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® Process description

® Areas of applications

® Mechanical properties compared to prepreg technology
®* Which possibilities can we offer?

® The advantages for our customer

® Conclusion
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It is a resin infusion process combined with a honeycomb core.

A honeycomb sandwich sfructure can be produced with resin
infused adjacent fabrics without filling the cells by infusion.

The honeycomb is water fight sealed and remains stable in weight.

The adjacent fabric bonded to the honeycomb adds to the
mechanical stability of the composite.

It is a low cost process avoiding aufoclave fechnology and
prepregs.
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Honeycombliliquidimoulding: Thesketch

Layup: [Abarrieriayerianddryfabric@relaidupinianlintegratediprocess.

Dry fabric/
fiber pack

Barrier _
Core material:

Honeycomb

Detail of Part during layup

Advantages:[Costreduction(Nolcostlyprepreg needed,[easydrylayup)

4/20 ©12008 EUROICOMPOSITES



Vacuum pump

Resin \

Resin inlet vent .
Resin trap

Vacuum Bag

Draining medium H/C Core
Peel Ply Fabric/Fiber Barler

Mold

Part in mold after layup

Drainingimediumifacilitatesresinflow
Peelplyassuresiamuniformisurface, @ptiforidecorationorifurtherioonding
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ECHLMprocess: Thepart

Integratedinfusioniprocess:
a) prelcuringlofithelbbarriericorellbonding
) resiniinfusion(&(finalicure

Resin only in the

fabric/fiber pack Barrier sheet directly

bonded to the honey-
comb core and the
fabric/fiber pack

Honeycomb core cells
Detail of Part after curing completely free of resin

6/20 ©2008 EUROICOMPOSITES



OEC

LeadingEdge

HTPFairing

Belly Fairing

Flap[Track Fairings

\ Rear Pressure
Floor(Panels \

\

Composites in A380 Fuselage

Bulkhead Radome

Floor Beams

Landing/gearidoor

BathtubPanels

o

Section 19

InnerOuterBarrel
Center Wing Box

Belly Fairing
AIRBUS

BATHTUB PAMNELS

FLAP RIBS+LEADING EDGE FLAP TRACK FAIRINGS INMER OUTER BARREL
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ECHLM:SampleProductsiii

Structuralpart: [KEVLAR®honeycomb(3.2[40with(Carbon(fabric(G926(6layersionieach
side)infusedwith[RTM6[(structuraliepoxyresin)
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NewDevelopment:
Resin/Infusionwithihoneycomb foraircraftiinteriorparts

Currentresults:

Newlresin[ECRIESTwithoutiany flameretardantffillers, cold&hotcurable
FAR[25853: flammability [@ndismoke [density withinthe [Specification
Flatiwise fensile:(core [failure

Tg:ladjustable lbetween(120= 200° C

Veryigoodiresinflowbehavior

Viscosityladjustablewithinithe rangeof3011500mMPas
Infusioni@tiroomifemperature
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Alllnsert GRP(Insert

ECA3.2(98,12imm Cutpanelwithiinsertsiand

pottingafterinfusionwithRTMé.

Panelwithiinserts +pottingafter
infusion with RTMé, 6layers carbon —
fabricioneachsside 1l

Potting

GRP(Insert
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ECIHLM:Mechanicalproperties

LaboratoryTesting

® Mechanical and adhesive properties
o 30L& 4Jpoint bending
o Flatiwise tensile (20° & 80° C)

® Non Destructive Testing
®* Watertightness

® Further festing
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ECIHLM:Mechanicalproperties

MechanicalTesting
Testisamplesihavebbeencutfromitwolpanelsisized 1000x[1200(mm

Resin: RTM6

(Hexcelistructurallepoxyresin,[qualifiedfor
aerospacelapplications)

Fabric: Carbon(G926
6layersionleach side

(0° /90° /+45° /U
45° /90° /0° )

Core: ECKI[3.2140
(1/8"2.5/pcf)
KEVLAR®honeycomb

Fibre Volume Fraction: 58 %
(inthellominate)
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MechanicalTest Testresults Honeycomb

