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Transformable
connections:

What transformable connections
can be designed to extend the
use of a surface and how can
they be designed in order to
allow for redesign and
adaptability according to
different needs of different
users/designers?

What is the most suitable
combination of transformable
connections with surfaces for the
different functions?

SUB RESEARCH QUESTIONS

2

Prototyping as a design
tool:

To what extent can prototyping
be incorporated into the
research-by-design process and
how can it be most effectively
used for testing transformability
of interior furniture?

How is the design output
affected by the prototyping
process and machine limitations?
Can they be used as strengths
when designing?

3

Design for manufacture:

W hat effect does FDM process
have on the design process and
how can the design be optimised
according to FDM?

What impact does making the
designs, methodology and
system available to the masses
though the maker movement?

&

Validating results of
testing:

W hat methodologies can be
used to most accurately validate
the results of prototyping and
testing according to the different
criteria set per design
component?
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Customizability according to different functions required by different users/ designers
With having a standardised framework for the transformable connections, the extension of
surfaces are open to interpretation according to different designers and their needs at any
given period of time.

Addition to the maker movement by open source availability to customize.

Openness for adaptable design
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Basic design for a modular tiny house as context for design task
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Literature research
Research by design (Using prototyping as proof of concept)
Validation matrix using prototyping (Designing, prototyping, Testing, Validating

and iterating)
The final combination designs chosen and combined in on exemplary design
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LITERATURE RESEARCH

LITERATURE RESEARCH
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Fused deposition modelling (FDM) and criteria

Case studies for additive manufacturing of similar projects
Design manufacturing

Methodologies

Prototyping in theory

Ergonomics

Anthropometric measurements
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DESIGN TOOLS

DESIGN RULES
FOR 3D PRINTING

Supported
Walls

+
Walls that are
connected to other
structures on at
least two sides.

b
Fused
Filament
Fabrication

-

Unsupported
Walls

o
Walls that are

d t
rest of the pril
only one side.

Support

The maximum angle
awall can be printed
out without requiring
support.

-

+

I
I I
CRITERIA FOR 3D PRINTING

Embossed & Horizontal Holes Connecting Escape Minimum
Engraved Bridges & Moving Holes Features
Details Parts

+
Features on the The span a technolo- | The minimum The recommended The minimum

model that are gy can print witl diameter a technol- 1 clearc ween 2 | diameter of

r d or recessed the need for y ly , moving or conn holes to allow for the | feature to ensure it
below the model support. ole. ing parts. removal of build will not fail to print.
surface material

+

e &

10mm Z2mm 0.5mm

+

0.6mm wide
&2mm high

3D HUBS

Pin
Diameter

+
The minimum

iameter a pin can
be printed at.
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WEIGHTING CRITERIA

1. Possibility to bear the load of any extensions designed
beyond the transformable connection

2. Single person handling when transforming as a
connection

3. Maximum possible movements during life span

(In the case of the hanging system, this will be

a minimum due to most components suspended

from this hanging transformable system will be

more permanent components. What will happen

past the extension of this transformable connection

will require to transformm much more itself than

the hanging system)

4. Possibility to allow movement in one direction if
transformation requires such movement for ‘installation
purposes’.

5. Maximum possible movement or maximum possible
holding of the movement in place until failure

of the connection.

RESEARCH
BY DESIGN

DETAIL DESIGN

RELATIVE IMPORTANCE OF DETAILED DESIGN CRITERIA
FOR TRANSFORMABLE CONNECTIONS

To be considered against

Primary criteria considered

Possibility to move in direction when transforming

1

Load bearing of transformable connections

2

Maximum movement until faliure

1

max number of movements per lifespan

N

Bending radius

Expandability

Transformation distance

Single person handling

0- less important
1- equally important
2- More important
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Maximum movement until faliure
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0- less important
1- equally important

2- More important
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beyond the transformable connection

2. Single person handling when transforming as a
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a minimum due to most components suspended
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will require to transform much more itself than
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WEIGHTING CRITERIA

1. Possibility to move in a parallel direction when
transforming as a connection

2. Ease of handling for a single person when transforming
3. Possibility to bear load pre and post-transformation

4. Possibility to extend a maximum amount of times
necessary before failure**

5. Have the ability to transform to a maximum amount

of its life span (maximum amount of movements

per life span depends on the extended function

adapted by the designer.)

According to the above requirements and functional requirements,
the sliding movement could be divided into

two main categories;

1. Purely for the purpose of extension and load-bearing

after transforming as a connection

2. As an extension that can fold and ‘cover’ the objects

below or above after transforming as a connection

RESEARCH
BY DESIGN

DETAIL DESIGN

RELATIVE IMPORTANCE OF DETAILED DESIGN CRITERIA
FOR TRANSFORMABLE CONNECTIONS

Primary criteria considered

Possibility to move in single direction when transforming

2

1.

