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ABSTRACT

One of the major limitations of productivity and quality in metal cutting is the machining accuracy of
machine tools. The machining accuracy is affected by geometric errors, thermally-induced errors, and the
deterioration of the machine tools. Geometric and thermal errors of machine tools should be measured and
compensated to manufacture high quality products. In metal cutting, the machining accuracy is more
affected by thermal errors than by geometric errors. In this study, the compensation device and
temperature-based algorithm have been implemented on the machining center in order to compensate
thermal error of machine tools under the real-time. The thermal errors are predicted using the neural
network and multi-regression modeling methods. In order to compensate thermal characteristics under
several operating conditions, experiments performed with five gap sensors and manufactured compensation
device on the horizontal machining center.
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Fig.1 Thermal deformation patterns in machine tools
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Fig.2 Concept of the thermal error compensation
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Fig.3 Interfacing concept of compensation device and PC-NC
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Fig.4 Data communication between the PC-NC and
the compensation device
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3. Y RIEY MY 3 24

31 €Y xEY Fxie EMAH

¥y eaAny FAe 547 g FA7IA
9] ol¢F RAEMNEL Pty YA FAIIA
9 X Y, 2% W3O lum, 5Sum, 0un S GA
Hog AHg F -lum, ~Sum, ~10um 3& GAH
o2 Ao At FEAZ A AA ol$HE
A LAAE ol8std FAHAT. oS Figh &
XY, 2% Wake] olA 54 4% Axo|d

Figs & ol X &9 %+ lun 3 5um & A H
HE of FAVIAY olFAHE 9 Resolution of o]3
A A ol EAE Ex ER:, Wdko] ulH
e AlAANA olE Al WA At A R
d exnAga FaA7IA ) AAolggho] thEA
vetgoed, Z3d ¥HH4 oae % 4um A%
olt}. ol nl&|A Y, Z Fo] AL A o]F9]
o]FolHLE & & Ak,

32 @Y 22y Ay R

2 wRAL SAYAHY ¥y exzt
&M AaN ANHY FFE L) Pl
2298% o2l we 3 HagAd
awy o3 B4 Brtelrl dstel ~uESH

- 419~



THES ¥y A&
o209 A FHE FHY HAEA

g Aol

E
o

g o B

o W

Y
a1
a9

Expariment of € companaation(x Acs, 2001.4.12)
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Fig.5 Experiment of step movement in X and Z axes using
compensation device
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Fig.6 Experimental conditions
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Fig.7 Trends of thermal deformation error under
experimental conditions #1 and #2
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Fig.8 Prediction results using neural network model
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