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Volumetric Error Calibration of NC Machine Tools using a Hole-Plate Artifact

Dal Geun Park*, Enug Suk Lee’

{ Abstract |

A method of the volumetric error measurement and calibration of NC machine tools is studied using an artifact
method. In this study, a hole-pate is designed and machined using stainless steel. We tested and applied the hole-plate
artifact in a commercial CMM(Coordinate Measuring Machine), after calibration of the hole-plate using a precise CMM.
It has been shown that not only the measurement of geometric error components but also the 2D length error calculation
in a working volume is available using the hole-pate artifact method. The results of study can also be used in NC

machine with touch probe as the same method in CMM.
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(b) Horizontal Set-up

Fig. 2 Manufactured hole-plate artifact(thickness 20mm)
and measurement in a CMM
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Fig. 3 Hole-plate artifact design, stainless steel(No. of
hole 73)
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Fig. 4 Deflection calculation for hole-plate artifact using
FEM, in the case of horizontal set-up case, thick-
ness 20mm plate(Max. deflection 7zm)

Fig. 5 Hole-plate calibration using a standard CMM
(Model Duck-In, Zodiac)
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Fig. 6 Hole-plate calibration coordinate and hole number
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Fig. 7 Hole-plate calibration data (scale x 2) in P(x), Q(y)
coordinates (average of 6 times measurement)
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Fig. 13 Pitch error calculation in the X-axis
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