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Experimental investigations in order to evaluate the kerf and surface
roughness in the laser cutting process of Inconel 718 superalloy and
process optimization

Farshid Jafarian?’, Alireza Barghak?

1- Department of Mechanical Engineering, Islamic Azad University Central Tehran Branch, Tehran, Iran
2- Department of Mechanical Engineering, Islamic Azad University Aligudarz Branch, Aligudarz, Iran
*P.0.B. 44600070 Tehran, Iran, Farshid.jafarian@ymail.com

ABSTRACT

Having unique properties such as high melting point and hardness, Inconel 718 superalloy has been found a widespread application in
turbines and aerospace industries. Due to these properties, Inconel 718 superalloy cutting with traditional methods is difficult and costly.
Therefore, novel cutting methods such as laser cutting have been considered. Geometrical characteristics of the cutting kerf and the surface
roughness are important factors in the cutting process. These parameters have not been widely investigated in the laser cutting of Inconel
718. In this study, Inconel 718 superalloy was cut via laser, and the effect of cutting parameters including cutting speed, nitrogen gas
pressure, and the power and focal distance of the laser beam, on the cutting kerf width and surface roughness was investigated through
experimental investigations and artificial neural network. The results implied the high precision of the model in the estimation of kerf width
and surface roughness.

Keywords: Artificial Neural Network, Inconel 718, Laser, Cutting Process
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