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Mid-2024

Cross-Border 3 digital pilot lines
Company on circular production
Consortia

From mid-2025

Selection of the highest-potential pilot line
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CYPRESS

A physical pilot line
demonstrating highly-circular
and resource-efficient production
for a key e-vehicle system

Mid-2027
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Planning CYPRESS

* Physical Pilot Application (D_phys1) is due 15.02.2026
* Other deliverables are flexible in time

T T
T e le e o elole e

Pilot and consortia
definition

: Digital Pilot A
Irp;-)lemt.antatlon of Applicatiol " o o a\%"'
digital pilots D d|g|1 D-

: Physical Pil;

Implgmen?atmn of aoplicatlll pw*'m
physical pilot D_phys1 ©-

Valorization of pilots

CYPRESS project ends 31.05.2027
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H2 Storage Tank

case study Hyundai NEXO:

- Volume: 52L
- Service pressure: 700bar

- H2 capacity: 2kg per tank (3 tanks per vehicle)
- Range >650km

CFRP-LAMINATE
Mechanical resistance

METALLIC BOSS
Load Transfer & Tightness

THERMOPLASTIC LINER
Permeation Barrier
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Hydrogen Tank Pilot - What?

Opportunity for circularity & resource-efficiency:
Introduction of recycled carbon will combine circularity with cost reduction

Main challenges: . | Pilot key technologies:

* Use of recycled carbon fiber

3 | Manufacture of wrapping yarn

* Use of discontinuous filaments combined = ‘l
in wrapping yarn . \

Impregnation of wrapping yarn

Optimization of filament winding

* Adjustment of winding technolo : .
= Srdne By process combined with local patches

* Use of carbon fiber patches in the hubs

New boss design

* Replacement of metal boss by composite
materials

* Eventually use of bio-ﬁbaﬁsed or TP resins
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Cypress Pilot-Line : Hydrogen Tank
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Wagenfelder

SHARP Composites
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Wp Description

WP1: Fiber Yarn Optimization
1.1, Material specification ( 3 types)

WP Leader

Wagenfelder

Global Workplan and Deliverables

2025

2026

Q3

Q4

Q1

Q2

1.2, Spinning process optimization

1.3. Input parameter for digital tool

Composite Material Optimization
2.1, Optimize winding process

Sharp

2.2. Testing of mechnical properties

2.3.  Input parameter for digital tool

WP3 Design of the Hydrogen Tanks
3.1, Design of new tank

Sharp

3.2.  Benchmark vs. virgin CF material

Milestone

Deliverables
1 Application document at start of project

Co-funded by
initerrey the European Union

Meuse - Rhine - se-og)

2025 2026
Q3 Q4 Q1 Q2

3.3. Digital twin

WP4 Design of a new boss system
4.1. Design concepts vs. metal incumbent

Pontis

2 Circular potential intermediate report

3 Full Technical report

4 Full Circularity Scan Report

4.2, Processing options

4.3, Input parameter for digital tool

WP5 Digital pilot
5.1.  Modelling of process

Conbility

5.2. Parameters

5.3. LCA/Co2 footprint

WP6 Economics
6.1. Economic analysis

Volante

6.2. Sensitivites

6.3.  Recommendations for physical pilot

Cypress: E-Mohility & Circularity Day
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Wagenfelder

Spinnereien
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Company Introduction

CYPRESS

Wagenfelder Spinnereien GmbH

* Who we are:
* Staple fiber spinning mill with a long-lasting history
* Located in Wagenfeld, near Osnabrlck, Germany
* 100 employees
* 5different spinning technologies

* Processing of natural- and man-made fibers

* Motivation of processing carbon fiber material
* Recycling is one of the major topic within a spinning mill
* Extensive experience with recycled para-aramid

* Great potential for the reuse of carbon fibers Wagenfelder

Spinnereien
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What material is usable

Recycelte Carbonfasern (rCF)

Verschnitt Restspulen Prepregs End-of-Life CFK
(Typ 1) (Typ 1) (Typ 2) (Typ 3)
| I I I
Sekundére Fasern rC Recycelte Fasern
(harzfre|) (Pyrolyse/Solvolyse
notwendig)

| Wagenfelder
m Spinnereien
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Production of rCF-Yarns CYPRESS

* Yarn structure: =
* Wrap spinning process

* Advantage:

rCF material is laying in direction of the yarn

* Covered with a Filament Yarn Material == Carbon staple fibers

(glass fiber or thermoplastic fiber ) @  (ptional mixed with
thermoplastic staple fibers

* For thermoset application: —— Wrapping yarn

Nearly 100 % rCF Yarn are possible

* Forthermoplastic application:

Mixture with thermoplastic fiber material is possible -
Wagenfelder
@ Spinnereien
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Process steps for rCF-Yarn

» rCF- Wrap Hybrldyarn 50%/50% rCF / Thermoplast for Thermoplast Appllcatlon

Wagenfelder

Spinnereien

69  Cypress: E-Mobility & Circularity Day



Co-funded by
T Cy the European Union

Meuse - Rhine - s -og)

Application

Dietmar Weber, CEO
dietmar.weber@wagenfelder.de

INNOVATION
AWARDS
WINNER
2025

Wagenfelder Spinnereien GmbH

Maschweg 1-7
49419 Wagenfeld
Tel. 05444 | 501-24
www.rCF-yarn.com
www.wagenfelder.de

