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MOOC description

The MOOC is available on POK — Polimi Open Knowledge, the MOOC platform of Politecnico di Milano:
https://www.pok.polimi.it/course/view.php?id=191

This course provides a comprehensive overview of:

» end-of-life challenges (technical, logistic, legislative);
* reuse, repair, demanufacturing, remanufacturing, and recycling technologies;
 design strategies for recyclability (modular design, reversible materials).

The course also covers:
 circular economy principles;

* innovation management and business models;
« environmental and socio-economic sustainability assessment.
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MOOC structure

Weeks | Main topic Learning Resources
Week 1 [ Supply Chain Video lectures, PDFs, activities and
quizzes

Week 2 | De-manufacturing and Re- Video lectures, PDFs, activities and
manufacturing of Composite Parts | quizzes + Digital Twin
and Structures

Week 3 | Next Generation Recyclable-by- Video lectures, PDFs, activities and
Design Composites quizzes

Week 4 | Circular Economy and Video lectures, PDFs, activities and
Sustainability quizzes

Week 5 | Gamification platform Link to a game-based assessment
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MOOC structure: presentation on the platform

L X 5
P g I Overview Course content Certificate Fees and access Faculty

X 5

.. ... Fiber-Reinforced

The MOOC is available | Composite Materials
BACOMMAWIINE . | for the Circular

MOOC platform of ~ ., Economy: Cha!'?nges
Politecnico di Milano: s and Opportunities

Design atypical ... @

Quiz1-Module1 @ How advanced technologies and systemic solutions can promote the transition from a linear to

: % 3 A 5 This MOOC is one of the outputs of the RECREATE project, funded by the European Union’s Horizon
a circular economy of fiber-reinforced composite materials.

Europe research and innovation programme under grant agreement (No.101058756).

Typical composition

.
. =]
https://www.pok.pol _ ot o G Course description
(e.g. typical sizes, parts Carbon-fiber and glass-fiber reinforced composites are widely used in a variety of industrial sectors because of their m CREATE Union’s Horizon Europe research and innovation

etc.) excellent thermo-mechanical response, their lightweight, and their inherent resistance to corrosion. Important market programme under Grant Agreement No. 101058756.

. . .
I I I I I t/ C O I I r S e /V I eW | I segments where such complex materials are commonly employed include areas as diverse as aerospace, automotive,
g The European co. wind energy, construction and sport The global c market is expanding rapidly, driven by a
The European Commission's suppart for the production of this publication does not constitute an endorsement of the contents, which

a
. constantly growing demand for high-performance and lightweight parts and products. However, their increasing use >
7 — ’] ’I Composites as ke... @@ poses critical challenges related to their end-of-life, as traditional disposal methods (landfilling, incineration) for these ""“”"::f:"‘ only of & acxhank;ace! i Comenission cennor bis held espceialble for a1y Use Which miey b reacls of the infosmaation
K I - materials are both economically and environmentally unsustainable and non-viable. In addition, recycling rates remain Sk
- Composites stock... @ low due to technical and economic barriers, making circular economy strategies essential. Within this framework, this
MOOC will provide a compt 1sive overview of le strategies for the end-of-life management of fiber-
Assess the compo... @ reinforced composites. After introducing the technical, logistic, and legislative challenges associated with the end-of-life
of composite parts and products, the course will explore different reuse, repair, demanufacturing, remanufacturing and
Assess the compo... & recycling technologies to boost the circularity of composite materials. These will be complemented by innovative design

strategies for recyclability, including the implementation of modular design concepts and the adoption of reversible

materials. The course will also integrate circular economy principles, innovation management, and circular business
Issues related to models, alongside environmental and socio-economic sustainability assessment practices. This MOOC was developed in
dismantling, the context of the RECREATE project (REcycling technologies for Circular REuse and remanufacturing of fiber-reinforced
& composite mATErials, g.a. 101058756), a Horizon-Europe-funded collaborative research and innovation initiative aiming

transportation and
to develop a set of innovative technologies turning end-of-life complex composite waste into feedstock for high-value

logistics
& parts and materials for the manufacturing industry. Students attending this course will be equipped with the tools to
Dismantling of lar... @ drive sustainable innovation in the field of fiber-reinforced composite materials, in line with the principles of the circular
- economy.
Sorting of compo... @@ Total workload of the course: 28 hours
Do KA Vet a This MOOC is provided by Politecnico di Milano.
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MOOC structure: videos on POK

The European composites

market in a nutshell: sectors and
products
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The European composites market
in a nutshell: sec’ , ‘and products

Luca Gentilini

Example of graphics
included in the videos:
images, schemes,
keywords and illustrations

Itis possible to watch videos on the platform, from YouTube,
and download the transcripts.

