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(EJ» Summary

/Surface smoothness is a critical characteristic that should be present in products, as many practical \
applications require a highly smooth surface to perform its desired function to the best possible
performance. Surface roughness is an important indicator of material quality, and in manufacturing
and production, it is crucial but difficult to measure surface roughness based on inputs such as
rotation speed, feed rate and depth of cut. Some studies have shown that increasing the rotation speed
or decreasing the depth of cut improves surface roughness. Therefore, this study was conducted to
determine the effect of cutting parameters (rotation speed, feed rate, depth of cut) on surface
roughness of AISI 1040 metal, which was chosen for its important and numerous uses in industry,
such as couplings, bearings, crankshafts and more. It was observed that only decreasing the feed rate
reduces surface roughness, while the optimal values of rotation speed and depth of cut cannot be
determined to reduce surface roughness. Therefore, artificial intelligence algorithms (neural
networks, linear regression, decision tree, random forest) were used, and a comparison was made
between them to determine the best model capable of predicting surface roughness before performing
the operation. It was observed that the performance of neural networks was better compared to linear
regression, decision tree, and random forest. Genetic algorithms were then used to train the neural
network, and the results showed that the neural network trained using genetic algorithms was better
than the previous neural network. Genetic algorithms were also used to find the optimal parameters
to improve surface smoothness, and the genetic algorithms were evaluated by using the parameters

resulting from the genetic algorithms to run several new samples, and the results showed that the
genetic algorithms gave better surface smoothness than the experimental samples
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