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Structural Optimization of a New Bogie Frame with Wide Track Width

Based on Sensitivity

DU Zixue', WANG Ao, YANG Zhen'

( Institute of Urban Rail, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: Aiming at the problems of insufficient stiffness and low modal frequency of the frame end beam of the new wide—

track straddle type monorail bogie, a finite element model of the frame was established and the sensitivity analysis of free/

constrained modes was carried out. Two optimization schemes of adding weightreducing holes and using aluminum alloy

materials in the end beams were carried out, free/constrained modal sensitivity analysis was carried out; finally, the static

strength and fatigue strength analysis of the optimized frame end beams were carried out. The results show that: under the

static strength condition, the maximum stress of the optimized frame end beam is located on the frame gear box, and is less

than the yield strength of the material; under the fatigue strength condition, compared with the original frame end beam, the

optimized dangerous node cycle times are less, but still meet the engineering requirements.
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Fig. 1 Overall design flow of bogie
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Fig. 2 FEM model of bogie frame
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Fig. 3 Modal cloud diagram of bogie frame
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Table 1 Modal frequency value and mode shape of the original frame

kM 3%/ Ha
ML SENZEEL % ( 26 1 B) 25.97
B AL LA S — AT R RS 1S (55 2 B 33.21
BEAFHIR I U (4 3 B 64.09
LA S S AR (5 4 B 64.80

1 ) SR T WV BE 4 R XS A4 R 32 52 i B {2
WS o Sl AR 2 80R BECE , 14505 # 2R 3
—LEROUAL ISR b AT EEAY S TR
R BRI i R L v HLah Jy o R e
2.3 RYELSH

FRAGPE IR R T A 2R Bt AE B )
F b R B I 9 28 A B2 i aed 32 5732 7 o A i 4%
RUEAZEE X T H AR ok B 8 5Tk AR B K U M B2 2
(o REGIEIHTIT Ik T T 4R U1 R A, 57
HEN T g o Ak AR A 3o AR T AE AN
(RIS P RE BE L SR A o BION] J5E 32 1) b K, - E
FrHlere , $0H0 5 e BE T BB R Z TR O
MRIEREAT o

e RABE S AT B b o R E 0 T, A1
A AR o 2 A 2 B B A5 0 o R A
JEAR A TEIF , DU 2 W22 A 1 7 5 S 25 0 3 R A
JEE R o R e A R T R S IR I B A A A
RAHEFEGR MR,

R0 2R i R A < P PR AR O B AR R, H A
PR 3 O e A L AR AL AN (R AR ) SR A
=EmE 4. 4 n g B SRR A P A A
[7] JEE BEAR PE XA B 1 B3 R M 25 AN AR ] o

4 HEEHERRHRGERE

Fig. 4 Sensitivity cloud chart of bogie frame end beam
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Fig. 5 Sensitivity of variables
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Table 2 Modification of end beam parameters
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Fig. 6 End beam structure
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Table 3 Comparison of modal frequencies of three kinds of frames
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Table 4 Comparison of modal shape of three kinds of frames
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Fig. 7 The modal cloud of the new bogie frame
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Fig. 8 Fatigue damage cloud of the new bogie frame
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