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Abstract

Fabric Facesis an alternative way to 3D-print object, by ungolding an object and
printing it on a fabric. This structure of the unfolded object can be folded and
clipped back into the original form. This can speed up the 3d-printing process, but
can also integrate different surface materials with different properties into the print.
This thesis will improve accessibility of Fabric Facesby integrating it into Curaand
expand on it by developing an interlock system for the fabric on which the Fabric
Facesstructure is printed on. Furthermore, we will test material use, print time
and impact resistance of Fabric Facesand compare this to a standard approach to
3d-printing.
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Überblick

Fabric Facesis eine alternative Art und Weise zu 3D-drucken, durch auffalten des
Objekts und des anschließenden druckens auf Stoff. Die Struktur des aufgefalteten
Objekts kann danach wieder zu ihrer urspr ünglichen Form zusammengefaltet und
geklippt werden. Dies kann nicht nur den Druckprozess verschnelleren, sondern
auch neue Ober� ächen mit verschiedenen Eigenschaften in den Druckprozess Inte-
grieren. Diese Arbeit wird durch das Integrieren von Fabric Facesin Cura rein, die
Zugänglichkeit davon verbessern. Zusätzlich wird ein Mechanismus entwickelt
der den Stoff, auf dem die Fabric FacesStruktur gedruckt werden soll, �xiert. Des
Weiteren werden wir Tests durchf ühruen, die Materialverbrauch, Druckzeit und
Stoßfestigkeit von Fabric Facestesten und diese dann zu einem Standardansatz des
3d-druckens vergleichen.
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Conventions

Throughout this thesis we use the following conventions.

Text conventions

De�nitions of technical terms or short excursus are set off in
coloured boxes.

EXCURSUS:
Excursus are detailed discussions of a particular point in
a book, usually in an appendix, or digressions in a written
text.

De�nition:

Excursus

Names of concepts or programmes are written in italic

Source code and implementation symbols are written in
typewriter-style text.

myClass

The whole thesis is written in american english.
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Chapter 1

Introduction

3D-Printing , especially FFF (fused �lament fabrication
[CUBTO+ 19]) 3D-Printing (commonly known as �lament
printing), is getting more accessible in personal and indus-
trial spaces for example to create prototypes or low volume
spezialized parts.

The big advantage of 3D-Printing is the possibility to create 3D-Printers are great

at low quantity

production runs, but

hard to scale

objects with shapes which would be dif�cult or impossible
to produce with casting or subtractive manufacturing tech-
niques like CNC-Milling . And without the need of creating
new manufacturing equipment like molds to produce a new
variation of an object, 3D-Printing allows for faster prototyp-
ing with lower turnaround time between variations [ IG15].
One disadvantage of FFF 3D-Printersis the low print speed
and the bad physical scalability of prints.

Fabric Faces is a new approach to FFF 3D-Printing for Fabric Faces is an

unfolded wireframe

printed on a fabric

rapid prototyping and integration of new surface materials.
With Fabric Facesan object is reduced to its wireframe (or
skeleton) and unfolded to be printed �at on the print bed
(�g. 1.1). The walls will be left empty and will be replaced by
a fabric material on which this unfolded wireframe could be
printed on. The resulting model is comparable to a foldable
paper model, which can be folded to its intended shape (�g.
1.2). Connectors are also generated to make the sides clip
together.
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Currently Fabric Facescan be accessed through aBlenderFabric Faces is a

Blender plugin, which

handles the unfolding

procedure

plugin, there parameters can be set to adjust the width of the
skeleton structure and the size and type of the connectors
and a preview will be generated. This preview will show
the generated skeleton and the placements of all connector
pieces. If the object could not be unfolded in one single struc-
ture, further skeletons will be generated and shown next to
each other. After the skeleton structures where generated,
they can be exported as a.stl �le (one commonly used �le
format for 3d objects), and imported to a slicer to prepare
them for printing.

