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Motion analysis on interaction between wheel and track
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In this study, we propose the modeling and the formulation for the motion of an elastic rail/wheel system with contact
rigidity and flexible track. In numerical approach, the treatment for the system running with high speed requires
circumspection. We clarify the calculation condition using A.N.C Formulation and constraint of the contact between a
wheel and a flexible rail. Some numerical results for the effect of high speed on the vertical vibration of the rail/wheel

system are also discussed.
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Fig.1 Analytical model for Rail/Wheel system
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Tablel Property of Rail and Wheel

Material $45C
Young's Modulus [N/m?] 2.058 % 10"
Wheel | Poisson’s ratio 0.30
Radius [m] 043
Mass [kg] 900
Material S45C
Young's Modulus [Nlmzl 2.058% 10"
Poisson’s ratio 0.30
Rail Second moment of area [m*] 3.08961 % 107
Length [m] 5.0
Height [m] 0.2312
Width [m] 0.03
A Stiffness [MN/m] 140
PP Tnterval [m] 05
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Fig.2 Vertical displacement at contact point compared with
elements number
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Fig.3 Vertical acceleration at contact point compared with
elements number
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Fig.4 Constraint error of wheel rotation
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Fig.5 Variation of amplitude and frequency on moving velocity
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Fig.6 Vertical amplitude at contact point
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