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Abstract

2 z}), Angular

This paper presents a new NC machine performance test and calibration system. In order to
measure NC machine erros in simpler, and less time-comsuming way, some indirect measuring
systems such as circular disk system and double ball bar system have been developed instead of
laser interferometer. But these indirect measuring systems have shown their limits in identifying
each of NC machine error sources in absolute numerical value. Therefore, we developed an unique
NC machine error measurement system which provides a simple measuring process like other
conventional indirect methods and still can indentify each of NC machine error sources in

absolute numerical value.
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Positons for the volumetric error measure-
ment using a laser interferometer
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1st position : drive X,Y,Z axis simultaneously
2nd position : drive X axis only, (y=2=0)
3rd position : drive X, Y axis simultaneously,
(z=0)

4th position : drive Y axis only, (x=2=0)
5th position : drive X, Z axis simultaneously,
(y=0)

6th position : drive Y, Z axis simultaneously,
(x=0)
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Table 1 Simulation result
Input error | Output value
X 12.0 11.8
aﬁ)temis Y 140 14.0
Z 16.0 16.0
X 10.0 10.0
System gain Y 10.0 10.0
Z 10.0 10.1
X 84.0 84.592
Longitudinal
error Y —104.0 —103.01
(pm)
Z 52.0 46.672
XY 52.0 52.614
X7 —74.0 —72.35
Straightness YX 144.0 143.598
deviation(um) |y 52.0 51.364
ZX 48.0 49.106
zY —30.0 —28.972
X 0.0032 0.00314
Pitch error 'y —0.0055 0.00559
(rad) : s
Z 0.0014 0.00152
X 0.0014 0.00114
Yaw error
(rad) Y 0.0034 0.00347
A —0.0021 —0.00231
XY 0.0045 0.00450
Roll error
(ad) vZ|  —00080 |  —0.0080¢
zY 0.0035 0.00371

Feed rate 1:100 (mm/sec)

Feed rate 2:500 (mm/sec)

Measuring range : 200 (mm)

NC machine reapeatability + measurement system
accuracy : *1 gm
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