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Abstract 

The effects of three different gear crack types such as, for example, the crack along tooth width uniformly 

and the crack propagating in the depth direction (crack type 1, CT1), the crack along tooth width non-uniformly 

and the crack propagating in both the depth and the tooth width directions (crack type 2, CT2), and the spatial 

crack propagating in the depth, the tooth width and the tooth profile directions (crack type 3, CT3) on the time-

varying mesh stiffness (TVMS) of spur gear pairs are investigated in this study. Firstly, an analytical model for 

studying these three types of cracks is established based on potential energy method. A finite element (FE) model 

of the cracked spur gear pair is also built in the ANSYS software as well. In order to verify the analytical method, 

the TVMS obtained from analytical method is compared with that obtained from FE method under different crack 

types. Moreover, the effects of the depth, the length and the height of crack are discussed. The equivalent stress, 

contact pressure and displacement of tooth are also analyzed under different crack types by using the FE method. 

The results show that the effect of crack depth on TVMS is the largest, while that of the crack height is the 
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