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Modeling of the tool wear and surface roughness of workpiece in turning
operation of AISI 4140 steel using artificial neural networks

Vali Alimirzaloo1*, Mansour Karimi Takanlou?l, Vahid Modanloo?, Ali Doniavil, Ramin Mohamadi
Koliber?2

1- Department of Mechanical Engineering, Urmia University, Urmia, Iran
2- Department of Mechanical Engineering, University of Applied Science and Technology of IDEM, Tabriz, Iran
*P.0.B.57153-165 Urmia, Iran, v.alimirzaloo@urmia.ac.ir

ABSTRACT

Prediction of the tool wear and surface roughness has important role in adjustment of the machining parameters and their optimization. In
this research, tool wear and workpiece surface roughness in turning process of 4140 steel have been modeled using the artificial neural
networks. Cutting depth, cutting speed, feed rate and operation time were considered as input parameters. Required data for training the
neural network were obtained using the experimental tests. First, the experiments were designed using the optimal factorial design method
and implemented. Then, the tool wear and surface roughness of the test pieces were measured. In the next stage, artificial neural network
was designed and trained by the experimental data. Two types of neural networks that were used are Feed Forward Back Propagation and
Feed Cascade Forward Back Propagation. Three types of turning algorithm and different node numbers for the hidden layer were used.
Results showed that the both type of the networks with the scaled conjugate gradient training algorithm predict the tool wear and surface
roughness, precisely.

Keywords: AISI 4140 Steel, Artificial Neural Network, Surface Roughness, Turning, Tool Wear.
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