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The overall research objective is to create the scientific base at all length scales on 
which the next generation of materials, processing and designs for the fast-growing 
field of structural polymer and composite will be established. The activity is organi-
zed around five research domains: 

1.	 Lightweight Design (Conceptual design and materials selection; Structural 
materials and structures; Multimaterials structures).

2.	 Structural Integrity (Energy absorbing and damage tolerant materials; Design 
for Impact; Design for fatigue; Tribology).

3.	 Advanced Processes of Composites (Out of Autoclave Technologies; Liquid 
Thermoplastic Processes; Fibre Metal Laminates; NDT for manufacturing).

4.	 Biopolymers for health (Bioabsorbable materials; Biocompatible materials for 
permanent prosthesis; Micro-nanotechnologies).

5.	 Sustainability (Recycling and Recovery; Natural fiber composites; Polymers 
from renewable sources).

Applications for automotive, civil engineering, machine-tool, home appliances and bio-
mechanics have been developed.

1.	 LIGHTCARBONCARS: Automotive lightweighting by low cost carbon fiber com-
posites.

2.	 CAFI: High fatigue and impact strength carbon fiber composites for automotive 
industry.

3.	 CRASHINT: Crashworthiness of themoplastic matrix smart composites.
4.	 AutoRTM: Thermoplastic RTM composites for automotive industry.
5.	 Design and manufacturing of scaffolds for tissue engineering based on biopoly-

mer nanocomposites.
6.	 3Rs: Composites from renewable polymer and reinforcements.	
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INFRASTRUCTURES
Materials characterization
•	 Mechanical testing: Instrumented falling weight (4.6 m/s, 70 kg, 755J, 

-70÷150 ºC) and pendulum impact test, Fatigue (100 kN, -120÷315 ºC), 
Static tensile/bending/fracture (1÷400 kN) tests, Tribometre.

•	 Microstructure: Low vacuum SEM, C-SCAN phased array, High and low 
speed infrared cameras, DSC.

Processing equipment on lab scale 
•	 Plastic: Electrospinning; Injection moulding (60 Tm), Mini-injection (maxi-

mum load 14 g), Thermoforming (400 x 400 mm2).
•	 Composite: Thermosetting and thermoplastic RTM, Filament winding, Pul-

trusion, Stamp forming.
CAD/CAM/CAE
•	 ABAQUS STANDARD/EXPLICIT, COSMOS, PATRAN/NASTRAN, ESACOMP, 

MARC.
•	 CATIA, IDEAS, SOLIDWORKS, UNIGRAPHICS, CES-Edupack.


