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In this segment we will focus on how to carry out stress analysis of plate with a hole using Autodesk 
Inventor® 11.0  

Problem: Determine the maximum principle stress for a plate with a hole using Autodesk Inventor 11.0 
stress analysis module. The size of the plate is 150mm X 75mm and the hole is placed at the center with 
a diameter of 25mm. Thickness of the model is 2mm.  

Let's go ahead and model the part using Autodesk Inventor 11.0.  

Step 1: Create a rectangle of sides 150mm X 75mm using rectangle by two points (SHIFT + R) as shown 
in Figure 1.  
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Figure 1  

Step 2: Now click on finish sketch and extrude for a distance of 2mm as shown in Figure 2.  

 

Figure 2  

Step 3: Select 2D sketch (+S) on one of the faces and create a circle at the center with a diameter of 
25mm as shown in Figure 3.  

 

Figure 3  

Step 4: Now use the extrude command and carry out a cut out operation as shown in Figure 4. 
Alternatively, you can use the Hole command to carry out this operation.  
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Figure 4  

 

Figure 5  

Step 5: Now open the Inventor Stress Analysis module as shown in Figure 6.  
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Figure 6  

Step 6: In this module, first define the material property followed by boundary condition and later solve the 
problem. We shall define the material property; select material as shown in Figure 7.  

 

Figure 7  

Step 7: Now apply force as 100 N at one end of the face as shown in Figure 8. The direction is shown in 
Figure 9.  



 

Stress Analysis using Autodesk Inventor – Sunith Babu L AUGI Board of Director      � � � �
  

 

Figure 8  

 

Figure 9  

Step 8: Now apply fixed constraints at the other end as shown in Figure 10.  
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Figure 10  

Step 9: Now apply the mesh by selecting the Stress Analysis Settings. Go ahead and select the Analysis 
Type as Stress Analysis and move the Mesh Control: Mesh Relevance to 100 and ensure that result 
convergence is selected as shown in Figure 11. By doing so the quality of mesh improves as shown in 
Figure 12 (Triangular Element).  

Note: Currently in Autodesk Inventor 11.0, there is no control over the element type.  

 

Figure 11  
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Figure 12  

Step 10: Now select Stress Analysis update and you will able to see all the results such as Equivalent 
Stress, Maximum Principle Stress, Minimum Principal Stress, Deformation and Factor of Safety. The 
solutions are listed below.  

S1 
No 

Results Values 

01 Equivalent Stress 2.251 MPa 

02 Maximum Principal Stress 2.273 MPa 

03 Minimum Principal Stress 0.334 MPa 

04 Deformation 0.525 mm 

05 Safety Factor 15 

The results, when compared with theoretical values, match appropriately. The results will converge 
provided the number of Elements is increased.  

Note: Inventor 11.0 currently does not provide the option of refining the mesh density at the region of 
interest (near the hole).  

Step 11: The plots of all the stress are shown below (the plot indicates butterfly patter).  
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Figure 13: Equivalent Stress  

 

Figure 14: Maximum Principal Stress  

 

Figure 15: Minimum Principal Stress  
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Figure 16: Deformation  

Step 12: The animated stress plots can be seen using the Animate Result option as shown in Figure 17.  

 

Figure 17  

Step 13: Further, the entire result can be obtained using a Report option available in Inventor. Much on 
this will be made available in the Forum (Zip File).  

Most of the part models can be solved for stresses using Inventor Stress Analysis.  

 


