
Lesson: Adjust the Length of a Tuning Fork to Achieve the 

Target Pitch 

In this tutorial, we determine the frequency (musical pitch) of the first fundamental vibration 

mode of a tuning fork. We then adjust the length of the prongs and reanalyze the model to 

approximately achieve the desired target pitch.  

 

Design parameters: 

 Tuning Fork Designation: A4 (440 Hz)  

 Target Frequency: Approximately 95% of the desired musical pitch. 0.95 * 440 Hz = 

418 Hz  

Note: The vibrating frequency increases as the prongs are shortened. The final pitch is 

precisely achieved by grinding material off of the ends of the prongs. Therefore, the 

prongs initially need to be slightly longer than the required length. This 5% grinding 

stock accounts for variations in manufacturing tolerances and material density and 

stiffness. It ensures that the rough cut fork vibrates at less than the standard A4 musical 

pitch. Therefore, material must be removed from the fork, and never has to be added to it, 

to achieve the final pitch.  

 Material: Stainless Steel AISI 304  



 No constraints applied: Because a tuning fork is held loosely in a person's hand, the 

model is unconstrained. Any fixed constraints would affect the resulting natural 

frequencies and mode shapes. Because the model is unconstrained, six rigid-body 

vibration modes are expected. We expect the seventh mode to be the one of interest.  

 Mesh Size: Specify an absolute mesh size of 1.2 mm.  

 Number of Modes to calculate: 12  

Initial geometry: 

 

  



Open the Tuning Fork Model 

In the Samples section of your Data Panel, browse to Basic Training  11 - Simulation  

Tuning Fork – A4, as follows:  

1. If the Data Panel is not currently shown, click the Show Data Panel icon ( ) at the top of the 
screen. 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 model, Tuning Fork – A4.  

  



Save the Model 

When you open a sample model in Fusion for the first time, it appears in the MODEL 

Workspace. The model is read-only, and you must save a copy of it 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 of the modeling canvas.  
2. Select SIMULATION from the workspace drop-down menu. Notice that the toolbar changes to 

include commands specific to simulations.  

Choose the Units for the Simulation 

You may have set different default units than are initially defined when Fusion 360 is installed. 

Also, the simulation units are independent from the units specified in the MODEL workspace. 

So, the units system can change when you switch to the SIMULATION workspace. Therefore, 

verify that the proper units are specified to be consistent with this tutorial.  

1. Click the Edit icon ( ) that appears while the cursor is pointing at the Units node of the 
browser.  

2. Choose Metric (SI) from the Default Unit Set drop-down list.  
3. Click OK.  

  



Create a Modal Frequencies Study and Define its 

Parameters 

1. In the SIMULATION toolbar, click New Simulation Study. Notice that none of the other 
simulation commands are available until after you create a study.  

2. In the Studies dialog box, select Modal Frequencies.  
3. Click the arrow to the left of Settings to expand the settings frame of the dialog. The General 

settings appear initially.  
4. Type 12 in the input field below the activated Number of Modes checkbox.  
5. Select Mesh from the left frame of the dialog to display the mesh settings.  
6. Activate the Absolute Size radio button and type 1.2 mm in the input field.  
7. Click OK.  

The rest of the SIMULATION workspace commands are now available.  

  



Verify the Study Material 

1. In the MATERIAL panel of the SIMULATION toolbar, click Study Materials, which is the 
default command in this panel.  

2. In the APPLY MATERIALS dialog, verify that the Study Material is (Same as Model) or Stainless 
Steel AISI 304. If not, select this material from the drop-down list.  

3. Click OK.  

  



Solve the Analysis 

1. Click Solve in the SOLVE panel of the SIMULATION toolbar .  

Note: Even though the model is unconstrained, the Pre-check icon is a green checkmark. 

This icon indicates that there are no warnings, and the model is ready to solve. The 

reason is that Modal Frequencies simulation models do not require constraints. The 

solver is able to output rigid-body vibrations as valid natural frequency modes.  

2. Specify the computing location, using the radio button for solving On Cloud or Locally.  

Note: Solving on the cloud consumes cloud credits.  

3. Click Solve.  

  



Display the Mesh 

1. In the DISPLAY panel of the SIMULATION toolbar, click Model View. The mesh lines are 
easier to see on a light gray background than on the dark blue of the contour plot.  

