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Interest Group (IG)

10.2: “Pioneer Nanomaterials
for Aerospace Applications”

(Area of Interest 10: "Innovative concepts and scenarios“)
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IG Leader:
Prof. Franco Rustichelli
Email: f.rustichelli@univpm.it
Tel.: +39-071-2204601/2

Contact Person:
Dr. Fabrizio Fiori
Email: f.fiori@univpm.it
Tel.: +39-071-2204606

Polytechnic University of Marche
Dept. SAIFET – Physical Sciences Section
Via Brecce Bianche, 60131 Ancona, Italy
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Polytechnic University of Marche
Dept. SAIFET – Physical Sciences Section

Research area: materials science in a wide range of applications
(biology/medicine, cultural heritage, …, aerospace)

in particular: characterization by neutron and X-ray/synchrotron
radiation techniques

• Neutron/X-ray diffraction for residual stress determination

• Microstructural characterization (defects, precipitates, particles,
voids, …) by

- small angle scattering of neutrons (SANS) or X-rays (SAXS)
- neutron radiography/tomography and synchrotron radiation 
microtomography
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Polytechnic University of Marche
Dept. SAIFET – Physical Sciences Section

• Regular access to European Large Scale Facilities (neutron 
and synchrotron radiation sources)

• Home facilities: XRD, SEM/TEM, AFM
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Present IG members

• 13 Universities
• 1 Research Institute
• 5 Industries

from:
• Austria (1 University)
• Czech Republic (1 University)
• France (1 University)
• Germany (1 Research Institute)
• Greece (1 University)
• Italy (3 Universities, 1 Industry)
• Poland (3 Universities)
• Slovakia (1 University)
• Spain (1 University, 2 Industries)
• United Kingdom (1 University, 2 Industries)
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• This IG is established in order to collect and exchange information and expertise 
at an European level, concerning novel nanotechnologies and nanomaterials for 
applications in aerospace technology.

• The IG main goals can be:
i) to verify if already existing nanotechnologies and nanomaterials,
presently applied to other technological fields, can find applications in
aerospace industry;
ii) to explore new materials, routes and methods to produce nanomaterials for 
aerospace applications;
iii) to assess advanced numerical and experimental methods for the
thermo-mechanical and microstructural characterization of nanomaterials and of 
their performances with respect to aerospace applications.
iv) open to other suggestions

• As for other IG’s, also this one should lead to the gathering of partners in order to 
to prepare University-driven European Projects.
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Nanomaterials in aircrafts and spacecrafts

Examples:
• polymer-based composites (CNT- or nanoparticle reinforcements)
• nanostructured metallic alloys and MMC’s (mainly Al- and Ti-based);

Hall-Petch law: as metal grain size decreases, strength increases
• nanophase ceramics with enhanced ductility and strength

To obtain:
• ultra high strength-to-weight ratio
• improved hardness and wear resistance
• thermal shock, fatigue and creep resistance
• impact resistance
• nanocoatings on aircraft engine blades and as structure protectors of spacecrafts
• electrical/electronic components
• enhanced anti-microbial activity
• etc…

Visionary ideas:
e.g.: self-healing materials. It has been shown that nanoparticles dispersed throughout a material 
can migrate to cracks, potentially giving rise to self-healing composites (if sufficient migration occurs to 
seal cracks).
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KMM-VIN is a grouping according to FP7 
definition, including in the MATRANS 
project the following core members:

1. Institute of Electronic Materials 
Technology (ITME), Poland; RES

2. Institute of Fundamental Technological 
Research, Polish Academy of Sciences 
(IPPT), Poland; RES

3. Institute of Metallurgy and Materials 
Science, Polish Academy of Sciences 
(IMIM), Poland; RES

4. Technische Universitaet Darmstadt 
(TUD), Germany; HE

5. Politecnico di Torino (POLITO), Italy; 
HE

6. Università Politecnica delle Marche 
(UNIVPM), Italy; HE
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