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Development of calibration system by spatial coordinate comparison (1st report)

- Design of prototype system and its primary evaluation 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 through measurement of the sphere feature. The first report describes results from conceptual
consideration of the method and evaluation experiment of the prototype system for confirming its primitive
performance. The experiment is performed on a conventional CMM with measuring volume of 500x400x400 mm?®
and resolution of 0.5 um. The result shows that the prototype system is able to provide the complete parametric
errors of the object CMM in the fully automated manner as the calibration result which minimizes the observed
systematic deviation.
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Fig.1 Schematic of prototype system
for spatial coordinate comparison
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Tablel Brief specification of CMMs for experiment

— ReferenceCMM Object CMM Unit
Mess vaume 800x 1500x 600 500x 400x 400 mm®
Resolution 0.1 0.5 pm
Mees accuracy 2.0+2.0/1000% L[mm] | 2.9+4.0/1000x L[mm] | pm
Mleds. spuredle
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Fig. 4 Close up of meas. spindle of CMMs
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Fig.5 Handling of positioning deviation of Ref. CMM
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Fig. 6 Allocation of displacement sensors
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Fig. 8 Schematic of adopted measurement strategy
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