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Abstract

The railway vehicle car-body can be equivalent to the uniform beam with a method of equivalent
stiffness. Equivalent inertia moment I. can be calculated with bending strain energy equality
theory and a related coefficient according to car-body structure. With the Timoshenko beam
theory and some models, a final formula is obtained. A simple car-body model and a high-speed
car-body model are calculated with above method, and there are acceptable errors between ana-
lytical and finite element results, which is a reference method for car-body design.
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Figure 1. Different type of sections
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Figure 2. Beams of different support methods
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Table 1. Deflection curve equation
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Table 2. Basic parameters of simple car body
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FAPERLE E (MPa) # P (Umm’) ALy ZEK 1 (mm) ZE 58 b (mm) ZE 15 h (mm)
69,000 2.7e-9 0.34 24,000 2500 2800

Table 3. Simplified car body parameter
=3 BUEFEREESH

i} THAYmm? Jeafr (e fi)/mm KT LR V/mm*
1 4,960,716 1490.24 3.6714E+12
2 548,200 891.32 7.9770E+11
3 663,190 936.08 8.6563E+11
4 748,200 960.59 8.7423E+11

Figure 3. Simple vehicle model
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Figure 4. Schematic diagram: simply segmentation of car body
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Figure 5. Different sections of car body
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Contour Plot Step 1: Mode#2, Frequency=21.513845
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Figure 6. Finite element results of car body
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Figure 7. High speed car model
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Figure 8. Finite element results of high speed car
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Figure 9. Schematic diagram: simply segmentation of high speed car
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Figure 10. Sections of high speed car
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Table 4. Real car body parameter
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i) T A mm? L E () mm KT | mm?
a 7,415,460 1563.98 5.54E+12
b 139,810 1244.928 1.91E+11
c 126,170 1234.81 1.91E+11
d 91,136 1252.86 1.67E+11
e 122,440 997.3 1.31E+11
f 160,160 1332.34 2.01E+11
g 145,930 1331.71 2.01E+11
h 109,520 1378.7 1.75E+11
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