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Development of Plane Motion Accuracy Measurement Unit of NC Lathe
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ABSTRACT

Measurements of linear motion accuracy for one axis of NC lathe have achieved with laser interferometer system,
but measurement of plane motion accuracy for two axes on zx-plane of NC lathe have not achieved with the above
system. Therefore in this study, measuring unit system is organized using two optical linear scales in order to acquire
error data during of plane motion of ATC(Automatic Tool Changer) of NC lathe by reading zx-plane coordinates.

Two optical linear scales of measuring unit are fixed on zx-plane of NC lathe, and moving part of the scales are fixed
to the ATC and then error motion data of z, x-coordinates of the ATC are received from the scales through the PC
counter card inserted in computer at constant time intervals using tick pulses coming out from computer.

And then, error motion data files acquired from measuring are saved in computer memory and the aspect of plane
motion are modeled to plots, and range of the error data, means, average deviations, and standard deviations etc. are
calculated by means of statistical treatments using computer programs.
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Fig. 2 Measuring principle of linear motion error
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Table 1 Specification of linear scale
(Model: LF 183, Heidenhain co., Germany)

Items Specifications
Measuring standard DIADUR phase
grating on steel
Grating period: 8 1m
Thermal expansion
coefficient: Quern % 10ppm | K
Output signals/ ~1 Vpp/
Signal periods 4 im
Accuracy grades * 2 im(+0.00008 in.)/1m
Recommended
. 1/m to0.1 i
Measuring steps
5V+5%/<150 mA
Power supply (with terminating resistor
Zy=120Q)

Table 2 Specifications of PC counter card
(Model: IK 121V, Heidenhain co., Germany)

.

( Item Specifications

|

Signal inputs 2x~1 Vpp

ional subdivisi
Signal subdivision Up to 1024-fold

(Signal period : measuring step)

Max. input frequency 400

Counter (per channel) 32 bits

Driver software Turbo Pascal

5. 3HE2E 32

Fig. 4 Paths of linear motion of ATC
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File: tml4-1.d NC Lathe: MECCA-3
Feed 400 mmAnin
Date: 11:19 Aug 31, 2002

Max, Errorof Z: 34.8 um, X: 33.3 um
Min Error of Z: -33.7 &m, X: -40.7 2m
MeanofZ: 0.0, X: 00
Variance of Z: 380.1, X: 395.3
Average Deviation of Z: 16.8, X:
Standard Deviation of Z2 19,5, X:
Covariance: 377.94

Linear Correlation Coefficient 0.9751

Brvor size: 50 pun/division (189,100
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Fig. 6 Results of linear motion accuracy test of NC lathe

File: smlb~1.4 NC Lathe: MECCA-3
Feed 500 mm/nin
Date: 11:47 Aug 31, 2002

Max. Errorof Z: 60.0 @#m, X: 32.1 pm
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MeanofZ: 0.0, X: 0.0
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Fig. 7 Results of linear motion accuracy test of NC lathe
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File: umls-1.d NC Lathe: MECCA-3
Feed 500 mmAnin
Date: 12:40 Sep 1, 2002

Max. Brrorof Z: 29.4 pam, ¥X: 57.4 um

Min Errorof Z: -29.1 i2m, X: -62.7 4m

MeanofZ: 0.0, X 00

Variance of Z: 288.5, . 1164.9

Average Deviation of Z: 147, X: 29.4

Standard Deviaton of Z: 17.0,X: 34.1

Covariance: 574.49

Linear Correlation Coefficient 0.9893
Brror size: 50 pm/division
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Fig. 8 Results of linear motion accuracy test of NC lathe
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