
Lesson: Structural Buckling Analysis of a Plastic Table 

Learn about Structural Buckling analyses. We set up and solve a Structural Buckling Analysis on 

a plastic table with two different materials. We investigate the results using several methods 

including the Compare Workspace.  

In this tutorial, we learn the following key concepts:  

 Navigate a model efficiently  

 Apply Materials  

 Apply Constraints  

 Apply Loads  

 Interpreting results  

 Comparing thermal results between two studies on the same geometry  

  



Open the Plastic Table Model 

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

Basic Training  11 - Simulation Plastic Table  

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 Plastic Table 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 Structural Buckling Simulation 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 Structural Buckling.  

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. Select Study Materials from the Materials section of the Workspace Toolbar.  

2. Click Select All in the bottom-left corner to select all components.  

3. Change the Study Materials for one of the drop-down menus to Plastic.  

4. Click OK.  

  



Constrain the Legs 

We assume that the floor is rigid and slick for this tutorial. The legs can slide on the floor but are 

held in the Z direction. To keep the table from moving infinitely and allowing the analysis to 

solve, we lock the top surface from moving across the floor.  

1. Click Constraints in the ribbon.  

2. Click the Bottom face of the Navigation Cube.  

3. Select the bottom face of all 4 legs of the table.  

4. Ensure that the Type is set to Fixed and Targets states 4 faces.  

5. Click Ux and Uy to deselect those axes. The legs can translate on the floor.  

6. Click OK.  

 

Note: Unlocked padlocks are shown on the four surfaces. The Unlocked padlocks lets us 

know that they are only partially restricted.  



 

Constraints the Table Top 

1. Click Constraints in the ribbon.  

2. Click the Home icon near the Navigation Cube.  

3. Select the table top.  

4. Click Uz to deselect that axis. The model is now fully constrained even though no surface 

is fully fixed.  

5. Click OK.  

 

  



Apply a Force to the Table Top 

We use assumptions or design criteria to determine Loads. We will check to see if the table could 

safely hold a 200 lb person.  

1. Click Structural Loads in the ribbon.  

2. Use the drop-down menu to ensure that the Type is set to Force.  

3. Select the top of the table.  

4. Verify that the Vector arrows indicate that the force will compress the table.  

 

5. Click Override Units and select lbforce.  

6. Enter 200 for the Magnitude .  

7. Click OK.  

Tip: To easily find the buckling load without a force from design criteria use a value of 1 

for the magnitude. The Buckling Load Factor is then the Critical Buckling Force.  

  



Create Automatic Contacts 

1. Click Automatic Contacts in the ribbon. Our parts are all coincident so the default 

tolerance is acceptable.  

2. Click Generate.  

  



Solve the Analysis 

1. Click Solve in the Workspace Toolbar.  

2. Specify On Cloud for the computing location. Structural Buckling Analyses do not allow 

local solve.  

Note: Solving on the cloud consumes cloud credits.  

3. Click Solve 1 Study.  

Note: It will take several minutes for the analysis to mesh and solve.  
  



Review the Buckling Modes 

1. From the Buckling Mode drop-down list next to the plot legend, select Mode 1.  

2. Click Animate in the RESULTS panel of the SIMULATION toolbar.  
3. Activate the Two-way option to create a repeating sinusoidal animation that demonstrates the 

full buckling displacement as a cycle.  
4. In the Speed drop-sown list, choose Fastest.  

5. Click Play. Notice that not all the legs move in the same direction. The direction of the 
displacement in a buckling analysis is more qualitative than quantitative.  

6. While the animation is still running, choose the next Buckling mode from the Buckling Mode 
drop-down list next to the plot legend. Observe the shape of this mode.  

7. While the animation is still running, choose the final Buckling mode from the Buckling Mode 
drop-down list next to the plot legend. 

 

Notice that the first mode has the lowest buckling load factor. All three modes have a 

buckling load factor less than one, which means that buckling occurs. Typically the result 

you are looking for is the first positive load factor.  

As with any design problem there is more than one solution to avoid buckling. In this 

tutorial, we clone the analysis and change the material to try to avoid buckling.  

  



Clone a Study 

1. Right-click on Study 1 - Thermal in the browser. If a custom name was created right-click on the 
custom name.  

2. Select Clone Study.  

We now have a perfect copy of the settings from our previous study.  

  



Modify the Materials 

1. Select Study Materials from the Materials section of the Workspace Toolbar.  
2. Click Select All in the bottom-left corner to select all components.  
3. Change the Study Materials for one of the drop-down menus to PAEK Plastic.  
4. Click OK.  

  



Solve the Study 

1. Click Solve in the Workspace Toolbar.  
2. Specify On Cloud for the computing location. Structural Buckling Analyses do not allow local 

solve.  

Note: Solving on the cloud consumes cloud credits.  

3. Click Solve 1 Study.  

  



Compare the Results 

1. Click Compare in the Workspace Selection drop-down.  

Note: The graphic window is now split, making two view windows. The displayed study is shown 

in the bottom left corner of each display window.  

2. Click in the view window on the left to ensure it is active. When Active the display and 
navigation controls are at the bottom of the window in the center.  

3. Use the Studies drop-down menu in the bottom left corner to select the first study.  
4. Click in the view window on the right to ensure it is active. The display and navigation controls 

should appear along with the Studies drop-down menu.  
5. Use the Studies drop-down menu in the bottom left corner to select the second study.  

Note: Ensure that you are looking at the same Buckling Mode in both views, listed near the 

legend. If the Buckling Modes are not the same use the drop-down menu to change them in the 

active analysis.  

 

Conclusion 

We see that the shapes are the same and the displacement is also the same range with the 

different materials. The mode being the same is why the shape and displacement are the same. 

The buckling load factor is less than 1 in the first analysis, meaning that this buckling occurs 

with the given load. The second study has a buckling load factor greater than 1, so even though 

the shape and displacement are shown buckling would not occur.  

We have successfully set up a buckling analysis, observed an undesired outcome and changed 

the design for improvement.  

 


