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Abstract

The wheel, as the basic component of the running gear of the trolley mechanism of the rail con-
tainer gantry crane (referred to as rail crane), whose common defect is tread spalling. Therefore,
the tread condition of the wheel of the rail crane mechanism being accurately analyzed is of great
importance to ensure the safe operation of the rail crane. Taking a rail crane in Guangzhou port as
the research object, utilizing the rigid-flexible coupling multi-body dynamics method and accele-
ration period comparison algorithm, the numerical simulation was performed for the normal and
tread spalling wheels respectively, for obtaining the stress and vibration acceleration of the wheel
under corresponding conditions; an acceleration sensor was arranged at the wheel bearing seat to
get the vibration acceleration of the wheel, which used to judge whether there was tread spalling.
Finally, the reliability of the simulation model was verified by comparing the simulation results of
wheel vibration acceleration with the measured results.
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Figure 1. Rigid-flexible coupling model
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Figure 2. Wear diagram of wheel tread
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Figure 3. Finite element model diagram of rail-wheel (left) and local enlargement of contact region (right)
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Figure 4. Stress contour of defect-free wheel
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Figure 5. Stress contour of defect-free tread spallingwheel
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Table 1. Maximum stress for two different types of wheels
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Table 2. Mechanical parameters of wheel and track
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Figure 6. Vibration acceleration spectrum of two types of wheels running on the track ((a) normal wheel; (b) wheel with
tread stripped)
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Figure 7. Arranged acceleration sensor
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Figure 8. Time-domain spectrogram of vibration acceleration of the wheel with peeled tread ((a) simulation value; (b) test

value)
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