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Stiffness Increase and Weight Reduction Based on the Stiffness Evaluation Techniques
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Abstract

Deformation of a structure mainly composed of thin metal sheets is compounded of stretch/
compress, shear and bend. The bend component largely reduces the stiffness by the reduction of
the thickness. In this paper, the bending factor, which evaluates how much plate bending deformation
occurs in a structure under the elastic deformation and is obtained as the power index of the
approximation of stiffness as a power of thickness-increase rate is induced. Additionally, an example
of the optimization of thickness distribution in a vehicle body using the bending factor for each
part. An example of realizing a lightweight truss structure for a suspension subframe is also
introduced. From the bending-factor evaluation, it is shown that the suspension subframe with the
truss structure is structurally superior to the conventional structures.
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Stiffness of the thin sheet under some load conditions
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Performance comparison between G6 and G7 (CAE model)

Body mass Torsion stiffness Bending factor
[ke] [kNm/deg]
G6 333.0 16.3 1.75
G7 307.1 20.6 1.51
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bending factor of part
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Bending factor distribution in the body of G7
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