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ENABLING ADVANCES IN SPACE TECHNOLOGY 
The first European Intermediate Modulus and High Modulus carbon fibres. 

Established the capacity to perform R&D in carbon fibres and pre-impregnated 
materials for high performance applications. 

Promote the development of a European value chain for high performance 
composites. 

Project Coordinator 

Nuno Rocha 

space@inegi.up.pt 

Institute of Science and Innovation in 
Mechanical and Industrial Engineering 
(INEGI) http://www.inegi.pt/ 

b @i i  

WORKSHOP WITH SEMINAR 
SESSIONS BY SPACECARBON  
The SpaceCarbon Workshop will be held 
as the 2nd day of the 2-day event. This 
will include Seminar sessions on carbon 
fibers and prepregs manufacturing, 
advanced characterization, including 
space relevant environments, and the 
design of launchers and satellites. 
 

UPCOMING EVENTS 

SPACECARBON FINAL 
CONFERENCE 
The SpaceCarbon Final Conference will 
be held in Porto (Portugal) between 7th 
and 8th June 2022, during the 1nt day, 
including the presentation of key 
SpaceCarbon results, and also key 
invited speeches from main players and 
institutions in the sector. 

 

 

 
 

MORE NEWS HERE 
RECENT INTERESTING RESULTS 
•IMCF with TS = 4.7 GPa and  

TM = 285 GPa 
•HMCF with TS = 4.0 GPa and  

TM = 380 GPa 
•CFRPs with higher than 160 GPa 

Young’s modulus and 2 GPa tensile 
strength (0o) & ILSS equal to 95 MPa 

•Electrical conductivity of resin samples 
with 0.16% CNT=9.4x10-6 S/m 

•Hot melt prepregs produced using a semi-
industrial equipment  

 
 

In this Newsletter 
● Contribution of SpaceCarbon project to European 
Space Excellence and strategic objectives. 

● Updates on manufacturing of advanced 
materials and components 

“SpaceCarbon is a major milestone to produce lightweight 
composites structures for Space using European carbon fibre-
based technology”  
 

● Advances in characterization 

● Dissemination & Communication 
Activities 

● Q&A 

http://spacecarbon-project.eu/
https://spacecarbon-project.eu/
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Q: ARE CARBON FIBERS REINFORCED COMPOSITES THE 
ANSWER TO SUSTAINABILITY CONCERNS? 

A: In the short-term benefits were assessed on the impact 
during the service life of the Space demonstrators studied. For 
composites, impact evaluations through LCA method 
denoted that further long-term benefits can be realized by the 
different EoL scenarios, which have pointed out that 
recycling and reuse could further minimize the harmful 
environmental effects. Optimising the production life-cycle is 
also an important step to maximize the overall impact of the 
technology. 
 

Q: ΗΟW SPACECARBON CARBON FIBERS ENABLE 
STRATEGIC EUROPEAN INDEPENDENCY IN SPACE? 

A: One of the main aspects that SpaceCarbon project intents 
to impact is the promotion of a European endogenous market 
based on Intermediate and High Modulus Carbon Fibers 
(CFs). SpaceCarbon promotes industry and research 
institutions engagement and creates a strategic route-to-
market within Europe CF and advanced carbon fibres 
reinforced polymers (CFRP) pre-impregnated materials for 
demanding Space applications. This can also be understood as 
a technology push benefiting other sectors. SpaceCarbon 
further contributes to ongoing deep changes on the overall 
transports sector, through the development of novel and high 
performance lightweight materials. 

 
 

Q: WHICH ARE THE BENEFITS FOR CARBON FIBERS 
REINFORCED COMPOSITES (CFRPs) COMPONENTS IN 
SPACE? 

A: For Space applications, it is necessary that materials fulfill 
very demanding performance requirements. Due to high 
strength to weight ratio, multi-functionality and thermal 
stability CFRP are an excellent option to high performance 
applications. A maximum performance to weight ratio is 
aimed, due to high launching costs dependent on the final 
weight of the structures. 
 

