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Research on formation mechanism of
metro curved rail corrugation based on wear quantification
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(1 School of Urban Rail Transportation, Shanghai University of Engineering Science , Shanghai 201620, China;
2 Institute of Rail Transit, Tongji University, Shanghai 201804, China)

[ Abstract] The formation and development mechanism of the rail corrugation on the sharp curve of subway are studied based on
the stick —slip vibration. The fixed wavelength mechanism of corrugation is analyzed, and the high and low points of initial
corrugation is proposed. The difference in the amount of wear at the point is the reason why the corrugation is developing. To this
end, a wear calculation model is established to quantify. Based on the vehicle-rail coupling dynamics and wheel-rail rolling contact
analysis, and Archard material wear theory, a calculation model of rail wear is established with Matlab/Simulink. The results show
that during the development of corrugation, due to the influence of stick—slip vibration, abrasion loss at the initial corrugation ridge

is smaller than that at the low-recess, which makes the corrugation with a fixed wavelength and increasing wave depth.
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Fig. 1 Formation mechanism of corrugation
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Fig. 2 Force between wheel and rail contact
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Fig. 3 Creeping force — creeprage characteristic curve
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Fig. 4 Mechanism of corrugation development
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Fig. 5 Wear calculation process
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Fig. 6 Contact patch meshing
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Fig. 7 Abrasion coefficient
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Fig. 8 One-time wear amount
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Fig. 9 When the addition period is 0.2 and the wave depth is 0.1

mm, the abrasion amount obtained during driving once
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Fig. 10 Change of rail profile after driving several times
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