Load bearing of transformable connections

Maximum movement until faliure

max number of movements per lifespan

Bending radius

Expandability (for the hinge itself to expand as per design)

Transformation distance

Single person handling

0- less important
1- equally important
2- More important
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Is o

Customisable interior
components

Transformable

Module .
connections

e

CLIP SYSTEM

WEIGHTING CRITERIA

1. Single person handling when transforming as a connection
2. Possibility to transform to a necessary amount of

times as needed in its life span

3. Maximum Number of movements as required before
failure

4. Have a substantial bending radius for the connection

to transform

5. Possibility to bare load before and after transforming

as a connection

RESEARCH
BY DESIGN

DETAIL DESIGN

RELATIVE IMPORTANCE OF DETAILED DESIGN CRITERIA

Primary criteria considered

FOR TRANSFORMABLE CONNECTIONS To be considered against
Possibility to move in direction when transforming 0] o] o] o] 0] O
Load bearing of transformable connections ( 1 1| 2 11 6
Maximum movement until faliure 1 1]11
max number of movements per lifespan 21 1] 2 2| 2 1|12
Bending radius 1] 1 21 1110
Expandability 0 ( 0
Transformation distance ( 0 O] Of 0] 0
Single person handling 2| 2 12
0- less important

1- equally important

2- More important
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DESIGN RULES
FOR 3D PRINTING

Supported
Walls

+
Walls that are
connected to other
structures on at
least two sides.

b
Fused
Filament
Fabrication

-

Unsupported
Walls

o
Walls that are

d t
rest of the pril
only one side.

Support

The maximum angle
awall can be printed
out without requiring
support.

-

+

RESEARCH
BY DESIGN

DETAIL DESIGN

DFMA CRITERIA

3D HUBS

Embossed & Horizontal Holes Connecting Escape Minimum Pin
Engraved Bridges & Moving Holes Features Diameter
Details Parts

+ +
Features on the The span a technolo- | The minimum The recommended The minimum The minimum
model that are gy can print witl diameter a technol- 1 clearc ween 2 1 diameter of esca min ize iameter a pin can
r d or recessed the need for y ly , moving or conn holes to allow for the | feature to ensure it be printed at.
below the model support. ole. ing parts. removal of build will not fail to print.

surface material

+

e &

10mm Z2mm 0.5mm

+

0.6mm wide
&2mm high
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DETAIL DESIGN

DESIGNING AND PROTOTYPING

4

Profile 1

©

Profile 2

Profile 3

Profile 4 Profile
Profite

7

4

Profile 1

Profile 5 (@ ———

&

Profile 1
Profile 5

~ Profile 6

R

Profile 2

Profile 2 Profile 6

Profile 7

= =i

FING SYSTEM SLIDING SYSTEM CLIP SYSTEM

HANGING SYSTEM



RESEARCH DESIGN BY RESEARCH EXEMPLARY

BACKGROUND OBJECTIVE ORGANIZATION DESIGN TOOLS METHODOLOGY RESEARCH BY DTSIGN DESIGN
I I I I
FUNCTIONAL DESIGN CONCEPTUAL DESIGN DETAIL DESIGN COMBINATION DESIGN
[ I : I ]
DFMA CRITERIA DESIGNING AND PROTOTYPING VALIDATING
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>/ 3 YL
BT ST S
/S ORI
SV AIRILYIEIE I
/P S & YA 2
I SIS YA
Type/name &/ /8 /68 /85
Sliding system
Sliding System
Profile 1 2| o 2| 2| of- 2 12 S
1 Profile 2 2| 2 2| 2| 2|- 2 16
Bending System
Folding system s
Profile 1 ol- [o| of 2| 2| 1| 2| 1| 7 poez PVUL s
Profile 2 2|- |o| 2| 2| 2| 1] 2| 1|11 wes AAAAC
Y Profile 6
Profile 3 é 2|- 2| 2 2| 2| 2| 2| 2f 14 s i
Profile 4 Bl 2]- 2| 2 2| 2| 2| 2| 2|14
o
Profile 5 2| 2|- |2| o] 2| o] 2| 2| 2|10
g Clip System
Profile 6 @ 0|- |0 2| 2| 2| 1] 2 1| 9
o Potiat Protaas
2| Profile 7 5| 9- O 2 2 2| 1| 2| 1] 9 %&
w
2 Pofiea ofies
Clip system E
Profile 1 § 0|0 |- 2\- |- 2| 0| 4
= Pofied. Potle 6
Profile 2 1 2| 2|- 2|- |- o| 0o 6 L @ @
E
Profile 3 é 2| 2|- 2|- |- 0| o] 6
Profile 4 E 2| 2|- 2| |- 2| 2|10 e
Profile 5 9 2| 2|- 21- |- 2| o] 8 Profle 1
i (=
3| Profile 6 g & 2| 2|- 2|- 2| 2| 10
Q Profile 2
5 g : BQF
Hanging system |§’ E
Profile 1 .% g = 2|- 2 8
4| Profile 2 g8 2| 2]- | 2[- | 2] 2| 2] 10

RESEARCH
BY DESIGN

DETAIL DESIGN

Validation of physical
functionality after prototyping

GRADING SYSTEM Sliding Folding Clip Hanging

Single 0 2 - -
Double 0 2 = =
Multiple 0 il = -
Direction None Z [} = =
Yes 2 = 2 2
Load bearing Capacity No  § - o o
>90'- no o 0 2 o
<90 - yes 0 2 0 o
Minimum bending degree| none 2 0 2 2
Yes ) 2 = -
Expandability No 2 of - -
Yes 2 2 2 2
Single person handling |No o 0 o o
Yes 2 2 - -
Duplicate as surface No 0 0 < -
Easy S 2 = 2
Ease of handling Medium = 1 = o
Yes 2 2 2 2
Sucess after prototyping | No o o| o 0
Yes 2 2 2 72
Success after testing No 0 o| o o
Partially 1 1 1 1