One goal of this work will be to extend Fabric FacestoFirst goal is to

integrate Fabric

Faces into a slicer

increase the accessibility by reducing the number of steps
a user has to take, to get from an initial model, to a ready
to print gcode �le of the Fabric Facesstructure. This will be
archived by integrating Fabric Facesinto a slicer, which will
use this Blenderplugin in the backend. This slicer plugin
will handle the con�guration of the Fabric Facesgenerator (to
ensure the generated structure will be printable), will import
the generated structure into the slicer itself will modify the
created gcode �le, to ensure the part will be printable on a
fabric.
Another feature will be the development of an interlockAn interlock system

for the fabric will be

developed

system. Printing on fabric is a major feature of Fabric Faces,
so an easy to use interlock system will improve accessibility
by providing a solution to �x the fabric in place, without the
need of modifying the 3D-Printer .

Another goal of this work will be a technical analysis of Fab-Second goal is to

conduct a technical

study and compare

Fabric Faces to

standard prints

ric Facesto determine its technical properties like strength
print time and material use by comparing it to a standard
approach of 3D-Printing with different slicer settings to de-
termine in which circumstances Fabric Facescould be bene-
�cial form a point of rapid prototyping, overall print time
saving or more ef�cient material use.

In the beginning of this thesis, we will present selected re-
lated work to show the current state of Fabric Faces and com-
pare it to our expected work �ow. Then we will go through
the development of the slicer plugin and the changes that
has to be made to theBlenderplugin . At the end we will con-
duct a two parted technical study to evaluate the technical
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properties of Fabric Facesand discuss our results.

Figure 1.1: Unfolded Fabric Facesstructure printed on paper

Figure 1.2: Fabric Facesstructure folded back into its in-
tended form
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Chapter 2

Related work

The basic idea ofFabric Facesis the creation of a 3D object basic idea of Fabric

Faces is the unfolding

of an object

from a 2D shape with the utilization of a base fabric. In
this chapter we will present related approaches to similar
problems, focusing on the work�ow aspect and integration
of different systems.

We will start by presenting a similar approach to Fabric We will present three

distinct papers, �rst

Kyub , second

Desktop

Electrospinning and

last Platener as

related work

Facesto create 3D models out of folded 2D shapes. Next
we will investigate an approach of combining 3D-Printing
with an additional system, namely electrospinning, to get
different surface �nishes and properties. Furthermore, we
will examine research, where 3D-Prints are substituted by
laser cut plates.

At the end we will show how this work compares to our
own work, and where they differ.

2.1 Clipped shapes creating 3d objects

To illustrate related work on the unfolding of 3D objects
into 2D shapes and the reassembly of it, we �rst present the
interactive editing system Kyub by Patrick Baudisch et. al.
[BSK+ 19]. This systems allows for the creation of objects in
3D, which will be unfolded into plates designed to be laser
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cut and reassembled.

Their idea is to utilize the high speed of laser cutters, com-Kyub utilizes laser

cutters to create 3D

structures out of 2D

plates

pared to the rather low speed of other rapid prototyping
techniques like 3D-Printing and create plates which could
be cut and clipped securely together. To archive this they
created a construction system based on closed box structures
they called boxels. By assembling the 3D model with those
boxels (�g. 2.1), it remains a box like shape, and will be
easily assemblable after it is been cut out.

Figure 2.1: Object creation out of boxels, picture taken from
[BSK+ 19]

On export, Kyub will automatically break down the model
into plates, which are then layed onto a sheet. Each sheet
will be exported as a separate vector graphics �le.

All in all, Kyub is providing a full system in which the user
can create 3D models and export them in a ready to cut
format, which enhances accessibility.

2.2 Archiving different surface properties
with electrospinning

While Fabric Facesarchives different surface �nishes and
properties, by printing the Fabric Facesstructure onto a fabric,
Desktop Electrospinningby Michael L. Rivera et. al. [ RH19]
utilizes a new type of 3D-Printer . This printer combines a
classical plastic print with melt electrospinning .

By applying high electrostatic potential to a molten or dis-With electrospinning,

different surface

�nishes can be

created
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