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Why 3D Concrete Printing?
• Cement productions accounts for around 8% 

of global CO2 emissions [1] 

• Concrete is the second most used material in 
the world (behind water) [2]
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3D Concrete Printing Process

CAD Print Post-Process Final Part

“Hybrid” process



Standardised test part
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The Canopy
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The Canopy - Process



The Canopy - Process





Common Failure Modes

Voiding
(underfilling)

Tearing Layer 
Inconsistency

And more…
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Measurement



Print Direction



Methodology

Range of parameters are 

defined to test over

Full Factor analysis 

conducted resulting in 

1575 samples

Analysed with several 

key characteristics



Only those with 

Corner movements

All data collected Non-‘fine’ ‘zone’ 

parameter

High acceleration 

limit



Printed Samples 



Sample Imaging



Image Analysis

Print Direction

Thresholded Edge Detection Regions Highlighted



Extrusion Zones

1. Internal Over-extrusion

2. External Under-extrusion

3. Lead-in Over-extrusion

4. Lead-out Over-extrusion

Total Over-extrusion = 1. + 3. + 4. – 2.



Lead-in vs Lead-out 3. Lead-in Over-extrusion

4. Lead-out Over-extrusionPrint Direction



Dwell Time

Range of Dwell Times is 0-1 s



Conclusion

• The robot is not perfect, and it may need measuring!

• Generally, for the best prints:

– Have corner sections

– Lower nozzle speed

– Print closer to the base of the robot

– High acceleration limits



Any Questions?
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