Frequently asked Questions and Tips 

 
 

TECHNOLOGY SOLUTIONS FOR SPACE 
The satellite structures are sized for stiffness. 
Therefore, more than the 80 % of the carbon fiber 
material on satellites is of High or Ultra High 
Modulus. High strength fibers have limited 
applications for satellites, finding use for propellant 
tanks. They are also used in local areas are used as 
reinforcements to increase the mechanical capability 
provided by the high modulus configuration. 
Intermediate modulus fibres are essential for 
launcher structures, due to their outstanding 
strength to weight performance. 

 

With these CF, several pre-impregnated materials 
were prepared, using Space-relevant hot melt resins, 
through the implementation of a semi-industrial pre-
impregnation process. These materials will now be 
used to produce project demonstrators. In addition, 
the consortium keeps looking at the future evolutions 
of these building block materials. Research on these 
materials has been performed at critical properties 
level, such as the toughness and electrical and thermal 
properties through evaluation of resin modifications 
that will then be transferred to prepreg level.   

 

“Implementing the R&D capacity in Europe on raw-
materials research is essential to support the development 
of competitive lightweight structures technologies and to 
reduce the dependency on non-European sources.” 

SHORT NOTICE FROM PROJECT 
COORDINATOR 
In a context of increasing uncertainty of global 
geopolitical situation, the supply of critical materials 
for Strategic activities, such as in the Space sector, 
gains even more relevance. The dependency of the 
sector on non-European sources on carbon fibres 
(CFs) and related pre-impregnated materials to 
produce lightweight structures is of significant 
relevance for the European Space ecosystem. 

A relevant achievement in SpaceCarbon project is the 
production of intermediate modulus (IM) carbon 
fibres with different number of filaments (24k and 
12k), a critical material for launcher applications, as 
well as the production of the first European carbon 
fibres with 6k filaments entering in the High Modulus 
(HM) range.  
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NEWS ON PREIMPREGNATION 
The prepreg and its manufacture is the most 
impactful aspects for the Space Industry. Various 
types were manufactured within SpaceCarbon, 
depending on the application and the manufacturing 
technology. The tow-prepregs were developed, using 
the SGL IM fibers and the new resin system studied 
by INEGI for filament winding. The prepreg machine 
was designed and developed by AVIO to produce the 
prepreg materials required and then for the 
production of pressure vessels (1st demonstrator). 
The process parameters were optimized based on the 
resin characteristics. 

 

 

 

 

 
. 

The 2nd prepreg system is based on an IM fiber fabric. 
The prepreg manufacturing was established by AVIO 
with a commercial-grade machine. This material was 
used with hand-layup technology for the 
manufacturing of a 2nd demonstrator. 

The third prepreg is in the form of UD tape, using 
HM fibers produced by SGL and the same 
impregnation machine. In this case the material will 
be further processed through hand-layup technology 
for the production of two satellite AIRBUS 
demonstrators. 

 

 

 

 
 
 

 

HIGHLIGHTS ON THE DEVELOPMENT 
OF CARBON FIBERS FOR SPACE 

Aerospace industry uses carbon fiber with high 
modulus, a material with an intrinsically high 
performance allied with small filament count tow. 
Versatile, lightweight, ideal for these applications. 
A tailor-made, single polymer formulation was 
devised for wet spinning of all the different carbon 
fiber precursors. The available pilot scale large tow 
infrastructures, spinning and carbon fiber designs 
were adapted in a stepwise strategy from 50k tow 
filament count down to a 6k. It was further designed 
and manufactured a surface treatment for small 
filament count tows. 

 

 Q: WHAT IS THE EXPECTED SPACECARBON IMPACT ON 
THE TIME FROM CARBON FIBRES MANUFACTURING TO 
THEIR SUPPLY TO LAUNCHERS AND SATELLITE 
MANUFACTURERS? 

A: Presently most of the High Modulus fibres are produced 
outside Europe. This situation involves long supply times, as 
well a lot of bureaucracy concerning export controls. 
Moreover, with the global overall transport crisis, the supplies 
are not always assured on time. With an European source of 
fibres all those risks are mitigated, and the supply time may 
be reduced by half of the current. 
 

