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Crack Fault Analysis of the Decelerator Gear Hub of an Engine
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Abstract : The crack fault of the decelerator gear hub of an engine is analyzed. The entity model of the decelerator gear
transmission system is established based on UG. Flexible body simulation is performed for the decelerator gear hub of the
first-stage. Springs are used to simulate the elastic effects among the splines of the gear hub. Fault condition of the first-stage
gear hub is simulated by changing the spring stiffness. The dynamic responds of the decelerator components in the normal
condition and the fault condition with the gear hub cracked are analyzed and compared. It is found that the vibration
amplitude of the decelerator components rises significantly under the fault condition. Thus, the vibration amplitude of the
decelerator components can be used as the characteristic index for fault detection. Then, a complete vibration detection
system is designed and established and the vibration conditions of several engines are tested. The vibration amplitudes of the
decelerators in the characteristic frequency band under the normal condition and fault condition is comparatively analyzed.
The results indicate that the vibration amplitude of the decelerator under the fault condition is obviously greater than that
under the normal condition. The correctness of the simulation calculation is verified.
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