Modeling and Simulation E#5{5 K, 2023, 12(1), 437-450 Hans i
Published Online January 2023 in Hans. https://www.hanspub.org/journal/mos
https://doi.org/10.12677/m0s.2023.121042

HEN LA SRFFERERTREM

ERGE, EEAN ZHX, TARE?

LR TR, MUMCARRAERE, i
Zep E BB R AR, b

C3

Weks . 20224F12 7220 FHER: 20234F1H23H: KA HM: 20234F130H

=

N T BT FLCRH3RE S 2 f3h TAUN FRRBERERIREM, BOL T RES| FHI3) 18R, FIF CRH3EZ)
ZARIBIRE, FESIFAEEMERE T R3S, BIRISIERBISIVIER. EN R R e a B
PR FERIRNT . BTFUR: HISIATE SR FRAR R R BT B B E N B AR B
MRK, BEEREKIMN, RPERBRE MY RE I EE RN, BB RS
HAMENARK LTS, EERBEER M DGR HMBEFEREE, MEERPUREE AR
WK, RPFKIARGEE B LR R K.

Xiid

TERERE, HIZI T, PEMKE, SIMPACK, ®i#EF|%E

Simulation Study on the Wheel Wear of
High-Speed Train under
Braking Condition

Fengjuan Zuo}, Jingjie Wangl, Shuwen Wang?, Chengguo Wang?
'School of Mechanical Engineering, University of Shanghai for Science and Technology, Shanghai

’China Academy of Railway Sciences, Beijing

Received: Dec. 22™, 2022; accepted: Jan. 23™, 2023; published: Jan. 30", 2023

Abstract

To study the influence of braking conditions on the wheel wear of a CRH3 high-speed train, a dy-
namics model of the high-speed train was established to determine the braking force of the train
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at various speeds using the braking characteristics of the CRH3 high-speed train, and to study the
influence of the initial braking speed, axle weight, and friction coefficient of the train wheel-rail
interaction on the wheel-rail contact characteristics and wear. The study shows that under the
braking conditions, the initial braking speed has no significant effect on the contact characteristics
between the wheels and rails, but the axle weight has a significant effect on the contact characte-
ristics of the wheels and rails. The transverse creep force and the longitudinal creep force be-
tween the wheels and rails have increased; with the increasing of the axle weight, and the contact
patch area and the wear index are increased. The friction coefficient mainly affects the longitudin-
al creep force between the wheels and rails and the wear index; with the increasing of the friction
coefficient, the longitudinal creep slip forces between wheels and rails are approximately linearly
increased.
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Figure 1. Vehicle system topology
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Table 1. Train SIMPACK model structure parameter
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Figure 2. Distribution of wheel-rail contact points

2. RIS

0.82

DOI: 10.12677/mo0s.2023.121042

440


https://doi.org/10.12677/mos.2023.121042

R 45

Figure 3. High-speed train dynamics model
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Table 2. Track line parameters
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Figure 4. Wheel-rail contact normal force at 100 km/h
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Figure 5. Wheel-rail contact normal force at 300 km/h
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Figure 6. Lateral forces at 100 km/h
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Figure 7. Lateral forces at 300 km/h
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Figure 8. Braking characteristics curve of CRH3
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Figure 9. Effect of initial braking speed on the longitudinal creep slip force of
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Figure 10. Effect of initial braking speed on the lateral creep force of wheel-rail
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Figure 11. Effect of initial braking speed on the contact patch area of wheel-rail
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Figure 12. Effect of initial braking speed on the wear index of wheel-rail
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Figure 13. Effect of axle weight on the longitudinal creep slip force of wheel-rail
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Figure 14. Effect of axle weight on the lateral creep force of wheel-rail
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Figure 15. Effect of axle weight on the contact patch area of wheel-rail
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Figure 16. Effect of axle weight on the wear index of wheel-rail
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Figure 17. Effect of axle weight on the longitudinal creep slip force of wheel-rail
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Figure 18. Effect of friction coefficient on the lateral creep force of wheel-rail
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Figure 20. Effect of friction coefficient on the wear index of wheel-rail
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