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Polymer matrix composites — problem with not sufficient electrical conductivity
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INTRODUCTION TO VEILS et e e e

Veils are nonwovens with a low areal weight (GSM) defined as sheet or
web structures bonded together by entangling fiber or filaments.

They are placed as interlayers or on the top of CFRP for:

— improvement of mechanical properties, such as

fracture toughness, interlaminar shear strength

and compression after impact,

— surface finishing.

OUR SOLUTION: veils dopped with CNT
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THERMOPLASTIC CNT-DOPED VEILS TR ——

CNT-doped veils benefits:
¢ high flexibility and easy in handling,

+»» compatibility with epoxy resin

\ nare gyl /
+* sticky to carbon fibres and fabrics
. Twin screw extruder
. . . . . T=200°C
+* easy integration into standard CFRP industrial processes, =200 rpm

+» improvement of CFRP electrical conductivity without weight
increase and corrosion effect

Selected raw materials:

1. Copolyamides — different grades, low melting point, high MFI, sticky properties Hosterbatel+ TwEECI000

2. Nanofiller - Multi-wall Carbon nanotubes NC7000, Nanocyl, purity>95%, diameter 9.5nm, length 1.5um

Masterbatches:

Various types of masterbatches were produced by Nanocyl using twin screw extruder.
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VEILS FABRICATION IN LAB SCALE (STAGE 1) oo o s

CNT-doped veil with 9 pressing randomly distributed
GSM short fibres

Paulina Latko, Anna Boczkowska. Patent PL 221848 B1 (2016)
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CFRP FABRICATION & CHARACTERIZATION (STAGE 1)
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CNT-doped veil

Vv
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10.0kV 8.6mm x50.0k SE(M)

20.0um 10.0kV 9.0mm x600 SE(M)

SN 50 00m
SEM images of CFRP with inserted veils



CFRP CHARACTERIZATION (STAGE 1)
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Electrical conductivity
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;AE,S}( Smart Intelligent Aircraft Structures, grant: 284562
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VEILS FABRICATION IN PILOT SCALE (STAGE 2)

Melt-blown process of CNT-doped veils
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\ Cooling
half-industrial S 7 — \
twin screw | \ S
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l / Short O
Hot Air ———= Fibers
Transport Belt
MULTI-WALL Masterbatch pellets of Melt-blowing process

COPA+2.5-3.5wt%
CARBON NANOTUBES MWCNT
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VEILS FABRICATION IN PILOT SCALE (STAGE 2) e s ot i
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Production efficiency 250 m? per week
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VEILS FABRICATION IN PILOT SCALE (STAGE 2)

Property Units Value

CNT weight content % up to 3.5

Binders - none

Veil areal weight g/m? 15 -200

Veil average thickness Mm 30-150

Fibres diameter Hm below 70

Length m 1.8

Width m 0.6

Glass transition temperature °C ~ 50 $EM image of veil

Melting point °C 80-140

Decomposition temperature °C

. e

12

0373 H D62 x150 500 um



CFRP CHARACTERIZATION (STAGE 2)
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CNT-doped veils were used in resin infusion process by
FIDAMC

electrical conductivity in Kz direction

jecuringat190 C

Electrical conductivity [S/m]

baseline

5 veils between layers

2014/72-P02 2014/72-P26 2014/72-P22 2014/72-P28

PLATFQRM
NMP—01—2614—646307

ILSS (MPa)

Open access pilot plant for sustainable industrial scale nanocomposites e
manufacturing based on buckypapers, doped veils and prepregs 2B

mechanical properties

REFERENCE TYPE 1 TYPE 1 TYPE 2

CNT-doped veils

10.0kV 9.7mm x100 SE(M)
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CONCEPT OF THE UPGRADED PROCESS T —

“ASIS

Open Access Single entry point for scale-up of
Innovative Smart lightweight composite
materials and components - grant agreement

)

A

* Scheme of the Upgraded Process

‘ No 814581.
IR .mun.‘ 1) Drying & 3) Collection System +
< I 2) Extrusion + Cooling System + Pressing
Asisteplant Blowing system System + Winding System
PROCESS PARAMETERS

CURRENT FUTURE

separate rectangular sheet with 1.9m length and 0.8m continuous roll with 0.3m width,
width, post-processing quality controll on-line quality controll

melting range of veil from 85 to 120°C depending on the also veils with melting point higher than 180°C
type of copolyamide

efficiency 250 m? per week efficiency 1000m?/week
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APPLICATIONS - EXAMPLES
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CNT-doped veils provide:

electrostatic discharge to composite
structures and components in the
automotive and aerospace industry,

antystatic properties to composite

components allowing them to be powder - i
painted. © i

Airplane fuselage
Composite seats 15

Car hood
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1. CNT-doped veils as nano enabled products for CFRP were succesfully up-scaled
from lab to industrial scale.

2. CNT-doped veils are compatible with epoxy resin and can be easily integrated by
the end users in their processess.

3. Implementation of CNT-doped veils in CFRP leads to the increase of electrical
conductivity in Kz direction.
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