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MATERIAL




RangerCompositiS.r.|
GreenGMC' ¢ GreenMoulding Compound




(Green Moulding Compound)

PROJECT FORTHE DEVELOPMENT OF A SUSTAINABLE COMPOSITE MATERIAL

STRUCTURE OF NATURAL COMPOSITE MATERIALS

BIORESIN
They are derived either
entirely or partially from
natural sources such as soy,
corn, sugarcane, potatoes, or
cellulose. Bioplastics are
distinguishable from
conventional resins (of fossil
origin) because they come
from renewable sources.

NATURALFIBERS

Natural fibers are fibers
produced by plants or
biological processes that can
be used as reinforcement in a
composite material if
properly oriented.

Linen fibers

Compared to glass fibers, commonly
used in composites, natural fibers such
as linen fibers have a lower density and
require less energy to be produced.

BIOFILLER

Biofillers are plant-based
waste materials from food
crops that, when properly
processed, can be used as
substitutes for mineral fillers
found in traditional
composite materials.



GMC® - Green Moulding Compound HIKARI

ALL YOU NEED IS GREEN
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In the mixing plant (1), during the initial phase, the bio-resin (2) and the bio-filler (3) are blended
together. The solution (4) is then poured from the silo into the mixing machine (5), where the
reinforcing fibers (6) are added.

GMC

The GMC is a composite material in
which fossil-based components are
replaced with renewable sources, and
the reinforcing fibers are
predominantly natural fibers to
significantly lower its carbon footprint
and environmental impact. The GMC is
available in two colors: "corn" and
"grape marc."




Where do we intervene?

Comparative tables of the chemical composition between standard BMC and our eco-friendly

= Resin

= Reinforcement

Standard BMC

- Unsaturated Polyester

- Fiberglass

= Resin

= Reinforcement

= Fillers - Calcium Carbonate
= Fillers
Main Typical Material Properties of

Physical properties Standards Units
Reinforcement Content I1SO 11667 % 25
Reinforcement Length Visual mm 6/25
Reactivity (137°C) 1S0 12114 s 18,50 (wash)
Density IS0 1183 g/cm**3 1,45
Linear Shrinkage IS0 2577 % 0,085
Flexural Strength at maximum load 1SO 14125 Mpa 70,5
Flexural Modulus IS0 14125 Gpa 73
Elongation at break IS0 14125 % 1,35
Tensile Strength IS0 527 Mpa 28,8
Tensile Modulus IS0 527 Gpa 8,75
Elongation at break IS0 527 % 12
Charpy: Sp. 4 mm/ SpanL =70 mm IS0 179 kd/m**2 19,9

1) Negative values indicate expansion

Kg CO2 eq.
2500
2243
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1500
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500
0
BMC/SMC GMC

Evaluation performed according to 1SO 14067 which specifies the requisite principles and guidelines for quantifying and
reporting the climate footprint of products (CARBON FOOTPRINT of PRODUCTS - CFP) in accordance with international
tandards on life cycle assessment (LIFE CYCLE ASSESSMENT - LCA).




Potential fields of APPLICATION

ELECTRICAL - Dumpsters and Panels

FURNITURE - Chairs, Tables, Decorative components

AUTOMOTIVE - Interior and exterior moldings, Semi-
structural components

SPORTS & LEISURE - Sporting goods

AGRICULTURE - GARDENING




Market potential for GIMC®

GMC® can acquire a small space in
such a large market because certainly
among the industrialized composite
materials, GMC® is one of the most
compatible with the environment.

World - Prespective of application markets of composite materials 2020-2027

World - Prespective of application markets of composite materials 2020-2027

Historical data Estimates Forecast

Global

composites ;
market 8

by region

fin M)

2010 2015 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027
Total (1) 8.5 104 114 118 112 121 12.7 132 136 141 146 154

CAGR!" CAGR™ CAGR™
10-19 19-22 22-27

I Rest of World 7% 4% 4%

I Europe 2% -1% 1-2%
I North America 4% 4% 4%
0 Asia 4% 3% 3%

Total 4% 3% 3-4%

HIKARI

ALL YOU NEED IS GREEN

- Waste disposal program for GMC®

The material has a lifespan of decades,
which means that the recycling problem
is not immediate. However, this does
not deter us from finding a solution.



