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Error calibration for 5-axis controlled machine tools based on on-machine geometric measurement of artifact

Kyoto University

Takeyuki Iritani, Soichi Ibaraki,

Okuma Corporation Tetsuya Matsushita

Static position and orientation errors of the axis average line of a rotary axis, collectively called geometric errors,

represent the most fundamental error motions in five-axis kinematics. This paper proposes a scheme to calibrate

geometric errors of rotary axes by on-the-machine measurement of artifacts by using a contact-type touch-trigger

probe installed on the machine’s spindle. A touch probe is generally used for on-the-machine measurement of the

accuracy of workpieces. This paper uses it to calibrate error motions of the machine tool by measuring an artifact

of the known geometric accuracy.
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Fig.1 The configuration of a five-axis machine tool considered in
this paper
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Table 1 Geometric errors to be identified

a,, | Angular error of A-axis about X-axis with respect to Y-axis.

B | Tilterror of A-axis about Y-axis with respect to Y-axis.

vy | Tilterror of A-axis about Z-axis with respect to Y-axis.

Bes | Squareness error of C-axis to A-axis.

ox,, | Linear shift of A-axis in X-direction with respect to Y-axis.

Sy, | Linear shift of A-axis in Y-direction with respect to Y-axis.

Sz, | Linear shift of A-axis in Z-direction with respect to Y-axis.

Svsa | Linear shift of C-axis in Y-direction with respect to A-axis.
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Fig.2 Measurement patterns for identification of geometric errors

(h)Pattern4

Table 2 Identified geometric errors
Geometric Identified o Identified val_ue after

error value Deviation compensation of

(mean) Kav, Yav, OLay, Qay
Sxaylum] 14.6 +2.1 3.0
dyaylum] 23.2 +1.0 -2.4
Szaypm] 271.7 +9.4 -0.2
dyealpml 3.9 +1.2 4.4
aay[103deg] -0.5 +0.3 0.0
Pay[103deg] -0.1 +0.3 -0.1
yav [103deg] -0.5 +0.4 -0.5
Bea[103deg] 0.2 +0.5 0.3
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