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Effect of repeated passage of wheels on wheel/track system motion
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In this study, we attempt to propose the modeling and the formulation for the motion of two wheels with contact rigidity
on the elastic rail with support spring. The formulation for the rail motion is completed by A.N.C. formulation. The coupled
motion between the wheel and rail is expressed, considering the contact force and the rail deformation. We discuss about
the effect of contact rigidity, support spring and elasticity of the rail from a viewpoint of repeated passage of wheels.
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Fig.1 Analytical model for Rail/Wheels system
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Tablel Property of Rail and Wheel

Material S45C
Young’s Modulus [Pa] 2.11x 10"
Wheel Poisson’s Ratio 0.29
Mass [kg] 10
Radius [m] 0.1
Wheel Base [m] 0.5
Material S45C
Young's Modulus [Pa] 2.11x10"
. Poisson’s Ratio 0.29
Rail
Length [m] 1.0
Second Moment of Area [m"] 8.33x10°
Stiffness of Support Spring [Pa] 1.0x10°
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Fig.2 Vertical Displacement of Wheels
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Fig.3 FFT Analyze of Vertical Acceleration ot Wheel
(With / Without Support Spring)
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(b) Wheel Base = 0.8 [m]
Fig.4 FFT Analyze of Vertical Acceleration of Wheel
with Support Spring
(Wheel Base = 0.2,0.8[m])
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