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Overview 
Current Fused Deposition Modeling(FDM) 3D printing systems systems possess a fixed 

diameter nozzle which in FDM has a precision of ¼ of an inch. However, even with this high 

precision, these systems have problems in dealing with very complex surfaces resulting in very 

long lead times for printing and density problems arising in material deposition. In order to 

reduce these problems and expand 3D printing capabilities, a variable diameter nozzle must be 

designed and implemented. 

 

Objectives 
Toward solving the problems and limitations in existing Fused Deposition Modeling(FDM) 3D 

printing systems, the teams IME-1 and IME-2 were merged and divided into 3 different 

subteams focused on three objectives: designing a new variable diameter nozzle (Nozzle team), 

creating testing device to implement and test the nozzle (Test Rig team), and generating a 

slicing algorithm to program the nozzle (Slicer team).  

 

Approach 
● Develop and test various prototypes for a variable diameter nozzle using SolidWorks to 

model the design and a Fortus 250mc to print the prototype 

● Create a final nozzle that can successfully extrude clay at various deposition rates  

● Create a final nozzle that does not leak and can be actuated to change diameter 

automatically via a motor and program 

● Design and build a test rig that interfaces with the final nozzle design using parts from a 

TEVO Tarantuala 3D printer and custom made parts for storing and extruding clay  

● Modify an existing slicer software to create toolpaths that 

account for a variable diameter nozzle 

 

Outcomes 
After the completion of this project, the sponsor is now able to 
manually print clay at different thicknesses using the variable 
diameter nozzle and test rig. Unfortunately, the power supply 
short circuited at the end of testing, so a new power supply and 
circuit board will have to be added for automation in the future. 
Eventually, the sponsors hope to be able to implement our nozzle 
design and slicing algorithm to a printer that prints plastic. 


