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Compensation of Thermal Error for the CNC Machine Tools (1)

The Basic Experiment of Compensation Device —

of xf B, 2 tf 8", & & ="(EFA7|AATY),
g8 7 (’é'*‘CH 7| AlS &zt Cf 8Hl)

JaeJong Lee", DaeBong Choi’, Sunglo Kwak™ (KIMM),
HyunKoo Park™ (ChungNam Nat’l Univ.)

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 and thermal errors of the machine tools.

In

this study, the compensation device is manufactured in order to compensate thermal error of machine tools
under the real-time. This paper models of the thermal errors for error analysis and develops on-the-machine
measurement system by which the volumetric error are measured and compensated. The thermal error is
modeled by means of angularity errors of a column and thermal drift error of the spindle unit which are
measured by the touch probe unit with a star type styluses, a designed spherical ball artifact, and five gap
sensors. 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.2 Experimental Set-up for touch probe
and laser interferometer
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(b) Experimantal codition 2

Fig.3 Experimantal coditions
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(b) Experimantal codition 2
Fig.4 Trends of thermal error under
experimantal codition 1 and 2
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Fig.4 Experiment of step movement in X and Z axes
using compensation device
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Fig.6 Compensation result under experimental condition 1
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Fig.7 Compensation result under experimental condition 2



