CERAMIC PIECES PRINTED USING BINDER JETTING

CHARACTERIZATION OF MATERIALS



CERAMIC CLUSTER OF CASTELLON AND ITC

4 Ceramic Tile
Valencia Cluster

CERAMIC TILE CLUSTER

180 Tile manufacturers

26 Glaze, Frit and Ink producers

>30 Machinery producers

AN N NN

16 Raw Materials suppliers

>21,000 DIRECT JOBS

5500M €




1 WHAT SECTORS WE WORK IN

Coatings #Plastics Nanoparticles

#Habitat #Membranes Machinery

HEnergy Chemical Sanitaryware
H#3DPrinting  Ceramictiles Inkjet

Environment #Glass ffRefractories

#Constructionsystems #Petroleum derivates



CERAMICS & INDUSTRY




AM & CERAMICS

Additive Manufacturing
Materials by Material Type

Metal

The 3D printed ceramics market may not yet be as large as
the polymer market, but it is one to watch. This market is

expected to grow from a $20 million revenue opportunity in

2020 to more than $450 million by 2029, according to a report Sand
Wax

by SmarTech Analysis. Ceramic

Polymer
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AM & CERAMICS

3D Printing Ceramics Market, By Form, 2014, 2018, and 2025, U.5. Ceramic 3D Printing Market, By Industry, 2014 — 2025, (USD Million)
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BINDER JETTING

SN

Distribution/Layer height

Fast No support structures Scalability Variety of materials
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STONEWARE CHARACTERIZATION
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STONEWARE CHARACTERIZATION

Stoneware 1
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ADDITIVES CHARACTERIZATION
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DSC/(mW/mg)
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ADDITIVES CHARACTERIZATION
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Printing unsuccessful +————

COMPOSITIONS

Stoneware 1
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Stoneware 2
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COMPOSITIONS CHARACTERIZATION

Stoneware + Gums

Initial, 20.97°C Sintering, 1073°C Softening, 1172°C Sphere, 1185°C HalfSphere, 1228°C Melting, 1269°C

Stoneware + Gel

Initial, 20.75°C Sintering, 1082°C Softening, 1299°C Sphere, 1300°C

HM 867




COMPOSITIONS CHARACTERIZATION

Stoneware + Minerals

Initial, 21.21°C Sintering, 1178°C Softening, 1267°C Sphere, 1285°C HalfSphere, 1300°C

—a

Stoneware + Synthetic thickeners

Initial, 21.11°C Softening, 142°C Sintering, 1137°C HalfSphere, 1205°C Melting, 1230°C

- weey .




PRINTING PARAMETERS

Printer: ZPrinter 310 (Zcorp)

Layer height: 0,1 mm
Binder: Water, surfactant and alcohol, with a viscosity of 11 to 1.3 Pa-s

and high surface tension.

\
Temperature: 20°C (room temperoture) h
Slow axis speed: 120000 pps l
Saturation: 100%* ' > ‘
Interior “dots” printed Interior printed at Exterior walls (shell)
at100% saturation lower saturation printed at 100% saturation




1 POSTPROCESSING




POSTPROCESSING
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SURFACE ROUGHNESS
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SURFACE ROUGHNESS

C9 Cl10 Cl
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CONTRACTION

6.6% 9.4% 123% 149% 7% 138% 3.7% 10.4% 12.7% 13.8% 13.7%




APPARENT DENSITY
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FLEXURAL MECHANICAL STRENGTH




DENSITY - STRENGTH

12 1,6
1,4

10
© 1,2
[a W
>
S s e
= 1,0 {
o B
5 >
(%] -
- [%2]
S 6 08 S
% ©
5 =
] o
= 06 &
© 4 <cEL
2
Q
o 0,4

2

0,2
0 0,0

C1 C2 C3 c4 cé c7 c9 C10 C11 C12 C13

=@==F|exural Mechanical Strength ==@==Apparent Density

¢ JRe m




VALIDATION
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VALIDATION
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