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Abstract

To investigate the effect of geometry matching in frontal crashes, two minicar-to-large-car

crash tests were conducted with different front-rail heights. In the test of the original ride

height (where the front rails of the minicar were lower than the front rails of the large car), the

large car overrode the minicar, and therefore the intrusion into the minicar upper part tended

to be significant. In the second test, car-ride heights were modified so that the front rail

heights for each vehicle were matched. For this case, the front rails of both cars deformed,

and dummy injuries in the minicar were reduced. The results from this testing demonstrated

that matching the height of front rails effectively improved the structural energy absorption

and reduced dummy injuries.
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Fig. 1 Crash configuration
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Fig. 2 Structure geometry
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Fig. 3 Car behavior
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Fig. 4 Deformation of minicar
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Fig. 5 Deformation of large car
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Fig. 6 Ratio of injury measures of driver dummy to the injury
assessment reference values (IARVs)
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Fig. 7 Head resultant acceleration of driver dummy in minicar
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Fig. 8 Shoulder belt force of driver dummy in minicar
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