Q: WHAT IS THE CAPACITY OF SPACECARBON FOR 
PREIMPREGNATION (TONS/YEAR) ? 

A: Estimated capacity for the different products:  

• 5-10 tons/year for each material (tow-
prepregs, fabric-prepregs, UD tape 
prepregs) 

Q: WHAT IS THE CAPACITY OF SPACECARBON FOR CARBON 
FIBER PRODUCTION (TONS/YEAR)? 

A: Estimated capacity for the different products:  

• 24k IM CF – 10 ton annually 
• 12k IM CF – 6 ton annually 
• 6k HM CF – 0.3 ton annually 

 

Frequently asked Questions and Tips 
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DEVELOPMENT OF 
CHARACTERIZATION CAPACITY FOR 
SPACECRAFT SYSTEMS 
Contamination control is a critical aspect of risk 
mitigation for contamination sensitive surfaces in 
satellites. Molecular organic contaminants 
(MOCs) that are deposited on sensitive surfaces 
decrease the performances of instruments, 
equipment and in some case of entire subsystems. 

Current monitoring methods include: 

1. TQCM monitoring: Thermally stabilised Quartz 
Crystal Microbalances (TQCM) allows measuring 
the total amount (mass) of contamination very 
precisely and on-line. 

2. RGA: Residual Gas Analysis (RGA), by mass 
spectrometers, is real-time and in-situ. It is 
important to highlight that this technique 
represents the residual gas inside the vacuum 
chamber and not the condensation on a surface 
exposed to MOCs.  

3. Witness foils might be used which are 
investigated ex-situ after the test. Several methods 
like Infrared spectroscopy or X-ray Photo 
Spectroscopy (XPS) are used. 

 

Q: WHICH IS THE CRITICAL PARAMETER AFFECTING THE 
LIFE-CYCLE OF A SPACE VEHICLE? 

A: At this point, the critical parameter that affects the overall 
Life-Cycle is the amount of maximum distance covered. 
Currently, Space vehicles are used once till their EoL. As soon 
as modern objectives of precise redirection and landing of 
Vega launchers/satellites becomes enabling to use the same 
vehicle multiple times for space missions, the real benefits of 
using the CFRP technology will become unmatched. The 
benefits of CFRP space technology were realized in the Use 
phase, where LCA analysis demonstrates a notable decreasing 
environmental impact by substituting Stainless steel 
components in launchers and satellites. 
 

Q: WHAT IS SPECIFIC ON TEST CONDITIONS TO SUPPORT 
MATERIALS DEVELOPMENT FOR SPACE? 

A: To qualify materials for their suitability for space 
applications, assessment of outgassing properties is required. 
“Outgassing” is defined as the mass loss of a sample due to 
vacuum conditioning at elevated temperature. The test is 
ESA certified and is performed in accordance with ECSS-Q-
ST-70-02C: “Thermal vacuum outgassing test for the 
screening of space materials”. Other specification 
characterization techniques are associated with the radiation 
environmental, broad and cycling temperature ranges, and 
vacuum environment. 
 

T: GAINING ACCESS TO THE INTERFACE PROPERTIES OF 
CARBON FIBER AND EPOXY MATRIX AT THE NANOSCALE 

A: Nanoindentation is well-suited and non-destructive 
method for examining local mechanical properties of 
composites with force and displacement resolution of nN and 
nm. To investigate the properties of the interphase region, 
mechanical properties are determined in the scale of 100 nm 
depth in an attempt to increase the resolution of property 
determination when indenting from one constituent to the 
other, while effectively minimizing the force field. 
 

