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A Study on Improvement of Structural Strength Evaluation Methods

for Tank of Tank Car used for Carrying Hazard Materials
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ABSTRACT

In this study, we researched about characteristics of many kinds of tank cars for carrying hazard
materials and performed structural strength evaluation using finite element analysis for tank of asphalt
tank car to suggest the efficient analysis method that can develop accuracy regarding to characteristics
of tank cars. For this, we analyzed the asphalt tank refer to JIS E 7102 (Design Method for Tanks of
Tank Cars). As results, we could show that the maximum stress is applied at the area supported by
saddle and the maximum stress is under a criterion suggested from JIS E 7102. Therefore we verified
that this asphalt tank car had enough structural strength.

Keywords : Tank, Tank car, Structural strength, FEM(Finite Element Method)
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Figure 3. Sulfuric acid tank car.
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Figure 4. Propylene tank car.

Figure 5. Saddle.

Figure 6. Center-anchor.
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Table 1. Specifications of Asphalt Tank Car

u A o] e B s e o A Hd =
e @ Ay | Al | P | geee | maee | 4T | #F
oA E ¥ A3}1x} 11,090 mm 7,800 mm | 2,880 mm * 48 ton 24.4 ton 50 m®
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Figure 7. Mesh model of Asphalt tank car.

Table 2. Properties of Components Materials

A4 A= FEAE g 5l
Side sill
End sill

2 2

$S400 41.001]<igé-mm 25.0011(%-mm Cross beam
Center anchor
Saddle

50.0 kg/mm?|33.0 kg/mm? | Center sill
SWS490A o} ol Tank
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Table 3. Test Conditions of JIS E 7102
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Figure 9. Von-Mises stress distribution in the entire model.

Figure 10. Concentrated maximum stress in the entire
model.
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Figure 11. Von-Mises stress distribution in the tank model.
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Figure 12. Concentrated maximum stress in the tank model.

Table 5. Results of Structural Analysis for Asphalt Tank Car

H3Y (kg/mm?)
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QFAE(1.5) I8 A
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LE! 7.81 Saddle®l] 2]§F X x]5- SWS490A 71E 3% 35.5%

St Bl A 9 eFE] =7 R, #22H A3E, 2008
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