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Parameters measurement and three dimensional profile reconstruction of wheel sets

JIANG Li-rong, WANG Li, YANG Kai
(College of Physical Science and Technology, Southwest Jiaotong University, Chengdu Sichuan 610031, China)

Abstract: Detecting wheel defects efficiently with high precision is a technical problem, which is
essential to the safe running of trains. A method is investigated to realize the three-dimension profile
reconstruction and wheel tread comprehensive detection, by combining two-dimensional Charge Coupled
Device(CCD) images with line laser, encoder and diastimeter. A theoretical derivation of detecting
principle is described. Through data processing with the proposed algorithm, such wheel-set parameters as
flange thickness, flange height, QR(which is representative of wheel flange angle of slope) are obtained.
Measurement errors and influence factors on measuring accuracy are analyzed. Simulation and field
experiments results show that the proposed method can detect the faults on the wheel correctly, which
satisfies the high efficiency and accuracy requirements.
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Fig.1 Principle of laser triangulation
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Table1 Parameters of wheel

mean flange height/mm mean tread wear/mm mean flange thickness/mm  mean QR/mm

static 27.634 2 0.3658 31.610 6 9.0149
20 r/min 27.627 8 03722 31.6318 9.0853
30 r/min 27.627 8 0.3722 31.6223 9.0723
40 r/min 27.6310 0.369 0 31.6169 9.079 3
height_3cm 27.5643 04357 31.677 1 9.052 0
height_6cm 27.768 9 02311 31.719 1 9.130 3
Fig.5 3-D view of wheel height 9cm 27.8329 0.167 1 31.747 2 9.184 5
B 5 fext =ZEfe R light 1 27.6363 0.363 7 31.602 4 9.068 3
light 2 27.8329 0.167 1 31.7374 9.1830
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== speed —g- sctting height —&~ light disturbances
changed changed
Fig.6 Mean flange height Fig.7 Mean flange thickness
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