Open Journal of Transportation Technologies 3B, 2020, 9(4), 322-327 Hans Y
Published Online July 2020 in Hans. http://www.hanspub.org/journal/ojtt
https://doi.org/10.12677/0itt.2020.94039

Fatigue Life Evaluation of Car Body Based on
Master S-N Curve Method

Bingzhi Chen, Fei Teng

College of Locomotive and Rolling Stock Engineering, Dalian Jiaotong University, Dalian Liaoning
Email: chenbingzhi06@126.com, 945646256@qqg.com

Received: Jul. 2", 2020; accepted: Jul. 17", 2020; published: Jul. 24™, 2020

Abstract

In order to study whether the car body fatigue strength meets the design requirements, the master

S-N curve method is used to evaluate the car body’s fatigue strength under fatigue conditions in

the EN12663 standard and the fatigue strength under the measured low-frequency load spectrum,
and compare the calculation results under two conditions. The results show that the fatigue strength

of the car body meets the design requirements under both conditions; the fatigue life value calcu-

lated under the fatigue conditions of EN12663 standard is smaller, and it is safe to design accord-

ing to the standards.
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Figure 1. Stress distribution at the welding toe
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Table 1. Main S-N curve parameter table
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Figure 2. Car body finite element model
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Table 2. The first principal stress value of some welds (MPa)
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Figure 3. Finite element view of weld No. 44
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Figure 4. Structural stress and equivalent structural stress of No. 44 weld
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Table 3. Remaining life of 5 dangerous welds under standard fatigue conditions

T3 AERFTIRT 5 XEKIRERIRE®

FRAER TR i Tl A A4 (4F)
weld_44 6.22E-01 38.24
weld_40 1.38E-01 171.76
weld_38 1.13E-01 211.15
weld 39 9.80E—02 24522
weld_1 6.49E~02 375.37
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Figure 5. Acceleration load spectrum of heave motion under starting conditions
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Table 4. The remaining life of 5 dangerous welds under the measured low frequency load spectrum
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JREEF TR BB Rl A F i (4F)
weld_44 3.00E-01 39.97
weld_2 3.03E-02 484.52
weld_40 1.37E-02 1084.01
weld_38 1.02E~02 1460.41
weld_39 4.91E-03 3045.47
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