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I. Introduction 

I.1. Objectives of the SWOT analysis 
 
This study has the objective to provide a general overview on the use of nanomaterials in the 
aeronautics and does not pretend to be exhaustive. It will give to small and medium sized 
enterprises (SMEs) the possibility to have a concise description of the development in this 
sector. For this reason no scientific detail and precise technological explanation are 
presented. 
 
Four main aspects of the industrial branch will be described in the SWOT analysis. The 
“Strengths” and “Weaknesses” will give information on the actual State of the Art concerning 
the use of nanomaterials and the “Opportunities” and “Threats” will describe future Trends 
and Vision in the industrial sector.  

In order to give precision about the definition of the terms “Strengths”, “Weaknesses” 
“Opportunities” and “Threats” in relation to the project NanoRoadSME, specific questions 
were defined for each of the four aspects. 

�  Actual industrial state of the art  

“Strengths”  
Which nanomaterials are presently industrially used in the corresponding sector? What are 
their technological and socio-economic advantages? 
 
“Weaknesses” 
What are the actual technological and socio-economic barriers to be overcome concerning 
products and applications in the corresponding sector? 
 

�  Trends and vision in the sector 
“Opportunities” 
How can R&D opportunities  in nanomaterials (new development of nanomaterials, scientific 
breakthroughs) solve the existing problems and improve the existing weaknesses of 
products? 
 
“Threats” 
What are the threats/risks  linked with the new opportunities; technological, market and 
socio-economic risks?  
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I.2. Overview on the aeronautics sector 
In 2002 the Advisory Council for Aeronautical Research in Europe (ACARE, 
www.acare4europe.com) released a Strategic Research Agenda for the next 20 years. 
Furthermore the Aerospace and Defence Industries Association of Europe (ASD, www.asd-
europe.org) published the ARTE21 paper.  
 
Looking at the 26 goals put forward by ACARE and the 23 integration/validation projects 
proposed in the ARTE21 Part III paper, the following objectives related to nanotechnologies 
in materials can be identified: 
 

Fall in travel charges through the reduction of: 
 

1. Aircraft procurement cost by 35% 
2. Maintenance costs by 25% 
3. Fuel consumption by 20% 

 
Improved or new engine designs  to reduce: 
 

1. CO2 emissions by 50% 
2. NOx emissions by 80% 
3. External and cabin noise reduction to one half of current average levels 

 

I.2.1. Fall in travel charges  
For the European aeronautics industry to remain competitive, the purchase, operation and 
maintenance costs of aircraft must progressively be reduced. 

a) Aircraft procurement 
 Next to the automation of manufacturing systems, lower production costs will be made 
possible through the reduction of the number of components through multifunctional 
materials that integrate isolative, acoustic, dampening and ducting properties into one 
structural component. Through the use of composite materials new structural designs of 
wings and fuselages will be possible. The number of separate parts and as a result the  
production time will also be reduced. 

b) Maintenance  
Maintenance and mandatory inspections of aircraft mean regular down times. Through 
stronger, more durable or self healing materials, less maintenance will be needed. 
Development of sensors (Mems/MST) to monitor the structure and component elements will 
also translate into less downtime. 

c) Fuel consumption  
In light of rising fuel prices and pending environmental taxes, an overall reduction in weight 
by 20% is sought through the implementation of lightweight alloys (made possible through 
new coatings), metal matrix composites and polymer composites. Weight reduction, in 
combination with more efficient engines and air traffic flow, will mean lower fuel consumption. 
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I.2.2. Improved or new engine designs 

a) Reduced CO 2, NOx and noise  emissions 
Current engine designs are meeting the theoretical limits in terms of efficiency but new 
materials with greater thermal capacities would help to reduce the amount of cooling air 
needed to protect combustor walls, thereby reducing NOx emissions.  
 
New engine designs are being considered such as the InterCooled Recuperated Cycle which 
is a promising alternative but currently too bulky and heavy for aerospace applications. 
Lightweight materials will have to be developed before this alternative is viable. 
 
The following two key requirements for advanced materials for engine designs were noted by 
ACARE in their Strategic Research Agenda (http://www.acare4europe.com/docs/es-
volume1-2/volume2-03-environment.pdf, pg. 79) 
 

– High specific strength and stiffness materials for the large structures associated 
with the low pressure systems and nacelles of low specific thrust engines. Reducing 
the weight penalty associated with high bypass ratio engines would allow the 
propulsive efficiency and noise advantages to be exploited. In parallel the design 
tools and production technology to support rapid design realisation and low cost 
manufacture should be developed. 
 
