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Considerations for Virtual Vehicle Crash Test
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ABSTRACT

Computer simulation significantly reduces the high costs associated with actual crash tests and is expanding
due to its ability to analyze various test results quantitatively that are difficult to measure in real tests.
Research on evaluation technologies is limited according to the finite element analysis, which aims to replace
structural verification testing. In this study, considerations for virtual crash tests were derived, and the validity
of the zero—energy mode (hourglass mode) was analyzed as part of the considerations for validating the results
of vehicle crash simulations. The study reflects on the considerations for virtual crash tests and the variation
in hourglass coefficient values affects the occurrence of the hourglass mode. As the hourglass coefficient
changes, the maximum hourglass energy reaches over 5% of the maximum internal energy, necessitating a

conservative review. A comprehensive study of the maximum hourglass energy is required, considering additional

analysis results for various models and collision conditions.
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Table 1 Criteria of element qualities

Parameters Range

Aspect ratio < 5.0
Warpage < 30.0

Max. angle of 4 node element < 150°
Min. angle of 4 node element > 30°
Max. angle of 3 node element < 140°
Min. angle of 3 node element > 15°
Skew < 60°

Jacobian > 0.4

% of 3 node elements < 5.0
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Fig. 1 Overview of the virtual testing procedure™”
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Fig. 2 Vehicle FE model of frontal impact simulation
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Table 2 Vehicle FE model information

Specification Values
No. of nodes 1,480,590
No. of elements 1,514,143
No. of parts 922
Total weight (kg) 1,263
Termination time (sec) 0.2
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(e) at 160 msec

Fig. 3 Deformed shapes of frontal impact simulation
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