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A Study on Size Optimization and Structural Types to Reduce the Weight of the

Urban Transit
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Abstract In this paper, we discussed the weight reduction rate of the urban transit according to the size
optimization and various structural shapes, in particular, for the Korean EMU car body made by aluminum
extrusion profiles. First, the thicknesses of the carbody were optimized by a size optimization process and
the weight of the Korean EMU carbody was reduced to about 18%. Second, the under-frame was substituted
with the frame type structure or the composite sandwich structure. The weight of the Korean EMU car body
was reduced to about 11.0 % or 28.7% for each case. The FE simulation results of two models met the
Performance Test Standard for Electrical Multiple Unit, stipulated by Ministry of Construction &
Transportation.

Keywords : Urban transit, Weight reduction, Size optimization, Frame-type structure, Composite-type
structure
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Fig. 1 Design variables of the K-EMU

Table 1 Property of the materials

Young’s mogulus Density Allowable sfress
(kgymm?) (kg/mm”) (kgymm?)
AlI6005A 7000 2.7¢” 21.94
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