Gerhard Résch GmbH
RokonaAfilia




-~ ROKONAd ‘
TEXTILE TECHNOLOGY SOLUTION -

AFILIA

THE SUSTAINABLE TEXTILE SENSE OF LEATHER



®
AF" |A B ROKON3
THE SUSTAINABLE TEXTILE SENSE OF LEATHER

,Experience the elegance of our textile sense of leather -
100% recyeled polyester, sustainably produced in

Europe, offering versatile design options that fulfill the
Wees: technical requirements!”

M ook and feel of B made from 100% recycled B designed to meet highest B weaves creativity and innova-
nubuck leather polyester industry standards tion into diverse
design concepts




®
AFILIA
THE SUSTAINABLE TEXTILE SENSE OF LEATHER

co.ooRrVARIATIONS probucT BASKET

fl""

INFIR! " SUEDE
AFILIA’

the sustainable textile sense of leather

100% recycling polyester

AFILI

no chemical additives

varietal purity




®
A F I L I A THE SUSTAINABLE TEXTILE SENSE OF LEATHER

POSSIBLE DESIGN
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PRINTING
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Scay<sroup GmbH / SUSMATA
WASTEAL New Generation Material




WASTEAINNACHHALTIGBEGANESFLANZENUNDBIOBASIERTERATERIAL
DERNEUENGENERATIOAJUSINDUSTRIELLENEABFALLENMHNEZUKUNFTIGEN
LEBENSZYKLUSNASTEA DAS MATERIAL WELCHESIN FAST ALLEN
PRODUKTKATEGORVERTIKAUMGESETAVERDEMANN

In einer Welt, in der Nachhaltigkeitauf Innovationtrifft, entstandausdem Herzen

der Teeindustrie eine bemerkenswerte Offenbarung Aus den Uberresten

industrieller Teeabfélle ist ein wahrer GameChanger entstanden ¢ genannt
WASTEA

Esist nicht nur ein Material, es ist eine nachhaltige,vegane, pflanzlicheund

biologischeRevolutiondie neu definiert, wasmaoglichist.

Es ist ein Material der neuen Generation (NGM), ein Chamaleonfir alle
Produktkategoriennkl. ftir die Automobilindustrie



https://assetseur.mkt.dynamics.com/aac/13b7
ac3t4823bl6b-
68f9464c15c9/digitalassets/docs/61c44dbarl-
efl1-a6706045bd8a98157ts=638618197500000000

https://assetseur.mkt.dynamics.com/aac/13b7
ac3f4823bl16b
68f9464cl15c9/digitalassets/docs/32c5edid 7 1-
efl1-a6706045bd8a98157ts=638618197210000000



https://munichexpo.sharepoint.com/Freigegebene%20Dokumente/eMove360/eMove360%20Europe%202024/Awards%202024/MATERIALICA%20Award%202024/Scays%20Group/WASTEA%20Slide%20Deck%20English%202.pdf
https://munichexpo.sharepoint.com/Freigegebene%20Dokumente/eMove360/eMove360%20Europe%202024/Awards%202024/MATERIALICA%20Award%202024/Scays%20Group/WASTEA%20Slide%20Deck%20English%202.pdf
https://munichexpo.sharepoint.com/Freigegebene%20Dokumente/eMove360/eMove360%20Europe%202024/Awards%202024/MATERIALICA%20Award%202024/Scays%20Group/WASTEA%20Slide%20Deck%20English%202.pdf
https://munichexpo.sharepoint.com/Freigegebene%20Dokumente/eMove360/eMove360%20Europe%202024/Awards%202024/MATERIALICA%20Award%202024/Scays%20Group/WASTEA%20Slide%20Deck%20English%202.pdf
https://assets-eur.mkt.dynamics.com/aac713b7-ac3f-4823-b16b-68f9464c15c9/digitalassets/docs/32c5edfd-b971-ef11-a670-6045bd8a9815?ts=638618197210000000
https://assets-eur.mkt.dynamics.com/aac713b7-ac3f-4823-b16b-68f9464c15c9/digitalassets/docs/32c5edfd-b971-ef11-a670-6045bd8a9815?ts=638618197210000000
https://assets-eur.mkt.dynamics.com/aac713b7-ac3f-4823-b16b-68f9464c15c9/digitalassets/docs/32c5edfd-b971-ef11-a670-6045bd8a9815?ts=638618197210000000
https://assets-eur.mkt.dynamics.com/aac713b7-ac3f-4823-b16b-68f9464c15c9/digitalassets/docs/32c5edfd-b971-ef11-a670-6045bd8a9815?ts=638618197210000000

