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Measurement of spatial straightness of train axle

WANG Hua"?, HOU Daishuang'*, ZHANG Shuang’, GAO Jingang’

(1. School of Mechatronic Engineering, Changchun University of Technology, Changchun Jilin 130012, China;
2. School of Mechatronic Engineering, Changchun Institute of Technology, Changchun Jilin 130012, China)

Abstract: In order to accurately and quickly measure the spatial straiglinesy of train axle, a measurement system of train
axle spatial straightness was constructed and the algorithms of spatial ¢ircle fitting, spatial straight line fitting and straightness
measurement were studied. Firstly, the spatial circle fitting dlgofithrhwbased on spatial plane and spatial sphere tangent was
introduced according to the characteristics of the object under\test. Then, the RANdom SAmple Consensus ( RANSAC)
algorithm was used to iterate out the best point set of the todel. On the basis of the data obtained from the spatial circle fitting
of the train axle section, the data of the train axle ection spatial circle center was analyzed. And the wolf colony algorithm was
used to fit the spatial straight line, that is, according to the circle center coordinates of the spatial circle of the train axle
section at the position of the space section, the spatial straight line of the train axle was fitted. Finally, the wolf colony
algorithm was used to measure the spatial straightness of train axle, and the measured data were compared with the data of
laser tracker. Experimental results show that the accuracy of measuring the spatial straightness of train axle based on woll
colony algorithm is 0. 01 mm, which can meet the requirements of high accuracy, high stability and repeatability in
measurement of the spatial straightness of train axle.
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Tab.1 Standard train axle section diameter measurement data
BEAME ARCHN0) AXHFEMELSR BOLRE RS R
10 129.9612
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270 190.936 8
320 190.9420 191.0297
370 191.0229
470 165.1442
485 164.9282
165.2002
500 165.1885
515 165.0986
600 196.9110
640 196.845 1 19619802
680 196.9147
780 165.2887
830 165.2602
165.1494
880 165.2468
930 165.3035
1050 198.8318
1100 198.903 5 198.969 6
1150 198.773 1
1250 165.3258
1300 165.3335
165.266 4
1350 165.2676
1400 165.270 1
1500 196.9217
1540 196.8954 196.9797
1580 196.976 8
1665 165.1442
1680 164.9282
165.1006
1695 165.1884
1710 165.0986
1810 190.936 8
1860 190.9420 191.0576
1910 191.0229
2020 129.998 8
130.0228
2170 129.9845
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Fig. 10 Cross section diameter data comparison of train axles
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