– High temperature materials for combustors and turbine airfoils. A significant 
increase in temperature capability (100 to 200°C) would  lead to reduced cooling 
requirements, improved efficiency and would also benefit NOx emissions. 

 
 

I.2.3. Barriers 
In a recent French study carried out for DIGITIP (Directorate General for Industry, 
Information Technologies, and Occupations), one of the principal obstacles to the application 
of new materials noted by the aerospace industry is the long delays needed to test and 
validate its reliability.  
 
Also noted is the lack of availability of nanomaterials for mass industrialisation. 
Industrialisation production processes need to be developed thereby reducing overall costs 
through the increase of volume produced. 
 
Another barrier identified concerns the still unknown effects of many nanomaterials on the 
environment. This covers workers health and safety, environmental impacts resulting from 
accidental damage, and recycling of materials containing nanomaterials.  
 
 

I.2.4. European SMEs – a potential for nanomaterial s 
There are two European programmes that have gathered extensive information on European 
SMEs working in the Aeronautics industry. They are :  
 

1. The European Communities Aeronautics REsearch project (ECARE), coordinated by 
the European Federation of High Tech SMEs 

2. AeroSME project, coordinated by the Aerospace and Defence Industries Association 
of Europe 
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In order to detect the technological needs in terms of materials of European aerospace 
SMEs 245 audits have been made. It can be seen that there is a high potential for lightweight 
and advanced materials being used by European SMEs.  
 
Looking at the main topics of research performed by European aerospace SMEs , the need 
for enhanced material properties is demonstrated again. 
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I.2.5. Across the Atlantic – Nano materials for the  next generation of Aerospace 
vehicles 

In the USA, the National Aeronautics and Space Administration (NASA) has launched a 
programme (Texas Institute of Intelligent Bio-Nano Materials and Structures for Aerospace 
Vehicles, http://tiims.tamu.edu/index.php) which brings together industry and universities to 
perform research on nanocomposites for aerospace applications. The research goals are: 
 

·  Purifying, functionalising, separating and polarizing nanotubes. 
·  Synthesizing electrically conductive and switchable molecules for self-healing. 
·  Developing high strength-to-weight ratio and high impact nanocomposites. 
·  Developing polymeric nanocomposites for multifunctional use with tuneable 

electrical properties. 
·  Developing a polyethylene-nanotube hybrid for structures, radiation protection 

and fuel storage. 
·  Development of thermal and structural ceramics. 
·  Developing smart materials for stress sensing and self-healing. 
·  Radiation testing and characterization of multifunctional use. 
·  Rheology and hypervelocity impact testing. 
·  Theoretical and computational modelling of rheology, nanotube-polymeric 

molecular architectures 
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II. SWOT analysis in the aeronautics sector 
 
In the domain of Aeronautics, applications of materials and their related products can be 
broken down as in the following Table 1: 
 

 
 

Table 1: Applications and products in the domain of  aeronautics 

 
In order to give a clear overview of the industrial sector, three different levels have been 
defined in the project: 
Level 1:  Domains of application 
Level 2:  Products in these domains of application 
Level 3:  Nanomaterials used in the products or having the potential to improve the 

weaknesses of existing products 
 
The main domains of application of nanomaterials that can be identified in the aeronautics 
sector are (Figure 1, Figure 2):  

·  Airframe and components 
·  Coatings and paints 
·  Engines and engine components 
·  Interior equipment and furnishing 
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Figure 1: Main domains of application for nanomater ials in the aeronautics sector 

 

 
 

Figure 2: Domains of application of nanomaterials i n the aeronautics 1 

                                                
1 Image credit NASA 
http://www.space.com/businesstechnology/technology/nanotech_space_041222.html 
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II.1. Airframe and Components 

a) Nanomaterials presently industrially used 
 

·  Nanopowders 
·  Principal composites being currently used in the airplane structures are epoxy 

matrixes with carbon fiber reinforcements. 
·  For electrical wiring :  

- silver plated copper wires of 1µ, 2µ or 15µ 
- insulating material in Teflons PTFE, PEP, PFA, Celloflon 
- contacts in copper beryllium with nickel undercoatings 
- gold plated connector housings with surface treatments 

 

b) Problems to overcome 
 

Aircraft structural challenges to overcome 
·  Structural fatigue 
·  Weight 
·  Production costs / Low cost airframe 
·  Improved material properties of currently used materials (PEEK, PEI, PAI, …), 

melting point, higher temperature resistance, hardness, thermal conductivity, 
thermal isolation, controllable thermal expansion, low density  

·  Noise reduction 
 

Composites 
·  This use of composites in the aeronautics industry is very low. According to a 

report on the French composites industry done by Nodal Consultants for the 
French ministry of Industry, only 4% of the French composites market is used in 
aeronautics (compared to 36% for the automotive industry) and only 1% of the 
European composite market is used. The main obstacle identified for the use of 
thermoset composites in the aeronautics industry is its low shock resistance. 

