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Thickness measurement of rotary parts with double laser
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Abstract: In order to measure the thickness of large-sized hollow rotating parts, a non-contact
measuring method based on double laser displacement sensors was proposed. With unknown relative
position between rotating parts and the double laser displacement sensor, the measuring errors
induced by the installed eccentricity of rotating pieces as well as the non-collinear relationship between
dual-sensor optic axis and the origin were analyzed. Meanwhile, mathematical model between dual-
sensor signals and the thickness of the measured surface position was deduced. Thereby, the actual
thickness value can be extracted from the sensor signals with the aids of the phase difference
measurement based on correlation theory, Newton iterative method and the circulation translation
method. Through the simulating experiment for the thickness detection algorithm of the rotary body,
it is indicated that the relative detection error remains within 0. 5% when the amplitude of the
interference component in the detected signal is no greater than 0. 3mm, which can be used as a

reference for rotating speed adjustment of the turntable. The analysis on the experimental
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measurement data shows that the maximum relative translation of two detection signals is 4; with

eccentricity compensation and cycle-spinning of the data, the measurement repeatability error of the

thickness detection algorithm is less than 0. 05 mm, which meets the detection precision requirement

large-sized hollow rotating parts in any position.

Key words: non-contact measurement; laser technique; thickness measurement; revolving body;

relative position
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Fig.1 Schematic diagram of revolving body thickness

measurement system
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of sensor and origin are not collinear
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eccentricity of rotating pieces
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Fig. 4 Measurement model of single laser sensor
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Fig. 5 Flowchart of thickness measurement algorithm
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Tab.1 Theoretical values of model parameters

cos(a) cos(P) Z A, OB, /rad
0.732 670 0.7389 34 9. 249 86e-3
B, C/mm by by
6. 709 3e2 3.196 9e-3 3.075 6e-3

T UE AR ST AR AR A SR SRR A
F A R & 43 0 6 BRLAELAR 5 AN () i R ) e 7
&5, HE(E N 0.1~0.9 mm, & 6 KN iE i
55 B 7 Ry Ak 3 B R AR B (5 5



%9 TN 55 < R HUAE X B8 2% 1 T [ 2 A JE BE 118 RO A 2305

x2 ZTROBMHPSHGEITER

Tab. 2 Parametric estimation results without eccentricity
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Tab. 3 Parametric estimation results with eccentricity
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