
Lesson: Support Beam with Nonlinear Material 

In this exercise, we'll perform a Nonlinear Static Stress study on an aluminum beam specimen. 

The aluminum material is defined with nonlinear stress-strain data. The beam is loaded with a 

pressure load along the top surface. It is constrained using fixed supports on the bottom surface 

of the beam. We'll examine the stresses and the displacements that result from the applied loads 

and constraints.  

 

  



Open the Support Beam Model 

In the Samples section of your Data Panel, browse to:  

Basic Training  11 - Simulation Support Beam  

1. Click the Show Data Panel icon ( ) at the top of the screen, if the Data Panel is not 

currently shown. The Data Panel appears at the left side of the program window.  

2. The top level (home view) of the Data Panel is divided into two subsections - PROJECTS 

and SAMPLES. Scroll to the bottom of the PROJECTS list if necessary to see the 

SAMPLES list.  

3. Locate the Basic Training entry under SAMPLES and double-click it. The Data Panel 

now displays a list of the folders containing the training lesson models.  

4. Click the 11 - Simulation folder.  

5. Select the Support Beam model.  

  



Save the Model 

When opening a sample model for the first time the active workspace in Fusion is the Modeling 

Workspace. The model is in Read only and needs to be saved to a personal project.  

1. Click File Save As.  

2. Optionally, create a Project to store your training models.  

a. Click New Project .  

b. Specify the project name of your choice.  

c. Press Enter.  

3. Optionally, create a folder within the project to store your training models.  

a. Click New Folder.  

b. Specify a folder name of your choice.  

c. Press Enter.  

d. Double-click the new folder to make it the current file saving location.  

4. Click Save.  

  



Access the Simulation Workspace 

1. Click the workspace selection in the top left corner.  

2. Select the Simulation workspace from the drop-down list.  

Note: Notice that the toolbar changes to include commands specific to simulations.  

Create New Nonlinear Static Stress Study 

1. In the Simulation toolbar, click New Simulation Study. Notice that The New Simulation 

Study is the only available command at this point.  

2. In the Studies dialog box, select Nonlinear Static Stress.  

3. Click OK.  

The rest of the simulation workspace commands are now available.  

Tip: Additional information can be modified through the settings if desired. More information 

can be found in the Settings page of the help. 

  

http://help-staging-beta.autodesk.com/cloudhelp/ENU/Fusion-Simulate/files/GUID-6C601D7C-4329-4E4C-BFFF-DF4B1089EEA9.htm


Apply Materials 

  

1. Click MATERIAL > Manage Physical Materials.  

2. Locate the Aluminum material in the Fusion 360 Material Library (Metal > Aluminum).  

3. Select the Aluminum material and add it to the Favorites Library.  

 
4. Right-click the Aluminum material in the Favorites Library and choose Rename.  

5. Change the name to Aluminum - NL.  

6. Switch to the Physical tab.  

7. Change the Yield Strength to 386 MPa and change the Tensile Strength to 455 MPa.  

8. Activate the Nonlinear check box.  

9. Change the Type to Plastic.  

10. Change the Initial Yield Stress to 386 MPa.  

11. Click Show XY Plot.  

12. Chang the unit system to ksi and enter the stress-strain data provided below. 

Strain (in/in)  Stress (ksi)   

0.0060  58   

0.0064  60   

0.0072  62   

0.0084  64   

0.0102  66   



 
13. Click OK.  

14. Click OK and close the Material Browser.  

15. Click MATERIAL > Study Materials.  

16. Select the Aluminum - NL material we just created.  

17. Change the Safety Factor criterion to Ultimate Tensile Strength and click OK.  

  



Constrain the Beam 

1. Click CONSTRAINT > Structural Constraints.  

2. Make sure the Type is set to Fixed.  

3. Select the two surfaces of the beam shown below and click OK.  

 

  



Apply Forces to the Beam 

1. Click LOAD > Structural Loads.  

2. Switch the Type to Pressure.  

3. Select each of the three surfaces on the top of the beam as shown below.  

4. Enter a Magnitude of 10 MPa and click OK.  

 

  



Adjust Study Settings and Solve 

1. Click MANAGE > Settings.  

2. Change the Number of Steps to 100.  

3. Switch to the Mesh panel.  

4. Drag the slider to the left as shown below to reduce the mesh size.  

 

5. Click Ok. 

6. Click SOLVE > Solve.  

7. Select On Cloud and click Solve 1 Study.  

  



Review the Results 

1. Select the Stress result from the legend.  

2. Drag the step slider to see how the stresses change as the support beam is loaded.  

 

3. Click the 2D Chart icon to view the Maximum Von Mises stress throughout the load 

history.  



 

Notice the nonlinear response of the beam. As the load increases, the beam begins to 

yield. If we simply ran a Static Stress study on the beam, we would only see the stresses 

on the beam at the end of the analysis.  

4. Click Close to exit the 2D plot.  

5. Select the Displacement result from the legend.  



 

As we might expect, the maximum displacement occurs on the web of the support beam, 

away from the vertical supports.  

 


