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Highly accurate detection of geometric deviation on a machining center
-Relationship between number of reflections and roll measurement accuracy-
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On amachining tool, geometric deviations (positional and angular deviation) occur according to the movement of table, column,
and so on. A laser measurement system has become popular, since it performs highly accurate measurement of the each geometric
deviation except for roll deviation. In this paper, we focus on the improvement of measurement sensitivity of roll. For improvement
of measurement sensitivity, reflecting prisms are attached on the rear-side of the interferometer to make number of laser path
increase comparing with the conventional system. The measurement system is confirmed to have a sensitivity of 3.2x 10°mm/”
(detected length/unit angle of roll) at maximum, which is four times better comparing with the previously system. From the

experimental results, it is confirmed that measurement sensitivity isincreased in proportion to the number of laser path.
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Fig.1 Roll measurement method using straightness
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Fig.3 Sensitivity calibration method
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Fig.4 Cube corner prism (CCP)
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Fig.5 Relation between sensitivity and number of reflection

on mirror (L=200mm)
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Tablel Sensitivity of the system

Number of reflections Sensitivity C(mm/")
4 0.822%10°
8 1.643%X10°
12 2.510X10°
16 3.369X10°

Table2 Standard deviation of the system
Number of reflections | Standard deviation (")

4 2.481
8 1.437
12 0.598
16 0.289
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