CARBON FIBRES & ADVANCED HIGH
PERFORMANCE COMPOSITES CLUSTER
(CFPC)

The Cluster activity under H2020 aims to bring together EC funded projects to enable the sharing of ideas, results and concepts, contributing to the EU Strategic Research
Roadmaps and to use the synergistic effect to improve the dissemination and exploitation of the project results and enhance their impact.

Five projects, which initially formed this cluster, relate to the sustainable production and recycling of carbon fibres (CF) and carbon fibre composites.
CARBOPREC, FIBRALSPEC and NEWSPEC investigate CF precursor development where cheaper CF and independence from international monopolies are some of the
main aims. EUCARBON aims at independence from non-European suppliers on Space qualified carbon fibres.

REFORM deals with the recycling of CF composites. Six more projects have been added: FIBREMOD (Fibre break models for designing novel composite microstructures
and applications), BIO4SELF (Biobased self-functionalised self-reinforced composite materials based on high performance nanofibrillar PLA fibres), 1D-NEON
(1D Nanofibre Electro-Optic Networks), MODCOMP (Modified cost effective fibre based structures with improved multi-functionality and performance), GREENLIGHT
(Cost effective lignin-based fibres for innovative light-weight applications).
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Py e Protocol for acrylation of lignin in pilot-scale and First time
EELF_ZLL.}H'EI‘_ proof of technical feasibility of organosolv fractionation of softwood ewstPE '©
| methods
e Elaboration of masterbatches for CNT dispersion in lignin matrix
m * Homogeneous and stable liquid dispersion for addition in cellulose
dope and Knowledge in noncovalent interactions between
| bio-based matrices and carbon nanotubes
' e Implementation of multifilaments wet-spinning line for carbon
nanotubes doped cellulose fibers
" e Formulation of lignin including plasticizer and carbon nanotubes
e Carbonization of cellulose based precursor fibers/textiles and of
hybrid lignin/cellulose based precursor fibers/textiles
¥ * Weaving of both precursors fibers and carbon fibers and
@ Composite processing by RTM, infusion, SMC using thermoset and
thermoplastic resins and methodology for testing composites.

e Green polyethylene precursors for carbon fibres (CF)

based on bio-PE blends.

e Modification of PE precursor using carbon nanotubes
(CNT) or crystalline nano cellulose (CNC)

e Batch samples of PE-CFs have been processed at lab scale.

e Continuous stabilization pilot line for sulfurization

treatment of PE fibre precursor has been designed,

manufactured and installed

e Double-spot pilot prototype for plasma treatment and
surface functionalization of endless CF

e Transportable remote Raman system for on line

monitoring

4 (
e I[mplementation of a manufacturing site with the

capacity to produce high modulus carbon fibres
(with the installation of a high temperature furnace
at FISIPE’s carbon fibre manufacturing pilot plant)

e High modulus carbon fibre grade (12k-filaments tow
with a tensile modulus of 348 GPa and tensile

strength of 4200 MPa)

e Epoxy pre-impregnated materials based on these
fibres and on reference high and ultra-high modulus
carbon fibres

e Manufacturing of two Space demonstrators with

e Supercapacitors based on Carbon Nano Fibers (CNFs) for next

generation energy storage devices

e A prototype of Operational Mechano-Electro Spinner

e A continuous stabilization line (for oxidation treatment of Cfs

precursors).

e Green precursors of carbon fibres based on lignin and blends

e Production of carbon fibers with enhanced properties developed
within the framework of the project operations of nanoprofiling
and nanomodification using nanoparticles produced from plant
raw materials.

e Protocols for analyzing fiber/matrix interface mechanical

the European high modulus carbon fibres (a tube behavior with a fast, local, non destructive method

(for strut) and an antenna sub-reflector). * Novel composites based on CFs with enhanced properties (new
nanoprofiled fibers and fibers with new nanomodified glazing)
together with nanomodified binders.

e Methods to improve the recyclability and reuse of composite components * A low-cost open-source augmented reality lay-up system
e RE-FORM boards, which use recycled material to replace virgin material * Water and abrasive recycling unit that recovers up to 95% of abrasive and

with a reduction in raw material use and costs of 30% - 40%, as well as R E FL D RM water during use, as well as waterjet hardware, software and parameter sets
reducing storage weight and volume for fixtures -t that reduce cutting time and energy use of waterjet machining 50% - 75%

e Laser-assisted tape-layup system that lowers setting energy and scrap by e Fibre recovery mechanism that can reclaim fibres with under 5% resin
50% and cost by 45% for the right part content and with strength losses of only 25% - 30% and 40% - 50% for carbon

and glass, respectively.
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