VALIDATING
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RESEARCH
BY DESIGN

DETAIL DESIGN

VALIDATING

‘p,,»“# Validation of physical
% o /48 «“@Q functionality after prototyping
@‘9@# % o“: s ;\6\@(‘ 8% 7 «f
oc)‘;}‘>§ e"b "'}’i_\“%o 00‘9& o"q'é;é’#w .(39\
Sliding system GRADING SYSTEM Sliding Folding Clip Hanging
Profile 1 2| 0 2] 21 O 2 2| 12 = Single 0 2| - -
1| Profile 2 2| 2 2] 2 2| 16 l Double 0 2| - -
Multiple 0 1 - -
Folding system ::::“ -~ Direction None 2 o - -
Profile 1 of- |0 0] 2| 2| 1] 2| 1| 7 RV AVAVAV S Yes 2 :| 2 2
Profile 2 2(- (0] 2 2| 2 1 2 I s I Prafie ,/"\/ﬂ\/\\‘/'\;‘ R PPN, Load bearing Capacity | No 1 -l o 1]
Profile 3 <| 2|- |2| 2| 2| 2| 2| 2| 2|14 — s AN >90'- nc o ol 2 o
Profile 4 E 2 (= 20 2 2 2| 2| 2| 2|14 <90 - ye: 0 2( o o
Profile 5 g 2]- 2 o 2| of 2| 2| 2| 10 i Minimum bending degree| none 2 o| 2 2
Profile 6 2| 0|- 0| 2 2| 2| 1| 2| 1 9 Yes 0 2| = =
2| Profile 7 g 0|- o 2 2| 2| 1| 2| 1 9 o %K - Expandability No 2 o| - -
g g @ s Yes 2 2| 2 2
Clip system E gié% Single person handling |No o 0 o o
Profile 1 § 0|0 2 2| 0| 4 - s Yes 2 3| = =
Profile 2 W 2| 2 2 ol ol 6 -1 @ @ Duplicate as surface No 0 o - -
Profile 3 S 2|2 2 0| 0| 6 Easy = 2| - 2
Profile 4 E 2|2 2 2| 2|10 Hanging system Ease of handling Medium - gy - [}
Profile 5 % 2|2 2 2| 0| 8 Belia BEF Yes 2 2| 2 2
3| Profile 6 E 5 2| 2 2 2| 2| 10 Sucess after prototyping | No 0 o| o [}
s § e BQ; Yes 2 2| 2 2
Hanging system % E’ Success after testing No o o] o [}
Profile 1 2 S 2 2 8 Partially 1 1| 1 1 114
4| Profile 2 g8 2| 2 2 2| 2| 2|10




RESEARCH

BY DESIGN
DETAIL DESIGN
VALIDATING
@ _ .
7 & Validation of physical
A ) . . .
9“&* & o & «“Q functionality after prototyping
S AP A 'S
@"p OQ’ é'si’ & sy\‘ (/& (f
O/ /88 o‘& &‘ 2
ST I YA
Typejname &/ /8 /68 /85
Sliding system GRADING SYSTEM Sliding Folding Clip Hanging
Sliding Sy m
Profe 1 2[ of2] 2] 2] of- [ 2| 2|12 T | Single J 2f - 5
1| Profile 2 2| 2|2 2| 2| 2|- 2| 2| 16 E Double d 2|| - -
Multiple C 1 - -
Bending System
Folding system P 1 Direction None 2 o - -
Profile 1 0- 0 o] 2| 2 1 2 4 74 R AVAVAVAS s | \ Yes 2 -l 2 2
Profile 2 2(- o 2 2| 2 1] 2 1|11 Profie s '/h\v'ﬁ\//\‘\./’\“ e DAL Load bearing Capacity |No 1 -l o 0
Profile 3 <| 2|- |2| 2| 2| 2| 2| 2| 2|14 S KRR s DA, >90'- no c o 2 o
Profile 4 Bl 2|- |2]| 2| 2| 2| 2| 2| 2|14 <90 - yes d 2|| o 0
o
Profile 5 Lz’ 2]- 2 o 2| of 2| 2| 2| 10 e Minimum bending degree| none 2 o|| 2 2
I} ip System
Profile 6 2| 0|- 0| 2 2| 2| 1| 2| 1 9 Yes d 2| - =
o Potiat Potias
2| Profile 7 5| 9- O 2 2 2| 1| 2| 1] 9 %K Expandability No 2 ofl - -
2 Porie2 s Xe 2 Al “
Clip system E Single person handling |No a 0 o o
Profile 1 § = 0|0 |- 2\- |- 2| 0| 4 Yes 2 2| - =
= Pofied. Potle 6
Profile 2 Y- 2| 2|- 2[- |- ol ol 6 Ihensle. @ @ Duplicate as surface No q oll - _
E
Profile 3 USJ - 2| 2|- 2(- |- o ol 6 Easy 2|| - 2
Profile 4 E - 2| 2|- 2(- |- 2| 2| 10 Hanging system Ease of handling Medium 1| - 0
Profile 5 2i- 2| 2|- 2]~ [= 2| 0| 8 Belia Yes 2 2| 2 2
3 v
3| Profile 6 E g - 2| 2|- 2(- 2| 2| 10 Sucess after prototyping | No q ol|| o [}
Q Profie 2
3% 897 Yes 7 2|| 2 2
Hanging system |§’ %’ - % " Success after testing No q o/ o ]
Profile 1 '% S’ = 0| 2|- 2|- 2| 2| o] 8 Partially 1 1f| 2 1 115
Profie 2 g8l- | 2[2]- [ 2f- | 2] 2] 2[10




