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Ultra Miniature Eddy Current Sensor with 3 Axes for On-Machine-Measurement
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The OMM(On-Machine-Measurement) system has many advantages compare to conventional
measurement in the way the time and cost. But, the sensor suitable to OMM system is restrictive
use. Touch trigger probe sensor has long time for measurement and non-contact sensor has
directional demerit. Because the long mechanical parts such as gear and lead screw for pump,
injector and machine tools has big and heavy, unclamp and transferring for measurement in
machining process is very difficult. This paper presents a development of ultra miniature eddy
current displacement sensor with 3 axes for On-Machine-Measurement system. The accuracy of
the sensor is experimentally proved in the grinding machine. In experimental results, the accuracy

has under %5 um.
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Fig. 1 (a) Block diagram of conventional measurement,
(b) Block diagram of OMM measurement
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Fig. 6 Gain of sensor output for 2 types of core
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Fig. 7 Linearity improvement of sensor output
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Fig. 10 Photograph for OMM measurement
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Table 1 Measurement result for radial direction

Position! Colu nt Cozu nt CO; nt k{epeatabilityAverage Error
0 0 1 0 1 0 1
50 47 1 48 | 48 1 48 -2
100 95 | 96 | 96 1 96 -4
150 147 | 147 | 148 i 148 -4
200 | 198 | 199 | 200 2 199 1
250 | 254 | 255 | 255 1 255 5

(Unit: )
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Fig. 12 Ax1a1 dtrectlonal measurement

Table 2 Measurement result for axial direction

Position | Count 1| Count 2 | Count 3| Count 4| Count 5
@ 4 5 4 4 2
@ 5 3 4 5 4
@ 3 2 3 2 3
(Unit: zm)
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