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Abstract: In order to improve processing precision of independently developed precision CNC machine
tools of optical {ree-form surface, geometrical error of the machine was measured and modeled. Geo-
metric error of motion axis of precision CNC machine tools was measured by laser interferometer and
basic geometric error term model was established according to Chebyshev polynomia. It was found
that approximation level of basic geometric error model was high by comparing measured curves and
matched curve. It is obtained by calculation that residual deviation bandwidth range of moving error of
x, y and z axis is (0. 63, 2. 84) pum, and residual deviation bandwidth range of angle error is
(0.39,1.19) arc second, which shows that prediction precision of established model is high. The geo-

metric error model of basic error was substituted into the model based on multi-body system theory to
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obtain integrated geometric error model under the operating condition of two-axis linkage. The model-

ing process is simple with easy program design and improves processing precision and efficiency of pre-

cision CNC of optical free-form surface.

Key words: CNC machine tools; geometric error; Chebyshev polynomial; error model
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Fig.1 Sketch of five-axis CNC polishing machine
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Fig. 2 Topology structure of polishing machine
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