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Abstract

In order to the evolution law of wheel wear in the heavy-haul freight wagon, a long-term tracking
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field test of wheel wear is carried out. Taking the wagon with 30 t axle-load as research object, 8
wheel samples are selected in test. Based on the test results, the evolutions of wheel tread wear
and wheel polygons are investigated. It is indicated that, during the running of 18 months, the
maximum wheel wear can reach 1.8 mm. For different wheels, they present different wear rate.
The statistic average wheel wear is about 0.04 mm per month, which means the wheel wear
evolves with a relatively low speed. Generally, the main worn area covers the range of -30~20 mm
in the wheel profile width relative to the normal rolling circle. As for the wheel polygon, the cor-
responding maximum radial deviation can reach 0.52 mm. The first order component takes the
dominant place while the higher order polygons have very small amplitude, which means the ec-
centric problem induced by the wheel wear or deformation has occurred in the wheel. It's a main
factor exciting the low-frequency vibration in the vehicle system. For the aspect of wear loss, the
evolution rate of wheel polygon is below that of wheel wear. The freight wagon can be kept in a
good state, and the wheel-rail forces mainly change the wheel profile without the distinct wheel
local wear or damage such as wheel flat, tread spalling and so on.
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Figure 1. Field test of wheel tread wear
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Figure 2. Wheel wear evolution
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Figure 3. The wear depth is distributed along the tread width
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Figure 4. Comparison of wear depth of different treads
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Figure 5. Field test scene of wheel irregularities
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Figure 6. Sample 1 wheel out-of-roundness situation
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Figure 7. Sample 2 wheel out-of-roundness
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Figure 8. The main order of the wheel polygon
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Figure 9. Statistics of wheel polygon radius jump value and first-order out-of-round amplitude value
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