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Dynamic detection of short track defects comparing position of impact characteristics
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Abstract; A new method for detecting short track defects on in-service vehicles was developed using the
measurement of successive impacts of leading and rear wheels on short track defects. The initial moment and the end
moment in a rotation cycle of wheel, which were determined through integration of the operational velocity of train, were
used to truncate and divide the time histories of vertical accelerations of leading and rear axles. The truncated acceleration
signals between the initial moment and end moment were transformed with frequency sliced wavelet transform (FSWT) to
get the time-frequency characteristics of wheel-rail impact. The time axis was replaced by displacement axis signifying the
wheel circumference in the time-frequency figures to achieve time-frequency feature locations in a rotation cycle of wheel.
The model of detecting short track defects was constructed by comparing the location of wavelet energy peaks in continuous
three cycles. The effectiveness of the method was proved through much dynamics simulation data. It is of high real-time
property, high accuracy and good engineering applicability.
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Fig. 1 Model of vehicle-track coupling system
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Fig. 2 The time history of

axle box acceleration
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Fig. 3 Characteristics of leading-

rear axle box acceleration

Fig. 4 The time history of

axle box acceleration
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Fig. 5 Characteristics of leading-rear axle box acceleration
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Tab. 1 Algorithm validation results under the condition of defect length L =20 mm
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Tab. 2 Algorithm validation results under the condition of defect length L =40 mm
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