 
Problems to be solved with nanomaterials 
·  For nanopowders, though there are many production techniques for laboratories, 

better industrial production techniques need to be developed. The currently 
industrially used production method for nanopowders is through combustion 
which is limited to producing only nanopowder oxides. Studies are being carried 
out for an industrial production method through pyrolysis by laser. 

·  Metal and polymer matrixes reinforced with nanotubes: a better understanding of 
the movement of electrical charges needs to be obtained to avoid the build up of 
trapped ions that can lead to fractures. 

·  Nano carbon tubes: remain difficult to produce 

c) Possible nanomaterials 
 

Aircraft structure 
·  Structural fatigue:  

- Structural composite materials such as fibres of glass or carbon 
embedded in a polymer matrix develop tiny cracks when subjected to 
vibrations, loads and stresses. Embedded tiny capsules within the 
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polymer matrix rupture as the cracks propagate releasing a liquid that 
comes into contact with a catalyst also embedded within the polymer 
matrix thereby polymerising. The net result is an extended, polymeric 
network along the crack that bonds the fracture faces together. 

- Clay based nanoparticles composites for structural reinforcement and 
heat resistance 

 
·  Weight: lightweight materials that do not compromise strength and result in fuel 

consumption savings.�
- Nanocomposites polymers with carbon and boron nitride nanotubes and 

nanofibrils in order to achieve high strength-to-weight ratio and high 
impact resistance as well as radiation protection. 

- Thermosets such as epoxies reinforced with nanosized aluminate 
silicate clays, to achieve high strength-to-weight ratio and high impact 
resistant parts. 

�
 

·  Production Costs / Low cost airframe: all composite air frames that reduce the 
number of parts and thereby speed assembly time. See European Growth 
projects APRICOS, ADPRIMAS and TANGO. Composite materials that combine 
isolative, acoustic, dampening and ducting properties into one structural 
component thereby also reducing parts.  

·  Noise reduction: Light weight materials for Cold / Hot conditions, absorbing 
materials 

·  Landing Gear: Nanostructured metal coatings for landing gear parts for better 
wear and resistance to corrosion 

·  Windows: Thin layers deposited on surface of glasses can be manufactured from 
nanopowders to achieve self cleaning or anti-glare surfaces. 
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Companies and institutes 
 

 
 
 

Source: · The ECARE (European Communities Aeronautics REsearch) SME database

Structure and Material Application
European Aeronautical SMEs and Institutions Having Expressed the Following Technological 

Requirements

Sm
art m

aterials for surface & w
ing com

ponents & structures

Advanced m
aterials

Lightw
eight, cost effective m

aterials

M
achining/processing of m

aterials

Advanced joining (w
elding, brazing)

R
epair technology (for m

etal)

Alum
inium

-Lithium

D
am

age tolerant C
FK

P-structures

C
FKP

 prim
ary structures

Fire &
 crash risk control

C
rashw

orthiness of structure

Titanium
 structures (landing gear)

1 Accles & Pollock (A division of Tyco Tube Components Ltd) X X
2 ACEAIR SA X
3 ADHETEC X
4 Aerospace Forgings Ltd X X
5 Air Systems S.R.L. X
6 Aluminium Extrusions Ltd "CAPALEX" X X X
7 AMST Systemtechnik X
8 AOA Apparatebau Gauting X X
9 Aries Complex SA X X X X X X