RESEARCH
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DETAIL DESIGN

VALIDATING

7 £ Validation of physical
S~ & 4 @&’ 5 functionality after prototyping
S S A &
/S S/ &
/8 CYAIZILSITTE
O/ /88 o‘& &‘ 2
ST I YA
Typejname &/ /8 /68 /85
Sliding system GRADING SYSTEM Sliding Folding Clip Hanging
Sliding System
Profile 1 2| 0|2 2| 2| Of- 2| 2|12 & 4 Single 0 4 - -
1| Profile 2 2| 2|2 2| 2| 2|- 2| 2| 16 E Double 0 2| - -
Multiple 0 1 - -
Bending System
Folding system P 1 Direction None 2 Q - -
Profile 1 0- 0 o] 2| 2 1 2 4 74 R AVAVAVAS s | \ Yes 2 2! 2
atlo
Profile 2 2(- o 2 2| 2 1] 2 1|11 Profie s '/h\v'ﬁ\//\‘\./’\“ e DAL Load bearing Capacity |No 1 0 0
Profile 3 g 2|- 2| 2| 2| 2| 2| 2| 2|14 s RRRICRAY otte7 NI >90'- no o d| 2 o
Profile 4 Bl 2]- 2 2 2| 2 2| 2| 2| 14 <90 - yes 0 2] o o
o
Profile 5 Lz’ 2]- 2 o 2| of 2| 2| 2| 10 e Minimum bending degree| none 2 q|l 2 2
I} i System
Profile 6 2| 0|- 0| 2 2| 2| 1| 2| 1 9 Yes 0 2 = =
o Pt Protios
2| Profile 7 5| 9- O 2 2 2| 1| 2| 1] 9 %K Expandability No 2 qf - -
¢ o Yes 2] 4| 2] -
Clip system E @ % Single person handling | No o a o o
Profile 1 § = 0|0 |- 2\- |- 2| 0| 4 Yes 2 4 - =
2 Profie s Pofio 6
Profile 2 Y- 2| 2|- 2[- |- ol ol 6 Ihensle. @ @ Duplicate as surface No 0 al - _
E
Profile 3 uj.; = 2| 2|- 2|- |- 0| 0| 6 Easy = 4 - 2
Profile 4 E - 2| 2|- 2(- |- 2| 2| 10 Hanging system Ease of handling Medium - 1 - 0
Profile 5 21 2| 2|- 2]~ [= 2| 0| 8 Belia BEF Yes 2 2| 2 2
3| Profile 6 g g - 2| 2|- 2(- 2| 2| 10 Sucess after prototyping | No 0 aql o [}
o Profie 2
s 2 BQ; Yes 2 2| 2 2
Hanging system |§’ %’ - % : Success after testing No [} d| o ]
Profile 1 '% S’ % = 2|- 2 8 Partially 1 1| 1 1 116
Profie 2 g8l- | 2[2]- [ 2f- | 2] 2] 2[10




RESEARCH

BY DESIGN
DETAIL DESIGN
VALIDATING
@ _ .
7 & Validation of physical
A 2 . . .
9“&* & (o S8 «“Q functionality after prototyping
T LIS &
/8 CYAIZILSITTE
O/ /88 o‘& &‘ 2
ST I YA
Typejname &/ /8 /68 /85
Sliding system GRADING SYSTEM Sliding Folding Clip Hanging
Sliding System
Profle 1 2| of2] 2] 2] of- | 2] 2|12 C J Single of -
1| Profile 2 2| 2|2 2| 2| 2|- 2| 2| 16 E Double 0 2 -
Multiple 0 1 -
Bending System
Folding system P 1 Direction None 2 o -
Profile 1 0- 0 o] 2| 2 1 2 4 74 R AVAVAVAS s | \ Yes 2 -l 2 2
Profile 2 2(- o 2 2| 2 1] 2 1|11 Profie s '/h\v'ﬁ\//\‘\./’\“ e DAL Load bearing Capacity |No 1 -l 4 0
Profile 3 g 2|- 2| 2| 2| 2| 2| 2| 2|14 s RRRICRAY otte7 NI >90'- no o o| 2 o
Profile 4 Bl 2]- 2 2 2| 2 2| 2| 2| 14 <90 - yes 0 2| ¢ o
o
Profile 5 Lz’ 2]- 2 o 2| of 2| 2| 2| 10 e Minimum bending degree| none 2 o| 2 2
I} i System
Profile 6 @ 0|- |0 2| 2| 2| 1] 2 1| 9 Yes ° 2 =
o Pt Potias
2| Profile 7 5| 9- O 2 2 2| 1| 2| 1] 9 %K Expandability No 2 0 -
w
2 Porie2 s Xe 2 Z “
Clip system E Single person handling |No o 0 c o
Profile 1 § = 0|0 |- 2\- |- 2| 0| 4 Yes 2 2 =
2 Pofied. Potle 6
Profile 2 Y- 2| 2|- 2[- |- ol ol 6 Ihensle. @ @ Duplicate as surface No 0 0 _
E
Profile 3 USJ - 2| 2|- 2(- |- o ol 6 Easy 2 2 2
Profile 4 E - 2| 2|- 2(- |- 2| 2| 10 Hanging system Ease of handling Medium - 1 0
Profile 5 21 2| 2|- 2]~ [= 2| 0| 8 Belia BEF Yes 2 2| 7 2
3| Profile 6 E g - 2| 2|- 2(- 2| 2| 10 Sucess after prototyping | No 0 o| @ [}
Q Profie 2
5% 897 Yes 2 2| 2 2
Hanging system |§’ %’ - % " Success after testing No (4] o| ¢ ]
Profile 1 '% S’ = 0| 2|- 2|- 2| 2| o] 8 Partially 1 1| 1 1 117
Profie 2 g8l- | 2[2]- [ 2f- | 2] 2] 2[10