2. Click the light bulb icon ( ) in the Mesh node of the browser to turn on visibility of the mesh (

). Your model should look like the following image:  

 

Note: The specified mesh size resulted in four elements through the thinnest portion of the 

tuning fork. This is a good element size for accurately capturing flexure of the prongs.  

3. Once again, click the light bulb icon ( ) in the Mesh node of the browser to turn off visibility 

of the mesh ( ).  
4. In the SIMULATION toolbar, click DISPLAY  Results View, or press Ctrl-R. 

  



Review the Other Mode Shapes and Frequencies 

1. From the 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 vibration cycle.  
4. In the Speed drop-sown list, choose Fastest.  

5. Click Play. Notice that the tuning fork does not deform; it only translates in the X direction. 
The natural frequency for the rigid body modes in 0 Hz (or approximately 0 Hz).  

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

7. Repeat step 6 to view the next mode, until you have seen all twelve vibration modes. For each 
mode, observe the motion of the handle. Any mode that involves significant axial, radial, or 
torsional motion of the handle cannot be sustained. These modes will die out quickly when a 
person is holding the tuning fork.  

Your Mode 12 results should look like the following image:  

 

Notice that the greatest displacement magnitude for Mode 12 is at the bottom of the 

handle, and it is in the +/- X direction. If someone is holding the tuning fork, this 

vibration mode will certainly die out almost immediately.  

Note: Only modes 7 and 11 exhibit minimal motion of the handle. These two modes are the only 

two of the twelve calculated modes that can be sustained while someone is holding the tuning 

fork. Both of these modes involve a slight amount of axial motion (Y translation) at the handle. 



The relative axial motion is greater for mode 11. Therefore, it will die out faster than Mode 7 

(the fundamental vibration mode).  

8. From the Mode drop-down list next to the plot legend, select Mode 7.  
9. In the ANIMATE dialog, click OK to stop the animation and close the dialog. Your model should 

look like the following image:  

 

The natural frequency for Mode 7 is 471 Hz, which is about 7% higher than the nominal 

frequency of 440 Hz for the A4 musical note. Remember, that our goal is to produce a pitch or 

418 HZ, which is 5% lower than the A4 note. We will have to lengthen the fork prongs to lower 

the natural frequency of this mode.  

  



Access the MODEL Workspace 

Select MODEL from the Change Workspace drop-down menu at the left end of the toolbar. 

Notice that the toolbar changes to include commands specific to modeling.  

Lengthen the Prongs by 5 mm 

1. Click the end face of one of the prongs to select it.  
2. Hold down the Ctrl key and click the end face of the other prong to select it too.  

 

3. Right-click in the modeling canvas and choose Press Pull from the Marking Menu. An arrow 
appears on the model, and a numeric input field appears in the model canvas. The arrow should 
be pointing outward. A positive distance lengthens the prongs, and a negative distance shortens 
them).  

4. Type 5 mm in the numeric input field and press Enter.  
5. In the INSPECT panel of the MODEL toolbar, click Measure.  
6. Click the end face of one of the prongs. In the MEASURE dialog, Position Y should equal 75.00 

mm. The centerline of the bend in the tuning fork is at Y=0. The original length of the prongs 
from the centerline of the bend was 70.00 mm. Since we added 5 mm to the length, 75.00 mm 
is the correct measurement.  

7. In the MEASURE dialog, click Close.  

Save Your Changes 

1. Click the Save icon ( ) at the top of the screen to save the modified model.  
2. In the prompt that appears, type 75 mm Prong Length in the Version Description field.  
3. Click OK.  

  



Return to the SIMULATION Workspace 

Select SIMULATION from the Change Workspace drop-down menu at the left end of the 

toolbar.  

Solve the Model 

1. Click Solve in the SOLVE panel of the SIMULATION toolbar.  
2. Your computing location preference should have been retained from the original solution. 

Confirm that the appropriate radio button is still selected (On Cloud or Locally).  
3. Click Solve.  

  



Review Results of the Modified Model 

From the Mode drop-down list next to the plot legend, select Mode 7. Your model should 

resemble the following image:  

 

The frequency for this mode is 418 HZ, which is precisely the frequency we were targeting.  

This lesson is completed. However, for an additional self-study challenge, proceed to the next 

page.  

 

 


