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Motivation

» Reduction of CO2 emissions and fuel consumption in transport vehicles by reducing weight of structures
» Use of composite materials as replacement of standard metals
» Characterization of damage level and of damage evolution in composite materials for their widespread diffusion

Research activity
Damage Index Methodology (DI

Local assessment of residual elastic properties

1) Tuning of a finite element model of a 8-layers 2) Damaging of composite plate and mapping local residual properties with DI 4
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3) Comparison of experimental and numerical results °

|
|
|
|

10,000 N\
’ ! -
Experimental Data .
==z s " \,
Damaged Specimen i | z
| 1
- =« Numerical Simulation i i
]
81000 a —— e e
[ T T ;
B T
[ EN N
& R
L HE N
[ s
EY N N H [ EN | H UE
& CIE 25 i e | =
oy N = H CEEE | B H
2 HE W B | 'H =l
B W B EE | H =N
| i B | 'H =N
B I . | B | |’ H =N
6.000 - i mE W O =
5 2 HE - o B mm || =N
] HE T N H THN | B o
gy = EE I I H =N
7 = N omE = om
X Ry & ] 2] B
— H N [ [ | H EE HE ol
U & W H EEE | H =N
] i N W B N | ' EE
— B4 815> 22 = W I B &
o) ) EN N H (EE | B N
) ik 2 =) s i B &
(. [] HE @ N H [ EED | H N
[ 815 2] = W I B &
i I W H EED 'H =N
4,000 - & e E B oEE ' =E
4 Ll T | H N H Om
& ) B3 = W B =
EY EE N H [ EEN | H UE
& ) 25 i W& | =
) aE N B EEE | B "H
Bl T . B 'R =l
= I o T | H =N
B T [ B EEE | 'H =N
8 - B B N =N
B HE N B |'H =N
y i HE E EEE 'E EN
gl T W H (EE | 'H BN
= EE B ' H =N
il W N N | 'H N
2,000 - = EE W B EEE | § =
4 ] HE N B (EE N EN
& Nl = E CEE | 'H ©H
] HE N H EN (e
% HE O E B CEE | 'H =N
| N N H EN HE U
] e 3 = B = =

T
X
Boursier Niutta C., Tridello A., Ciardiello R., Belingardi G. and Paolino

D.S. “Assessment of residual elastic properties of a damaged composite

plate with combined Damage Index and Finite Element methods”,
Applied Sciences, 9(12):2579-2593, 2019.

0 1 2 3 4 5 6 7
Displacement [mm]

Impulse Excitation Technique (IET)

From specimen to component: design and
development of a laboratory equipment
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of vibration i 1. Experimental validation of the
' ' designed laboratory equipment
2. Characterization of various

damaging modalities in composites



