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Fig. 1. Load distribution along contact line 
 
with condition of the transmitted load: 
 

                                            ሺ3ሻ 
 
3. FINITE ELEMENT MODEL  
 

The 2D geometrical model is now associated with finite 
element description. In terms of global design variables are 
defined both the structure of drive and driven gear sectors. 
Mesh generation for each geometrical subdomain takes place 
following various stages. The relation between conjugate action 
and finite element structure is established by using predefined 
points of conjugate contact on each active involute profile of 
teeth pair in contact, Fig.2.Concerning the 3D load distribution 
we are going to introduce a global model, which take into 
account the information of the planar model described in the 
Fig.2. Such model is widely used and accepted in literatures 
(Sirichai, 1999). Finite element contact between pinion and 
wheel tooth pairs is also taking into account, but the hertzian 
deformations in the contact zone are found to be small relative 
to the bending deflections. In order to find the singular stiffness 
of one tooth of the pinion, we will introduce a torque or a 
distributed force (load) which simulates the action of the 
meshing tooth of the wheel. Using the equivalent force, this 
was applied   to the tooth flank normal to the involute profile 
and along the line of action at the appropriate nodes. The 
representation of the wheel sector is shown in Fig. 3. 

 
4. RESULTS AND DISCUSSIONS 

 
First of all we have to find the dependencies of tooth 

displacement under load for the location of contact position on 
the contact line. This dependency is given by real process of 
contact including single and double pair of teeth contact. In the 
Fig.4 there is a result concerning the behaviour of elastic tooth 
under load taking into account a 2D model and a double pairs 
teeth contact 

 

 
 

Fig. 2. Finite Element Model and conjugate action 
. 

 
Fig. 3. The 3D CAD model of the sector wheel 
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Fig. 4. Tooth deformation in the meshing process 
 
In the same process we take into account the 3D model and the 
elastic deformation along the contact line, for each line parallel 
to gear rotation axis. For this analysis we estimate the elastic 
deformation at ten points along the contact line and for eight 
lines of contact from the the point A to the point E along the 
meshing line. The 3 D result for a gear set contact and for a 
specific line, without misalignement between gears axes is 
shown in Fig. 5. We can easily onserve the “end effect” 
regarding the load distribution along contact line. 

 
Fig. 5. Load distribution along contact line for gears without 
misalignment 
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