RESEARCH
BY DESIGN

COMBINATION DESIGN

C I

Transformable Customisable
connections interior components

Module

DESIGNING/ VALIDATING COMBINATION
OF TRANSFORMABLE
CONNECTIONS WITH SURFACES FOR
COMBINED COMPONENT
DESIGN
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COMBINATION DESIGN

r-y

1 T
|
Lo 1 s
Transformable Customisable
Module . . :
connections interior components

1. ANYONE WITH ACCESS TO ONLINE
PLATFORMS

2. ANYONE WITH ACCESS TO AN
ADDITIVE MANUFACTURING
MACHINE

3. ACCESSIBLE
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Transformable Customisable
connections interior components

Module
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connections
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RELATIVE IMPORTANCE OF COMBINATION DESIGN CRITEF

WEIGHTING CRITERIA

FOR TRANSFORMABLE CONNECTIONS

Primary criteria considered

Load bearing >50kg (weight of one person)

Load bearing <50kg (weight of regular goods)

Design for optimal print and material use.

=

Can be duplicated as a surface

Possibility to adapt to more than one function

Can be detached from wall

Ease of handling

Single person handling

N

N

0- less important
1- equally important
2- More important

AW oW oW N =

3]

Anything below 5 not taken into consideration as the other criteria outweigh necessity

Design criteria in asscending relative importance for Sliding system

Single person handling

Design for optimal print and material use.
Load bearing <50kg (weight of regular goods)
Can be duplicated as a surface

Ease of handling

Possibility to adapt to more than one function

Can be detached from wall

RESEARCH
BY DESIGN

COMBINATION DESIGN

<

<

Component 2

L1
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COMBINATION DESIGN

DFMA CRITERIA

KB

-0
X
SO0 6

fd <>

ADDITIVE MANUFACTURING CRITERIA

125



RESEARCH
BY DESIGN

COMBINATION DESIGN

DFMA CRITERIA

ADDITIVE MANUFACTURING CRITERIA HANGING SYSTEM
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COMBINATION DESIGN

DFMA CRITERIA

palatatalsife!

ADDITIVE MANUFACTURING CRITERIA HANGING SYSTEM TRANSFORMABLE CONNECTIONS
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COMBINATION DESIGN

DFMA CRITERIA
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ADDITIVE MANUFACTURING CRITERIA HANGING SYSTEM TRANSFORMABLE CONNECTIONS COMPONENT
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COMBINATION DESIGN

DESIGNING AND PROTOTYPING
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COMBINATION DESIGN

DESIGNING AND PROTOTYPING

dang .
Systematic design Digitally drawn 130



RESEARCH
BY DESIGN

COMBINATION DESIGN

DESIGNING AND PROTOTYPING

Mq.
Systematic design Digitally drawn Rapid prototyped for 131
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RESEARCH
BY DESIGN

COMBINATION DESIGN

VALIDATING

Type/name Discription Combination of transformable connections used °
Component1  Flat surface in combination with folding expandable surface Hanging System + Folding System +Clip system 2 20 2| 2 | Xes| Wroalcertain/extent|i(No)

Do the TC's complement the possible fucntion 2 1 0
Component 2 Flat surface with hidden extendable surface Hanging System + Sliding System + Folding system 2 2 20 2| 2
Component 3 Flat surface with depression at the end for attachment Hanging system + Clip System é 2 0|2 20 2| 2| 2| 2| 14 . %
Component4  Falt surface with integrated extendable surface Hanging system + Sliding System g 2 2{2| 2| 2| 2| 2| 2| 16 ICE" the component perform more than one function 5 i
Component5  Grooved surface with expandability Hanging system +Clip System + Folding System o 2 0|2 2| 2| 2|tbp|tbt| 10

o

Comp it 6 R P with hed wheels Clip System + (other systems according to function) E 2 22 2| 2| 2|tbp|tbt| 12 I e ey e g (NG

