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Contenido

= Parte A - La democratizacion de disefo
— Enfocado en los motivos para mi doctorado
— Definicion de conceptos importantes

= Parte B — como se puede democratizar el diseno?
— Enfocado en lo que hice para mi doctorado
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= |nvestigador Post-Doctoral
— Universidad de Bristol

— Design and Manufacturing Futures Lab DESIGN %

= Temas de investigacion:

— Integracion de métodos de diseno fisicos y digitales MANUFAGTURING

— La coordinacion de recursos de manufactura distribuida

— Procesos cognitivos de disefio FUTURES H__A

= Doctorado sobre la democratizacion de diseno para
M (Impresion 3D

» Hice un intercambio en Uniandes en 2013
— Varias visitas desde entonces
— Proyecto de ingenieria transdisciplinaria 2019

— Colaboracion con Project Clean Access durante la
pandemia
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Que es diseno?

= Ciencias son el estudio de lo que hay
= Diseno es el estudio de lo que debe ser

= Disehnar es para crear cursos de accion con el objetivo de
cambiar situaciones actualizadas a otras que son preferidas




sQue es ingenieria de disefio?
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s Que produce ingeniaria de disefio?
1

=
= Produc e j

rocesos

= Herramientas
— CAD / CAE

= Entendimiento de como el
ocurre
— Creatividad




sQue es la democratizacidén de disefio?

a5 « ¢ Que es?
< WV;‘ %= | > - La aumentacion de la accesibilidad de
v"”‘) conocimiento y tecnologia necesario para

disefar productos funcionales
* ;Que permite?

- Permite que la gente puede disefar y fabricar
productos para satisfacer sus propias
necesidades.

« AN * ¢Que cambia?
&.. N N ﬁ’\‘ M « Aprovechemos el poder creativo del mundo!
W | « Cambiamos "consumers” a “prosumers’”

o O & .
R\ LR ﬁaﬁb « Spanglish -> Consumadores a Prosumadores
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La importancia del diseiio




Los beneficios de DdD
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sPorque es la DAD importante ahora?




La democratizacion de diseno y Jantsch
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Retos

= El disefno es muy dificil

= Diseno para FDM es mas dificil
todavia

— Parametros de manufactura

— Propiedades anisotropias
— Propiedades mecanicas
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Métodos existente de disefio para FDM

Assign
Requirements CAD Design Manufacturing Manufacture
Parameters

CAD Based Process

Download part from Assign Manufacturing

Design Repository

bristol.ac.uk



Diseno generativo

= El proceso de crear cosas
que crean cosas

= ; Como se puede aplicar
disefio generativo para
aumentar la capacidad de
repositorios de disefo?

bristol.ac.uk
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Outputs part
manufacturing
parameters for
slicing

£

Functional Model
Interrelates mechanical
properties, geometries
and part function

Outputs part
in STL format
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1. User selects model from design library.

2. User inputs their requirements,
manufacturing capability & constraints.

A
3. Solutions generated via PSO Y
4. Part is manufactured via FDM. z

5. User tests part

UTS. IxxShell + UTSinfill- %Infill- Ixxlnfill

6. User determines if the part meets their FyaxBend = 7] P
requirements. Vshell- Yinfill-
7. If unsuccessful, cycle is repeated
incorporating the physical testing results. Requirements: Capability: Constraints:
q : : . .
Load Material Properties Time

Fitting size Printer Capability Material
8. Solution Generation and physical testing

repeated until a satisfactory part is made.




1. User selects model from design library. Fitness = Cl.cz.%
TOSSs section
Where C; = 0.1if Fmax < Frequired else C, =1
’ ’ ’ C, = 0.1if Infill < .l,elseC, =1
2. User inputs their requirements )
manufacturing capability & constraints. and Load = Min(Fyaxgend: Frequirea)

3. Solutions generated via generative design

5. User tests part
6. User determines if the part meets their
requirements

4. Part is manufactured via FDM.

7. If unsuccessful, cycle is repeated
incorporating the physical testing results.
8. Solution Generation and physical testing
repeated until a satisfactory part is made.




1. User selects model from design library.

2. User inputs their requirements,
manufacturing capability & constraints.

3. Solutions generated via PSO

4. Part is manufactured via FDM

5. User tests part

6. User determines if the part meets their
requirements.

7. If unsuccessful, cycle is repeated
incorporating the physical testing results.

8. Solution Generation and physical testing

repeated until a satisfactory part is made.




