
Design a system to 3D Print Concrete Structures

Move concrete from 
Reservoir to Extruder

Move X, Y, Z axis to a 
specified position

Extrude concrete at a 
specified rate

Usable by any MSD 
student

Reservoir flexibly 
connects to extruder

Reservoir imparts 
energy on concrete 
mixture to move it 

to extruder

Concrete maintains 
viscosity from 

reservoir to extruder

Software can control 
the 3 axes at once 
and knows their 
position in space

Needs powered 
stepper motors 

receiving the proper 
current to physically 

move the axes

Axes need to long 
enough to reach the 

specified position

Concrete needs to 
maintain viscosity 

through the extruder

Stepper motors and 
threaded rods need 
to provide enough 
torque and speed 
to move axes at 
appropriate rate

Extruder needs to 
have enough torque 

and speed to 
extrude at specified 

rate

Nozzles need to have 
well defined cross 

sectional area of flow

Slicer needs to 
accept standard files 
types (OBJ ,STL, etc)

Needs user friendly 
GUI

Needs detailed user 
manuals for all 

functions

Needs some level 
of autonomous 

calibration and self 
checking

Needs to be easily 
assembled and 
disassembled

Extruder needs to be 
light enough to move 

at required rate

Reservoir needs to 
be accessible and 
manipulated by 

people

Slicer needs to have 
predefined 

knowledge of all 
printing parameters 

of the printer

Printer needs to be 
easily cleaned and 

prepared for 
printing process

Motion needs to be 
accurate and 

precise enough to 
meet tolerance & 

repeatability 
requirements

Extruder needs to be 
able to adjust flow 

rate

Needs to be capable 
of supporting 

adjustable flow rates

Needs to be easily 
disassembled and 

cleaned

Hold concrete mixture for 
use

Needs to be able to 
hold 80lb + of 

concrete

Needs to meet 
ergonomic and 

safety standards

Needs structure to 
support the reservoir

Needs to be easy to 
load and reload

Needs to be easily 
cleaned between 

prints

Nozzles need to be 
easily replaced

Extruder needs to be 
easily disassembled 

and cleaned

*Purple and bolded boxes 
indicate areas with greatest 

opportunity for creative 
brainstorming