Ottobock SE & CoKGaA
FlachfaseiGreenLine




Eine nachhaltige Faseralternative flur Kohlenstoff
und Glasfasern in der Orthopadietechnik

Inkl. speziell fur die Verarbeitung von Flachfasern
entwickelte, standardisierte und getestete Legeplane
zur Herstellung langlebiger und sicherer
Prothesenschafte









Product




Buck GmbH & Co. KG
TheBuckshtulle
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TheBuckshlle
A biobased & biodegradable tree grow
sleeve




Productdescription

A Material: Cotton and polylactic acid

A Colour: Beige, light brown

A Dimensions: @ approx. 10 cm x 120 cm (changes in length
possible)

A Weight: 0,13 kg

A Durability: min. 5 years depending on location and UV

exposure



The advantages

A Environmental friendly

Thebuckshiilles made of biobased material and therefore leaves no microplastic behind when it
decomposes. It was rated 4 out of 4 stars in the OK biobased test (TUV Austria).

A Growth

Thanks to the knitted sheath structure, the plant is supplied with sufficient light and oxygen.

A Ventilation

Sufficient ventilation prevents an increase in humidity inside the envelope. This reduces thenw@Kaf
and fungal growth. Overheating due to heat accumulation is also prevented.

A Customer specification ‘7
The mesh size, mesh pitch and sheath length can be individually sy

A Protection
Protects plants from deer damage and weeds.

A Durability

Thebuckshulleguarantees protection for at least 5 years.

A Handling

The assembly time of theuckshilles approx. 20 seconds per sleeve &



Installation : The bucksh Ulle is delivered lying flat and must be counterfolded by hand against the
existing fold . Folding once results in the round or slightly square cover. Drive the support rod approx.
30 cm into the soil, hold the branches together, put the cover over the plant, press the flaps into the
cover, push the support rod through the flaps inside the cover, if necessary fix the cover to the
support rod with the help of a hand stapler and check the contact of the cover with the ground .

Article Bundl | Pcs per
description e box

Buckshille 25

100 Pcs 200Pcs 600Pcs

oWe use
creativity and

expertise to stay
one step.ahead
of
developments. @



A When is a plastic called "organic"?

A At Buck, we use polylactic acid proportionately as a raw material for our sustainable
tree cover. We have also paid attention to the purity of polylactic acid: As long as it
remains over 99%pure, there are no problems with plasticisers or other additives, which
are usually not bio-based. Everyone is talking about bioplastics. They promise
independence from fossil resources and are supposed to stop the increasing littering of
our forests. But what is actually hidden behind the term "bioplastics" and what can
these miracle materials achieve?

A The definition of bioplastic is not as clear-cut as it might seem. A bioplastic either
consists of renewable raw materials, is biodegradable or both. Conversely, this
means that a plastic made from petroleum can also be called a bioplastic if it is
degradable . A biobased plastic, on the other hand, is not necessarily biodegradable .

S/

Biokunststoffe Biokunststoffe

@

PLA, PHA
Bio-PE, BioPET
Konventionelle
Kunststoffe




Do bioplastics decompose Into
microplastics?

