
Fig.04. Collection of material tests and various self.-forming behavior

5.2.1. Set up
Height and width of the pattern are being alternated until the assessed outcome is reached. For the record 
and comparability of the tests, all the other parameters remain unchanged: the type of the fabric, pretension, 
speed and temperature of the print.
The overall pattern fits in a square of 18,5 x 18,5 cm and consists or triangular and rhomboid shapes with an 
average edge length of 4 cm. The fabric consists of Polyamid (80%) and Lycra (20%) and it is stretched by 
200%. Using the fused deposition modelling 3D printing technique (FDM), two types of polyactic acid 
filament (PLA) are tested with different degree of elasticity. All the models are printed with a 0,4 mm nozzle 
and the nozzle temperature of 195 degrees Celsius.

5.2.2. 3D printing method
The process begins with attaching the pre-stressed fabric onto a glass plate and placing it in the 3D printer.
The height of the plate is then adjusted in such a way that the first printing layer attaches to the fabric but 
does not burn it. Once the print is finished, the glass plate is removed from the printer and the geometry is 
carefully cut out from the fabric.

5.2.3. Observations
Final deformation of the fabric turned out to be affected by several additional factors. One of the significant 
aspects was the time when it was cut out of the fabric and released from the tensioned plate. The later the 
print was cut out, the smaller the deformation. 

Another important parameter was the way how the fabric is attached to the plate. In the numerous tests the 
fabric loosened itself from the plate during the printing process. As a result, the first layer ended up being
slightly shifted in relation to the other ones, affecting the precision of the print. 

This series has finished with a 3D printed prototype with the following specifications: Material: elastic PLA, 
Fabric: Polyamid (80%) and Lycra (20 %), edge width: 2,5 mm, average edge length: 3,1 mm, height: 0,6 
mm – 3 printing layers, nozzle: 0,4 mm, printing temperature: 195 degrees. 

Proposed research aims at provi-
ding novel applications for light-
weight textile structures in the 
building industry. As construction 
becomes more digital and design 
increasingly physical, the objective 
is to re-introduce craftsmanship 
and materiality into architectural 
design with the help of computa-
tion. 

The need of more eco-friendly and 
lighter materials, more flexible 
designs and substantial cost re-
duction create new possibilities for 
textiles as construction material. 
New digital fabrication technolo-
gies such as 3D printing as well 
as development of highly engine-
ered, programmable fibers allow 
for re-introducing textiles into the 
build environment as lightweight, 
efficient and sustainable solution. 

This paper explores potentials 
of self-forming textile structures 
generated through 3D printing on 

pre-stressed fabrics. It focuses on 
potential architectural applications 
of that system while looking into 
modularity, variation and scalabi-
lity. By introducing hierarchy into 
the 3D printed elements, various 
degrees of shrinkage are possible 
within one printed sample. Variable 
height and geometry of the printed 
filament allows local influence on 
the deformation of the fabric. This 
method enables precise control 
over the geometry and aims at 
minimizing the material needed for 
fabricating three-dimensional texti-
le modules. 
Looking into potentials and limi-
tations of the 3D printing process, 
further topics are tested such as 
modularity and connection de-
tails. As additive manufacturing 
becomes increasingly affordable 
and textiles more and more robust, 
proposed methodology has a lot of 
potential for future applications in 
the architectural scale.
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