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Development of Calibration System by Spatial Coordinate Comparison (2nd Report)
- Statistical Evaluation of Reliability of Calibration Result -

Makoto ABBE, Kiyoshi TAKAMASU and Shigeo OZONO

A new calibration system for up to a middle size CMM is developed. The spatial coordinate comparison method is
realized for the practical system by applying direct coordinate comparison between the reference CMM and the
object one. Following to the first report describing the basic concept and its primary evaluation result, the second
report studies a noble method to analyze statistically estimated reliability of the calibration result. The
experimentally obtained parametric error on areal CMM is assessed by comparing it with that obtained by the laser
interferometer. The assessment result shows that the proposed calibration system estimates the parametric error with
in the statistically predicted reliability range. Meeting demand to recent calibration technology, the practical
calibration system with indication capability of its uncertainty is realized.

Key words: CMM, coordinate measuring machine, calibration, parametric error, laser interferometer
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Fig. 1 Major uncertainty contributions on calibration of CMM
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Table 1 Brief specification of CMMs for experiment

Mess. accuracy

— Reference CMM Object CMM Unit
Meas. volume 800x 1500x 600 500x 400x 400 mm®
Resolution 0.1 0.5 pum

2.0+2.0/1000x L[mm]O 3.0 | 2.9+4.0/1000% L[mm] | pm
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Fig. 2 Modeling of measurement uncertainty on CMM
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Table 2 Notations of parametric errors

Notation Description Popular name
Txx Translation in X Indication error
Tyx Translation in Y Straightness in Y
Tzx Translation in Z Straightness in Z
Rxx Rotation in X Roll
Ryx Rotation in Y Pitch
Rzx Rotation in Z Yaw
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