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Chapter 8 Practical Exercise 
 
Modeling and Printing 3D Objects that Make Sound 
 
Required for this project:   

• Arduino  kit with speaker and sensors [1] 
• 3D printer  
• 3D modeling software (Fusion360 or SketchUp recommended, both free for 

academic use) [2] [3] 
 
The purpose of this exercise is to demonstrate how an understanding of digital sound can 
be applied in a variety of hands-on projects – 3D printing, in this case.  This project was 
initially undertaken by students in a STEM Incubator "Introduction to 3D Printing with 
Arduino Programming" course at Wake Forest University.  Wake Forest STEM Incubator 
courses are aimed at entry level college students who don't yet know what they want to 
major in.  The STEM Incubator courses (offered in different application areas like sensors, 
drones, bioinformatics, robotics, digital sound and music, etc.) engage the students in 
hands-on work that introduces them to computer programming, digital media, physics, 
electronics, and mathematics.  "Apprentice" students don't need to have any background in 
order to take a STEM Incubator course.  "Mentors" students are required to have some 
programming or relevant STEM knowledge and skills that they can share with the 
apprentices and bring to bear in the completion of the projects. 
 
The challenge made to the STEM Incubator students was to model and print out, in 3D, a 
Demon Deacon figure who could wave his hand and also play a small portion of the Deacon 
fight song.  (The Demon Deacon is Wake Forest's mascot.)  This required that the students 
learn the following: 1.  How to model a 3D object; 2.  How to put the model into the right file 
format and print it out with a 3D printer; 2.  How to use servo motors (for the hand 
movement), a sensor (to trigger the sound), and sound by means of Arduino programming. 
 

 
Figure 1 Demon Deacon, Wake Forest's mascot 



Digital Sound and Music   Practical Exercise 

Modeling and Printing 3D Objects that Make Sound Page 2 of 2 
This material is based on work supported by the National Science Foundation under CCLI Grant DUE 0717743, Jennifer Burg PI, Jason Romney, Co-PI. 

 

Students worked in groups of two or three, and an Arduino kit was provided for each 
group.  The printer used was a Makerbot Replicator 2x. 
 
It was not required that their Demon Deacon be completely life-like, since the students 
were just learning how to model in 3D.  A two-color object (yellow and black) that 
somehow represented the mascot would be enough.  Also, the sound of the fight song didn't 
have to be high quality, as only small speakers were provided in the Arduino kits.  If you 
want to work more with sound in Arduino, you might want to buy more powerful speakers. 
 
You may want to modify this assignment to print out a different object.  If you're working 
during the fall semester, you could make a Halloween figure that lights up and makes 
sounds, or a holiday tree with lights and music.  (The Arduino kits come with LED lights, 
also.)  There are lots of project ideas at the Makerbot ThingiVerse [4]and Arduino Adafruit 
[5] websites.  There are a number of good books on Arduino program, offering algorithms 
for handling sound and sensors and lights [6] [7].  But don't just implement someone else's 
project – use your originality and design your own! 
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