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Research on Robust Modeling Method for Positioning Error of Long Stroke
Feed Shaft of Gantry Milling Machine Tool

Li Dianxin
Abstract: Taking a long stroke feed shaft of a gantry milling machine tool as the research target, robust modeling
method for positioning error was researched. Positioning errors of the feed shaft were measured under 4 different environmen-
tal temperatures,and correspondingerror models were established. However, coefficients of the error models differgreatly. In or-
der to establish a positioning error model which can be used for all working conditions, positioning errors of the feed shaft at
environmental temperature of 20°C were fitted. Taking the fitted errors as the reference and considering the influence of envi-
ronmental temperature on positioning errors , the final positioning error was established. Using the final positioning error model

to fit the positioning errors measured under 4 different environmental temperatures , residual errors of the 164 positioning errors

T AR

were within the scope of [ —3.208um,3. 127 um]. High robustness of the error model can be proved.

Keywords: positioning error; error modeling;feed shaft ; robustness ; environmental temperature
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