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Abstract

This study presents the use of neural networks in the field of
mechanical unbalance for rotors by predicting the magnitude and angular
position of the Mass Unbalance for different rotor geometries by using
one general global neural network from the Vibration magnitude and
phase with rotor Weight. Experimental work done by using the soft
bearing balancing machine type 3905 in the Applied Mechanic lab by
measuring vibration (amplitude and phase) for different types of rotors
and then calculating the amount of balancing and its angular position on
special plans named as the correction planes. An ANN model is
designed, trained, validated and tested to remove, or minimize; the
unbalance effects where two hidden layers has been used. The conjugate
gradient backpropagation with Powell-Beale restarts (traincgb) training
algorithm has been used to improve the performance (MSE) and to get
the best correlation factors to all output, the structure of the used
networks is 5:40:10:4 (five neurons in input layer, 40 neurons in first
hidden layer, 10 neurons in the second hidden layer and four neurons in
output layer).An [.C.M. program were designed in MATLAB to
calculate analytically the amount of unbalance in two and three plane by
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using the influence coefficient method according to Balance Quality
Grades. The designed ANN model was proved to give an accurate
results. Where the global NN was tested by patterns not included in the
training and validating patterns within the trained limits. Where a
satisfactory accuracy has been achieved where the network minimize
vibration to average of 74.91% from 5 input data while the results of
[.C.M. program reduces the vibration to an average of 69.37% these
results had been gotten from average of 18 input data when using same
initial vibration.
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