupling
strategy was proposed, which transformed the original nesting problem into a single-layer
design optimization problem. Finally, the approximate RBDO problem was constructed by
using the radial basis function. The local densifying strategy was employed to improve the
accuracy of the results. The research results show that the method converges rapidly, and

the RBDO problem of vehicle structural crashworthiness is solved quickly. It has a wide ap-
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plication prospect in the field of vehicle crashworthiness design optimization, which has cer-

tain reference value for the design optimization of vehicle structural crashworthiness.

Key words: hybrid model; vehicle structural crashworthiness; reliability-based design opti-

mization;decoupling strategy; local densifying strategy
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Fig. 2 Frontal collision at high speed
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