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Context: Damage in composites

« High Value
CFRPs combine high strength with low weight, making them widely used in
aeronautics, aerospace, sports, and wind energy.

 The Challenge

Fail catastrophically with no warning.

2mm

They are susceptible to internal damage Composites are more over-designed
that is offen invisible from the surface. than metals
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Current state-of-the-art

Damage detection techniques in

composites

Global sensing Local sensing

/~ Amethod that

combine the best
of global and
local sensing is
missing in the

\_ market! )
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Background

Premature -

failure
Catastrophic
failure
Delamination -
LSM
fragmentation
Gradual
failure LSM
fragmentation and-
local

delamination

G Czel M Jalalvand, M Wisnom, Composite Structures V143, Pages 362-370

Introduction

Pseudo-ductile hybrid composites
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Electrical resistance of carbon composites

Standard carbon composite Hybrid composite
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Loading-unloading tensile response
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Effect of carbon fibre type
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Effect of carbon fibre layer thickness

R;=8.40
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Cyclic loading at increasing load levels opens
existing cracks, leading to higher electrical

Effect of cyclic loading

resistance.

For the single carbon-layer configuration, three
distinct stages are observed in the resistance

response.
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Application: sensing layer
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Application: Out of plane overload detection

Indentation tests
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Infrared thermography

Damaged sample
(after a three-point bending test)
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CONCLUSIONS

ARR, (Q/Q)

ﬂionclusion :

~

Hybrid overload sensors
show resistive sensing
properties and can be
used as a sensor to
indicate overloads.
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/Conclusion :

This investigation provides
a validated methodology
for designing low-cost,
scalable, and highly
sensitive monitoring
systems for composites by
using an embedded
serpentine sensor
architecture.
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ﬁonclusion : \

This approach shifts
damage sensing from
intrinsic electrical
properties of the structure
to a standardized,
independent sensing layer.

miure work :

Evaluate the proposed
approach under various
conditions, including
fatigue loading,
environmental factors such
as temperature and
moisture, drop-weight
impact, electrode
degradation and
application to structural
components, among
others.
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