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Abstract

A model has been established to predict the evolution of rail abrasion. This model can calculate
the longitudinal and transverse three-dimensional distribution along the rail. The model uses ve-
hicle-rail coupled dynamics to calculate the dynamic interaction between the wheel and rail. The
Hertz rolling contact theory is used for rolling contact analysis of the wheel and rail, and Fastsim
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theory is used for tangential contact of the wheel and rail. The USFD abrasion model is used for
calculating the abrasion of the material. When using this model to calculate and analyze the train
at a speed of 180 km/h, the results show that the vehicle causes rail wear through scuffing, result-
ing in a wavelength of approximately 210 mm and a frequency of 236 Hz. The vehicle’s intrinsic
frequency is in line with a series of suspension springs. By comparing rail abrasion with and
without considering its three-dimensional state, it was found that the prediction results obtained
when considering the three-dimensional state were closer to the actual situation. This allows for a
more accurate prediction of vehicle wear after passing through the abrasion.

Keywords

Rail Squats, Rail Corrugation, Wear Prediction

Copyright © 2024 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|

MEAER, v R e Tk i A RIS T AR H st B Bk IR AR,V 0 TR It
Wk EE 1R, B 5 AR SR IR B AR AL 2 A PR A v Sk i A R B R[] AEUESCE R G
H T R AT R A (1 e ol B0 [ P, PPN T P 0 LR B st A, TR . BRI R NI EIR
I EER L —, EERVEE N 2. HEMES BN, S350 MRS,
X RN 2 T8 e AR I A v iR B0, S P AR, 5 AR BE i 1 7 AR AN 25 5 B 5 T T AN S B
MM F) e AT PRk, ™ EEOL T oS E RS kA, P E R AT 4 2 4x2] [3]. Bk, o
TOPAE AN IR X AR B R AL A, 1 A (e R P2 P AN B 003 B8 S WAL A B e o, AR
HRIBAR RS T HAESE PR TR A g i (5] 1)

Figure 1. Rail wear diagram after squat
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Figure 2. Vehicle dynamics model: (a) Front view, (b) Vertical view
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Figure 3. The relationship between wear rate and wear index
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Figure 4. Longitudinal and lateral distribution of rail squat: (a) Longitudinal distribution, (b) Lateral distribution
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Figure 5. Variable rail: (a) Interpolation principle, (b) Rail profile of squat
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Figure 6. Wear prediction simulation process
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Figure 7. Vertical vibration acceleration of guide wheel set of front bogie: (a) Time domain, (b) Frequency domain
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Figure 8. Rail wear distribution of outer rail after 1500 trains: (a) 2D, (b) 3D
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Figure 9. Rail wear distribution of outer rail after 15,000 trains: (a) 2D, (b) 3D
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