Covalent adaptable networks for
recyclable-by-design composites

Herene

&

Covalent adaptable networks for
recyclable-by-des”, composites

Glanmarco Griffini

Itis possible to watch videos on the platform, from YouTube,
and download the transcripts.

Example of graphics
included in the videos:
images, schemes,
keywords and illustrations

:

Reprocessing

Example of one video from Week 1 Example of one video from Week 4

Fundamental Concepts in the
Circular Economy

{Hcrenre

Fundamental Concepts
in the Circular Ec , my

Christina Voglantzi

Example of graphics
included in the videos:
images, schemes,
keywords and illustrations

Itis possible to watch videos on the platform, from YouTube,

and download the transcripts.

Temperature-assisted reshaping

of composite parts

rout
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Temperature-assisted reshaping
of composite par ,

Eric Lo Gal La Salle, Preaner
Mohammad jawad Berro (Icam)

Itis possible to watch videos on the platform, from YouTube,

and download the transcripts.

Example of one video from Week 3 Example of one video from Week 2

Example of graphics
included in the videos:
images, schemes,
keywords and illustrations

Mat 430 (32}
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MOOC structure: videos on youtube

mcnmi
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The European composites market
in a nutshell: sectors and products

Luca Gentilini

RECREATE

petr di Polimi OpenKnowledge

Playlist - Non in elenco - 15 video - 7 visualizzazioni

azz» + - »

= Ordina Tutti Video Short

{r: PEET

The European compasites market
in a nutshell: sectors and products

[

[ owne

‘Composites as key material
forinnovation: the automotive
market example

Ko Lomgs, Wichan! Kasmaon

{ e [T

Dismantling of large EoL.
‘composite infrastructures

{ e (2T

Sorting of composite components
from complex assemblies

Loxmgmtint

Landfilling, transportation

of aftermarket and waste,

and other legislative structures
Lo o

o Peul
Temperature-assisted reshaping
of composite parts.

e L 63 L Sl fuinns e,
Mebammas e Darre eams

The European composites market in a nutshell: sectors and products (Luca Gentilini)

Polimi OpenKnowledge - 3 visualizzazioni - 7 giorni fa

Composites as key material for innovation: the automotive market example (K. Lange, M. Haumann)

Pelimi OpenKnowledge - 1 visualizzazione + 7 gicrni fa

Dismantling of large EoL composite infrastructures (Luca Gentilini)

Polimi OpenKnowledge - 2 visualizzazioni - 7 giorni fa

Sorting of composite components from complex assemblies (Luca Gentilini)

Polimi OpenKnowledge - 1 visualizzazione - 7 giorni fa

Landfilling, transportation of aftermarket and waste, and other legislative structures (Gentilini)

Polimi OpenKnowledge - 1 visualizzazione - 7 giorni fa

Temperature-assisted reshaping of composite parts (Le Gal La Salle, Preisner, Jawad Berro)

Polimi OpenKnowledge - 1 visualizzazione - 7 giorni fa

Geometrical stability of reshaped composite parts (Le Gal La Salle, Preisner, Jawad Berro)

Youtube playlist:

The videos are also accessible directly
from a YouTube playlist, so they can be
watched without enrolling in the course on
POK.

https://www.youtube.com/plavlist?list=PLmKUw]0
K]IQnUu3vueEiXAZalpbeTVO2WD
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MOOC structure: PDFs

This is how the PDF looks like inside the platform: Title, abstract

and the button to download the full paper

Role of Digital Technologies

View

Role of Digital Technologies

This lesson delves into the transformative role of digital
technologies in advanang the arcular economy within the
context of the Fourth industrial Revolution. It highlights
how tools like loT, big data analytics, and Al are reshaping
the industrial landscape by enhancing resource efficiency,
extending product lifespans, and reducing waste. By
enabling precise tracking, optimizing usage, and facilitating
efficient recycling, these technologies help close material
loops and support more sustainable business models. The
lesson also underscores the importance of integrating
digital systems into resource management, promoting
smarter decision-making and more sustainable practices.
Additionally, it addresses the critical role of stakeholders—
including governments, companies, and international
institutions—in driving the adoption of these technologies
to create a more sustainable and circular industrial
ecosystem. The interconnection of digital innovation and
sustainability is essential for successfully implementing
circular economy principles,