10 BDE SA X
11 BEHR Industrietechnik GmbH & Co. X X
12 Boreas X
13 BOSA SA X X X
14 Bridport Aviation X X
15 Centro Sviluppo Materiali S.P.A X X X X X X
16 Claverham Limited X X X X
17 College of Engineering - University of Limerick X X X
18 Compact Compositi s.r.l. X
19 Composites Testing Laboratory Ltd X
20 CRITT-MATERIAUX X X
21 Czerny Consulting X
22 Dipl. Ing. HITZINGER GESELLSCHAFT MBH X
23 Eb Rim Euroblocks X
24 ECAS X
25 Electrovac GmbH X X
26 Elimag Radarmekan X
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27 Engiconcept X
28 Etchform Precision Etching & Electroforming bv X
29 Eurair X X
30 Euro-composites SA X X
31 EVEKTOR s.r.o. X
32 Exciting R/C Models Ltd X
33 FEMCOS X
34 FormTech GmbH X X
35 G.S.E (Ground Support Equipment) X X X X
36 General Engineering Co (Ilford) Ltd. X X
37 Glasfaser Italiana SpA X
38 Gould Alloys Ltd X X
39 GPE X
40 Gummiwerk Caputh X
41 Habia Cable AB X
42 Hantke Ingenieurbüro Messtechnik X
43 HDA Forgings Ltd X X X
44 Hexcel Composites Ltd X X X
45 Hitol Ltd X
46 Iberespacio X X X X X
47 IFA X X
48 Illbruck Special Insulation X X
49 Ilmas s.p.a. X X
50 Impervia X X X
51 INTRAMET X X
52 INVEMA X
53 KRAUSS GmbH X
54 LA composite Ltd. X X
55 Leichtmetall-Kompetenzzentrum Ranshofen X X X X
56 Lesjofors Stockholms Fjader AB X
57 Lufthansa Shannon Turbine Technologies X X
58 MAGNAGHI AERONAUTICA SpA X X X
59 Magnum Mettallbearbeitung GmbH X X
60 Materials Ireland, University College Dublin X X X X X
61 Megatyosto Oy X X X
62 MicroTurbo Ltd X
63 Mifa Aluminium B.V. X X X X
64 MK Helicopter GmbH X X X X X X X
65 MOOG CONTROLS Ltd X
66 Moreggia S.p.A. X X
67 NCA X
68 Nehlsen Flugzeug-Galvanik Dresden GmbH & Co. KG X X X
69 NOVALTI, S.A. X X X
70 Piezomechanik GmbH X X
71 Plansee AG X X X X
72 Quintas & Quintas Cordoarias e Redes SA X
73 Rile Spezialmaschine Lesser GmbH & Co. KG X X
74 Rose Bearings Ltd X X
75 RST Rostock X
76 Rudolf Brugger SA X
77 SEDEMECA X
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The need for lightweight materials, as expressed by the Advisory Council for Aeronautical 
Research and the European Association of Aerospace Industries, is echoed again by 
European aeronautic SMEs.  
 

78 Sielman SA X X
79 SIFCO X X X
80 SIRA Group X
81 Space Composite 57°N X X
82 St. Bernard Composites Ltd X
83 Steyr Daimler Puch Fahrzeugtechnik AG & Co KG X X
84 TAM - Tecnicas Aeronauticas Madrid AIE X
85 TEandM SA X X
86 Telair International GmbH X X X X
87 TERMIKAS Ltd X X X
88 Tratanientos superficianes Iontech SA X X X X
89 Tritech Precision Products Ltd X X X
90 TWT GmbH X
91 University of Stuttgart X X X
92 WFL X
93 Zaklad Remontow i Produkcji Sprzetu Lotniczego X X X
94 Zeppelin Luftschifftechnik GmbH X X

Total  11 34 40 41 16 14 10 6 9 5 4 7
Smart materials for surface & wing components & structures
Advanced materials
Lightweight, cost effective materials
Machining/processing of materials
Advanced joining (welding, brazing)
Repair technology (for metal)
Aluminium-Lithium
Damage tolerant CFKP-structures
CFKP primary structures
Fire & crash risk control
Crashworthiness of structure
Titanium structures (landing gear)
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Source: · The ECARE (European Communities Aeronautics REsearch) SME database

Composite Materials
European Aeronautical SMEs and Institutions Having Expressed the Following Technological 

Requirements
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1 AKF/AGF Industrie B.V. X
2 Alulight International GmbH X
3 Asociacion de la Industria Navarra X
4 Burgmann Security GmbH X X
5 Chelton Radomes Limited X
6 Compact Compositi s.r.l. X
7 Composites Testing Laboratory Ltd X
8 CRITT-MATERIAUX X
9 Eb Rim Euroblocks X

10 HAMATEC X
11 Hexcel Composites Ltd X
12 INAV S.A. AVIATION INSTITUTE X
13 Jules Tournier et Fils X
14 LTB Sebald X
15 MAN Technologie AG X
16 METRAVIB RDS X
17 Microtecnica X
18 Moreggia S.p.A. X
19 Permali Gloucester Limited X
20 Sergem Engineering BV X
21 SICOMP AB X
22 Siegert electronic GmbH X
23 SOLEA X
24 Space Composite 57°N X X
25 Zaklad Remontow i Produkcji Sprzetu Lotniczego X
26 ZENON S.A. X

