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Hardware Software

N
( Ultrasonic guided wave monitoring is used to

h detect delaminations and unfolding
( Self-sensing capabilities are introduced | ’ -

by piezoelectric sensors

Sensor
node

Self-developed open-source HPC scalable

software allows to obtain big datasets J
\
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(D . . A continuous flow
z ere.less electronlrc]:s of information is
— mterr’ogatest. © established using
m structure during service GENEX digital .
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O platform Machine learning models are trained ]
I L J to predict damage location and size
L] ‘
L]
I 100 prerprerprerprerrprrerpresprerprerprers oo 120 ¢ -
Z 90 E — DCB FEM 3D |3 110 E{— DCB FEM 3D 3
- o  DCB Exp. ; 100 o DCB Exp. ' E
— S0 3 — 90 g E
_ E Y Zadl ;
£ 60 E S 70 & —
5 W] : % 60 :
S 40f 3 g 50 3
B 30 », E g W 3
- ¢ § S 30 :
g F 20 E
10 f; _ 10 '
00]23456789]01112]3]4]5;6 0l234‘36789]0]112]31415[6
Applied opening displacement, § [mm| Applied opening displacement, d [mm|

Force, P [N]— Applied opening displ., & [mm] Crack length / delamination length a [mm]—& [mm]
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Fatigue and fracture
models predict
the progression _ The digital twin predicts the
of the delamination remaining useful life
under future loading [ ofthe component with a certain
Scenarios detected damage
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