Can the componnt bare weight 2 2 0
TC = transformable connection Yes [Not needed by design | No
TBP = To be protptyped | Is it possible to adapt the component for a different function| 2 2 0
TBT=To be tested
VALIDATION TABLE NUMERICAL VALIDATION FOR COMPONENT 2
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EXEMPLARY
DESIGN

COMPONENT1

COMPONENT 2

COMPONENT 3

@OMPONENT 4
5
o Z\
¢ )

COMPONENT 5

COMPONENT 6

MODULE EXEMPLARY COMPONENTS
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llustration: Modular tiny house concept developed as context for

this design task (Own lllustration)

lllustration: Scheme of three sections of the design (Own lllustration)
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Hlustration: Single mod-
ule of tiny home de-
signed as context for
this design task and de-
tail isometric of hanging
system integrated to the
wall of a single module
(Own lllustration)

lllustration: Main hang-
ing system for connect-
ing the module with
other transformable
connections (Own [llus-
tration)

lllustration: Transformbale connections to be
combined with the main hanging system for the
design of a component (Own lllustration)

lllustration: Components designed in combina-
tion with transformable connections and the main
hanging system. More combinations could be ac-
cording to the need of a certain function by any de-
signer having access to an additive manufacturing
machine. (Own lllustration)
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llustration: Modular tiny house concept developed as context for

this design task (Own lllustration)

lllustration: Scheme of three sections of the design (Own lllustration)
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Hlustration: Single mod-
ule of tiny home de-
signed as context for
this design task and de-
tail isometric of hanging
system integrated to the
wall of a single module
(Own lllustration)

lllustration: Main hang-
ing system for connect-
ing the module with
other transformable
connections (Own lllus-
tration)

lllustration: Transformbale connections to be
combined with the main hanging system for the
design of a component (Own lllustration)

lllustration: Components designed in combina-
tion with transformable connections and the main
hanging system. More combinations could be ac-
cording to the need of a certain function by any de-
signer having access to an additive manufacturing
machine. (Own lllustration)
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Life cycle of Digitally
manufactured spaces using
recycled PET

Circular system where PET
is a beyond end of life
material. Owning the base
material with an infinite
recyclability.
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llustration: Modular tiny house concept developed as context for
this design task (Own lllustration)
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lllustration: Scheme of three sections of the design (Own lllustration)
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Hlustration: Single mod-
ule of tiny home de-
signed as context for
this design task and de-
tail isometric of hanging
system integrated to the
wall of a single module
(Own lllustration)

lllustration: Main hang-
ing system for connect-
ing the module with
other transformable
connections (Own [llus-
tration)

lllustration: Transformbale connections to be
combined with the main hanging system for the
design of a component (Own lllustration)

lllustration: Components designed in combina-
tion with transformable connections and the main
hanging system. More combinations could be ac-
cording to the need of a certain function by any de-
signer having access to an additive manufacturing
machine. (Own lllustration)
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llustration: Modular tiny house concept developed as context for

this design task (Own lllustration)

lllustration: Scheme of three sections of the design (Own lllustration)
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this design task and de-
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system integrated to the
wall of a single module
(Own lllustration)

lllustration: Main hang-
ing system for connect-
ing the module with
other transformable
connections (Own [llus-
tration)

lllustration: Transformbale connections to be
combined with the main hanging system for the
design of a component (Own lllustration)

lllustration: Components designed in combina-
tion with transformable connections and the main
hanging system. More combinations could be ac-
cording to the need of a certain function by any de-
signer having access to an additive manufacturing
machine. (Own lllustration)

138




Methodology and
standardised system of
transformable connections

139



ogjﬁ

Methodology and
standardised system of
transformable connections

140



<

g
gl

Methodology and
standardised system of
transformable connections

141



<

g
gl

Methodology and
standardised system of
transformable connections

142



SETm@
‘9

Methodology and
standardised system of
transformable connections

143



00000

T 8se
<> :I _, 0000
000
LS Qs g8se
. 0000

Methodology and
standardised system of Material
transformable connections

144



0000
g 0808
Lef@m 88 o
066
star\:c?::c?i:zggjs?en:\ of Material Mar;‘iatl:tokging
transformable connections

145



0000
> 2900
Lerom 88 w
066s I
star\:c?::g icsjz!io S;/s?enr?\ pf Material Mar;:éatﬁtotging agloezsailglle
transformable connections

146



0000
> 9900 5
4
0000 | > (w
0000 ] Q
0000
Methodology and . .
standardised system of Material Manufau:u:jrlng G|°ba.|£|/ d Dlg:talg/ d
transformable connections metho accessible ownloade!

