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Contour Error Analysis and Compensation for Camshaft CNC Grinding
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Abstract: Based on the current situations of grinding error analysis and compensation, a new con-
tour error analysis and compensation method was proposed for camshaft CNC grinding in X-C axis
linkage, to improve the accuracy of cam grinding. According to the camshaft grinding motion model in
X-C axis linkage, the mathematical model was derived for cam lifting to grinding offset. It pointed
out that the variation trends of cam lifting errors and contour errors were basically the same. Then a
stable and repeatable cam lifting errors could be predicted with series fitting of cam lifting errors from
multiple grinding experiments, using least square method. By inverse superposition of predicted lifting
errors to theoretical lifting table in a certain proportion, the virtual lifting table could be obtained after
the smoothing using least square method. Finally, the camshaft grinding experiments were applied ac-
cording to the virtual table. The experimental results indicated that: the speed and acceleration of
grinding carriage are basically in the response range of grinder servo, the maximum cam lifting error
and the maximum adjacent error are decreased, the surface roughness satisfies with the processing re-
quirements. It is proved that the error analysis and compensation methods are correct and feasible.
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