Wagenfelder

Spinnereien
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SHARP’s Core Competences

CYPRESS

Flament * World-wide renown experts in filament
Winding winding since nearly 4 decades

* Ploneers of numerical simulation in the field
of composites developing state-of-the-art
software tools

Numerical
Simulation

* Programming of first Composite Pressure
Vessels (CPV’s) being wound on robotic
processing equipment

SUALEIY » Extensive network of stakeholders of the
Processing L :
automotive Industry and the H2 community
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State-of-the-Art Filament Winding and Testing of COPV’s
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Filament Wound Composites CYPRESS

Original additive manufacturing

* Automated Process
* Repeatability
Pulleys * Quality (out of autoclave)
Drive box 5%
* Productivity
* Additive manufacturing

Continuous ____ &2
rovmg N

* 100% of the material is used (= no waste)
* No finishing required

* Use of the raw materials in their cheapest forms

* No expensive semi-finished products (e.g.

Rotali | '
otating mandre prepregs or fabrics)

* Directional properties of fibres

* Taylor a composite which meets the main
loads and constrains of the application
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... it’s not a new technology!

CYPRESS
April 2, 1963 R £ YOUNO 3,083,864 Apeil 2, 1963 R £ YOUNG 3,083,864
PLUANT WUSD TESSILY 4SO MEEDS 1R FODNG SAi FILAGNT W0 TESSRLS M WETCS PR PORING A
Origian) Piled Sov, B9, 1087 2 Rertedient § Orlgisal Piled Sov, 36, 3067 2 Bavtedient 2

G
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Software Solutions CYPRESS

Pioneering simulation and off-line machine programming

S, 533

(Avg: 75%)
+3.332e+02
+2.962e+02
+2.593e+02
+2.223e+02
+1.853e+02
+1.484e+02
+1.114e+02
+7.445e+01
+3,749%+01
+5.256e-01
-3.644e+01
-7.340e+01
-1.104e+02

ComposicaD ABAQUS
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Innovative Processing

Robotic filament winding offering high flexibility and increased productivity

77 Cypress: E-Mobility & Circularity Day g) sharp .
composites



Co-funded by
T Cy the European Union

Meuse - Rhine - s -og)

CYPRESS activities

Winding trials and optimization of
processing parameters (impregnation
settings, fibre pre-tension)

Manufacturing of ring samples for material
testing to assess mechanical properties

Filament winding of scaled prototypes (SL)

Numerical modelling and simulation (FEA)

Boss part design

Current status:

* De-risking experiments to validate processing
* Baseline design of H2 tank using 70% of rCF

78  Cypress: E-Mobility & Circularity Day 5() Sharp

composites



PONTIS Engineering

PONTIS

ENGINEERING
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Pontis Engineering
CYPRESS
* Founded in 2007 “
* Specialized in development of advanced
composite products ENEWABLLS
* One-stop-Shop solutions from
Conceptual Design to Manufacturing
support
MOBILITY
DESIGN PROCESS PROTOTYPING MANUFACTURING AEROSPACE

DEVELOPMENT
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Why a Composite Boss?

CYPRESS

Reduces strain discontinuity at the triple point:

Metal
* Where the liner, boss and composite overwrap meet. insert/sleeve ggsspan
. ‘ ' forinfusion
* Potential weight-savings:
* Carbon fiber composites have better specific strength s

Liner A

if utilized correctly.

Better recycling of material:

* No down-cycling of material - used in a high strength,
high performance part.

Better non-structural performance:
* CTE closer to overwrap - cryogenic applications
* No galvanic corrosion between boss and overwrap
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CYPRESS

| 5p.53 0)
4
. Cutaway view

, X \L X
/ Boss inner layer

/ (k) \
' [sometric view &/

Boss Shear Out + Boss Blow Out

Undesired (unsafe) failure modes
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Utilizing Material: Processing Options

Injection Moulding
Bulk Moulding

Random Chopped ~40%
Hand Fill
Non-woven

RET

Aligned Chopped ~160%

Aligned Quasi-Isotropic ~90 %

Percentage of aluminum properties for composite laminate at vy = 55%

Insert
placement

External Requirements

Increasing Fiber Length and Orientation

\
\

o ]

Q9
00

Cypress: E-Mobil Matrik addition methods: Increasing Compaction (Fiber Volume Fraction) PONTIS
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Conbility s Portfolio

Technology Evaluation One Stop Shop Services

; : ... related to Winding and
Process Chain Modelling and ° ]
. Placement of Tapes, Prepregs,
Evaluation e
Towpregs and Dry-Fiber:
Cost and Carbon Footprint :
Prototyping

Assessment

Design of production Manufacturing Services

Scenarios Product Design
Part Testing
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CYPRESS

Composite Production
Machines

... for Winding and Placement
of Tapes, Prepregs, Towpregs
and Dry-Fiber:

Single Applicators, Winding

Axis, etc.

Turnkey Production

Machines (Series
Production or R&D)

3D Tape / Prepreg / Dryfiber
Placement & Winding

| Winding Cell for thermoset towpreg and

’CONBILITY.

producing sustainability






