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Abstract

In order to study the different rim thickness of LM tread on the curving performance of linear
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induction motor (LIM) metro vehicle, this paper considering the electromagnetic force of LIM, and
establishing the electromechanical-coupled dynamic co-simulation model of LIM metro vehicle, an-
alyzes the dynamic performance and air-gap changes of LIM vehicle with four tread of LM, LM-31,
LM-29, LM-27 when passing small radius curve. The results show that the influence of rim thickness
on the derailment coefficient and Wheel-axle lateral force is significant when LIM metro vehicle
passes the curve, and has little effect on the rate of wheel load reduction, wheel-rail vertical force
and air-gap of LIM. The small rim thickness LM-27 tread can reduce the derailment coefficient of
LIM metro vehicle when passing curve by about 15.5%, but it will increase the lateral force of wheel-
axle by 15%~20%.
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Figure 1. Comparison of four types of wheel tread profiles
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Figure 2. Conicity of four types of wheel tread profiles
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Figure 3. Multibody dynamics model of a linear motor metro vehicle
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Figure 4. Topology of the vehicle multibody dynamics model
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Figure 5. Co-simulation model of Simpack and Matlab/Simulink
5. Simpack 5 Matlab/Simulink Bx & {H BE1&H!

4. BB S ERZBELTHRER S
4.1. HHE&ETRIEE

A 2B VERAML S EME G EMSECH R, B EM&E . B, S 2 DL 4 imim it th
LR FTAEANC. ek — i B + ZZMihek + B + ML + BLZAER, A0y 7 HEIFA
[FIFE SIS FE) LM I T L2 FE AL Ak 2= 00 h ik RE A, B0 T8 )l 2 000 o il e o o 8
1 s 13 [ s AE BLIE Ui -

SU_F_Lim_V_Force

Table 1. Curve negotiation condition settings

F=1. KT REE
42 (m) 8 5 (mm) ZEFN 28 K (m) 54 i 28K (m) JBT3H; 2R %0 i (km/h) R E (mm)

10 5.9
20 23.6
R200 0 15 100 0 30 53.1
40 94.4
50 147.5
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Figure 6. Flange contact position during curve negotiation for LM treads of different thicknesses
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Figure 7. Derailment coefficient
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Figure 9. Wheel-axle lateral force
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Figure 11. Maximum air gap variation for different flange thicknesses
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