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Reliability Analysis of Flank Milling for Ruled Surface Based on Gaussian Process
LI Xiao
(Xi‘an Aeronautical Polytechnic Institute, Xi’an 710089, China)
Abstract: To solve the problem of difficulty in predicting accuracy and low computational efficiency of flank milling for ruled surface,

caused by uncertain factors, an accuracy analysis method based on GP model of tool cutting contact is proposed. In the method above, in

Gaussian stochastic process description, the drive error and parameters which are introduced into the tool-cut contact coordinate error are

uncertain. And then, based on the error transfer model of a certain type of machine tool, the multi-body theory is used to construct the

precision analysis model of the flank milling for the ruled surface, the input variables of the model are simplified by linear combination of

deterministic functions with random constants, and useful samples are selected and the model is updated based on importance indexes

and accuracy indexes respectively. The Monte Carlo method is used to obtain the accuracy of machining accuracy based on the updated

model.The experimental results show that the method above is used to accurately predict the change trend of machining accuracy, and it

has high computational efficiency and prediction accuracy. An effective method is provided for predicting the accuracy of facet milling.

Keywords ; flank milling for ruled surface; Gaussian process model of contact points; machining accuracy; multibody theory; Monte

Carlo method
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