Read the full text “Role of Digital Technologies” to explore more about this topic.
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MOOC structure: quizzes
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Week 2 - De-manufacturing and

Re-manufacturing of Composite
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Final Quiz - Week 1
Question 1

Tries remalning: 3 Marked out of 1.00

The main groups of resins used for composites are:
Epoxy, polyester, vinylester
Thermosets, thermoplastics
Thermosets, thermoplastics, elastomers

Polypropylene, polyamide, polyurethane

Check

Question 2

Tries remaining: 3 Marked out of 1.00

All courses Target - Topics -

VB

Final Quiz - Week 1

Back
Question 1
Correct Mark 1.00 out of 1.00

The main groups of resins used for composites are:

Epoxy, polyester, vinylester

Thermosets, thermoplastics @

Thermosets, thermoplastics, elastomers

Polypropylene, polyamide, polyurethane

Your answer is correct.

Flag question # Edit question

The use of different matrix materials/plastics is possible. A distinction is made between three main groups: Thermosets, thermoplastics and elastomers. As a rule,
however, only thermosets and thermoplastics are used for composites. The major difference between these two systems lies in their chemical composition.

The current European stock of end-of-life boats not dismantled by the owners for disconvenience has an estimated volume of:

10-50 kton
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MOOC structure: Open Badge

Fiber-Reinforced Composite Materials for the

POLITECNIC:

Circular Economy: Challenges and Opportunities

FIBER-REINFORCED
| COMPOSITE MATERIALS FOR ’|

TSN 2o o\ AR Dicponibile dal:  2026-01-12 TlpoBadge:  Attestato di partecipazione
POLIMI OPEN KNOWLEDGE / Tags  CHEMICALENGINEERING  COMPOSITE MATERIALS

Emessoda:  Politecnico di Milano
_ OPEN BADGE _ CIRCULAR ECONOMY
. & Emessi .

Fiber-Reinforced Composite Materials for the Circular Economy: Challenges and Opportunities,
How advanced technologies and systemic solutions can promote the transition from a linear to a circular economy of fiber-reinforced composite
materials.

The user can obtain
the Open Badge by

achieving 60% or
more correct answers.

Learning outcomes

Through this MOOC, the participant has developed a solid understanding of the challenges and opportunities related to the end-of-life management
of fiber-reinforced composite materials within a circular economy framework. The badge certifies his/her ability to understand and evaluate
sustainable strategies such as reuse, repair, remanufacturing, and recycling, as well as innovative design approaches aimed at improving the

circularity of composite products. By earnind this badge. the participant has demonstrated their knowledge of advanced technolodies. circular

R Funded by
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MOOC structure: link to the gamification platform

Explore the “Game- based assessment tool”

You will reach the gamification platform aimed at providing a comprehensive assessment of knowledge and understanding about the specific
topic of Circular Economy and Sustainability. This assessment is the last step in this MOOC.

No login is required. On accessing the platform, you will find in the homepage an interactive Map that serves as the central assessment hub.

Qo — o

RE CREATE

In the interactive map there are three mission hotspots, each corresponding to a step in the assessment:

1. Module 1the Green Archive: a questionnaire to test knowledge about Circular Economy and Sustainability;

2. Module 2 Tech match: a mini-game, where players see cards with problems and must combine each problem with the potential solution;

3. Module 3 Manufacturing district: a strategic simulation game that engages students in managing the activities of a hypothetical
manufacturing company with the aim of improving its circularity performance through appropriate decisions on investments and business
initiatives.

Funded by
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RECREATE MOOC

Scan this Qrcode

and explore the MOOC!
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Thank you
for your kind attention

Contacts:
Prof. Gianmarco Griffini

£

$17" POLITECNICO
3, WS MILANO 1863

Department of Chemistry, Materials and Chemical Engineering “Giulio Natta”
Politecnico di Milano - Italy

gianmarco.griffini@polimi.it
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