57 1

FAER

ROBAMNEZRHBMNERARABAFIRS G

B R aAHa'? TR
(1. RIpRATFAL SN B P R G U R S0 %, 420001, BRI

2. AR A P A BRAA F], 420001, BRI 3. VU REACHE RS LI T RS Be , 610031, Jil#R)

 E (BN THAREREATFAMNIERMNREE
AT B A N E AT S B E AT R, R — BN
T 198t B AT SRR AT T 7 ko [ 3R ] DA R
MAAATEEN 12 AN O RELZIRAFET S
A7, U 25 A 0y 3 AR M R B3 AR T T B AR R, BIN
GMET A, R — KRR RGN R T h 4,
KEAAEN G T ELAH, RSB UWRAAAEEA
R AR o T B A R, LA 52CrMoVA4 3 4 4 4| 1 8y 4
WAL FN R HAATE T R0, 34 T 40U A AT 28y
MATETEER AR IEAN T EER, [ERRE
W] AT AR AT A 0% 66 45 B O (E B M A E HLAT B R B A AL
B T AR B A AR AR A, B AT S E LT S
BT R b B T A B S AT R R
WA ARG Y Eb Al 5 ARG AR b, B4R AT 3% B
HItERER S T HEERER A,

KB R B R M R E
RESHES U279.3

DOI.; 10. 16037/j. 1007 - 869x. 2024. 07. 002

Evaluation Method of Bogie Outer Positioning
Anti-rolling Torsion Bar Structural Strength
LU Jun'?, JIN Xihong'*, LUO Zhengzhi’

(1. The State Key Laboratory of Heavy Duty AC Drive Elec-
tric Locomotive Systems Integration, 420001, Zhuzhou,
China; 2 CRRC Zhuzhou Locomotive Co., Ltd., 420001,
Zhuzhou, China; 3 School of Mechanical Engineering, South-
west Jiaotong University, 610031, Chengdu, China)
Abstract [ Objective] In order to solve the TBS ( torsion
bar shaft) torsional stiffness and strength for the outer support
anti-rolling device in railway vehicles, an analytical method of
introducing the TBS deformation coordination conditions is pro-
posed. [ Method] Taking 1/2 TBS for the outer support anti-
rolling device as an example, based on its stress state and load
distribution, the structural symmetry and the characteristics of
bearing anti-symmetric working loads are used to introduce

structural deformation coordination conditions for solving the
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unknown forces and moments of a primary statically indetermi-
nate system, obtaining the shear force and bending moment
distribution of the TBS, and deriving calculation formulas for
the torsional stiffness and strength of the anti-rolling torsion bar
device. Using the outer support anti-rolling torsion bar device
made of 52CrMoV4 spring steel as an example, a comparative
analysis is conducted between the analytical solution calculation
results and the finite element model calculation results of the
outer support TBS. [ Result & Conclusion] The proposed an-
alytical solution method can conveniently determine the stress
levels and stress states at different TBS cross-sectional posi-
tions, providing a theoretical basis for determining the TBS
cross-sectional geometric parameters, the equivalent stress cal-
culation method of different critical cross-sections, and the a-
nalysis of TBS fatigue failure mechanism. Compared with the
finite element method, the proposed analytical method features
simple calculation principle and fast calculation speed.
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Fig.1 Installation diagram of different anti-rolling torsion bar devices
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Fig.3 Diagram of torsion bar shaft shear and bending moment
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Fig.4 Diagram of torsion bar shaft 1/2 structure and section

area division
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1: design method for axles with external journals
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