95 22 5 6 1 o L5 HE E R Vol.22 No.6

2024 4F 6 JOURNAL OF DYNAMICS AND CONTROL Jun. 2024

LB Y5 :1672-6553-2024-22(6)-068-012 DOI1:106052/1672-6553-2024-012

B Z&HiE iR iR 303 5 & 5 ZE § 3
ijjj%q::'l-f EH’JE‘/ f']

B WUE kE® REW FH

(WY AR POl SGAZHE ARG L E TR TLWE R 610031

WE PR H Sk R E R R a2 A P A AR R E AR SO S T N B AU R 3 R

XA R 30 1 43 1 T X0 5 B A 2 B0 30 A R 0 S R ML S AL T 6M2T R AMAT W A 4 2H U S

G5 1% 5 EARED I 5 2k e S 0 BOHE HEAT X HE L SR E TR A O R TR Y B TR [R] B T A

PN EAEAIR 30 I3 43 BT 30T 12 J 22 45 P AT XS AT A 2S804 0n 2 B 2k B 193 Il ) 2 R e g Bk

A3 T 0. 7 AWEFE T4 1.5.8 1 A2 MRY Sperling $8 b8 B BIAR K0 48 B IR R BUIE T ) 9 28 R LA
o e R R W], 3 1 3 W07 20 SR X A 8l 2n M BB A B W, v e 1 G B B ) o R RE R AR 1 R

B4 R AB B o BT ST 45 R0 O i B AN A PLE IR R 9 R SRR g S

KR mWAS. NS E. WS, wEI

HESES:NILL3 NXHERARE D A

The Influence of Eddy Current Braking on the Braking Dynamics
Characteristics of High-Speed Trains on Straight Track "

Li Jing" Zeng Mingrui Zhang Zhibo Xu Jiaming Luo Jun

(National Key Laboratory of Rail Transit Transportation Systems, Southwest Jiaotong University, Chengdu 610031, China)

Abstract The braking performance of trains directly affects the safety, stability, and stability of vehicle
operation. This article studies the impact of installing a linear track eddy current braking system on the
braking dynamics characteristics of high-speed trains with different power distribution methods. Firstly,
a train dynamics simulation model was established for two grouping modes, 6M2T and 4M4T, and its
effectiveness was verified by comparing it with experimental data on the line. Based on this model, the
dynamic characteristics of trains at different speeds under different power distribution forms were stud-
ied. The Sperling index, derailment coefficient, wheel load reduction rate, and wheel rail interaction
force of the the 1st, 5th, and 8th carriages were studied for the combined braking conditions of coasting,
electro-pneumatic braking, and linear track eddy current braking system. The research results showed
that the dynamic force distribution method and braking system have a significant impact on the dynamic
performance parameters of the vehicle, The key dynamic performance indicators involved all meet the
safety limit standards, and the research results provide theoretical reference for installing a linear track

eddy current braking system on high-speed trains.
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Table 1 Parameters of the ECB model

Items Description Values
L Length of primary iron core 1224mm
o Rail conductivity 1X106S/m
g Air gap distance 6mm
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Table 2 Parameters of the vehicle model

Description

Values

Car-body mass/kg
Car-body rolling moment of inertia/t-m?
Car-body pitching moment of inertia/t-m?
Car-body yawing moment of inertia/t. m?
Wheelset mass/kg
Wheelset rolling moment of inertia/t- m?
Wheelset pitching moment of inertia/t- m?
Wheelset yawing moment of inertia/t-m?

Secondary-suspension longitudinal stiffness/kN.m !

Secondary-suspension lateral stiffness/kN.m !

Secondary-suspension vertical stiffness/kN.m !

26100 (TC) 28800 (M)

84560 (TC) 93310 (M)
1278900 (TC) 1411200 (M)

1102700 (TC) 1331700 (M)

2100 (TC) 1970 (MD
756 (TO) 623 (M)
84 (TO) 78 (M)
1029 (TO) 623 (M)
158 (TO) 166 (M)
158 (TC) 166 (M)
189 (TC) 176 (M)
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Table 3 Parameters of the ECB model

Description Values
Derailment coefficient <0.8
Rate of wheel load reduction <0.8
Sperling metrics <3
Wheel-rail vertical force <170kN
Wheel-axle lateral force <10+P,/3
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