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Multi-Parameter Optimization of Underbody V-Shaped
Structure Under Explosion Load

XU Kefei', WANG Xianhui', ZHOU Yunbo', HU Wenhai’, ZHANG Ming'

(1. School of Mechanical Engineering, Nanjing University of Science and Technology,

Nanjing 210094, China; 2. Dongfeng Motor Corporation Tech Center, Wuhan 430056, China)

Abstract; In order to improve the protection ability of military tactical vehicles under the impact of
underneath explosion, the multi-material unit and the fluid-solid interaction ( FSI)) algorithm were used to
simulate and analyze the dynamic response of V-shaped structure of the corresponding test rig based on a
certain type of vehicle. The simulation results and the test benchmark were used to verify the accuracy of
the model. The protection components were optimized by modifying the key parameters of the V-shaped
structure including the intersection angle of V-shape and the thickness of the plate. Design of Experiments
(DOE) were used to establish the relevant mathematical optimization model. The Pareto solution set of the
problem was calculated by multi-objective genetic algorithm, and the optimal design scheme was found by
normal-boundary intersection (NBI) method.

Key words: underbody V-shaped structure; simulation analysis; Pareto optimum; multi-objective

optimization ; normal-boundary intersection
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