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Three-Dimensional Touch Probe based on Fiber optic displacement sensors (2nd report)
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Hiroshi NISHITANI, Shizuoka University

This paper presents an improved touch probe system for higher sensitivity. In this system, three fiber optic
displacement sensors measure displacement and direction of a tip ball of the probe. Because the measuring resolution
of the displacement was less than 12 nm in experiments, a probe pre-travel was determined to 50 nm. The variation of
the pre-travel was less than 25 nm in whole directions. The measuring force was approximately 0.6 mN in horizontal

directions, and was 9.4 mN in vertical direction.
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Fig. 1 Fundamentals of 3D probe consisting of 3
displacement sensors
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Fig. 2 Experimantal touch probe with three diaplacement
sensors
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Fig. 3 Experimantal setup for 3D touch probe and
measuring directions
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Fig. 4 Out put voltages of three sensors during plate
approaching
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Fig. 5 Output voltages of sensors in various approaching

deirections
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Fig. 6 Displacement of probe tip and its components
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Fig. 7 Influence of approaching direction on probe lobing
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Fig. 8 Influence of approaching direction on measuring
force
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