
 
Researchers : I-Chun Liao 

Advisor: Yi-Mei Huang 

23 

The reason which cause the gear damaged are numerous. 

In this project, I want to find the method to separate the 

different between the broken gear and the normal. Then, I 

focus on the crack gear, and  I try to analysis the stiffness  

between the crack and the normal.  
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 Gear 

 

 

 

 

 

 Crack 

 

 

 

 

 Boundary Condition 

 

 

 

 

 

 

 

 

 

 

 

 Fig.3 the crack of gear 

A：Fix Support 

B：Frictional Support 

C：Moment 100N▪m 

Fig.5 stress distribution 

Fig.1 involute gear 

 In Fig.5, the maximum von-Mises stress takes place in the 

contact region not in the crack region. 

 In the Fig.6 and Fig.7, the crack of tooth and the contact region 

both have the stress concentration. 

 

Name Sign Value 

Module m 6(mm) 

Tooth number z 23 

Pitch p 18.8495(mm) 

Pitch circle r 69(mm) 

Basic circle rb 64.838(mm) 

Addendumof basic rack ha 6(mm) 

Dedendum of basic rack hf 7.5(mm) 

Tooth depth of basic rack h 13.5(mm) 

Clearance c 1.5(mm) 

The depth of gear t 15(mm) 

Pressure angle a 20  

Fig.7  Contact region  (crack) 

Fig.8 y-direction displacement distribution 

Nowadays, gear is the most important mechanism used 

for motion and power transmission. The different method 

of fault will cause gear to be damaged, such as fatigue 

failure, vibration, and other weather conditions. So, to 

detect and protect the gear are the most important thing. 

   Fig.2  gear data 

Fig.4 B.D. of gear 

 

 In the Fig.7 , we see the stiffness of the crack one smaller 

than the normal one in one contact region . 

Fig.7 the stiffness of the gear 

 According to the result, we know the gear faults would affect 

the stiffness of the gear. 

 Different faults would appear different profile. 

 As a result, we can use it as a basic data to develop the 

machine which can detect the faults of  the gear. 


