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Structural Analysis of the Tank Car using the FEM
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Fig. 1 Asphalt tank car

Table 1 Mechanical properties of the components materials

kS| olFrZte sedE L
SS400 | 410 o) | 250 opn |Dide frame
End frame
Center sill
Cross beam
SWS490A| 50.0 o] 33.0 ©]*  [Body bolster
End sill
Side sill

Table 2 A criterion of the stress and displacement
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SS400 : 25kgf/mm”
SWS490A : 33kgf/mm?
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Fig. 2 Mesh configuration of Finite element
analysis model of tank car
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7|1 A, FxFEFE : 24.4 ton, IAFEFE ¢ 4.4 ton,
Hol s=3t% : 50 ton
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Fig. 3 The range of constraint on tank car model

Fig. 4 Stress contour under vertical load on
the(a) full model and (b) saddle

Fig. 5 Stress contour under vertical and
horizontal compressive load

Table 2 Comparison of analysis results with the criterion

ezl | Ada (=] 99 | A

Ages =R 8= | 444 33.0 kgf/mm;
at=a% | 863 330 |kegt/mm”| . .

A +=A&% | 065 9.75 mm v
t=3s% | 578 9.75 mm






