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Reliability Analysis of Railway Vehicle

Structure Based on Stochastic Finite Element

WANG Shefeng, ZHAO Honglun
(Railway and Mass Transportation Institute, Tongji University,
Shanghai 201804 , China)

Abstract: A method is put forward which combines the
modified first order second moment method (MFOSM) of
reliability theory and finite element method in the research.
Based on a case study of the bogie framework, the reliability of
the concerned part of the side beam is analyzed. The stochastic
properties of materials, geometry and loads are considered in
this study. The reliability index is obtained by iterating
calculation. Further, the sensitivity indexes of reliability index
with respect to the random variables are analyzed and the
extent of the impact to structure design and manufacture

reliability can be obtained.
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Fig.1 Joint solution process of reliability and

finite element analysis
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Fig.2 Finite element model of bogie framework
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Fig.3 Case of forces and constraints
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Tab.1 Random parameters of framework

side beam model

BEAILAE Gk ¥iE WRARE MR A
A 7.8x10°t.mm 3  0.10 EA i
Ay 87 427N 0.20 IE&SM
As 12 mm 0.05 E&S A
Ay 10 mm 0.05 il
As 8 mm 0.05 ERA
Ag 20 mm 0.05 B
Aq 235 MPa 0.05 X RUE 2540 A

XF AR AR A 1) AR S SCBRLO JHR A%
PR FZET s 1Y A8 S PR X B ) 15 4
RICF T R FZFAET X 2 4 s P e kA 7
TR B R R Ey = 180 GPa, fl E, = 250 GPa,
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Tab.2 Process of iterating calculation

BARKEL  ATERIEAR B HIREREL G A;/107°° Ay /105 Az Ay As As Az

HARWIE 4.000 0 7.800 0 0.8743  12.0000 10.000 0  8.0000  20.0000 216.000 0
1 4.860 0 84.451 3 6.4862  0.7616  10.8409  9.1145  7.3234  18.3193 211.2545
2 3.028 1 5.567 4 7.8042  1.3330 11.6499  9.8963  7.9952  20.0135 206.086 5
3 3.046 8 0.212 13 7.7804  1.3362 11.3896  9.8094  7.9764  19.9835 205.3259
4 3.046 1 -2.2598x10°2  7.7926  1.3396  11.3901  9.8132  7.9823  19.9989  205.609 6
5 3.046 3 6.9733x10°3 7.7926  1.3393  11.3890  9.8129  7.9823  19.9989  205.588 3
6 3.046 3 -3.9673x10°% 7.7926  1.3393  11.3891  9.8129  7.9823  19.9989  205.589 2
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Fig.4 Reliability index sensitivity factors of

random parameters
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