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Research on Multiscale Analysis Technology that Connects
Vehicle Functions and Material Properties
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Abstract

It is required to achieve both weight reduction for low-fuel consumption and maneuvering stability
performance and ride comfort performance for improvement of the productivity of cars. In order to achieve both
these requirements, it is necessary to maximize the functions of both materials and structures beyond each scale
of materials, parts, and car bodies. However, at present, individual models of materials and structures exist, but
the methodology for connecting each model has not been established. Then, the technology development
which connects the objects, ranging from the material model to the structural model of the vehicle has started
with the aim of creating the innovative material technology by backcasting from the body performance. This
time, aiming at the improvement of the body performance with the resin composite material, the technique
which connects INPUT and OUTPUT information of the objects, ranging from the material to the car body model
was constructed. This model technology enables us to do forward analysis that predicts vehicle body
performance from material properties and reverse analysis that derives guidelines for structures and materials to

satisfy vehicle body performance. This paper reports on these efforts.
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