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CNC Turning Parameter Optimization for Tool Wear

T. S. Lan

Associate Professor, Department of Mechanical Engineering, De Lin Institute of Technology
Associate Professor, Department of Information Management, Yu Da College of Business

Abstract

Tool life is considered as the major objective in the modern CNC (computerized numerical control)
machining industry. This paper is proposed to experimentally perform finish turning operations within the
National Standard on an ECOCA-3807 CNC lathe. The Taguchi method is commenced through selection of
orthogonal array L,(3") for four machining parameters (cutting depth, feed rate, spindle speed, and tool runoff)
with three different levels (low, medium, and high). A three-parameter (back centering, coolant, and tool
extension) environmental orthogonal array L,(2°) is also introduced for the deviations between experiment
and real industry to analyze the established experiment. The SONY COLOR VIDEO Microscope is utilized to
evaluate the tool wear for unit material removed. Through the analytical practice of Taguchi method, the
optimum cutting conditions are received. It is shown that the surface speed and depth of cut are the most critical
parameters to the tool life. Additionally, the optimum parameters are exemplified to reach satisfactory tool wear
after machining. Through this study, the analytical orientation of the optimum cutting parameters for the
machining industry is established. The setup time of the machining operation, machining cost, as well as
competition of the industry are deemed to be improved.

Keywords: computerized numerical control, tool wear, orthogonal array
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Main Effects Plot {data means) for SN ratios

Main Effects Plot (data means) for SN ratios
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