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Error analysis and processing in

oil pipe thread outline measurement based on laser triangulation

YU Dianhong, ZHANG Lu, LI Lin
(Faculty of Mechanical and Precision Instrument Engineering,Xi’an University of Technology,Xi’an 710048,China)

Abstract: Oil pipe thread parameters inspection system based on laser triangulation can be easily
affected by thread profile contour curvature. Since the slope of each point on the thread along axi-
al profile outline is variable with a large varying scope, it will affect the data collected by the laser
displacement sensor, whereby leading to the adent of system error. On the basis of correspon-
dence between arch-height and chord-length of a circle (sphere), a calibration measurement based
on a laser sensor and a master sphere is carried out to obtain error (system error) between a
measured value and corresponding theoretical value. A rule of the measurement system error is
concluded. Based on the theoretical analysis and by means of curve fitting of the experimental da-
ta, the specific relationship between the system error and the slope factor of corresponding meas-
uring point is drawn. Ultimately, a scheme of error compensation can be proposed so as to reduce
errors in the measurement system. By comparing the theoretical analysis results and the experi-
mental result, it can be found that this error compensation will improve the system accuracy
greatly.
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Fig.1 Schematic diagram of measurement system
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Fig.2 Laser triangulation measurement principle
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Fig. 3 Error generating schematic diagram
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Fig.4 The experimental design principle diagram
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Fig. 6 Schematic diagram of error analysis
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Fig. 7 Dip angle-error diagram(steel column)
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Fig. 9 Dip angle-error diagram
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