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A Study on the Conceptual Design for the Material Substitution of Rolling Stock Structures
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Abstract

This paper developed the theoretical method to predict structural performances and weight reduction rates of a carbody
when its materials should be substituted. For the material substitution design of the carbody, the bending, axial and
twisting deformations are evaluated under the constant stiffness and strength conditions. For the design of the primary
structures such as the center beams, the cross beams and the cantrails, the bending and axial deformations are investigated
under the condition of the constant bending stiffness, the constant bending or buckling strength by considering both the
material properties and the cross sectional shapes.

The developed indices to measure the weight reduction by the material substitution give good informations on the weak
and strong points of a carbody design.

keywords : carbody, rolling stock, light-weight materials, material substitution, conceptual design, structural performance
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Materials M2(MPa m'/kg) M2 for typical materials

77 24-220 Carbon steel, M2 = 32

Stainless steel, M2 = 44
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