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Abstract

In order to study the characteristics and evolution process of wheel wear, the big data analysis of
locomotive wheel wear was carried out, and it was found that: The abrasion rate of wheel diame-
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ter and rim thickness decreases first and then increases with the decrease of wheel diameter and
rim thickness, and the wear rate of wheel tread is about three times that of the rim wear rate un-
der the new wheel state; The wear of the wheel tread is more obvious in the new wheel state, and
the wear of the wheel rim is more prominent after a certain mileage of operation. A wheel wear
calculation model integrating the locomotive dynamics model, wheel-rail rolling contact model
and material wear model was established. The wear coefficient k in the wheel wear calculation
model is optimized by combining the measured wheel data and the optimization algorithm. The
results show that the error between the calculated results of wheel wear and the measured value
with the average value of the wear coefficient is larger, while the error between the calculated re-
sult and the measured value with the optimized value is smaller between 3%~13% (the wheel
wear is concentrated in —45~40 mm, and the maximum wear position is between -10~-5 mm).
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Figure 1. Wheel diameter wear rate fitting curve
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Figure 2. Flange thickness abrasion rate fitting curve
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Figure 3. HXD1 locomotive dynamics model
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Table 1. Basic parameters for modeling the HXD1 locomotive
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Figure 4. Distribution of wear coefficients in the Archard model
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Figure 5. The abrasion coefficient k was averaged and compared with the wheel wear under different simulated mileages
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Figure 6. Comparison of wheel wear under different simulated mileage
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