39 3 Vol .39 No.3
2022 6 Journal of East China Jiaotong University Jun. , 2022

:1005-0523(2022)03-0110-08

1,2

(1. , 300350;2. , 161002)

; i S-N
:U2-9,;TG407 (A
: S-N . ,2022,39(3) . 110-117.
DOI:10.16749/}.cnkij ecjtu.20220406.007

Virtual Test of Railway Freight Car Body Based on
Main S—-N Curve Method
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Abstract : Since there is no body load data such as core disk and side bearing, the load spectrum of freight car
body fatigue simulation analysis is usually converted from the standard load spectrum of similar models, and the
calculated results are different from the actual life of the car body. In order to obtain the load spectrum of the
actual car body circuit and improve the calculation accuracy of fatigue life, a virtual car body fatigue test bench
was introduced. The virtual car body fatigue test rig adopted the driving load data simulated by the real car body
circuit to ensure the accuracy of the simulation input. After the virtual test calculation, the calculated load data
of body core disk, side bearing and coupler were extracted, and the load spectrum of typical working conditions
was constructed according to the damage equivalence principle. The load spectrum was then combined with the
main S—N curve method to calculate the life of the welding of the car body. The results show that the fatigue e-
valuation based on the load spectrum obtained indirectly by the virtual car body bench test and the main S-N
curve method solves the problems of inaccurate car body load input and grid sensitivity by the nominal stress
method, which is more practical than the traditional car body fatigue evaluation.
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Tab.1 Fatigue life of welded joints S—N
Damage of  Damage of Minimum Mini
The weld  vertical  coupler under  length of 1n1rr.1um ;
. weld life/a
loads tensile load weld 3)
1 6.42E-04  1.04E-03 5.21E+6 52 o
2 3.64E-06  4.63E-04 1.95E+7 195
3 1.10E-04  8.74E-04 9.88E+6 98 :
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6 2.23E-03 1.51E-07 1.07E+7 107 ZHU H Y,ZHU Z H,XIAO Q,et al. Research status of
7 1 18F-03 9 40F—09 5 02F4+7 202 fatigue reliability and fault diagnosis of high—speed train
gearbox[J]. Journal of East China Jiaotong University ,2021,
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