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Abstract

The gearboxes are one of the most important equipment in industrial machines. For this reason,
today, condition monitoring and diagnosing of gearboxes using their vibrations is an active
research field. In this paper, the effect of crack size in the tooth root of a gear based on the
vibration response of the gearbox is studied. For this purpose, firstly, gears are modeled as rigid
disks, springs, and dampers. Then, using the Lagrange equations, the governing equations of
the system are derived in non-crack case. Also, the crack in the tooth root is modeled and its
effect is considered in the governing equations. By solving the governing equations, the
vibrational response of the system in the absence of the crack and also in the presence of the
crack with different sizes is investigated. Finally, the simulation results are analyzed. Using the
obtained results, we can estimate the size of the crack in the gear with using the vibration
analysis of the gearbox.



