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An Approximation Hole Center Positioning Method by Rotating Laser
Displacement Sensor

Wang Zhong Su Ye Liu Xinbo
(College of Precision Instrument and Opto-Electronics Engineering, Tianjin University, Tianjin 300072, China)

Liu Hongguang

Abstract Pinpointing hole center is crucial for machining shaft hole of large-scale workpiece. In order to improve
the precision and efficiency of workpiece machined, an approximation hole center positioning method is proposed by
rotating laser displacement sensor without angular coordinate. Laser displacement sensor is installed on the rotatable
spindle, and the rotatable spindle is placed randomly at a different position around hole center. Spindle is moved along
two directions respectively, which are mutually perpendicular and both perpendicular to spindle on machine tool,
resceltin in the alteration of sensor data. With the application of the approximant positioning method of hole center,
relative coordinate of hole center to machine tool can be obtained quickly and accurately, which could accurately guide
the subsequent machining. The experimental results show that this method can be used to improve the accuracy and
efficiency of hole center positioning.

Key words measurement; non-contact measurement; laser technique; centering location; large-scale workpiece;
laser displacement sensor
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Fig. 3 Curves when spindle is in different positions. (a)
Curve variation when spindle moves along X-axis;
(b) curve variation when spindle moves along
Y-axis
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=75 mm,
A is eccentric point,
d,,=3 mm

Band C are
two adjacent
sensor data
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Fig. 4 Figure of measured points selection
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1: a section of
ring gauge;
2: axis of optical
dividing head;
3: sensor;
4: laser emergent ray;
1 5: laser emergent
‘\\ ray in other direction;
\ d: radius of
\ ring gauge;
\ h: the difference of
two measured data
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