
   

 

 

 

 

 
Design of an Adaptable Ejection Mechanism for 3-D Printing Vending Machines 

 
Overview 
The PSU Made by Design Lab has been interested in building a 
vending machine for 3-D printed parts. Therefore, the team is 
tasked to construct an adaptable ejection system as the first step 
of the vending machine project. The most notable challenge the 
team has faced is that part required immense force to eject, which 
may lead to safety issues. 
 

Objectives 
The main objective of this project was to create an ejection mechanism that would autonomously 
remove a 3D printed part off of the build platform without damaging the part or the platform. The 
mechanism must also be easily adaptable to any desktop 3-D printer, due to the fast evolving nature of 
the 3-D printing industry. 
 

Approach 
 Specific customer needs were developed after speaking with Dr. Meisel. 
 Previous 3D-printing vending machines and relevant patents were researched. 
 A list of 10 plausible, different concepts were developed from individual brainstorming. 
 3 concepts were selected based off a design matrix and input from Dr. Meisel. 
 CAD models were developed for each concept. 
 Experiments were conducted to determine optimal build platform material and temperature 
 An adaptable build platform was designed and built to replace the original solution. 
 Supports for a 12 inch linear actuator were built. 
 Sponsor critiqued the size of the prototype and the size of the scraper head. 
 Testing of the system showed that the supports did not have enough friction with the table. 
 Rubber slips were purchased that provided sufficient friction when removing test part. 

Outcomes 
The product provides a reliable method for 
consistent, automated part ejection and 
brings multiple benefits and savings: 

 The project can be instantly deployed 
in Penn State Maker Commons. By 
replacing human operators that collect 
parts manually with an automated 
alternative, Penn State can expect 
savings in labour reduction and 
reduced waiting time for a print job. 

 The heated build plate enables 
successful printing without a raft, a 
supporting structure that must be 
removed after job completion, which 
can save an appreciable amount of 
filament, electricity and print time. 
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