When they hear the word "decomposition”, many people immediately think of the term
"microplastic”. So does the bio-based and biodegradable plastic decompose into
microplastic? Because that would not be a desirable decomposition product at all.
Fortunately, the answer is:this is not the case.

As our buckshille has been rated 4 out of 4 stars in the OK biobased testing programme
(TOV Austria) and thus has more than 80% renewable carbon product content, no
microplastics can be produced during decomposition .

According to the Bund fir Umwelt und Naturschutz Deutschland e.V.(BUND), microplastics
are defined as solid, insoluble, particulate and non-biodegradable synthetic polymers
smaller than 5 millimetres . They are formed by the physical decomposition of larger pieces
of plastic. Through the influence of wind, sunlight and mechanical forces, the plastic is
ground into smaller and smaller particles. The molecular structure, however, remains
unchanged . Biodegradation, on the other hand, corresponds to chemical decomposition .
Here, molecular compounds are destroyed so that harmless degradation products such as
CO, and H,O are produced in the end.

physikalischer chemischer
Abbau Abbau
% %
*sele ®eele
otoee XTI
.l.*f .l.@g W -V
g o% ’ TU
coew -3
oo ‘O S~ \ AUSTRIA
o% ee
saee =
eo¢ 1 . 1888
1) OK biobased 2424
52, @
e -
"i\\j 1 A major advantage of biodegradable plastics is that they do not decompose
& @ into microplastics, or that the microplastic particles that are initially created
& are degraded into harmless molecules in the further course of time



Tupperware
WOW POP Microwave Popcorn Maker




Productdescription

ThisPopcornmakeallowsconsumergo quicklymakePopcornby themselvesn
their Microwave

Byextendingthe siliconebasethey canput the kernelsinside addflavorandclose
with the lid to finally put the microwavefor a few minute until they hear‘gopping
2 dazhekernels

Afterwards,theywill ableto drink directlyin the bowl

um— MEAEEERAEELT L L
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Product details

Intuitive cover positioning -

——  Pictos

Two intuitive cover positions Clear pictos explain use and
to serve specific functions

maintenance of the product
R

L L
- | -__\}
\ — ___/.

Closed off position for -~
seasoning and shaking

Position for microwaving &

Borosilicate t
shaking out unpopped kernels Borosilicate tray

The glass tray protects the silicone
base of damages and ensures the
ideal popping performance

Collapsible

Easy to collapse, transport and

store away.
Made of food grade silicone, PP and borosilicate
High quality, food safe & BPA-free material



SpaceSaving

A Thankso the geometryof the baseandthe foldablesiliconematerialused the baseis collapsible

A Theheightdecreasegrom 150mmto 55mmwhen collapsinghe product It allowsan eastransnortation

- ” o
— uacha;,."
T
-

and aspacesavingstorage

Onecover three functions

MEEEERNERAEEZETET T >

&

By placing the cover in open position
(left picture),
the lid is designed to achieve two functiol

Let the steam come out during the popping process

The removal oftinpoppedkernel.
By placing the cover in close position (right picture)

Add somdlavoursin the popcorns & shake to mix



Glass Insert Tray

In the middle of
The flaps hold the glass in fixed position
the base, a borosilicate glass is integrated to
pop the kernels on. It protects the silicone from burns, make
sure that we reach the desired temperature for popping and
ensures a consistent popping time without burned kernels.
The glass tray holds exactly the amount of kernels for two Venting slit
serving portions which is the maximum for the base to hold

when popped.

Held by one flap at each side, the glass insert is easily takel
for cleaning and assembled again.
The venting slit on the base guarantees stability of the produ~t

during microwaving so no air build up can occur The rib prevents direct contact with the
consumer and provides rigidity

Small air channels to avoid vacuum
during and after microwaving

Bottom structure

Thecurvaceoubase structure is designed for
three functions

An ideal height for the kernels during the
popping process

Protecting the glass tray from shock during
the transport

Protect the user hands from the hot surface
underneath the glass insert




FromPreparation
to eating

Can be clean in the dishwasher

W

Can be use in microwave (BPA Free)
W

One hand carrying

W

Only use ONE product to do multiple
preparation steps




Tupperware
Ultimate Silicone Slim Bags




Productdetails

This range is composed of 3 reusable & durable slim silicone bags : large, medium & small

LARGE (20cm*23,5cm) MEDIUM (19cm*18cm SMALL (18cm*12cm)



Tupperware Ultimate Silicone Slim Bag#/aterialica 2024

At Tupperware we design, manufacture, and distribute
authentic, highquality and ingeniously innovative products
that people love and trust.

