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Real-time Estimation and Compensation of Thermal Error

for the Machine Origin of Machine Tools
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Abstract

In order to control thermal deformation of
machine origin of machine tools due to internal
and external heat sources, the
compensation system has been developed. First,
GMDH models were constructed to estimate
thermal deformation of machine origin for a
vertical through the
measurement of deformation data and temperature

real-time

machining center

data of specific points on the machine tool.
Thermocouples and gap sensors are used
respectively for measurement. These models are
nonlinear equations with high-order polynomials
and implemented in a multilayered perceptron
type network structure. Secondly, work origin
shift method were developed by implementing
digital 1/0 interface board between CNC
controller and IBM-PC. The work origin shift
method is to shift the work origin by the
compensation amounts which is calculated by
pre-established GMDH model. From the
experimental result, thermal deformation of
machine origin was reduced to below *5um.
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X ~-0.6 1.8 46
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