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ABSTRACT

Thermal expansion of ball screw in the semi-closed loop type CNC LATIIE  introduces

positioning errors directly along the travelling (he axis. In this paper the thermal displacements of

the ball screw were estimated by using macro variable. The estimated displacements of the ball

screw were given o the NC in the form of pilch error compensation data inlo time interval. The
thermal behaviours of the ball screw of the CNC LATIIE under the constant driving conditions

were measured to examine the effectiveness of the compensation method. The resulls showed that

thermal displacements of the ball screw could be maintained less then Gitm positioning accaracy

while using this compensation
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1. AC servo motor 7. IBM-PC
2. Table 8. NC control box
3. Ball screw 9. Lub pump
4. Back bearing 10.Suface-type thermometer
5. Front bearing 11. printer
6

. Laser interferometer 12, Power source

Fig.l Experimenlal set-up for the measurement of

thermal displacement
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Table 1 Compensation Parameter List of NC

PARAMETER

Pltch Frrox Componmtlon

Magnification
Amount Of X- -Axis In Sequence

Amount Of Z-Axis In Sequence
X-Axis Servo Point O0f Pitch
1000

1001 - 1128

2000

2001 - 2128

PC_PARMNETER

D0420
| For X-Axis

D0425

_ Counter

Controller (FANUC SYS1EM 0O- TC)

FUNCTION

Ist Work Zero- Point Offset

Ist Work ZOIO Point Of fset

Error Compensation
Settxng of Pltch Error
Compensation Amount For X-Axis
Z-Axis Servo Point Of Pitch
Error Compensation
Setting Of Pitch Frror

Compensation Amount For Z-Axis

FUNCTION

Settmg”Of Servo Traver Time

Settlng 0f Servo Stop Time For

X-Axis
Thermal Uisplacement Amount
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TFig2 The measured thermal displacement at Z 0, 100,
-200, -300,-400mm relative to the time after 5,
10, 15 min.
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Fig.3 The measured thermal displacement at Z 0, -100,
=200, -300,-400mm relative to the time after 20,
25, 30 min.
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Fig.4 The measured compensation of thermal
displacement at 7 0, -100, -200, —30(?, -400mm
relative to the time after 5, 10, 15 min.
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Fig5 The measured compensation of thermal
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o o ELR
Tacyet (il tnctres)

-186 -

5 4 2

CNC Mytel A spel& & 20m/mins A8t
o] BaAfte] AA9te AFE B3 @& A
A% F o gE& Nz Ad 2o
Pitch Error A7 %S AFE&A H2af g9
ol BAL AN Ay 5 2 AEE o
A,

DL 55 (20T H-3) F=300NA H
20m/min® 30min ¢ 44 &AL FIY A
2 7174 X & 30min < Ball screw
HYo] HRghs o4 AL

2)XCNC AMutolA &4 485 dAwigle]l ¢
Ax4d A% 233 A Az wet BA
T2 BAe]l aghes 44 AAh

AN2)el AF slxs o] Fue AAA
AR 3F(-400mm ) 0umBFz ¥ ATl
A AAF ZRoAg Lol bumP A Al

1 5 Ak

Fagdl

1. 7% F2, i TIREERGRTE, Hdrthik, 1993

2. B, K-kl X xofENdim, TER®
1, 1990.

3. kb feik, IS YA 251 8 ok A W 8FAE 1993,

4. ]JB.Bryan, R.IR.Donalson, and ER.Meclure :
SME paper,MR 27 - 138, 1972,

5 A AF AL, KNG o] & HAA
T oAlzgle] Aug s S A A,
A9A, 43 pp.44-57,1902.

6. HIFFFINE, NCLTERIC BT 3 R-vhab o
g 7 1 I 45 85 T8 @ik Vol 54, No.9,
pp.1753 ~ 1758,1988.

7. MREXNRE, “wr=r 7t 2% 5N
AT & B AR U (29" % TR e,
Vol.57, No.6, pp.1066 - 1071,1991.

8. "Renishaw Liner Error Compensation User
Guide” 1992 ,

9. "Renishaw laser Calibration Software User
Guide” 1992

10. %B8 FANUC $ilyyHgmmeiyt CUSTOM
MACRO 324 1988