Total  4 4 1 0 2 2 3 2 2 0 0 7 1
Carbon Fiber
Composite Reinforcements
Composite Repair Service
Composites, Boron-Reinforced
Composites, Ceramic
Composites, Glass-Reinforced
Composites, Graphite-Reinforced
Composites, Kevlar-Reinforced
Composites, Metal Matrix
Composites, Nickalon-Reinforced
Composites, Nylon-Reinforced
Composites, Polymer
Composites, Polymer, Manufacturing Equipment
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II.2. Coatings 

a) Nanomaterials presently industrially used 

·  Ceramics (metalic oxydes, nitrides, carbides)  
 

E.g. Zirconium oxide in combination with Yttrium oxide (ZrO2-8mol% Y203) is used 
in coatings for gas turbines and jet engine skirts 

 

b) Necessary property improvements of coatings 

·  Corrosion resistance: Mg alloys are lighter than steel and aluminium are prone to 
corrosion which limits their use. Current chromate-based conversion coatings are 
carcinogenic and hazardous air pollutants. Anodic coatings are tougher, harder 
and have better wear properties than conversion coatings, but their costs are too 
high for mass production. 

·  Reduced drag / turbulence 
·  Increased wear and abrasion resistance 
·  Better thermal barriers 
·  Pigments that do not degrade due to ultraviolet radiation so that planes do not 

need to be repainted 
 

c) Possible solutions through nanomaterials and the ir current barriers: 

·  Corrosion resistance : Nano-coatings for Mg alloys (see project NANOMAG - end 
date 2005/03/3,  
http://europa.eu.int/comm/research/industrial_technologies/articles/article_346_e
n.html  
 
and  
 
http://europa.eu.int/comm/research/growth/pdf/nanotechnology-
conference/nanomag-27may_en.pdf )  
 
Possible solutions being researched: 

 
o plasma-enhanced chemical vapour deposition (PECVD) 
o plasma-assisted physical vapour deposition (PAPVD) 
o sol-gel technology 
o Keronite electrolytic ceramic coating process 

 
Research is also being carried out in the USA and in Europe on nanostructured 
coatings (Al2O3, ZrO2, WCCo) for corrosion and wear resistance with promising 
results for industrial use. 
 

·  Reduced drag / turbulence: smoother wing surfaces would reduce drag. 
·  Diamond-like films for improved wear resistance 
·  Thermal barrier coatings through ceramic materials reinforced with carbon 

nanotubes but better dispersion control of carbon tubes is still needed. 
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·  Increased wear and abrasion resistance through ceramic coatings. Current tools 
for hot spraying do not work with nanoscaled powders. The current technical 
obstacles in using nano ceramic powders to overcome are : 

-  Restricted fluidity and clogging of machinery 
-  Due to the mass of the particle, there is an acceleration and build up of 

kinetic energy in the flame making it more difficult for the particles to be 
deposited. 

 
Two solutions being studied are : 

 
1. suspending the nanoparticles in the hot environment 
2. Agglomeration of nanoparticles 
 

The second solution seems the most economically viable as it requires no 
modification of actual hot spraying tools. 
   
There is also the question of supply of clay: Montmorillonite is the most commonly 
used clay but is patented. Synthetic clays such as laponite or perovskite can be a 
solution to this patent obstacle.  
 
Another source of nanoclays, which is both economic and environmentally sound, 
has been developed by the French SME Olmix,� www.olmix.com�� This production 
method uses seaweed which is a renewable source. No synthetic chemicals are 
employed in the production process. One barrier identified is that the nanoclays 
have a low resistance while outside of the matrix. If the transfer into the matrix is 
done at a high temperature it is not for sure that the transfer will be successful. 
 

·  Ceramic nanopigments in paints whose colour does not degrade with exposure to 
ultraviolet radiation. 
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d) Companies and institutes 
 
 

 

 
 

 

 

II.3. Engines & Engine Components 
(Information provided by Alain ASALMONIE, scientific material advisor for Snecma Motors) 
�
There are currently no nanomaterials being industrial used. Potential applications have been 
identified for organic matrix composites, ceramic matrix composites, linings, paints, sensors 
and actuators. 
 
