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Developement of Measuring Units of Circular Motion Accuracy on NC Lathe

Young-seuk Kim*, Jae-yeol Kim*

{ Abstract }

It is very important to test circular motion accuracy of NC machine tools as it affects all other machines machined by
them in industries. In this paper, it has become possible to detect errors of linear displacement of radial directions for circu-
lar motion accuracy test using newly assembled magnetic type of linear scale so called Magnescale ball-bar system. It has
also organized computer program systems using tick pulses come out from computer for getting error motion data at con-
stant time interval in circular motion test on NC lathe. Error data gotten from test is expressed to plots and analysed to

numerics by various statistical treatments.

Key Words : NC lathe(NC 4 8h), Circular motion accuracy(gl €7 &), Circular motion error() &% 2 3}), Error motion( £ %}

+%)

1.M 2 9 & Bryane] TMBBY(Telescoping Magnetic Ball Bar
Method)™?, Knappe] 24 %A% (Circular Test
NC Ayte] $5A 9 AFL AN AR5l Method)®, Kakinoe] DBBY(Double Ball Bar Method)®,

g2 e NAEY Azt el 2 Fdxe) s ¢ 22]3 Tsutsumig) r- 8 H(r- @ Method)"S0] )t}
71532 F4d 4% A AoE, NC A% 4% NC dute] 9 A= 33L& vAd AydXge
% AExe & AdMe 5471 AA ) g d7 2] A8 HEER AZstool sty &334 W e
Z3, eaeFe EEMHEA NC e $53%: & 77} Hol R gol, NC Mute] o $5A=E £33
A, 28ln O eab¢Ee] 4AEs 2 NC A 7| 71 913 3R 3A G SEE ek, Aol 24 b

A 5ol daiy deA ez drEo o gt
AF7A NEEo AHEH R e 9EFHE SN

* ZANEn 71 AR
(%44 ysakim@chosun.ac.kr)

JJHE ¥AHE W Pate] AFseln Buk w2,
2 £FAYA €I 24T Al Folz, NC 4



A2 - AR

o F& AT 4¥FA Y vfav|2AY E-9(Mag-
nescale ball bar)e] F4AEE A&sta 4A 37 A
o, 4709 AREE e E-ZE(balljoint)s} 13 F
(fixture), 223 FFATD #AF3l= A7) S
T8 33 E-3(3 point ball seat)E #|3F3tH ot 1831,
NC Arte] ATC 37d9 9 EFIAE FHFA A
Wolgd, o] 93} Holele £ AT LLE ¢ &
T8y, F4ZAE 188 RdyYsta, BA87] 9
F Z2aRg st

2. ¥ 2839 £WE2

+X

_.Iﬁ-......_.t_ ______ R'
ARx \ |
_______ MAR :
| {
R\
Rx 9 \l{
| |

— 2
o Rz ARzl’“

Work coordinate system

Fig. 1 Measuring principle of circular motion error
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Fig. 2 Schematic diagram of measuring system
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Fig. 3 Measuring unit of circular motion accuracy

Table 1 Specification of NC lathe and Magnescale ball-bar

system
Item Specification
Model MECCA 3, Maker Nam-Seon(Korea)
NC Lathe

Basic Length Unit 0.001mm

Model, Maker DA100-005A, Sony(Japan),

Magnescale Measurement Range 5.2 mm

Model MD20A, Sony(Japan), Resolution 0.5 um,

Detector Output phase A B or Up/Down

Magnet A, B | Size (Dia. X Length) ¢ 10X 10 mm

Model KM-04C, Maker Kanetec(Japan),

MagnetC | o0 (Dia. x Height) # 30X 25 mm

Steel Ball A, B | Diameter # 1/2", Maker NTN(Japan) Sphericity 0.05 im

Fixture Material: Acetal

3 point ball seat| Material: Chromium Brass
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Fig. 4 Paths of tool edge on circular motion test unit
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Fig. 9 Flow chart for data obtainment
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Table 2 Results of circular motion accuracy test
(Feed: 500 mm/min)

Measuring Direction Ccw ccw
Circularity(ym) 86.50 62.50
Max. Error(um) 38.69 24.68
Min. Error(ym) -47.61 37.82
Center off Z 6.41 5.26
Center off X 2144 -9.40
Mean of Error 0.00 0.00
Variance 44138 179.89
Average Deviation 17.04 1036
Standard Deviation 21.01 1341
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Fig. 10 Results of cirsular motion accuray test
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