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Fig. 1 Schematic diagram of rail eddy current braking
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Fig. 9 Load related to bogie frame and eddy current braking
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Table 2 Load on bogie frame under abnormal conditions kN
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Fig. 10  Contour plot of stress in bogie frame under
abnormal conditions
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Table 5 Load on axle box under abnormal conditions kN

E % QI 1 I {7 N 11 5 7 1 ) R 1 L )
W hF,. F, F, TR RN BT
ZHH 11895 —65.59 —4336  20.00 30.00 82.40

QI 7o BE . MR FE I TR 57 i E b, B 0T 5
BT A T O AR AT LA, iR B B A HE
TR T 1) W I A6 32878 T 0044 30 KN RN ;A e b 2
VIR I ) 0 2 R X A ) B O AR, e ) P AR
fafE iz B T 0L 12.5g i o X9 55 T o0k 28t m) g |
FE 1] F7 . A F7 DL RS AR A8 L IR T o s 2 R A5t
PERIEAT T, S5RngR 6 s . T4 IRE, 3%
SO0 EE i R E N 1) 52.8 MPa,  fz/NF ) J1 —56.5 MPa,
RN ST IR {E 54.65 MPa, /N RORHAE 57128 FH V. 71
70 MPa, 1S FR, s FESR,

o AR T LT

Table 6 Load on axle box under fatigue condition kN
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Fig. 15 Contour plot of stress in axle box under fatigue strength
condition
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Table 7 Related parameters of bolts
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AN ! il
GHNE IR S fEMPa [EMPa S/ e
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S
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SR R
W Bk
B S M16%110 109 1000 900 251  NL16
&) AL
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M16x110 109 1000 900 251  NL16
Ly
28 MBI
Table 8 Calculation results of bolts
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* MPa  EREE RN ES
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Table 9 Values of physical parameters in equation (1)

T P/KN Alt G/kg VA i g/(m-s7)
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Table 10  Vehicle dynamic evaluation for bogie
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Research on installation solution of eddy current braking devices on EMU bogies
LIU Chao'?, ZHAO Wenxue’, FAN Jun’, HAN Qingli’, CHEN Bingzhi'

(1. Zhan Tianyou College of Dalian Jiaotong University, Dalian, Liaoning 116028, China;
2. CRRC Changchun Railway Vehicles Co., Ltd., Changchun, Jilin 130062, China)

Abstract: This research explored a solution for installing linear eddy current braking devices on the bogies of existing 400 km/h
EMUs, aiming to make their braking systems more economical and environmentally friendly. Adaptive improvements were made to the
bogie frame and axle box structures, taking into account the bogie structure and clearance requirements. To ensure the safety and reliabili-
ty of the modified structures, static strength and fatigue strength simulations were conducted on the bogie frame components and the axle
box assembly, followed by verification through bench tests. The service life of the axle box bearings was calculated based on the propor-
tions of eddy current braking conditions: released, applied, and faulty. Additionally, the dynamic performance of the entire vehicles was
simulated under the eddy current brake releasing and application conditions. The results indicate that the modified bogie components are
structurally safe and reliable, thus meeting the requirements for safe operation at high speeds. The proposed solution provides a reference
for the design of eddy current braking systems for high-speed EMUs.

Keywords: high-speed train; high-speed EMU; eddy current braking; bogie; simulation; bench test
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