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On Study the Safety Diagnosis of Carbody Structure

for Crashed Electric Multiple Units

5 oy - gasn
Jong-Duk Chung, Dae-Sung Bae, Geun-Soo Park

Abstract
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This paper describes 3D Dimensional Measurement(EDM testing) and tensile testing results of carbody structure for
crashed EMU(Electric Multiple Units). Tensile tests were performed on two different types of specimens in order to
evaluate the strength changes before and after damages, obtained from plastic deformed area and nondeformed region
of the crashed EMU. And Structural analysis of EMU was performed for the criteria of safety assessment. Structural
analysis using commercial [-DEAS software provided important information on the stress distribution and load transfer
mechanisms as well as the amount of damages during rolling stock crash. The testing results have been used to provide

the critical information for the criteria of safety diagnosis.

Keywords : Electric Multiple Units(d-5x}), Carbody(-%)), Bogie(t)2), Under Frame(At] &), Safety Diagnosis(2}
A, Vertical Load(-2|3}%), Compressive Load(}5:315)
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Fig. 2. Fiducial point diagram

Table 1. Survey result of fiducial point
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POINT Bl 99936.6 0 84.0
POINT B2 49197.7 15.9 61.2
POINT B3 0 0 0
Tape
POINT B4 1705.0 35976.5 -659.0
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POINT B5 47506.4 | 36022.9 -667.0
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Table 2. Measured dimension for carbody

Fig. 3. Picture of survey and tape target
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Fig. 4. Picture of tensile test Fig. 5. Specimen shape (after tensile test)
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Fig. 6. Stress and strain curve (Outside plate) Fig. 7. Stress and strain curve (Cross beam)
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Fig. 8. Stress and strain curve (Side sill)
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Table 4. Specification of EMU
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No Type Length Table 5. Computation weight of EMU

1 2FA) A o] 19,500mm No. Type Weight
2 Z}A| Z 3,120mm 1 o 33 ton
3 2| H=o] 3,800mm 2 Bareframe &% 11.7 ton
4 EHZ}?’};}Z}T]%Q 13,800mm 3 taf ek 12 ton
5 A7) ¥ 880+10mm 4 Al AeE 20 ton
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Table 6. Material Properties of EMU

Material Yield stress(kgf/mmz) Tensile stress(kgf/mmz)

SS400 25 41

Table 7. Structural analysis result
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Fig. 12(a). Structural analysis result of center sill
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Fig. 13(a). Structural analysis result of side sill under the door
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Fig. 12(b). Picture of center sill
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Fig. 13(b). Picture of side sill under the door entrance frame
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