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Prediction of hardness in Al-Al;O; nanocomposite using
artificial neural network with alternation in effective
parameters of mechanical alloying method

A. Shokuhfar'’, S. Ghorbanpourz, S. Nasiri Khalil Abad®, A. Zolriasatein®, A.A. Jafari’

1- Prof., Materials Eng., Faculty of Mech. Eng., K. N. Toosi Univ. of Tech., Tehran, Iran

2- MSc Student, Mech. Eng., Faculty of Mech. Eng., K. N. Toosi Univ. of Tech., Tehran, Iran

3- PhD Candidate, Materials. Eng., Faculty of Materials Engineering, Sahand University of Technology, Tabriz, Iran

4- PhD Candidate, Materials. Eng., Faculty of Mechanical Engineering, K. N. Toosi University of Technology, Tehran, Iran
5- Assoc. Prof., Mech. Eng., Faculty of Mech Eng, K. N. Toosi Univ of Tech, Tehran, Iran

* P.0O.B. 19395-1999 Tehran, Iran. shokuhfar@kntu.ac.ir

Abstract- In this study a feed forward back propagation artificial neural network (ANN) model was established to
predict Vickers microhardness in aluminum-alumina nanocomposites which have been synthesized by mechanical
alloying. Volume percent and size of reinforcement, force in microhardness test; and some of mechanical alloying
parameters were used as the inputs and hardness was the output of the model. learning rate, hidden layers and number
of neurons, were determined due to amount and percentage of errors. Regression analysis and mean squared error were
used to verify the performance of neural network. Average error of predicted results was 2.67% or 2.25 Vickers. As can
be expected, ANN methods reduce the expenses of experimental investigations, by predicting the optimum parameters.
Keywords: Aluminum Based Nanocomposite, Vickers Microhardness, Mechanical Alloying, Artificial Neural Network.
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