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Projects

• Ligthweigth Armour
Optimisation EUCLID RTP 
3.2
MoD (1993-1998)

• Advanced techniques for
add-on armour
development EUCLID RTP 
3.16
MoD (1997-2000)
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Projects

• AENA
• IKERLAN / MAPSA

• GDSBS
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EUCLID Projects

• Operational features and long-term effects
on light-weight add-on protection EUCLID 
RTP 3.19
MoD (1999-2001)

• Protection of light (armoured) vehicles
against mines EUCLID RTP 3.27
MoD (2001-2005)
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Laboratory of Mechanical testing

Centro de Investigación en Materiales Estructurales (CIME)Centro de Investigación en Materiales Estructurales (CIME)

Testing machines:
•4 servo-hydraulic
•8 electro-mechanic

Strain rate: 10-5 s-1 to 1 s-1

Cyclic loading: 30 Hz
Load cells: 1 mN to 1 MN

Ambient chambers: 
•Hot/wet, cryogenic
•Ultra high vacuum
•Furnaces up to 1800 ºC

Measurement techniques: 
•Questar Telescopic 
•High speed image acquisition
•Digital de image correlation 
•Laser speckle
•Strain gages
•Extensometers, LVDT’s



Laboratory of Mechanical testing

Centro de Investigación en Materiales Estructurales (CIME)Centro de Investigación en Materiales Estructurales (CIME)

Dynamic behavior of materials
Drop weight tower (4 m/s )
Hopkinson bar (compressive and tensile 103s-1)
Helium gas gun (800 m/s)

Helium gas gun Drop weight tower
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Microstructural Characterization

Microscopy:
•Scanning electron microscope (SEM) 
•Optics’ Microscopes 
•Atomic force microscope (AFM)
•Transmission Microscopy

Micromechanical experimental Techniques
•Nano-indenter
•Durometers
•Nano-Bionix
•Micromachine (SEM)

Termomechanic Characterization of
polymers

•Differential calorimeters DTMA

SEM

AFM
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Simulation Techniques 
•FEM Simulation Techniques. Implicit and explicit analysis. 
•Commercials tools: Abaqus, LS-Dyna, ANSYS, Autodyn, etc.
•Own developed codes to simulate the mechanical behavior of materials and 
structures.
•High performance workstations (8 cores)
•Access to super-computation facilities (Mare Nostrum, Magerit)

Micro and Meso mechanical computation
Multi-scale Modeling 

3D Microstructures obtained by Syncrotron
X-Ray Tomography
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Virtual Testing

Aeronautical safety certification 

• 104 Experimental tests

– Materials
– Components and Subcomponents

– Fuselage, Wings, Stabilizers…
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Particle processing technology to obtain 
low density materials (metallic, ceramic 

and composites). Structural foams.

Fiber-metal laminate. 
Made of metal, polymer matrix and 
structural adhesive. 
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Processing of composites
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Project CENIT Prometeo (Acciona)
• Glass fibers, carbon, basalt, vectran
• Epoxy and polyester Resins 
• Laminates materials, cores, sandwich

Normalized Tests
• ASTM D3039 Tensile Tests
• ASTM D3410 ITRI Compression Tests
• ASTM D7078 V-Notch Rail Shear Tests
• Flexural
• Tests of dry fibers and impregnates
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Project US-Army
Dyneema fraglight felts
• In plane tests
• Out of plane tests
• Ballistic tests
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Project BAITA (Airbus España)
• Behavior and selection of composite materials against impact (drop weight and 

ballistic tests)
• Hybridizing carbon/glass
• Analysis of failure mechanisms and energy dissipation (delamination, fiber 

failure, etc)

DELAMINATION

COMPRESSION

FIBER FRACTURE
Carbon/epoxy [(45/0)3]S
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Computational Micromechanics

8552 epoxy / 50% AS4 C fibers

10
 µ

m

MAT-2006 (Plan Nacional de Materiales)
MAAXIMUS (IMDEA MATERIALES)

Computational Mesomechanics. 
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Delamination

Crushing-shear

In-plane tensile failure

Proyecto BAITA (Airbus España)
MAAXIMUS (IMDEA MATERIALES)
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Mechanical Analysis of Subcomponents. Proyecto BAITA (Airbus España)

ft = 30 MPa

damage d 1

ft = 45 MPa

damage 
d1
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A Methodology to analyze the containment of an 
event of LPT blade-off

• VITAL. European Commision, 6thFP. (2005-2008)
• OPENAER. CENIT Ministerio de Industria (2008-2010)
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Methods of preventing over-speed in low 
pressure turbines caused by shaft failure

VITAL. European Commision, 6thFP. 
(2005-2008)
OPENAER. CENIT Ministerio de Industria
(2008-2010)