1. User selects model from design library.

2. User inputs their requirements,
manufacturing capability & constraints.
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6. User determines if the part meets their UTS (MPa)

requirements.

7. If unsuccessful, cycle is repeated
incorporating the physical testing results.

UTS. IxxShell +C UTSinfill-%Infill-lxxlnfill
- 73 2

Fyaxpena = Ci

.d
8. Solution Generation and physical testing Yshell
repeated until a satisfactory part is made.
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Implementacion

User Input Parameters
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Verificacion I

= Parte estructural sencillo

= Espacio de disefio de siete
dimensiones

= Optimizandolo no es trivial!

= Parte que satisfice los
requerimientos esta generado
en dos iteraciones

-

IR gé

=
— (=P}
, =
) = i 2
k) =
2 =
= v -
? ~ O
:J.
} . —
% Width F
(a) Annotated hook (b) Annotated Cross Section

Figure 4: Generative hook parameters and physical validation
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Contextualizandolo en Jantsch
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Contribuciones al conocimiento

= El desarrollo de una nueva metodologia que facilite la
democratizacion de diseino

= | a elucidacion de los requerimientos de la democratizacion de
diseno

= La creacion de nuevo conocimiento sobre el proceso de
manufactura FDM

= El desarrollo y uso de un perfil de capacidad para FDM.



Discussion

= What | presented today is what did work, not what didn’t!

= 3D printing technologies require further development
— This is happening!

= Democratising design is a broad and complex topic
— Lots of examples (DMF lab?) and outside



Gracias por su atencion!

= ; Tienen alguna pregunta?



Recursos

= Democratsiation and escalation of creativity
— https://medium.com/@creativeai/creativeai-9d4b2346faf3

Some of my works

— Thesis link: https://research-information.bris.ac.uk/en/studentTheses/a-hybrid-virtual-physical-design-
methodology-to-enable-the-democr

— Capability profiling journal paper: https:/link.springer.com/article/10.1007/s00170-021-06770-8
— Approaches to democratising design: https://research-

information.bris.ac.uk/ws/portalfiles/porta different approaches to democratise design are
they equal.pdf

Herbert Simon’s Science of the artificial
— https://monoskop.org/images/9/9¢/Simon Herbert A The Sciences of the Artificial 3rd ed.pdf

Andrew Feenberg’s critical theory of technology
— https://www.sfu.ca/~andrewf/books/critbio.pdf

Fundamentos de disefio generativo
— https://medium.com/generative-design



https://medium.com/@creativeai/creativeai-9d4b2346faf3
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fresearch-information.bris.ac.uk%2Fen%2FstudentTheses%2Fa-hybrid-virtual-physical-design-methodology-to-enable-the-democr&data=04%7C01%7Cac.rosas1922%40uniandes.edu.co%7Cf1e9d03362ce41670cb008d96d597af3%7Cfabd047cff48492a8bbb8f98b9fb9cca%7C0%7C0%7C637661054292896453%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=lsWkUBvs2hE7lfnFvxi1VuXKj%2Bjtx5ACNu9j8bE9E6s%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Flink.springer.com%2Farticle%2F10.1007%2Fs00170-021-06770-8&data=04%7C01%7Cac.rosas1922%40uniandes.edu.co%7Cf1e9d03362ce41670cb008d96d597af3%7Cfabd047cff48492a8bbb8f98b9fb9cca%7C0%7C0%7C637661054292906411%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=ASOv8N9k7u0PcCyoVYfZUCN%2FMrd8y%2FqRP2Ny35%2Fi%2BuU%3D&reserved=0
https://nam10.safelinks.protection.outlook.com/?url=https%3A%2F%2Fresearch-information.bris.ac.uk%2Fws%2Fportalfiles%2Fportal%2F205917677%2Fdifferent_approaches_to_democratise_design_are_they_equal.pdf&data=04%7C01%7Cac.rosas1922%40uniandes.edu.co%7Cf1e9d03362ce41670cb008d96d597af3%7Cfabd047cff48492a8bbb8f98b9fb9cca%7C0%7C0%7C637661054292906411%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=O5xvXthg%2BVDZ5qLTto%2BMZbW2khWSUeG%2BFOIlrqPlS9Q%3D&reserved=0
https://monoskop.org/images/9/9c/Simon_Herbert_A_The_Sciences_of_the_Artificial_3rd_ed.pdf
https://www.sfu.ca/~andrewf/books/critbio.pdf

