From Code to Clay: 3D Ceramic
Printing at 3D Clay Summer
School

The 3D Clay Summer School is an experimental workshop dedicated to
advancing computational ceramic design and 3D printing This initiative
brings together architects, designers, and researchers to explore
innovative techniques for shaping clay using digital tools and robotic
arms. Among the many remarkable projects developed during the program,
Datura Sculpture stands out as a compelling case study of parametric
design and 3D ceramic printing.
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DATURA SCULPTURE: ORGANIC FORMS IN
MOTION

The Datura Sculpture is an exploration of organic growth patterns,
inspired by the sinuous geometry of the Datura plant. The design team
employed Rhino and Grasshopper to generate a series of parametric
variations, allowing them to refine the balance between structural
stability and aesthetic fluidity.
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The computational workflow enabled precise control over curvature,
density, and the distribution of material, ensuring that the extruded
ceramic elements maintained both their sculptural intent and their
physical integrity during fabrication.

1.Base Grid Cell Subdivision 3. Four-Point Generation 4, Octagon Generation 5. First Leved Lofted Module 6. Second Leved Lofted Module

One key challenge faced in this project was adapting the extrusion
process to the delicate overhangs and intricate details of the form.
The team developed a Grasshopper script to analyze curvature
thresholds and generate a toolpath optimized for continuous, stable
extrusion. Adjusting parameters such as nozzle speed, layer height,
and drying time prevented sagging and deformation.

Extensive material testing played a crucial role in refining the
fabrication process. Multiple clay compositions and moisture levels
were experimented with to determine the optimal balance between
workability and structural integrity. Test prints helped evaluate
shrinkage rates and surface finishes, ensuring consistency across the
final structure. Additional patterns were strategically deposited to
reinforce geometries, preventing collapse while printing.



The 3D printer’s motion was meticulously calibrated to adapt
dynamically to variations in extrusion pressure and drying times.
Custom Grasshopper scripts were developed to fine-tune toolpath
adjustments in real-time, reducing inconsistencies and maintaining
even material distribution.

Nozzle size was another critical factor; the team experimented with
different nozzle diameters to optimize material flow and layering
precision. Multi-layered extrusion techniques were also explored to
enhance structural resilience.



Module Arrangement

Intelocking Modules

Post-processing was equally vital to the project’s success. The team
employed controlled drying environments to prevent warping and
cracking, followed by a carefully monitored firing process that
accounted for the sculpture’s varying thicknesses.






COMPUTATIONAL DESIGN MEETS CERAMIC
CRAFT

Datura Sculpture exemplifies the potential of computational design in
ceramic fabrication, showcasing how digital tools can enhance
traditional craftsmanship. The ability to script and simulate material
behavior in Rhino and Grasshopper has transformed the way designers
engage with ceramics, enabling more ambitious and structurally sound
creations. The iterative process of design, testing, and refinement
highlights the synergy between computational precision and material
unpredictability.
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COMPUTATIONAL DESIGN WITH GRASSHOPPER

The 3D Clay Summer School was a platform for innovation, fostering
collaboration between designers and 3D printing specialists. As
computational ceramic design advances, projects like these push the
boundaries of what is possible in digital craftsmanship, bridging the
gap between material tradition and technological evolution.
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This summer school was held by the “Center of Excellence 1in
Architectural Technology” in collaboration with the GeoMars group at
the college of Fine-Arts at the University of Tehran in June 2024.

CREDITS

Design Credit (Datura Sculpture):

Elnaz Kakuei-Marjan Hosseinzadeh-Artina Rostami-Sana Agahi-
Hanie Tabatabaee-Mobina Salehi Neghani

Develop and G-code: Mona Lavasani

Prototyping and correcting: Roozbeh Imani

Material, 3D Print and Firing: GeoMars Group

Instructors:

University of Tehran: Mona Lavasani-Elnaz Kakuei-Marjan
Hosseinzadeh-Hossein Yavari -Shadi khaleghi

GeoMars Group: Amin Kashefi-Roozbeh Imani-Mostafa Shafiee-
Aygin Oryadi



Supervisor: Dr. Hamed Mazaherian

Students (Alphabetically):

Ailin Vatandoust kohneshahri — Arian shokoohi — Artina Rostami
— Atefeh Dehnavi — Elahe Bahrani — Fahimeh Zeinali — Farimah
Farzanehfard — Fatemeh Aminnezhad — Fereshteh Ghafarpoor —
Hamidreza Babaeyan Ahmadi — Hanie Tabatabaee — Mobina salehi
naghani — Negin Shokry — nooshin ehsan — Sanaz Agahi — Sara
Sadeghi — Shahin Ghaemian — Shiva Ashraf — Soraya Ghasemi -
Toktam esmaeilifar — Zeinab Barari Foumeshi.
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