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Development of an Optimal Cutting Condition Decision System
by Neural Network

Min Yang Yang®, Hyun Chul Kim"" and Cheol Woong Byun™""

ABSTRACT

In most machining companies, operators decide the cutting condition, a pair of spindle speed (S) and table federate
(F) by experience and subjective judgment. As cutting conditions are determined by operators’ experience and ability,
inconsistent cutting conditions are given in same operating conditions. The objective of this study is to develop the
cutting condition decision system which utilizes shop data and predicts tool life by neural network and eventually leads
to the optimal cutting condition. The production time per piece is considered for an optimization object.

We will discuss the process of an optimal cutting condition decision by neural network. By this process, a series of
shop data is stored. And neural network is constructed for prediction of tool life and the optimal cutting condition is
recommended from a cutting condition decision system using the stored shop data. The results show that the developed

system is rational in searching the optimal cutting conditions on job operations.
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Fig. 1 Neural network for tool-life estimation
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Table 1 Learning conditions and results of the neural

network
NN Coefficient &
Learning Parameters Values
Learning Algorithm Back‘-Propagat.lon
Learning Algorithm
Number of Input 7
Nodes of Hidden 7
Each Layer Output 1
Number of Hidden Layer 2
Number of Learning 75
Patterns
Learning Rate, 7 0.7
Momentum Term, «a 0.9
Number of Iteration 300000
Error 0.07679927
Time Spent for NN Training 300
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Fig. 3 Program for optimal cutting conditions
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