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Assessment of the permissible initial defect in
the generator retaining ring under fatigue
loading conditions

Abstract: This study presents a new analytical model developed to predict the
dimensions of the allowable initial crack in the generator retaining ring under fatigue
loading. In this model, defects resulting from forging are first represented as cracks
with a specific geometry, based on existing empirical relationships. The critical
regions are then identified using the stress field of the ring during cyclic loading of
the generator. The dimensions of the allowable initial crack are subsequently
determined using the critical crack dimensions and the number of cyclic loadings.
Finally, the size of the allowable initial crack for ultrasonic testing is calculated using
available empirical relationships. Upon completion of the calculations, the permissible
initial defect size was calculated to be 5 millimeters. To validate the model, the stress
intensity factor values for two crack sizes were also computed using the finite element
method and compared with those obtained from the weight function method. The
results demonstrate a good level of consistency, with the maximum discrepancy
between the two methods not exceeding 10 percent.
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