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Abstract [ Objective] Based on the virtual simulation fa-
tigue test technology, fatigue life analysis and reliability evalu-
ation of the bogie arm positioning node of a certain type of ve-
hicle are carried out to improve the vehicle stability and guaran-
tee the train operation safety. [ Method] ABAQUS software is

used to establish a finite element model of the arm positioning
node and obtain the stress and strain data. FE-SAFE software is
used to set the fatigue parameters of rubber material, simulate
and analyze its fatigue life. Graph test method is used to test the
distribution hypothesis of pseudo-failure fatigue life and to select
the optimal life distribution. The relation between the life distri-
bution parameters and the stress level is used to fit a proper
functional relation and evaluate the reliability of the arm positio-
ning node fatigue life under normal stress level. [ Result &
Conclusion] Under normal stress level, only the rubber bushing
in arm positioning node will have fatigue damage. The bottom
end of the rubber bushing is the area with the lowest pseudo-fail-
ure fatigue life value, and is also the area where the damage oc-
curs first. On-site test and fatigue simulation results verify the
accuracy of the finite element model of arm positioning node.
The optimal normal life distribution is determined. Under nor-
mal stress level, the number of fatigue life cycles is about 210,
000 when the reliability of the arm positioning node is 0. 9.
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node; fatigue life prediction; reliability evaluation

R R N1 AR D L S A A e i R S
R — , HAERE A 4 IR B R 4 s A7 I RS E
VR ok BB R AR RN, B
(LY KR 5 7 FE A REAR AL IR 57 2% 80 A5 ) AL, DA T
fos BAT 22 421 0 R, % SCR FH B 00007 209 55 18
TR AR TR A i B 1) R B T Y AR AT
53 FFA AT S AT SRR AY

1 HEBEMTREH

BB T R ol B R AN Al S AR B A
LRI A TG ) BRI A5 M
ML R, s S E S Rl R S PR as A,
G JE SNELR R RS A 4, el 2 by S B R
AR A T R S AT A B0 4 S AP AR A

w [ [ RBHSEH 4r (51875481,51705432 ) ; -1 J5 Bl 22 3 4 (2020M682506 )

- 68 -



$£6 1
B RGOS R — AR

P
K BENE

a) BEik[E b) ol i
P B AT s S e s B IR
Fig.1 Schematic picture of positioning node structure of

pivoted arm
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Tab.1 Relevant material parameters in the model

ok} R/ (kg/m®)  WPERHE/MPa MM H
B RE 1 200 4.4 0.499
EAEEAN NS 7 000 210 000 0.300
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Tab.2 Parameter determination of different rubber

material C,, and C,,

BB RHEAR Cor/Cio Cio Co
1 0.05 0.705 0.035
2 0.25 0.592 0.148
3 0.50 0.494 0.247
4 0.75 0.423 0.317

AR & E

0 0.5 1.0 1.5 2.0 2.5 3.0
B 18] /s
TR E 7 L g 3 b A T AR A5 ) S T 2 0 B 3
T B HOA9), 60 S ) I o
B2 AR RINE X8 it £

Fig.2 Sine load curve of rubber material
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Fig.3 Cloud map of rubber bushing stress distribution under

normal stress
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Fig.4 S-N curve of rail transit vehicle rubber material
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Fig.5 Simulated results and on-site test results of pivoted arm

positioning node fatigue
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Tab.3 Pseudo-failure fatigue life of rubber bushing

sample under different loads

T
BEETERAN e DT
A
1 198 609
2 199 526
40
3 202 768
4 200 447
1 179 473
2 180 301
45
3 183 653
4 181 970
1 158 489
2 159 587
50
3 163 305
4 160 694
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Fig.6 Pseudo-failure life cycle times distribution test
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Fig.7 Fitting trajectories of power functions
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