The expected results are:  
 

·  The enhancement of certain mechanical properties (grain refinement, hardening 
through the incorporation of dispersion) 

·  The modification of certain physical properties to gain improvements (ex. percolation 
threshold): ex. polymer conductors, ceramics, CMO fire resistance, very low radar or 
infrared signature. 

·  The possibility of new tribological coverings.  
 
 

Coatings and Paints

European Aeronautical SMEs and Institutions Having 
Expressed Technological Needs in the Domain of Coating 

and Paints

Source: · The ECARE (European Communities Aeronautics REsearch) SME database

1 Asociacion de la Industria Navarra
2 CoRI - Coatings Research Institute
3 Etchform Precision Etching & Electroforming bv
4 General Galvanica Gironina
5 HAMATEC
6 Industrie- und Handelskammer (IHK) Potsdam
7 Interturbine Logistik GmbH
8 Meyer Tool BV
9 Microtecnica

10 NanoCraft
11 Nehlsen Flugzeug-Galvanik Dresden GmbH & Co. KG
12 Nitruvid
13 NOVALTI, S.A.
14 Para Tech Coating Scandinavia AB
15 RD Precision Ltd
16 SVUM a.s.
17 T.A.G. srl
18 TEandM SA
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Companies and institutes  
 

 

II.4. Interior Equipment & Furnishings 

a) Nanomaterials presently industrially used 
No nanomaterials have been identified 

b) Problems to overcome 
 

·  Fire prevention / retardation 
·  Air quality 
·  Wear 
·  Hygiene 
·  Weight reduction 

 

Source: · The ECARE (European Communities Aeronautics REsearch) SME database

Low Pollutant Emissions
European Aeronautical SMEs and Institutions Having Expressed the 

Following Technological Requirements

Low
-N

O
x com

bustors

Efficient com
bustion system

s

Engine exhaust gas em
issions reduction

1 ACC LA JONCHERE X
2 Aero & Industrial Technology Ltd X X X
3 BGT - Bodenseewerk Gerätetechnik GmbH X
4 Centro Sviluppo Materiali S.P.A X X
5 G.S.E (Ground Support Equipment) X
6 RAND Europe Berlin GmbH X X
7 SIFCO X X

Total  4 5 3
Low-NOx combustors
Efficient combustion systems
Engine exhaust gas emissions reduction
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c) Possible solution through nanomaterials and risk s linked: 
 

·  Addition of nanoclays to improve the flame resistance of aircraft interior e.g. 
seats and to improve the overall strength of interior materials while reducing 
weight. 

·  Semiconductor materials for sensing devices. Also fire detection and emissions 
sensors have being developed using advances in nano-fabrication of metal 
oxides and nanotubes 

·  Hygiene: addition of inorganic, antimicrobic composites to upholsteries and 
carpets. 
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·  Jenny Melia, Industrial Technologies, Enterprise Ireland, Trinity College Dublin 
·  Alain LASALMONIE, Conseiller Scientifique Matériaux, Snecma Moteurs 
·  Christian Roux, Directeur Commercial�� Axon Cable 
·  Cécile-Maria Wietzke, Commercial Engineer, Bertin Technologies 
·  Hervé Demais, R&D Director, Olmix SA 
·  Jérôme de Mesmay, Centre National d’Etudes Spatiales (Department of Launchers), 

Deputy Director 
 
 
 
On April 14th, 2005 the Comité Richelieu organised a reunion on nanotechnologies between 
the following SMEs, large companies and public institutions. 
 
SMEs : - AdVEOTec SAS, www.adveotec.com 
               - Axon Cable, www.axon-cable.fr  
                  - Bertin Technologies, www.bertin.fr�

������������������������ �� DGTec, www.dgtec.fr �
������������������� �� ESI Group, www.esi-group.com �
����������������� �� esterline auxitrol, www.auxitrol.com�

��������������������� �� INANOV, www.inanov.fr 
              - Meusonic, www.meusonic.com 
      - OLMIX S.A, www.olmix.com�

� �������� �� SYMETRIE, www.symetrie.fr �
�

Large companies and public institutions :  
 
                       - Center of Atomic Studies (CEA) :   

- Directeur adjoint des Achats, Direction des Achats et des Ventes 
- Département CRE 

- National Center for Space Studies (CNES) :  
- R&D, Department for Launchers 
- Research & Preliminary Design, Department for Launchers 

- Faurecia 
   - Head of Innovation, Department of Interior Systems 

- MBDA 
  - Head of Mechanical Technologies 

- Renault 
   - Head of Research 

- Thalès Optronique S.A. 
  - Head of Technology Studies 
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