
Lesson: Lightweighting of Robot Gripper Arm 

This functionality is only available in Fusion 360 Ultimate.  

In this exercise we'll perform a Shape Optimization study to reduce the weight of a robot gripper 

arm. The goal is to reduce the weight to 40% of the original design, while still maintaining a 

Safety Factor of at least 2.0 for the applied load. The gripper arm, made of steel, is designed to 

withstand compressive loads on the gripping surface.  

 

  



Open the Gripper Arm Model 

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

Basic Training  11 - Simulation GripperArm  

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 GripperArm 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  

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  

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.  

3. Click STUDY > New Simulation Study .  

4. Select the Shape Optimization study type and click OK.  

Note: You must sign up for the Fusion 360 Preview functionality and activate the advanced 

simulation study types to select the Shape Optimization study..  

 

  



Apply Constraints 

1. Click CONSTRAINT > Structural Constraint.  

2. Switch the Type to Pin.  

3. Select the surface of each bolt hole as shown in the image below.  

4. Make sure the Radial and Axial directions are constrained.  

5. Click OK.  

 

  



Apply Loads 

1. Click LOADS > Structural Loads.  

2. Set the Type to Force.  

3. Select the gripping surface as shown in the image below.  

4. Enter a load of 500 N.  

5. Make sure the load is acting in compression (pointing toward the surface) and click OK.  

 

  



Preserve Regions 

1. Click SHAPE Optimization > Preserve Region.  

2. Select the surface of the large bolt hole.  

3. Adjust the diameter to 8 mm.  

4. Repeat these three steps for the small bolt hole, adjusting the diameter to 5.5 mm.  

5. Click OK.  

 

  



Create Symmetry Plane 

1. Click SHAPE Optimization > Symmetry Plane.  

2. Select the top surface of the gripper arm.  

3. Turn on Active Plane 1 and click OK.  

 

  



Shape Optimization Criteria 

1. Click SHAPE Optimization > Shape Optimization Criteria.  

2. Set the Target Mass to 40%.  

3. Click OK.  

4. Click MANAGE > Settings.  

5. Switch to the Mesh panel.  

6. Drag the slider to the left to reduce the mesh size as shown in the image below.  

7. Click OK.  

 

  

  



Solve the Study 

1. Click SOLVE > Solve.  

2. Make sure On Cloud is selected and click Solve 1 Study.  

Note: Shape Optimization studies are only available for cloud solves.  

3. After the study is complete, review the results for the Load Path Criticality. Notice how 

the regions deemed less critical have been removed from the generated shape.  

 

  



Promote Mesh & Modify Original Geometry 

1. Click RESULTS > Promote .  

 

2. Click SKETCH > Create Sketch.  

3. Select the top surface of the gripper arm as the sketch plane.  

4. Use the spline command (SKETCH > Spline) to create closed sketch objects around the 

material to be removed.  

5. Click Stop Sketch after all of the sketches have been made.  

6. Click CREATE > Extrude.  

7. Select each sketch body and extrude through the thickness of the gripper arm.  

 

  



Static Stress Study 

1. Switch to the SIMULATION workspace.  

2. Right-click Study 1 - Shape Optimization in the browser and select Clone Study.  

3. Click MANAGE > Settings and switch to the Static Stress study type.  

4. Click OK.  

5. Click SOLVE > Solve.  

6. Review the Safety Factor result to verify that it meets the design requirement.  

 


