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Highly accurate detection of geometric deviation on a machining center

-Roll detection using laser-
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On amachining tool, geometric deviations (positional and angular deviation) occurs according to the movement of table and
column. A laser measurement system has become popular, because it performs highly accurate measurement of the geometric
deviationsinthefield. We have developed a system which measures all geometric deviations by laser interferometers and mirrors
placed on amachining center. In this paper, we focus on the measurement of roll. The system consists of adouble-path optical
heterodyne laser interferometer and a V-shaped reflector which composed of two plane mirrors. To improve measurement sensitiv-
ity, number of laser passes are increased comparing with the former system. From the experimental results, it is confirmed that
measurement sensitivity isimproved according to the number of laser pass.
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Fig.1 Optical path layout of roll measurement system
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Fig.2 Interferometer and V-shaped reflector
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Fig.3 Method of sensitivity calibration
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Fig.4 Cube corner prism (CCP)
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(1) Test conditions for machining centers -Part2, JIS B6336-2
(2002-01-20), Japanese Standard A ssociation.
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Fig.5 Relation between sensitivity and
number of reflection on mirror (L=400mm)
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Fig.6 Relation between sensitivity and
reflector distance (12points method)
Tablel Sensitivity of thesystem
Reflector dist Sensitivity C (mm/")

L (mm) |4 paint method8 point method| 12 point method
200 0.822x10° 1.643x10° 2.510x10°
400 0.827x10° 1.642x10° 2.463x10°
600 0.831x10° 1.628x10° 2.493x10°
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