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Abstract

The out of roundness of wheels is one of the most important parameters for the safe operation of
locomotive and vehicle wheels, and whether it can be accurately detected directly determines the
safety of train operation. This article introduces a non circularity detection system in the field of
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locomotives and vehicles, and conducts detailed research on the special case of periodic non cir-
cularity—polygons. The system measures the height variation of the wheel flange to obtain a
waveform that reflects the out of roundness of the wheel. In response to fluctuations such as elec-
trical noise, rail wear, and installation deviation in the waveform, an improved method based on
traditional spectral subtraction algorithm is proposed to preprocess the waveform for denoising.
The denoising effect is significant, reducing the risk of polygon miss reporting, and improving the
accuracy of polygon detection.
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Figure 1. Schematic diagram of the vertical height change of the
wheel when the wheel is not round
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Figure 2. Principle of wheel out-of-roundness detection
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Figure 3. Original waveform of a single detection rod
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Figure 4. Polygonal waveform of a single detection rod
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Figure 5. Contact measurement method detection rod layout diagram
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Figure 6. Original single-pole polygon wheel waveform before and after filtering
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Figure 7. Polar coordinates
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Figure 8. Roughness spectrum-peak at 19th order
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