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Measuring of Linear Motion Accuracy
of NC Lathe using Linear Scales

Young Suk Kim", Jae Yeol Kim', Ji Hee Han"", Jung Pyo Jung””, Won Ju Yun"", In Suk Song” "

ABSTRACT

It is very important to measure linear motion accuracy of NC lathe as it affects all other parts of machines machined
by them in industries. If the motion accuracy of NC lathe is bad, the dimension accuracy and the change-ability of works
will be bad in the assembly of machine parts.

In this paper, computer software systems are organized to measure linear motion of ATC(Automatic tool changer)
on zx plane of NC lathe using two linear scales and the time pulses coming out from computer in order to get data at
constant time intervals from the linear scales. And each sets of error data obtained from the test is discripted to plots and
the results of linear motion errors are expressed as numerics by computer treatment.

Key Words : NC lathe(NC 418}, Linear motion accuracy(? 4 2% 4 %), Linear motion errors(¥ 4 &5 2 2},
Error motion( 2. XF$- &), Linear scale(8] L] A1 Q)
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scale with one single-field scanning
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Fig. 2 Measuring principle of linear plane positioning
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Fig. 3 Setting of linear scales on NC lathe

Table 1. Specification of linear scale
( Model: LF 183, Heidenhain co., Germany

Specifications
DIADUR phase

grating on steel

8 (m

Items

Measuring standard

Grating period:
Thermal expansion

coefficient: e = 10 ppm [ K
Output signals/ ~1 Vpp/
Signal periods 4 um

Accuracy grades +2 m(+0.00008 in.)

Recomm'd
meas. steps

1 pmto 0.1 m

ML340 mm(13.4 in.)
ML540 mm(21.3 in.)
5V£5%/<150 mA

(with terminating resistor

Z,=1207)

Measuring lengths

Power supply
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Table 2. Specifications of PC counter card =12+ +-.n ANEE ZAA
(Model: IK 121V, Heidenhain co., Germany)
Item Specifications T3 NC Myt A] 2} % upgko]l AH L2903}
Signal inputs 2x~1 Vpp = oea g
- Signal‘subdivision Up to 1024-fold
(Signal period : meas. step) AX, = x,' -x (i=12,--n) 3)
Max. input frequency 400 ki , 15 4
Counter (per channel) 32 bits sz =7 =z (i=12-.n) )
Driver software Turbo Pascal
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Fig. 4 Method of linear motion
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Fig. 5 Flow chart for data acquisition of linear motion
accuracy test
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Mean of Z: 0.000042 X -0.000035
Variance of Z: 0.00009t X: 0.000002
Average Deviation of Z: 0.000000 X: ©.000000
Standard Deviation of Z: 0.009546 X 0.001458
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Fig. 7 Results of linear motion accuracy test of NC lathe
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