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Contour Error Prediction Method of Part for Five-Axis Machining

LU Dun', LIU Qing', LIU Pei*, TANG Hongtao’, ZHAO Wanhua', LU Bingheng'
(1. State Key Laboratory for Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710054, China;

2. KEDE Numerical Control Co. Ltd. , Dalian, Liaoning 116600, China)

Abstract: The actual position prediction method of the feed shaft for five-axis machining and the
solving scheme for part contour error were investigated, and a part contour error prediction
method for five-axis machining was then proposed. The actual position prediction of the feed
shaft was obtained by identifying the transfer function of the feed shaft for candidate machine
tool, reading the interpolation instructions of the parts to be processed, and inputting the
instructions of each axis into the transfer function of each axis. The solving scheme for the part
contour error was realized by the forward kinematic transformation to the instruction position
trajectory and the actual position trajectory of the part to be processed in the workpiece coordinate
system, and the contour error between the above two trajectories was sought out. An S-shaped
test piece was chosen as the processed part and the vertical composite machining center of KEDE
KMC600S UMT five-axis turn-milling was considered as the machine tool to predict the contour
error of S-edge strip ruled surface A. The A’s contour errors due to the tool tip position error
and tool orientation error were within 0. 04 mm and £7X10° radians, respectively. The results

show that the contour error prediction method of part for five-axis machining can be used for
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predicting the contour error of a part for a machine tool before machining, judging whether the

chosen machine tool can meet the requirements of the part contour error in advance, and

facilitating the optimization of the machining parameters to ensure the part contour precision

during high speed machining.

Keywords: five-axis machine tool; contour error; accuracy prediction; S-shaped test piece
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