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The application of negative thermal expansion materialson

thermal error compensation

WEI Xiao — ling CHEN Zhi — wen WANG Jie — hua
(College of Mechanical and Electrical Engineering, Hebei University of Engineering, Hebei Handan 056038, China)

Abstract;: The thermal expansion and contraction of the metal material is the fundamental causes of
thermal error. The traditional thermal error compensation method is based on real — time temperature
of machine, forecasts the appearance time and size of the error, controls the position of the tool to
compensate. The traditional method has some defects such as being delayed. This paper imagines that
we make negative thermal expansion materials as a tool,and unites out the negative deformation ob-
tainedby finite element analysis with machine tool — workpiece position error by using simultaneous
regression method to reduce processing errors. The results are expected to provide a new approach to
thermal error expansion of machining parts.
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Fig.2 The reasons of the thermal error
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Fig.3 Compensation of the negative thermal
expansion
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