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Inspired by Nature
* Example 1: Biomimicry-Design like Mother nature (courtesy of Fraunhofer)

Stalks [11]

— o t———

Toucan beak [14] Giant water lilly [15] Glass sponge [16] Diatom algae [1

7]
10. Rayon de miel 11. Queuedecheval 12. une plante afleurs 13. Os L
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e Example 1: Biomimicry - Used in a technical part design (Gear)

Analogy Rough horsetail Optimization Abstraction and
implementation

Safety factor = 1,13

Mass improvement = 31,68 %

Zahneingriff 2
Smin= 1,13
31.68%

Safeay factor = 1,39

Za“g:'"gjﬁsi Mass improvement = 31,72 %
nip= 1,
31,720
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* Example 1: Biomimicry - Used in a technical part design (Gear)

Analogy Diatom (algae) Optimization Abstraction and
implementation

Safety factor = 1,13

Mass improvement = 31,39 %

Druckring

Radiire Rippen

Konzentrische
Verstarkung

Safety factor = 1,20

Zugring Mass improvement = 31,41 %
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 Example 1: Biomimicry - Used in a technical part design (Gear)

Analogy Juncus

Optimization

Safety factor = 1,19

Mass improvement = 32,46 %

Zahneingriff
Smin= 1,19

20 Aco/

Safety factor = 1,24

Zahneingr Mass improvement = 34,4 %
Smo= 1,24

24 AnO/

Abstraction and
implementation
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Less Heavy, More Efficient
* Example 2: Hydraulic Block (courtesy of Fraunhofer)

L
~ Fraunhofer
IGCV
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 Example 2: Hydraulic Block

v AM hydraulic block offers 81% of weight reduction v' It holds a pressure of 300 bar (like conventional part).

The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the
views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.



Co-funded by the
Erasmus+ Programme
of the European Union

SECTOR SKILLS STRATEGY

Real Life

¢ Example 3: Passive NIP (Courtesy of Materialise)

When the patient is deteriorating with a higher need
for oxygen, there is the need to switch towards
in the airways pushing
back the fluids in the lungs which will lead to a
.tis a thing to do.
Because of the mask there
and it’s not invasive.
related to the 5
exactly what we try to avoid with the passive PEEP
approach. The ventilators are putting so much
pressure on the lungs in the inhalation phase that
they do

in an effort to keep the oxygen level high.
Prof. PulmonologyW. De Backer
University Hospital Antwerp, Belgium
Director of respiratoryimaging company

o
materialise
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* Example 3: Passive NIP

KEY PROBLEMS IN HOSPITALS

* COVID-19 patientsarein need of oxygen

* Positive pressure (PEEP) is required to keep the alveoli
open for severe patients

» Caregiversare concerned about aerogenic
contamination, so hospitals initiate invasive
ventilation soonerand more

¢ Patientssufferfrom complications related to long
periods of invasive ventilation and very high positive
pressures

* Shortage of ventilators in some countries

Passive: no need for a mechanical ventilator, relying on the patient’s breathing  PEEP: Positive End Expiratory Pressure. Create a positive pressure in the
Non-Invasive: no need for intubation, but using a mask instead lungs while exhaling (like while blowing up a balloon)
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* Example 3: Passive NIP e

tight seal

From idea to patient in 25 days...

Additional
March 27 one-way
NIP STL inlet valve
March 25 March 31 D&E providing
NIP mask Idea

First test ) design expertise
: April 3 April 6

) April
Recording  Press release @- a DHF comp
- - - i

& | | rhaterialise “

Oxygen supply
- April 20
April 13 And doing w ell!
EC Approval
Verification .
March 28 test & IP April 9
3DP NIP Co-creation meeting
connector nextgen masks
March 26
NIV mask

Week 13 Week 14 Week 15 Week 16
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Inspired by AM

e Profile 1: Dr. Anke Kaletsch (Background)

/" Since June 2015 )

* Head of Division Powder Technology at the Institute for Materials Applications in
Mechanical Engineering (IWM), RWTH Aachen University

Since December 2014
K- Deputy Head of the Institute for Applied Powder Metallurgy and Ceramics (1APK) e.\U

2010 -2015

* Dr.-Ing., Mechanical Engineering, RWTH Aachen University
* Doctoral Thesis: “Reactive Air Brazing of Ceramic-Metal-Joints and their Aging Behavior in
Oxidizing Atmosphere”