147



- jﬁuﬁ
LS g

Methodology and
standardised system of
transformable connections

—>

00000

000
000
000
000
000
o

000

Material

-~

N§
Manufacturing
method

—

Globally
accessible

—_— —
“&
Digitally

downloaded

41
0

)

Re-designed

148



o jﬁiuﬁ
Lee

Methodology and
standardised system of
transformable connections

—>

00000

000
000
000
000
000
o

000

Material

-~

N§
Manufacturing
method

—

Globally
accessible

—_— —
"&
Digitally

downloaded

41
0

)

Re- designed

onpExo
BB
EBER

Customized

149



<

QY
Ler o

Methodology and
standardised system of
transformable connections

00000

00
00
00
00
00
000

Material

o
o
o
o
o
o

o=

N§
Manufacturing
method

P
Q)

Globally Digitally
accessible downloaded

4l

y
onpExm

—[iE
B

Re- designed Customized

o

Designed for and manufactured
using additive manufacturing

150



- jﬁuﬁ
LeS g

Methodology and
standardised system of
transformable connections

—>

0000

0000 ¢
0000 .

e 4 A T
066 -

Material Mar;:;atrc‘totging agloeks)saillglle dolexjg:zaalged

4l

onpExm

—BREe
BB

Re- designed Customized

o

Designed for and manufactured
using additive manufacturing

0000
0000
0000
0000
0000

Recycled PET

151



o jﬁiuﬁ
Lee

Methodology and
standardised system of
transformable connections

’ | -

NS
Manufacturing
method

00000

000
000 ¢
000 ; >
228 e
o 3
Digitally
downloaded

000

Globally
accessible

Material

4l

onpExm

—BBEe
BB

Re- designed Customized

Designed for and manufactured
using additive manufacturing

0000
0000

Designer to become the
manufacturer

152



T1Rn RO =) 068
<> J _, 0000 ,*L — @
Larmm 888 w @Y | = GEE
8388 W - = IS s
sta::c?::c?ggggjs?en:\ pf Material Mar;:éatﬁtotging agloezsailglle dole\jg:zaalged Re- designed Customized
transformable connections

Designed for and manufactured
using additive manufacturing

0000
0000

Designer to become the

End of life cycle manufacturer

153



T1Rn RO =) 068
<> J _, 0000 ,*L — @
Larmm 888 w @Y | = GEE
8388 W - = IS s
sta::c?;':c?%g?gjs?en:\ pf Material Mar::iatlitoﬁing a(c:loezsailglle dole\jg:;aalged Re- designed Customized
transformable connections

Designed for and manufactured
using additive manufacturing

0000
0000

6@ o

Molecular . Designer to become the
N End of life cycle
separation manufacturer

154



00000

SEIHE B
L3 om

o
e~ &
o
o
8 .

000

Methodology and
standardised system of Material
transformable connections

Manufacturing Globally Digitally
method accessible downloaded

Chemically
recycled

Molecular
separation

3 @ =t

4l

0

—BBEe
BB

Re- designed Customized

Designed for and manufactured
using additive manufacturing

0000
0000

6@ o

Designer to become the

End of life cycle manufacturer

155



00000

SEIHE B
L3 om

o
e~ &
o
o
8 .

000

Methodology and
standardised system of Material
transformable connections

Manufacturing Globally Digitally
method accessible downloaded

Chemically
recycled

Molecular
separation

3 @ =t

4l

0

—BBEe
BB

Re- designed Customized

Designed for and manufactured
using additive manufacturing

0000
0000

6@ o

Designer to become the
manufacturer

End of life cycle

156



00000

00 WY g8 o
L2 8888 w

Methodology and

standardised system of Material Manufacturing Globa_lly Digitally
h method accessible downloaded
transformable connections
o
o
o

Chemically
recycled

4
O

{

Re- designed

onpExm

—BBEe
BB

Customized

Designed for and manufactured
using additive manufacturing

0000
0000

Molecular
separation

End of life cycle

Designer to become the
manufacturer

157



00000

00 WY g8 o
L2 8888 w

Methodology and

standardised system of Material Manufacturing Globa_lly Digitally
h method accessible downloaded
transformable connections
o
o
o

Chemically
recycled

Re-design

4
O

Re- designed

onpExm

—BBEe
BB

Customized

Designed for and manufactured
using additive manufacturing

0000
0000

Molecular
separation

End of life cycle

Designer to become the
manufacturer

158



Re-design

ﬁ Jﬁ 0000 “ (o) B &
> 111 - o =0
[Taa 8 & oF = = ooE

0000 \
Methodology and Manufacturing Globally Digitally l

standardised system of Material method accessible downloaded Re- designed Customized

transformable connections %

Mass customize using a standardized set of transformable
connections and a methodology for designing, prototyping,

testing and validation Designed for and manufactured
using additive manufacturing
0000
0000
° 1 0000
Arl ©CO 8888
&5 N 0000
. Recycled PET
Chemically
recycled *

-l
it Aw
O e O O

Molecular . Designer to become the
N End of life cycle
separation manufacturer

159



Re-design

| —> —>
.

ETom 88

< 00

Lo mum 88
066
Methodology and

standardised system of Material Manufacturing Globally Digitally Re- designed Customized

h method accessible downloaded
transformable connections %

Mass customize using a standardized set of transformable
connections and a methodology for designing, prototyping,

n
onpExm

00000

o
o
o
o
o
o

|
II[,&II
— BBED
B

testing and validation Desjgned fgrland manufactLlJred
Additive manufacturing allowing for the designer (Small e adds\grz;rgmumg
businesses and individuals) to be his own manufacturer 0000

Chemically *

recycled
&y
rLTdw
OL\™—00."

