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Tilt Measurement of Driling Machine

Using the Laser Interferometer
Sung Su Lee, Young Gi Son, Soon Kyung Kim, Eon Chan Jeon

Abstract
This paper describes a method of measuring tilt motion. This method measures the tilt motion of
drilling machines using a laser interferometer, a simple sliding linear bearing, measurement of the probe
and the LSClleast square center) method. The next order of business is discussing the procedure of

measurement.

First, The measured position is considered to be the point of contact between the drill shank and the
probe. The revolution of the drill axis delivers the point of contact to the probe. Second, because the

laser interferometer is attached on the sliding linear bearing, any movement

of probe influences laser

reflector. Thus, the laser program displays the moving facter of laser reflector. Namely, this is tilt factor.

Third, the points of measurement are a full circle which has 8 points (each are 45° ), After it is finishd
measuring the 8 points, let the spindie of the drilling machine move down about 5 c¢cm. Repeating this
procedure three times, we can get tilt motion's values which are calculated by LSC method. Many error
factors affect the accurate measurement of tilt motion. However in this paper we ignore some error
factors because they are less significant than tilt motion.
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Fig.1 Principle of a laser interferometer applying
to the measurement of differential distance
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Fig. 2 Measuring principle of ftilt angle for drlling
machine
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Fig. 3 Principle of the laser interferometer applying to
the measurement of tilt angle for drilling machine
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® Interferometor ® Laser head @ Computer

Damper system

Fig. 4 Schematic experimental equipment for
measurement of drilling machine's tilting angle
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Table 1 Value of measurement Unit = um
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Fig. 5 Value of mesurement at position 8mm
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Fig. 12 Tilt angle of drilling machine and motional
error
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