2005 -2010

* Dipl.-Ing., Mechanical Engineering, FH Aachen University of Applied Sciences
* Diploma Thesis:, Joining Alumina with Glass solders — Characterization and Optimization”
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e Profile 1: Dr. Anke Kaletsch (paily work)

* Working on industry projects (R&D or services)

* Writing Proposals/Quotations

« Discussing topics with industry / Working at the University means: ﬁ

» Giving updates of the results to the project partners Further scientific qualification

at regular intervals . . g
8 * Varied duties and responsibilities

*  Writing reports
* Learning every day something new
e Academic teaching

* Alot of reading and writing
* Lectures

: \ It will never be boring /
* Seminars

* Practical training

The European Commission's support for the production of this publication does not constitute an endorsement of the contents, which reflect the
views only of the authors, and the Commission cannot be held responsible for any use which may be made of the information contained therein.



M

SECTOR SKILLS STRATEGY

Co-funded by the
Erasmus+ Programme
of the European Union

e Profile 1: Dr. Anke Kaletsch (projects)

Motivation for materials development

e To improve the processability
* Hard materials that are difficult to manufacture
* To increase the material flexibility

* In-situalloying by using powder mixtures to achieve

a desired microstructure/ properties
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* Profile 2: Adeayo Sotayo (Background)

ﬁ Researcher, Academic, Chartered Engineer (Since 2016) \
¢ University of Liverpool

v’ Materials and Structures
+ Brunel University London
K v’ Additive Manufacturing j
* PhD Engineering, Lancaster University, UK (2013-2016)

* Mechanical Engineering, University of Liverpool, UK (2010-2013)

+* Graduated with First rankin class

% Skipped Master’s Degree R . Brunel_
niversit
* Chrisland College Idimu, Senegal (2003-2009) EES SLySE IX London

of LIVERPOOL
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* Profile 2: Adeayo Sotayo (paily work)

** Review literature

+» Design experiments for materials characterisation
and analysis

¢ Increased understanding of AM material
properties for several applications

+* Organize Pilot Coursesin AM

@ Springer Link

¢ Educate and upskill peoplein AM

Research | Open Access \ Published: 05 January 2021

’ . . .
% Academicpublications Development and testing of material extrusion additive
) . . . . ) manufactured polymer—textile composites
» Over 25 publicationsin Engineering, Materials et g Lo ) Adeaya St & BB
Fashion and Textiles 8, Article number: 2 (2021) | Cite this article
& AM 1049 Accesses | 2 Almetric | Metrics
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Construction

* Profile 2: Adeayo Sotayo (advices and Tips)

v' Connect and follow AM projects, organisations or people

+» Keeps you informed of current developments & opportunitiesin AM “ S,,(,,ce_:,,_tec(z)

v’ Be pro-active and take opportunities Faod

v’ Think of the challenges discussed earlier and ways to solve or improve
them

+»» Multidisciplinary skillset (AM Materials, AM Design, AM Processes &

POSt_proceSSIng) Source: Fabbaloo (2018)

v’ Rapid growth and constant development of AM Renospace AGEemOLVe
+* Continuous training, learningand professional development
¢ Be open to creativity and innovation

+» Be prepared to adapt

Source: AMFG.ai (2019)
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* Profile 3: Aydin Yagmur (ackground)

* Additive Manufacturing Consultant (Since 2017)
v' EOS Gmbh, Germany

e Technology Development Engineer(2013-2017)
v’ TEI (Turkish Engine Industries), Turkey

* Materials Quality Assurance Engineer (2010-2013)
v Bosch Rexroth, Turkey

* Master of Science (M.Sc.), Materials Science (2014-2016)

v University of Stuttgart, Germany

//

* Bachelorof Science (B.Sc.), Metallurgical Engineering(2002-2008) eV//
/
v" Middle East Technical University, Turkey /a
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e Profile 3: Aydln Yagmur (Career Steps)

EOS
EOS Add. Man. Con.
M.Sc. App. Dev. Con.
Uni-Stuttgart
Engineer
~ 6 years
B.Sc. METU
EOS
EOS Add. Man. Con.
M.Sc. App. Dev. Con.
Uni-Stuttgart
Engineer
~ 6 years

B.Sc. METU

A R

Military Service

Job search Job search

B.5c. METU M.Sc. METU
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* Profile 3: Aydin Yagmur (advices and Tips) o

‘»

’ Ethics
Social
&t Environmental
Impact
Scientific >
Methodalogy
Curiosity I
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