Designer to become the
manufacturer

Molecular
separation

End of life cycle

160



F1mm 888

< 0000

Lerom 88 w
066

star\:j::gics’g!io S;/s?enr?\ of Material Mar::zlitoLging a(cjtlzzzsailkl)}lle

transformable connections

Mass customize using a standardized set of transformable
connections and a methodology for designing, prototyping,

testing and validation

Additive manufacturing allowing for the designer (Small
businesses and individuals) to be his own manufacturer
Eliminating the need for large industrial manufacturing
methods

die
|
II[° T

Re-design

@']

onpExm

- BWER
G

Digitally
downloaded

Re- designed Customized

Designed for and manufactured
using additive manufacturing

0000
0000
o 0000
Arl ©CO 8888
&5 N 0000
. Recycled PET
Chemically
recycled *
&y
rLTdw
O O O
Noka  engofifecee DN tobecomerne

161



Re-design

| —> —>
.

Ng

ETom 88
<> _, 000
00

LS 8se
000

Methodology and . .
standardised system of Material Manufacturing Globa_lly Digitally Re- designed Customized
method accessible downloaded

transformable connections %

Mass customize using a standardized set of transformable
connections and a methodology for designing, prototyping,

00000

n
onpExm

o
o
o
o
o
o

|
II[° T

BB
EL

testing and validation Desjgned fgrland manufactLlJred
Additive manufacturing allowing for the designer (Small e adds\grz;rgmumg
businesses and individuals) to be his own manufacturer 0000
Eliminating the need for large industrial manufacturing S 1 . 8888
o/l N .
methods' N ' ‘ . l‘ W 0000 —
The possibility to give designers from anywhere in the world (6026 0000
access to their own iterative design process specific to AM and Chemically Recycled PET
recycled PET recycled v
- &
r LT Aw
O=X"
Molecular Designer to become the

End of life cycle

separation

manufacturer

162



Re-design

Flag gmo- ¢ [EF) 88

> 111 o =0

[Eas 8 e w e 028
0000 '

tandardiecd ot of Materiol | Manufacturing _Globaly [y Re- designed cUst}mized

transformable connections %

Mass customize using a standardized set of transformable
connections and a methodology for designing, prototyping,

testing and validation Desjgned fgrland manufactLlJred
Additive manufacturing allowing for the designer (Small e adds\grz;rgmumg
businesses and individuals) to be his own manufacturer 0000
Eliminating the need for large industrial manufacturing ° ) | 0000
methods o/ U ZANY72\N , 9000
‘bility to give desi : Y \&/ &) 0000 ——

The possibility to give designers from anywhere in the world (o2 0000

access to their own iterative design process specific to AM and Chemically Recycled PET
recycled PET recycled v

COP for a single unit remains unchanged for any quantity
produced.

Molecular . Designer to become the
N End of life cycle
separation manufacturer

163



Re-design

ﬁ Jﬁ 0000 “ (o) B &
> 111 - o =0
[Taa 8 & oF = = ooE

0000 \
Methodology and Manufacturing Globally Digitally l

standardised system of Material method accessible downloaded Re- designed Customized

transformable connections %

Mass customize using a standardized set of transformable
connections and a methodology for designing, prototyping,

testing and validation Desjgned fgrland manufactLlJred
Additive manufacturing allowing for the designer (Small e adds\grz;rgmumg
businesses and individuals) to be his own manufacturer 0000
Eliminating the need for large industrial manufacturing o 1 | 0000
methods Aty /'\-/\/A - 8888 —
The possibility to give designers from anywhere in the world o2k~ E A 0000
access to their own iterative design process specific to AM and Chemically Recycled PET
recycled PET recycled v
COP for a single unit remains unchanged for any quantity
produced. - m\‘ -
Promoting conscious design and material awareness with "l »
recycled PET as the only manufacturing material O e O O o

Molecular Designer to become the

End of life cycle

separation

manufacturer

164



Re-design

| —> —>
.

Ng

ETom 88
<> _, 000
00

LS 8se
000

Methodology and . .
standardised system of Material Manufacturing Globa_lly Digitally Re- designed Customized
method accessible downloaded

transformable connections %

Mass customize using a standardized set of transformable
connections and a methodology for designing, prototyping,

00000

n
onpExm

o
o
o
o
o
o

|
II[° T

BB
EL

testing and validation Desjgned fgrland manufactLlJred
Additive manufacturing allowing for the designer (Small e adds\grz;rgmumg
businesses and individuals) to be his own manufacturer 0000
Eliminating the need for large industrial manufacturing ° ) | 0000
methods o&/ [ LA\ , 0000
‘bility to give desi : Y \&/ &) 0000 ——

The possibility to give designers from anywhere in the world (o2 0000

access to their own iterative design process specific to AM and Chemically Recycled PET
recycled PET recycled v

COP for a single unit remains unchanged for any quantity
produced.

Promoting conscious design and material awareness with
recycled PET as the only manufacturing material

Possibility to recycle PET without downcycling Molecular
separation

-l
it Aw
O e O O

Designer to become the

End of life cycle manufacturer

165



- jﬁuﬁ
L ﬁ“ﬁ

standardised system of
transformable connections

THANK YOU

00000

die
|
II[° T

Re-design

@l
onpExm

- BWER
Cl8e

Digitally

downloaded Re- designed Customized

Designed for and manufactured
using additive manufacturing

0000
0000

Tall —©CO— 8888
&5 N 0000

. Recycled PET
Chemically
recycled *

Molecular . Designer to become the
N End of life cycle
separation manufacturer

166