(averagevalues) behavior

Panel1 [MmminW: 3202 N[N ([1L: [4930/IN  Corelfailure
Panel2(TinW: 3238 N [TTTiN(1L: (4739 N

47Point(Bending
(blsamplesiperpanellandidirection)

3Point(Bending -GS Panel1mminiW: 3657 INMIiNL 5198N  Corelfailure
e Panel2MmnW: 3509 N[N L: 518 10N

.@W

(blsamplesiperpanellandidirection)

Flat/wisetensile Panel] mim4,35MN/mm?2 Severalisamplesiwith
o o 5 corelfailure,lothers

22° Ci/i75%RH) AeIEIE ZOW i withivalues(close to

(6isamplesiperipanel) corelfailure

Flatiwisetensile Panel1 113,47 IN/mm? Coreffailure

(80° C) Panel21113,38N/mm?2

2isamplesiperipanel)
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ECIHLM:Mechanicalproperties

Non_destructive Testing (NDT)

® Ultrasonic and X[Ray tests have been conducted confirm to Airbus
standards.

® Results: No porosity, no delaminated areas!
®* Infrared camera has been used to detect pores and water
penetrated into honeycombs. No such pores could be detected

affer 24h immersion in hot water.

® A 2000 hour climate chamber test is currently in process and will be
finished end of January 2009.
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ECIHLM:Mechanicalproperties

Watertightness testiaccordingtolAlTM2.0037

Immersion:

75° C,200[mm(depth

Time: 1 iminrequiredi(butalso24hiconducted)
6panelsitested

Results: Nonelofithelpanelsishowedlairtbubblesiduringlimmersion
=>[watertightnessiaccording(tolAirbusrequirements

Tests: [@irlbubbles, weightincrease,linfraredicamera
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Choicelof(different Watertight,imolporosity
fabric(&[resinisystems . oo

Applicablelforiflatiand

curvedi(3b) parts Cellsnot filled with
resin
Outrof autoclaveprocess: Choice oficore PhysicalProperties:
- material: INOMEX®, -
e Costireduction KEVLAR® [aluminum o E):gegﬁ?;?nechqmcal
e Fewerdimensional honeycomb Prop
restrictions e Weightreduction
 Highifibervolume possible
fraction
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Structuraliaerospaceparts

Mechanicalproperties v Similarfolautoclavediprepreg parts
Weight v Lightweightyetresistantihoneycomb core
v Highffiberivolumelfraction
v Nolwateriingressi(sealed(core)

Notrestrictedfolautoclavedimensions
processingloficurvedand(flatiparts

Geometry

ANERN
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ECHLM:Areasof application

Aerospacelinterioriapplications

Preliminary festing showed, that RI can respond fo the basic
requirements of inferior parts regarding:

® FSTicompliance

® Surfacelaptiforidecoration
* Weight

® Costs

EUROICOMPOSITES® conducted tests on several resin systems and
found a resin well suited to respond to FST requirements and to the
needs of the infusion process. The certification of this resin is pending.
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EUROICOMPQOSITES® ECHLM[processwithihoneycombiisiwellsuited
for:

¢ "Oufloffautoclave'processiwithihoneycombistructures; [ECIHLM
canihelpfolreducelcosts

®* Nolexpensivelprepreg isineeded!

® Youlcanchoosefrom(carbon, KEVLAR®,INOMEX®, origlassitbbased
compositellayers.Widelrangelof(honeycomb typesicanibe
producedwith(KEVLAR®,INOMEX®,[@aluminumor[glass.

¢ Waterdightness&weight:llessporosity landibetterisealinglofithe
honeycomblcorelcomparedioprepreg techniques.Weight
reductionlspossible.

¢ Sedledihoneycomblcorelpreventsiwateringressiduringiservicellife.

® Competitivelpricelbyiheuseofdryfabricsiand@voidance(of
autoclavelprocessing.
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Thankyouvery muchiforiyouriattention

EUROLCOMPOSITES®S.A.
B.P.124,Zonellndustrielle
L6401 Echternach,luxembourg

Phone: +00352(729463(1
Fax: +00352(729460
Email: info@eurolcomposites.com

Service Reliability

Quality

inovation = K odhin

We reinforce your ideas!
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