Our new Ultimate silicone slim bags are crafted to seamlessly

slip into or hook onto your otthe-go bag, tuck away in the
freezer or pantry, effortlessly fitting into compact spaces ¢
preserving contents as excess air can easily be removed
are flexible, lightweight, compact, extremely durable and
made from food approved, BHfee silicone material.

These versatile, legiroof, reusable bags empower you to
travel, organize and transition from freezer to microwave,
sousvide, bulk shopping, all in one! All designed with a <
at the top to hook a carabineer for hands free carrying. TI
come in 3 different sizes: Large (1.6l), Medium (950ml), £
(300ml). In addition, the medium size can also be used tc
store your liquids in your carfgn luggage as it meets TSA
requirements.

Our unique patented closure that ensures a high quality
watertight seal with an easy opening and closing was onl
made possible by combining a smart design with innovat
materials and processes. As a result we are able to offer
single component products that are adhesive free and wi
no risk of tearing when turned inside out for perfect clean
Thanks to this we can again deliver another very sustain:
product that perfectly fits our values arahables our
customers to use them for many years to come.

While one side is matt we integrated a transparent polished

window on the other side that helps to easily identify the

bags' contents. In that transparent window we added a wave
that indicates the maximum filling level, making life easy and

mess free for our users.

Tupperware



uUltimate Tupperware

Perfect size
for traveling

Ultimate Tupperware’

------------

Ultimate sous vide,
made easy

5!.tip1ate Tupperware’

ccccccccccc

m |
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Ultimate Tupperware’ R N —

TR i I

Space saving e - | |

So cool
they’ll freeze

Fully

nestable N Ty -

Tupperware’

For more than 77 years, Tupperware has
been designing cuttingdge home and
kitchen solutions to help save time, money,
space, food and energy that are both
functional and environmentally responsible.
Passed down through generations, our
products are trusted companions in the
kitchens and homes of millions around the
world- and they will continue to be staples
for years to come.

Today, we continue to strive for excellence
in innovation for the benefit of our planet
and for our people. Knowing that we can
make a positive impact on individuals, their
communities, and our planet motivates us
to continue creating ecdriendly solutions

to make food last longer and make
transporting food orthe-go easier and less
wasteful. We are proud to have more than
8,500 functional design and utility patents
for our solutiorroriented kitchen and home
products. Every day, we are nurturing a
better future through the use of
Tupperware products that help to reduce
food and singleuse plastic waste, ensuring a
better future for our families, our children,
our communities and our planet.



CO2 Efficiency




MercedesBenz AG
Monosandwich




Das Monosandwich verkorpert eine
zukunftsorientierte Losung zur Steigerung der
Ressourcenschonung im Fahrzeuginterieur. Es wurde
als Antwort auf die drangenden Fragen der
Nachhaltigkeit und COReduktion im

Automobilsektor entwickelt und kombiniert
LeichtbauRezyklateinsatand Kreislauffahigkeit mit
wirtschaftlicher Verfahrenstechnik.

