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The Recyclops – A 3D Printing Filament Recycling System 

 
Overview 
Our team was tasked by the Penn State Made By Design Lab to create a system 
that was capable of dealing with the large amount of waste created by 3D 
printing. Our direct sponsor, Dr Nicholas Meisel, requested our team to build a 
system capable of shredding 3D printing parts down to smaller components, 
which then could be extruded and spooled back into usable 3D printed filament. This filament is 
intended to be used to research the properties of recycled filament compared to purchased plastic. 
  

Objectives 
For this project to be considered successful, our team would need to be able to produce this system 
within the allotted time frame and budget. Also, the system would need to extrude spools of 1.75mm 
PLA filament within four hours, as well as being small enough to fit within Dr Meisel’s research lab. 
 

Approach 
• Our team generated target specifications after detailed conversations with Dr Meisel 

• We decided that the system would be split into three subsystems: Shredding, Extrusion, and 
Spooling 

• Our team began to generate concepts for the various subsystems, focusing on shredding first 

• Prototype designs for a shredder were generated, and a cost analysis was performed 

• Due to high cost of producing a shredder, team purchased a wood chipper to fill this role 

• While prototyping began on extrusion, spooling system began development under additional 
teammate approved by Dr Meisel 

• Extrusion prototype was constructed, which resulted in plastic filament 

• Spooling system was created by additional team member 

• All subsystems were integrated onto frame, and system testing began 

• System was refined and integrated with control circuit, although was not  
functioning properly 

• Team was unable to fully integrate working system in time constraints 

• Project is expected to be continued within the next month by  
researchers from the Made By Design Lab 

 

Outcomes 
• Our system has set the foundation for a 

total filament recycling station 

• The sponsor will be able to produce 
filament within a month’s time 
consistently 

• Filament will be provided for summer 
research progress 

• The system is small enough to fit within 
the lab, and is easy to assemble and 
disassemble 


