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ABSTRACT 
A numerical simulation of the dynamic behaviour of a system is surely a convenient means to 
perform preliminary testing of a diagnostic system, to support the interpretation of experimental 
results and to investigate on a wider range of operating conditions and defects. 

In this work the dynamic behaviour of a faulted gear transmission was simulated. The gear 
overall stiffness was evaluated statically as function of the gear angular position by means of FE 
models of the mating wheels and of the supporting structure, taking into account the deformation 
of the teeth under load, the actual tooth shape, and the presence of faults such as tooth cracks of 
different lengths and at different locations on the tooth flank.  

The so calculated meshing stiffness was employed to simulate the different dynamic behaviours 
of the cracked gears by means of a simplified lumped parameter model of the gear transmission 
(4 d.o.f.) in steady state conditions. The numerical simulation tests were carried out in a 
Simulink environment, for different applied torques and gear angular velocities. Subsequently, 
the simulated synchronously averaged acceleration signals produced by the virtual bench were 
processed by means of Matlab procedures and some standard and non standard diagnostic 
indicators were calculated in order to determine the most effective parameter (or combination of 
parameters) for the identification of the different crack configurations. 
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