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Development of High-Energy Absorbing Frame Structure
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Summary

There is an increasing need for compatibility between a lighter vehicle body for lower fuel consumption
and life-saving crash safety performance. To achieve this, it is necessary to increase energy absorption
efficiency with respect to the weight of steel-sheet body frame. In light of such circumstances, Mazda
developed a technology for improving energy absorption efficiency versus bending deformation for the
front frame, which is largely involved in energy absorption upon frontal crash.

In this development, the focus was placed on coupled cycles between the plane under a compressive load
and the plane under a bending load upon deformation of the frame. By controlling the deformation
behavior, including that after buckling, by plane-width ratio, the density of strain energy increased,
which then improved energy absorption efficiency with respect to the weight upon deformation of the
frame. As a result, a frame structure for greatly improving energy absorption efficiency, compared with

the conventional front frame structure, was brought into reality.
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