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1 Detailed Clay Weave

Woven Clay looks towards reevaluating the standard digital workflows and machining op-

erations typically applied in the field of additive manufacturing. The research investigates
a robotic clay deposition strategy developed by the Harvard GSD Design Robotics Group
as a means of fabricating woven architectural panels whose forms are driven by the
modulation and filtration of light.

ASTM defines “additive manufacturing” as the “process of joining materials to make
objects from 3D model data, usually layer upon layer, as opposed to subtractive manufacturing methodologies.” (ASTM, 2010) By challenging the “layer upon layer” printing techniques used in typical 3d printing processes, new geometries and surface patterns may
be achieved with alternative deposition strategies. Using the traditional clay coil extrusion
as a formal language, the team investigated forms of woven deposition techniques that
act as a means of achieving various lattice patterning effects along a surface of the printing bed. These patterning effects leverage inherent properties of the clay, while also taking
advantage of the control, size, and speed granted by the use of a 6-axis industrial robot.
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2 Woven Clay Panels
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4 Pattern

Throughout the research a variety of dependent and indepen-

It is the researchers’ intent to propose this process as one that

dent variables were isolated in order to focus on unique aspects

can be applied at a larger scale due largely to the speed of fabri-

of the process. These variables can be classified into those deal-

cation in relation to the size of the panels than can be produced.

ing with clay as a material, and those pertaining to controlling ro-

While the size of prototypes produced for this research were

botic movements. The clay needed to have enough plasticity to

limited based upon the quantity of clay the tool was able to hold

easily be pushed out of the extruder at a constant speed, while

and the dimensions of the firing kilns used, in an industrial set-

still providing the stiffness necessary to retain the coil shape.

ting these limitations would be removed.

Shrinkage rates were also critical to consider. Clays with lower
shrinkage rates are less prone to cracking in their green state,
and are more likely to hold their shape since they contain less
moisture at the time of deposition.

A number of variables related to the robot’s movement were
evaluated in order to achieve the most accurate clay deposition
in relation to the input curves the robot was to follow. Toolpaths
were generated using the HAL plugin for Grasshopper that was
developed by Thibault Schwartz. The toolpaths used a B-spline
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curve as their centerline, and had to be offset from the printing
surface at a specified height in order to provide the most accurate
results. Since the behavior of the clay deposition varies depending on the degree of curvature, the rate of curvature was linked to
the speeds of the robot within the Grasshopper environment.
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5 Robotic Fabrication
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