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Volumetric Error Estimation in Three-axes CNC Machine Tool, via
Kinematics Modeling of Geometric Error

M. Vahebi Nojeh Deh and B. Arezoo
Mech. Eng. Dep't.
Amirkabir Univ. of Tech.
( Received: 29 June 2009; Accepted: 17 Jan. 2011 )

ABSTRACT

CNC machine tools are widely used to produce precise parts through executing expensive operations. In precision
machining, the machine tool's geometrical and kinematical errors cause geometrical and dimensiona deviations in
vital features of machined parts. Kinematic modeling of a machine tool structure can help to predict the real value of
the overall tool positioning error. In this paper, modeling of three-axes CNC machine tools has been considered. The
developed model can simply be used for all kinds of linear axes configurations, like three-axes CNC machine tools.
The model can be useful for alarge variety of applications, including software based error compensation systems and
prediction of the real shape of parts after being machined or measured by error contained CNC or CMM machines.
Experimental tests were conducted to validate the model. Analytical estimations were shown to be in good
accordance with experimental tests.

Keywords: CNC Machine Tool, Kinematics Modeling, VVolumetric Error, Geometrical Error, Error Compensation
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1- Coordinate Measuring Machine
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