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In this paper, experimental defect diagnosis and the classification of its size in the outer race of
angular contact ball bearing with acoustic emission method and artificial neural network are
presented. In an experimental system, bearings are loaded at four speeds of 600,900, 1200, and
1500rpm with four loads from low to high. Loads are applied to the outer race with the help of
four bolts with equal and specific torques. Since the bearing is angular type, this type of loading
is converted to radial and axial combined loading simultaneously and differs from conventional
loads in deep groove bearings. Acoustic emission waves are recorded using broadband sensors
in two states, healthy and defective. Therefore, to diagnose the defect, different states can
be compared with the healthy. The spark method was used to create an artificially seeded
defect. In analyzing the results, a new parameter called “the total time above threshold” was
introduced to increase the efficiency of defect diagnosis and classification of its size. With the
help of the introduced parameter and 4 conventional acoustic emission parameters and using
an artificial neural network, the performance of the artificial intelligence system was 95.1% in
defect diagnosis and 94.4% in defect size classification.
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