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Research on dynamic characteristics of gear

transmission system with crack
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(Faculty of Mechanical Engineering &. Automation, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to learn the influence of the meshing stiffness caused by the crack growth in gear
root on gearbox vibration, the dynamic characteristics of cracked gear system were analyzed based on the
dynamic model of the cracked gear system. First, a two-stage transmission system of involute spur gear
based on the lumped parameter was established. Then, according to the model, the propagation law of
crack was simulated by numerical method, and the time-varying meshing stiffness of gears with different
length of crack was solved by energy method. Finally, the stiffness excitation was taken as the excitation
of the gear system and substituted into the lumped parameter model of the transmission system to obtain
the dynamic response of the transmission system. The calculation results show that the vibration signal in
time domain of gear speed level produces periodic shock change, while the vibration signal in time domain
of gear acceleration level produces more violent shock during the meshing process of gear teeth with crack.
The load and speed of the system mainly affect the amplitude, period and phase. The frequency of gear
dynamic response is changed by different faults, which is mainly reflected in peak value and frequency band
distribution. The results of this study are helpful to understand the dynamic characteristics of the gear
transmission system during the initiation and propagation of the fatigue crack of the gear, and provide a
theoretical basis for the detection of the health status of the gear system.
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