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Abstract: Through the parametric modeling of Creo software, an accurate involute 

ruler cylindrical gear is obtained. The model generation IGs format file is imported into 

the ANSYS software to analyze the various parameters of the gears. Through the 

meshing process of the gears, the analysis process is simplified, an effective method is 

provided for simplifying the gears for further analysis and verification, and the gear 

optimization is more convenient and quick. 
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1. Introduction 

Gears are closely related to our current production and life. Many products used in our 

lives use gear transmissions. The analysis of gear transmission modeling is relatively 

complex. There are few methods for using parametric modeling. The advantage of 

parametric modeling is that it can improve the accuracy of the model. Directly 

importing ANSYS after modeling is not only convenient but also costly for the analysis 

process. The time is small and the operation is simple and efficient. 

This article mainly adopts Creo three-dimensional software for parametric modeling 

and obtains a more accurate gear model. This will not lead to data errors when 

performing ANSYS analysis. The import process generates three-dimensional software 

Creo to generate igs format file and then import it into ANSYS environment. Simulation 

analysis. 

 

2. Gear Transmission 3D Model Creation 

The use of three-dimensional software parametric modeling requires accurate data 

support, first requires the specific parameters contained in the gear. Use the formula to 

solve the specific parameters. Parametric refers to the use of geometric constraints, 

mathematical equations and relationships to characterize the shape characteristics of 
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the model. The feature refers to a parameterized shape model composed of a set of 

geometric elements oriented to applications, carrying certain engineering information 

and determining geometric topological relations, and is a key element of parametric 

modeling [1]. 

 

2.1 The Establishment of Parametric Gear Basic Parameters 

Determination of basic parameters: According to a variety of basic parameters listed in 

different equations and then solve, respectively, to get different geometric parameters 

and then introduce a standard geometric model. Enter the relationship in order in the 

boundary interface: 

ha=（hax-x）*m 

hf=（hax+cx-x）*m 

d=m*z 

da=d+2*ha 

db=d*cos(α) 

df=d-2*hf 

m-Modulus of the gear 

Z-Number of teeth of the gear 

α-Gear pressure angle 

 

2.2 The Establishment of a Gear Model 

Use the parametric equations of geometric parameters and involute curves to establish 

an accurate involute gear profile curve. Standard involute curve 

The parameter equation can be expressed as: 

r= Dcosα /2 

θ= 90t2 

x= rcosθ+ rθ(π /180)sinθ 

y= rsinθ 

z= 0 

r is the base circle radius; θ is the involute scroll angle; parameter t∈ (0,1)[2]. 

 

3. Finite Element Model Analysis 

First, use ANSYS software to import the generated igs format gear 3D model file. Then 

there is the process of generating gear pre-processing. First define the unit properties 

of the gear as well as the common parameters. 

Since we are analyzing straight-leg spur gears, we have chosen the solid185 unit. Now 

we have selected the material properties. 
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Generating the mesh, the size of the mesh has a huge impact on the accuracy of the 

analysis component. Generally speaking, the higher the accuracy of the defined mesh, 

the more accurate the analysis results. However, when the defined accuracy level is 

higher, the scale of analysis is often larger. Comprehensive judgment we have chosen 

an accuracy level of 8. 

Apply boundary conditions and define what constraints the model will receive. Different 

model requirements require that the defined boundary conditions be different. The 

position of the model is selected when applying the boundary conditions. Then, define 

the environment variables according to different influencing factors. 

The above is the pre-processing result of the model calculation, and then we will solve 

the project. The solution to the project needs to define different conditions. The 

external conditions that we need to influence the results are different, and we change 

when we select constraints. As we select models for different viewing perspectives, our 

results maps differ. 

 

4. Finite Element Example Analysis 

To observe the analysis results, we used a real belt conveyor reducer to observe the 

effect of finite element analysis [3]. We chose a belt conveyor reducer with input power 

P=10kW and small-tooth speed of 960r/min. The material of the pinion gear is 40Cr, 

the tooth surface hardness is 280HBS, the selected elastic modulus is N/mm, the 

Poisson's ratio μ=0.27, and the density is
33 /1090.7 mkg . 

  

4.1 Specific Model Display 

The three-dimensional model of the straight-edge spur gear established by Creo was 

imported into ANSYS for observation and observation to see if the model was distorted. 

as the picture shows. 

 

Fig 1. 
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Fig 2. 

 

Before the model is imported into ANSYS for analysis, the model's materials, attributes, 

and various constraints must be defined. The type of structure we selected after the 

import was selected with reference to the data types given above. We need to proceed 

after the model is pre-processed [4]. 

Considering hexahedron and tetrahedral units for comparison, hexahedral cells have 

high computational accuracy, and they are symmetrical to the external structure of the 

straight-leg spur gear and facilitate the use of mapping methods to form hexahedral 

cells. Therefore, the hexahedral element type is used for finite element analysis. 

analysis. Because the contact area of the tooth is very small, to reduce the scale of the 

solution, the mesh is divided into three areas: contact area, adjacent area and 

non-contact area. The key areas of stress and deformation, such as the mesh of the 

contact tooth pair, the adjacent left and right three teeth, and the contact area of the 

contact tooth pair, need to be properly encrypted. In the finite element analysis, a 

universal surface-surface contact unit is used to designate a contact surface and a 

target surface between the contact tooth surfaces of the contact gear pair to generate 

a universal contact unit. 

The gear finite element model introduced in ANSYS software is shown in Figure 3. The 

finite element model has a total of 38405 nodes and 47153 octahedral units. 

 

4.2 Computational Integration 

Calculate the overall deformation map stress distribution of meshing gears. Use Main 

Menu → General Postproc → Plot Results → Deformed Shape to select the deformation 

map of the gear to be generated. When the operation page shows the Plot Deformed 

Shape page, click Def+udef edge and click the OK button. The following figure 

appears. 
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Fig 3. 

 

When you select Main Menu→ General Postproc→Plot Results → Contour Plot→Nodal 

Solu in the GUI operation page, the system pops up the Contour Nodal Solution Data 

command interface. 

Click on DOF Solution and select the option Displacement vector sun, then click ok. On 

the job page, you can see the displacement cloud. 

 

Fig 4. 

By selecting Main Menu→General Postproc→Plot Results →Contour Plot. Element Solu 

to select the unit project, the unit solution shown in Figure. 

 

 

Fig 5. 



Volume 5 Issue 6 2018 

   154 

Finally, the translation vector and the principal stress vector are calculated. First select 

the Main Menu →General Postproc→Plot Results →Vector Plot→Predefined operation, 

the system can pop up VectorPlot of Predefined Vectors interface. 

Finally, when the vector you want to display is a panning vector, click Translation U to 

pan out. 

 

Fig 6. 

 

When you want to show the principal stress vector. Click on Principal S and the main 

stress vector appears. 

 

Fig 7. 

 

5. Conclusion 

 (1) Using Creo to complete three-dimensional parametric modeling of spur gears, the 

efficiency of the model generation is high, and the calculation results are accurate; 
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(2) Use the ANSYS structural analysis module to generate the 3D gear finite element 

model, loading and grid division; 

(3) Analyze the straight-edge cylindrical gear with ANSYS software's rapid calculation 

ability and analysis effect; 

(4) The use of Creo and ANSYS software to complete the establishment and 

performance analysis of products has a certain significance in the current engineering 

design. 
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