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Abstract

In the field of heavy haul railways, with the increase of the speed and the axle load, the wheel-rail
force of the heavy haul railway curve section has also increased significantly, which has led to the
deepening of the rail corrugation of the heavy haul railway curve section and directly also has af-
fected the normal service of the line. This makes the Chinese government invest a lot of manpower
and resources in the maintenance and repair of the rail every year. In this paper, the current situ-
ation of rail corrugation in the small radius curve section of Shenshuo heavy haul railway is com-
bined with the dynamic simulation software SIMPACK to establish the following vehicle-track
coupling model of small radius curve, and the mechanism and influencing factors of rail corruga-
tion are analyzed. The study believes that when the train passes the small radius curve, the lateral
natural vibration frequency of the wheel pair is close to or integral with the orbital vibration fre-
quency, which is the main reason for the formation of the rail corrugation. Moreover, the curve
radius and the running speed have a great influence on the rail corrugation.
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Figure 2. ZK6 bogie model
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Figure 3. Field test map of Shenshuo heavy-haul railway
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Table 2. The field test and the simulation analysis result contrast statistics
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Figure 4. The curve of characteristic wavelengths
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Figure 5. The characteristic curve of longitudinal creepage
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Figure 6. The characteristic curve of lateral creepage
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Figure 7. The curve of lateral creepage frequency
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Figure 8. The characteristic curve of lateral creepage (no excitation)
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Figure 9. The characteristic curve of longitudinal creepage (no excitation)
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Figure 10. The curve of lateral creepage frequency (no excitation)
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Figure 11. The diagram of lateral forces of internal and external rails
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Figure 12. The diagram of wear number of internal and external rails
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Figure 13. The curve of wear number with radius
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Figure 14. The curve of lateral force with radius
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Figure 15. The curve of derailment coefficient with radius
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Figure 16. The curve of wear number with elevation of outer rail
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Figure 17. The curve of wear number with elevation of outer rail
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Figure 19. The curve of lateral force with speed
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