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Integration of Machining Error Prediction and Compensation for Thin-walled Workpieces
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Abstract; A integration method for error prediction and compensation was established to deal with
force-induced errors in NC machining of thin-wall parts. An effective mathematical iterative algorithm
of errors was built. The dynamic emulation programs of deformation errors integrating with the error
iterative algorithm, cutter moving and material removing were designed by using ANSYS parametric
design language. Machining errors through the whole machining process might be calculated automati-
cally. Using UG/Open API (secondary development tool in UG), the data communication interfaces
between ANSYS and UG were designed. The CAD model was modified automatically according to the
deformation errors. Then the NC codes including error compensation were created by UG CAM. Some
key techniques for integration of out-line error prediction and compensation were also studied. It is
proved in a three-dimensional milling example that the errors predicted by the APDL program are very
close to the experimental results and the integrated softwares can generate automatically the NC codes
including error compensation. CAD/CAE/CAM integration including out-line error prediction and
compensation is effectively realized.

Key words: machining error; compensation; thin-walled workpiece; program integration; soft-
ware interface
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