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Transient Traction Characteristics Between Rail and Wheel under Low Velocity and Low Slip Ratio
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This paper describes an experimental investigation on transient traction coefficient using a twin disc
rolling-sliding frictional machine, which simulates the actual contact condition of rail and wheel under
the low slip ratio and low velocity. As a result, with increasing sliding distance, traction coefficient
increased linearly at first and reached to a peak, and then decreased a little and became steady.
Thereafter surface roughness and hardness decreased up to reaching the peak of traction coefficient.
During traction coefficient decreased after the peak, surface roughness and hardness increased rapidly
by wear on the rolling-sliding contact surface. Moreover, the primary factors, which traction coefficient
increased immediately after a test start, were associated with surface roughness, hardness, and such

boundary films as oxide film, reaction film.
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Table 1  Performance of experimental apparatus
Rotational speed 0~4000rpm
Contact load 0~0.2kN
(Herzian contact pressure) (0~1260MPa)
Slip ratio 0~5%

Attack angle —3°~+3°
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Fig. 1 Relationships of traction coefficient and
vibration acceleration for sliding distance
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Fig. 2 Variation of surface roughness and hardness
in each position
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Fig. 4 Effect of slip ratios on relationship of between

traction coefficient and running time
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Sliding velocity, mm/s
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Fig. 5 Relationships of maximum and saturated

traction coefficients for slip ratio and sliding velocity
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Fig. 6 Effect of rolling velocities on relationship of
between traction coefficient and sliding distance
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Fig. 7 Relationships of maximum and steady traction
coefficients for rolling velocity
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