https://assetseur.mkt.dynamics.com/aac/13b7
ac3t4823bl6b-
68f9464cl15c9/digitalassets/docs/d1bfa58w/0-
efl1-a6706045bd8a98157ts=638617379240000000



https://assets-eur.mkt.dynamics.com/aac713b7-ac3f-4823-b16b-68f9464c15c9/digitalassets/docs/d1bfa58c-fb70-ef11-a670-6045bd8a9815?ts=638617379240000000
https://assets-eur.mkt.dynamics.com/aac713b7-ac3f-4823-b16b-68f9464c15c9/digitalassets/docs/d1bfa58c-fb70-ef11-a670-6045bd8a9815?ts=638617379240000000
https://assets-eur.mkt.dynamics.com/aac713b7-ac3f-4823-b16b-68f9464c15c9/digitalassets/docs/d1bfa58c-fb70-ef11-a670-6045bd8a9815?ts=638617379240000000
https://assets-eur.mkt.dynamics.com/aac713b7-ac3f-4823-b16b-68f9464c15c9/digitalassets/docs/d1bfa58c-fb70-ef11-a670-6045bd8a9815?ts=638617379240000000

Monosandwich 900g/m? Prototypenwerkzeug HEGkor



Monosandwich 900g/m? ohne Dekoration



_/U@‘@. audoich
fedbeeu veiodelt

Nosioso-duatly
Techschekt Jads/u?
PET-PET lheatorl b

Monosandwich Deckschicht 300g/m? PEHET selbstverstarkt




Charging& Energy




Phoenix Contact GmbH & Co. KG
ArcZero




The DC connector witArcZeraechnology made from
massbalanced plastic combines sustainability in the
product with sustainability in the application. Mass
balanced plastics contain a proportion of renewable or
recycled raw materials that are certified according to a
mass balance method. This makes it possible to use the
existing production infrastructure and improve the
carbon footprint at the same time. The DC connector
with ArcZeraechnology from Phoenix Contact is
suitable for DC applications as it safely and reliably
protects the operator from the dangerous electric arc.



Advantages of DC Microgrids

= Reduction of the conversion points AC-DC/DC-AC
= Many devices are DC-based or have a intermediate circuit

= Energy savingsof upto 10%

= Easy integration of renewable and storage energies

= DC grid can supportthe AC supply grid
= Bidirectional energy flow (speed)
= Power quality (consistence)

= Power reliability (availability)




DC Drivers - Industry

Sources
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Principle of Electronic Suppression

= Order of disconnection
= ‘+’ contact
= Pilot/control pin
= ‘-’ contact
= PE

= Extremely fast switch from conduction
E)locking mode

\ | |

+

C i

Control pin

HO
H=

|

\J |
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The DC Connector with Arc Zero Technology

= (almost) arc-free plugging and unplugging even under DC load
= High mating cycles: 500 (connector) / 20k (electronics)
= Scalable concept

= Unplug up to 8 kW (400V/20A) or 16 kW (800V/20A)

= Plugupto2 kW (400V and 800V)
= Compact design
= All characteristics of PRC 35 series

= P /IK/ Outdoor...




Student




Lina Heuermann
Porcellanataliana: | coccrotti




Porcellana Italiana: 1 coccl rott
Die zerbrochenen Scherben ﬁ

N FTe—y A



Automotiv -Tex,til,?_

A Bildet ein neues Verstandnis von
Schoénheit

A Schafft Alleinstellungsmerkmal

A Erlebnis tber Qualitat, Verantwortung
und Asthetik

A Responsable Design -> Handwerk,
Produktkreislauf, Materialitat

A RETURMNRENEWKonNnzept (Produkt +
Service = Nachhaltigkeit foérdern)

Lina Heuermann 58



Vortelle

A Individualisierte Formgebung,
strukturierte Oberflachen, Gravuren,

punktiert gesetzte Farbgebung

->Prestigeobjekt

A Materialitat und Formstruktur
erschafft Exklusivitat

A Vielfaltin Formgebung ->
Anpassungsfahigkeit an Untergrund

Explosionszeichnung

Lina Heuermann 59



Vision

A Weiterentwicklung erfolgt mit F&E
Projekt (hochschulintern)

A Material in Kombination mit
Formgebung als Funktions - und
Asthetik -Element

A Auditiver Effekt durch Interaktion
mit weiteren Gegenstanden;
direkte Beriihrung ( touch to
touch )

-> erschafft Emotionen,
Verbundenheit

A Haptik & Optik reizt die Sinne

Lina Heuermann

60



