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Robocasting - Introduction

• Layer-by-layer deposition of ceramic slurries (paste) through a nozzle (extrusion).

• Computer numerical control over nozzle position 
coordinates and piston movement.

• Nozzle diameter ranging from 0.03mm to 2mm. 
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Freeforming
24h.
Ceramic parts with bespoke, intricate geometries can be 
produced quickly and inexpensively.
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Robocasting – Products
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Robocasting - Slurries

• Slurries must be pseudoplastic to flow through the nozzle.

• Slurry compositions are kept close to the dilatant ratio.

• Dilatant mass maintains structural integrity after minimal drying time.

• Heated bed speeds up the pseudoplastic to dilatant transition.

Dilatant

Adapted from [4] 
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Robocasting - Slurries

• Slurries of high solid fraction, usually 50-65 vol.% ceramic powder.

• 35-50 vol.% volatile solvent (usually water).

• Higher ceramic loadings decrease sintering shrinkage and cracking.

• Highly loaded slurries are prone to agglomeration, that can cause 
nozzle clogging during extrusion.

• Tested slurries:

Slurry designation Zirconia powder 
loading

Powder/dispersant 
weight ratio

X High High

Y Medium Low

Z Low Low
[2], [3]



3D Printer

Commercial open source 3D printer “Lulzbot MINI”

Syringe
(extruder)

Hypodermic 
needle (nozzle)+



Printing parameters



Optimization - Example
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Printing results
Slurry

Powder loading
(wt%)

Dispersant/powder
Weight ratio

(%)

X (3D printed) High High

Y (3D printed) Medium Low

Z (Slip cast) Low Low

Z (base)Y (base)X (base)

X Y Z



Printing results

Slurry
Powder loading

(wt%)

Dispersant/powder
Weight ratio
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X (3D printed) High High

Y (3D printed) Medium Low

Z (Slip cast) Low Low
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