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Optimization of End Milling Process for Minimizing Surface Roughness with
Combined Artificial Neural Network and Genetic Algorithm

A. Negarestani®, M.H. Abolbashari?”
M.Sc., Department of Mechanical Engineering, Ferdowsi University of Mashhad, Mashhad, Iran.
2 prof., Department of Mechanical Engineering, Lean Production Engineering Research Center,
Ferdowsi University of Mashhad, Mashhad, Iran.

Abstract

Through enormous development of machining methods, applying optimization method in machining process
to improve quality seems to be important. One of the most important parameter of a work piece is its surface
roughness. As surface roughness decrease, the quality of work piece increase. In this study, optimization of
input parameter of end mill machining to reach minimum surface roughness is investigated. Among these
parameters five of them selected and Taguchi method is used for the design of experiments. The process is
modeled with neural network method and using try and error test 5-8-6-1 architecture. Genetic algorithm is
used for process optimizing and neural network model is selected as the target function. For three different
tool path strategies, optimization has been conducted and results are discussed. Using genetic algorithm
decrease surface roughness to 0.85 pm. Finally selected level of Taguchi method is analyzed and levels with
maximum signal to noise ratio are introduced as optimized level that have minimum surface roughness.

Keywords: Endmilling; Optimization; Genetic Algorithm; Artificial Neural Network; Taghuchi Method.
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Main Effects Plot for SN ratios
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Signal-to-noise: Smaller is better
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Analysis of Variance for SN ratios

Source DF SeqSS AdjSS AdjMS F P
\% 2 5.296 5.296 2.6481 4.05 0.038
feed 2 40.584  40.584  20.2919  31.06  0.000
depth 2 56.152 56.152  28.0761  42.98  0.000
step over 2 14.358 14.358 7.1788 10.99 0.001
stratgy 2 3.484 3.484 1.7422 2.67 0.100
Residual
Error 16 10.451 10.451 0.6532
Total 26 130.325
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Normal Probability Plot
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