Frequently asked Questions and Tips 

 
 

ADVANCED CHARACTERIZATION TOOLS 
FOR CARBON FIBRES DEVELOPMENT 

The quantitative chemical composition Raman 
analysis enabled to gain insights on the bonding state of 
elements and the functional groups in the as-fabricated 
and surface treated carbon fibres and to support the 
related R&D process for the new carbon fibres. 
The mechanical properties, in terms of nanohardness 
and Young modulus, as well as deformation modes 
(pop-ins), of new SpaceCarbon CFRPs, as well as 
complementary support using SEM, nanoindentation 
and scanning probe microscopy. 
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Dissemination via participation in public events 
will introduce these technologies with success in 
society, while confidence in using SpaceCarbon 
technologies is increased by the presence in 
conferences and exhibitions oriented to Space 
technologies. SpaceCarbon was present in several 
open-to-public events, i.e., Researchers’ Night, 
Athens Science Festival, conferences, i.e. EASN, 
ECSSMET, and will be present to the JEC 
exhibition 2022 in May. 

 

DISSEMINATION ACTIVITIES 

The successful awareness of key results of 
SpaceCarbon project is implemented by following an 
established dissemination plan. This allows to 
support the development of a scientific ecosystem in 
related areas. 

 

Hybrid composites for the Space industry 

Space applications of carbon fibre reinforced polymer (CFRP) 
composites include several structural components of launchers and 
satellites, due to their high strength and stiffness properties, provided by 
carbon fibres. A major weakness of Europe is recognised as its 
dependency of non-European sources to cover all needs for Space-
compliant materials. SpaceCarbon project aims to develop European-
based carbon fibres and preimpregnated materials, enabling a 
European supply chain capable to reduce the dependency on this critical 
technology. We present the preliminary mechanical results of laminates 
containing European fibres, aiming to be used for launcher composite 
applications. 

Website: https://spacecarbon-project.eu/  

  

SPACECARBON PRESENCE IN 
CONFERENCES 
Eucass 2019, 8th European Conference for Aeronautics 
and Space Sciences, 1-4 July 2019, Madrid, Spain 

9th EASN International Conference on Innovation in 
Aviation & Space, 3-6 September 2019, Athens, Greece 

ECSSMET 2021, 16th European Conference on 
Spacecraft Structures, Materials and Environmental 
Testing, Virtual event. 

COMMUNICATION ACTIVITIES 
SPACECARBON PUBLICATION LIST 

 
 

SpaceCarbon Project: development of European carbon fibers 
and prepregs for Space applications 

Space applications of carbon fibre reinforced polymer (CFRP) 
composites include several structural components of launchers and 
satellites, due to their high strength and stiffness properties, provided 
by carbon fibres. A major weakness of Europe is recognised as its 
dependency of non-European sources to cover all needs for Space-
compliant materials. SpaceCarbon project aims to develop European-
based carbon fibres and preimpregnated materials, enabling a 
European supply chain capable to reduce the dependency on this 
critical technology. We present the preliminary mechanical results of 
laminates containing European fibres, aiming to be used for launcher 
composite applications.  

Life Cycle Assessment and possible impacts of CFRPs for 
space applications 

Life-cycle assessment, or LCA, is an environmental management 
technique that considers all the aspects of resources use and 
environmental releases associated with an industrial product, service, 
or a system. LCA is intended for comparison and not absolute 
evaluation, in this way assisting decision makers when choosing 
between alternative courses of action. In Space applications, LCA is 
used to evaluate environmental impacts from early research & design 
stage to the mission end according to United Nations General 
Assembly declaration for the need of development of Space 
Technologies that minimize the environmental impact. More 
specifically, in the frame of SpaceCarbon project, preliminary research 
design laboratory activities have been studied by the Life Cycle 
Assessment technique and environmental impact hotspots were 
identified, mainly the use of carbon fibres and epoxy resin which affect 
mainly “climate” and “resources” environmental damage categories. 
This is explained by the high energy intensity of carbon fibres 
production, petrochemical origin of carbon fibre preform, epoxy resin 
toxicity and related emissions (NOx, SO2). It is worth pointing out 
though, that weight reduction and related energy savings (e.g. 
reduction of fuels consumption), longevity of space technology 
application in the use phase are beneficial for the environmental 
impacts minimization. 

 

https://spacecarbon-project.eu/
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