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Fig.1 The new negative Poisson’s ratio crash box
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Fig. 3 The stress-strain curve of the new negative
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Poisson s ratio crash box
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Fig. 4 The deformation of crash box at different time
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Fig. 5 The finite element model of unit cell
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Fig. 6 The constant-velocity crush model
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Fig. 7 The process of optimization
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Fig.9 The deformation of the negative Poisson's ratio crash box
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Fig. 10 The energy absorption curve of crash box
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Fig. 11 The impact reacting force curve of crash box
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Optimization design of automobile crash box based on 3D cellular structure

YANG Xing'*, YU Ye'?,

ZHANG Wei’,

HOU Wenbin*'*

( 1. State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology,

Dalian 116024, China;

2. School of Automotive Engineering, Dalian University of Technology, Dalian 116024, China;

3. School of Mechanical Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract: A crash box for automobile front rail is designed with a new negative Poisson’s ratio

cellular structure to improve the mechanical performance of crash box in the low-speed crash.

Through the research on the shape parameters of that structure, the specific geometry parameters and

the layer number of the structure are set as the optimal variables, while the structure mass and energy

absorbed are set as the optimal objects. At first, the sample points are selected in the variable space

with optimal Latin hypercube design method and the finite element models made by those sample

points are calculated by ABAQUS. Then, the cubic response surface model of optimal variables and

optimal objects is established by Isight according to the calculation results of sample points. At last,

the structure is optimized through the response surface model with NCGA. The optimal structure is

tested through RCAR(Research Council for Automobile Repairs) standard model, and the result of

the test proves that it can meet the RCAR request in the low-speed crash with smaller mass.

Key words: negative Poisson’s ratio; crash box; cellular structure; Research Council for Automobile

Repairs (RCAR) standard; response surface method



