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ABSTRACT

In recent years, it has been variously developed for testing the accuracy of circular motion of NC
machine tools, for example Telescoping Ball Bar Method by Bryan, Circular Test Mcthod by Knapp
and r-6 Method by Tsutsumi etc., but it is not yet settled in the code of measuring methods of motion
errors of NC machine tools, because of errors of measuring units and sensors, and also especially the
difficulties of centering of measuring units. .

In this paper, in use of magnetic type linear scale with resolution of 0.5 um and tick pulses come out
from computer, it has become possible for detecting of linear displacement of radial errors and measuring

of revolution angle of circular motion of NC machine tools.
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Fig. 1 Measuring Principles of Circular Motion Errors.
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Table 1. AQ7171@s] A4

{A] 2lYe] 2 U(Linear scale)

29, A4} DA100-005A, SONY (¥ &)
SAUNANCHEH) 52 mm

A9 0.002 mm

AL 22y Y 0~5°C

[B] 4] 7] (Detector)

293, x4 MD20A, SONY(%1¥)
L k3 05 um

LK A-B% R Up /Down’d
AHEEY Y 0~%°C

[C) A4 (Magnet) A, B

A71(A73 x Ye) $10 x 10 mm
Ay 60kg
D] A4 (Magnet) C

29, A2 A} KM-04C, KANETEC (9 &)
H#419 0kgf

[E] »21d A
2g, Azt VMC-650, 8} 871 A (¥3)
Controller FANUC OM

BLU(Basic Length Unit)  0.00lmm

[F] 733'(Steel Ball)

23, Az9A}
BT =(RRE)

$1/2°, NTN(Y®)
A9+, 005 pmol s
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Fig. 2 Schematic Diagram of Measuring System.
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Fig. 3 Measuring Unit
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Fig. 5 Centering of Measuring Unit.
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Table 2 243 (¥ 4%) 99 pm

ol & Xy X zy
(mm.min) CW CCW Ccw CCW Ccw CCW
100 6733 7000 2640 2360 6371 .71
200 7067 7233 2440 2240 63.14 643
400 7433 7367 2280 2360 6229 6457
500 7400 74.00 21.60 24.00 6429 6571
3T 7200 7273 2368 234 6397 65625

Table 3 27347} (Renishaw Ball Bar System) @ =

ol & xy zX zy
(mm.min) CW CCW CwW CCwW CW CCcw
100 666 698 248 257 633 530
200 672 712 216 259 506 616
300 502 648 195 228 580 780
400 644 683 185 190 563 793
500 592 662 181 166 571 725

L Iie 6332 6186 205 2200 56.86 68.88

7d 2

o)A e AYFA sMdA o) oW Ayt HEL &
op3te g3 Fch
(1) & 9ot ALY MAY A8 Y-2'089] A Fo] 60
~ 0pm 28 A U B, Y-24%90] WA 2Ye] ¥R
32, X-2 4 WAxe v & Ao vehyrt
(2) X-29) +%3 3 Y-2 R¥E & £ 2vpelart v,
X-2 REAM F713 22 Cyclic error)?t FiAE A& #AY
4 Aok
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Fig 6(A) Results of Measuring, XY-PLANE
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Fig 6(B) Results of Measuring,

ZX-PLANE
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Fig 7(A) Results of Renishaw Ball Bar, XY-PLANE
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