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Abstract

In this paper, a methodology of geometrical error identification and compensation for NC machine tool
position is developed. We propose a re ference artifact with measuring the geometry of coordinate systemn for

compensating linear scale error of NC machine. The coordinate system of the NC machine could be

compensated successfully with the information obtained by measuring the reference artifact

and our

compensation algorithm. Monte Carlo simulation is used to evaluate coordinate referencing ability and, the

uncertainties of the machine tool position is estimated and observed through the compensation process by

simulation.
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Table 2 Estimation error of reference coordinate system

Length Uniform Distribution Normal Distribution
m
(mm) (€p)rms [Cy. (&p)ems {€0)rms
[um] [rad] {um] [rad]
——
100 | oglag | PO 04700 | 9.0503%10¢
200 0.8161 7.8395%10° 0.4681 4.3899*10°
300 0.8221 5.1836*10° 0.4726 2.9388*10°°
400 0.8130 3.8974%10°® 0.4698 2.2174%10°
500 0.8149 3.0429%10° 0.4664 1.7970*10°
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Table 3 Estimated positioning error in reference volume
of machine afier compensation (population: 10000)

Length Uniform Distribution Normal Distribution
(mm) ;
(€r)ms [um}) (€)ms [4m)

100 2.8447 1.6724

200 2.8973 1.7008

300 2.9632 1.7221

400 2.8833 1.6545

500 2.8684 1.6555
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