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The effect on the position precision by load in M.C.
Seung-Soo Lee” - Min Ju Kim® - Soon Kyung Kim" + Eon-Chan Jeon™

Abstract
As the accuracy of manufactured goods needed high-accuracy processing has made the

efficiency of NC and measurment technology develop,

the innovation of machine tools

has influence the development of the semi-conductor and optical technology.

We can mention that a traction role of the acceleration for the development like that depends
on the development of the measurement technics - Stylus instrument method, STM, SEM,
Laser interferometer method - which are used for measuring the movement accuracy of

machine tools. The movement error factors in movement accuracy are expressed as yaw, roll,
and pitch etc. Machining center has 21 movement error factors including of 3 axies joint errors
because that has 3 axies and has been measured as the standard of the unloaded condition
until now inspite of getting static, dynamic, and servo-gain errors in the case of expending the

error range.

Therefore, this study tries to measure position accuracy according to loading on the X-Y

table of the machining center.
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Fig. 1 Principle of a laser interferometer applying
to the measurement of differential distance
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Fig. 3 The expected error factors of X-Y table
on the loaded condition
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Fig. 4 Schematic of measurement system

Table 1 The Spec. of Machining Center's Table

tem  Spec |
1. Stroke of X axis 600mm
2. Stroke of Y axis 450mm
3. Allowable Load =~ 300kg =

Table 2 The displacement of laser interferometer

ltem __|displacement
Resolution 10nm (normal)

Accuracy +1.5ppm in air

Range 40m (standard)
Max_velocity +0.7m/sec
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5 The position error of X-Y table
on the loaded condition
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Fig. 6 Position errors according to weight
at 100,300,500mm measurement position.

Fig. 6& 2424 100, 300, S00mmAM S 3%
hE AXeAE UYEd Ao #F9 Fid o

HAezte) s HYHow Fre: AYe B 4
At 53] Fig. 69 (@t F39d44 100mmoy
AN AFE Yegd Aow FRAAE o 54my
2AHE JEHAAI, 100kgd BE AAL ASE
o 83xm9 2x& e D (b Y33
Az o 13pme) 238 YeEhA T, 100kge] a8
A& A= o 184m9) AE YA =@
©F FH¥NE o Bpmo 2xF YehhU,
100kg®] Hst8 HAAL 29 o 31xme) A4S
HERRIT. o9t zte] SAAHY AN Frte) wa}
228 grol FrRE Re AP @ A ¢
He M S48 Aoz Baxgouy,

o <t00kg - unload> 58 6.0 5.9

50

- £44] (=]
T

Thermal displacement{um)

AR TR AR R R

600

400 500

Position(mm)

200 300

Fig. 7
position

Thermal displacement according to each

Fig. 7€ 3% 0] 100kgd ol F-F3irje) 225
W e 7zt A AAd wmEaM BAY Aoz
agd B Ag @el 3 A9 FoiA w2
dA4stA Tt 3324l 400mme AP HH
Aol 600mm AMAA ABY F¥F 28
A& ¥ 7 Aok o9 e FA: PYsrafey 2
e dzif o Wol FAA Yoy Ay
A o ol4e 2x AFe] dojyA %4& Aoz #
g5o] X

5 A&
HAGAE S 8F5& AYY F5 X-YHolE9
APLEE 4% 494 g3 2 des dud

1. HAYAE e X-YHolHe FEA 8Fd 93q
fle2afe] duFd ¥ ANEF HAdxeR
7t 2349389 100mmAA= o 5~83um AE7}
WA AT, 500mmed AHeAAE o 25~31xm A

-146-



9 248 23% & A

2. 2349 7t B 9x7t Frhse Ade
dugo] A&Hos vAY ARe waydy

3. BERaela #Fol 100kge! B4E € 059 @&
ol 400mm 2AAW olHAME trle) FYzgd
gste] YRR e VeI

<HAEH>

L 2, 47, £3@ “PFHAYL ol A
°of &3 Adx Y¥o /I A7, ARWELEY
KER HAQRIIEK, 1994, pp. 493~498

2. E8, A9, U84, FFE VIFEuE ol
@ bE71Ae e |t R ¥ Zle AT, g
ZiAE S EAREUE =T, 1996, pp.693~700

3 94ES “FAZHAAY T, 0L EHAL 1993, pp.
206~206

4. 2B& WERE, REE, ARX "CNCIfr@RK»
trRROHER LT 2HR" B ARE TREE 1R
BAERARFNERIH UK, 1994, ppBH~9R

5 W/ HMB, “SEMESTMOE AW, SETHBEE
pp. 1835~1840, 1987, 12

6. AKIFEE, KAE, “~FoX{ FHEc LM~
J A-ROBMNENHENE", HELEEE, vol. 58
No. 1, pp. 120~126, 1992

7. 42, WA “CNC Muwtejq BALL SCREWSH
9 RAN A A7, (AT RY FAYE
g 3=§7, 1994, pp. 181~186

8 §42, 274 ‘Bt d¥de} te wEgas

Ade] @ A7, FIFAVNACIeHAFAReN
=3, 1997, po. 31~36

-147-



