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ABSTRACT

In industrial rotating systems, different forces are produced in the bearings for various reasons, such as bearing
misalignment and the presence of unbalance. By analyzing and recognizing the pattern of bearing forces, one can
judge the magnitude of unbalance, their distance from the axis of rotation, and the presence of unbalance in
different parallel planes. Using the results obtained from the analysis and recognition of the bearing force
pattern, it is possible to formulate standards according to which the maintenance engineers of rotary machines
can make necessary actions to recognize harmful unbalanced masses and balance rotors. To conduct this
research, multiple unbalanced masses with different angles on various planes, in several working conditions,
including diverse speeds or positions, are placed on a rotating axis, and then the equations of motion and forces
in rigid and perfectly aligned rigid bearings are obtained. Then, by using artificial intelligence and neural
networks, the patterns of bearing forces are recognized and the characteristics of the nominal masses, including
the amount, distance from the rotating axis and angle, as well as the type of unbalance are determined. The
accuracy of predicting 8 variables of balancing masses was 41% and after reducing the overlaps, the accuracy of
predicted 5 variables of balancing masses was 95%. Also, by implementing the neural network, the required
number of sensors was reduced to two instead of four, and then, by using the deep neural network, the possibility

of balancing any dynamic unbalance, using only two masses was examined.
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