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1 INTRODUCTION



Conductive polymer nanocomposites for
LSP
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Nanoparticles as additives in the matrix
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Conductive polymer nanocomposites for
LSP

Multifunctional coatings




Interpenetrating polymer networks (IPNs)
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Interpenetrating polymer networks (IPNs)
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Interpenetrating polymer networks (IPNs)
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Interpenetrating polymer networks (IPNs)
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Interpenetrating polymer networks (IPNs)
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Interpenetrating polymer networks (IPNs)
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EF- and MF -assisted alignment

@
@
@
®
®
Q

10

El e ¢ftiralcd Magnetic-field

S m :
: m
P S il
Aci_L e S ' ¥
DC-- @ : . o E—
o : . :Q'
. 3. :
&8 88 gty
) oy

Huynh, M. T. T. et al. Compos. Sci. Technol.,
154, 165i 174 (2018)







Materials and sample preparation

Semi-IPN matrix Graphene nanoplatelets (GNP)
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EP/PEI semi-IPNs
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Selective localization

Thermodynamics
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Electrical conductivity

IPN20 - GNP
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Secondary phase separation
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Secondary phase separation




Secondary phase separation

1--m- Epoxy
] --e-- IPN20

(S.m™

Uac
'—\
(=]

o]

GNP content (wt. %)




Impact strength T IPN matrix
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Impact strength
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SIMULATED
LIGHTNING STRIKE




Coating prep
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Coating compositions: EP vs
IPN
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Simulated lightning strikes
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UV-VIS surface imaging
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Ultrasonic C -scan
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Why did it go wrong?

No ' ' Nano

coating coating

Despite the coating successfully
diverting part of the electrical
current along the surface, the

unforeseen entrapment of
pyrolysis gases led to a pressure
buildup within the laminate,
increasing the damage depth.




EF-INDUCED
ALIGNMENT




Alignment setup
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GNP ali gnment under AC/ DC EF
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GNP alignment under AC EF Semi -IPN matrix




GNP alignment under AC EF
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GNP alignment under AC EF - epoxy matrix
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