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Welcometoithe ECGroup

Whoweare TheEUROICOMPOSITES® Group!isaiglobaliplayeriinithe fieldiofladvanced
andldemandinglcompositesiproducts.Weservicelourlcustomers globally
fromithreelocations.

Welareworldwidelonelof(thelleadingproducersiof complexicomposites
parts.

Weldelivertolouricustomersijustiinttimeiandiinthighestquality:

Readytolassembleparts
Formediand/orimilledicompositesiparts
Panels

Laminates

Honeycombicorematerials

InCorder tolsupportrandservice burlcustomers best according toltheir
needsiwelorganizelouribusinessiinithree units:

® AVIATION
® SPACE
® INDUSTRIAL

Thegroup The EUROICOMPOSITES “[group consists of:

EUROICOMPQOSITES®S.A.
Zonelindustrielle
L6401 Echternach

Luxemburg
Phone: +352(72946311
Fax: +352(729460

EUROICOMPQOSITES® Corporation
13213[Airpark(Drive

Elkwood, VA22718

USA

Phone: +11540172718500

Fax: +1540182916611

EUROCOMPOSITES®[GmbH
Dieselstr.(13

D54634 Bitburg
Deutschland

Phone: +352(729463(1
Fax: +352(729460

EC5611108e/03109 EUROICOMPOSITES®S.A.,[B.P.124, Zonellndustrielle, 116401 Echternach, Phone:[+352=72194163 (1, [Fax: (+352(= 72194160 3/37
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KeyDatalandkinanciallinformation
Key(Figures cqpitai&Reserves €  34.933Million
EC Group Subscribed Capital: €  20.160Milion
Legaliandiotherreserves: € 14.773 Million
Investment € 118,00mMillion
Ratingbytbanks BBBtoBBB+

Employees 686

(averagelage39years)
Productionarea EUROCOMPOSITES®[Group 49.5000m?
Totallarea EUROICOMPQOSITES®[Group 176.400m?

Important AirbusGroup

Qualifications Boeing[D] 4426

EASAR21PartiG

ISOQ001&ISAETASIP100

NADCAP

Financialidata  RatioofEquity _Faulty 509

EURO COMPOSITES® Group TotalAssets
2008

EBITDA €15.5Mlillion

Turnover 2008 €187.6/Milion

EUROCOMPOSITES® Group
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OurProductioniSites
Site[Echternach,
Luxemburg
Developmentiplan
® Headquarter
® Mainproduction(site
® Finishedpartproduction
® CNCicentre
® Panelproduction
® HoneycombproductionfromKeviar®,ZNomex®, glass. andrcarbont
fiber
Totalarea: 93.000m?
whereofproductioniarea: 37.500m?
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OurProduction(Sites

Site(Echternach,
Luxemburg

Centerof Excellence

Research & Development
® Research &DevelopmentCenter
® Design and Constfruction
® Profotyping &PilottManufacturing
® Development,testtandlimplementationlof(hewmaterials,[orocesses
andiproductionifechnologies

Totalarea: 15.400m?
whereofproductioniarea: 2.000m?
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OurProductioniSites
Site Culpeper,
USA
Currentibuildinglstatus
Developmentiplan
® ProductioniSite
® Finishedpartiproduction
® CNCicentre
® Panelproduction
® HoneycombproductionfromKeviar® andM™Nomex® fiber
Totalarea: 48.000m?
whereofproductioniarea: 7.000m?
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OurProduction(Sites

Site Bitburg,
Germany

Currentibuildinglstatus

DevelopmentPlan

®  ProductionSite
®  Finishedpartiproduction(Rl,[RTMandECHLMwithihoneycomb)
® CNCicentrefforL.CleanCore" aluminum processing
®  Aluminum surface freatment
® Honeycombproductionfrom aluminum foil
Totalr@area: 20.000m?
whereofproductioniarea: 3.000m?
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FinishedParts

Formed/Machined
Parts

EC5611108e/03109

Qurlproducts

EUROICOMPOSITES®S.A.,B.P.124,ZonelIndustrielle, 116401 Echtermnach, Phone: #3525721946311, Fax: (+352= 72194160

Completiontofidroplinipartsi(inserts,reinforcements,[extrudedprofiles,
priming, [@rinding, [coating)

Finalimssemblyoficompleteunits

Designtandimanufacturingroftoolstandmolds frommetallandlrein(]
forcedplastic

Prepregihandiayup

k_-\

Droplint] partst after] final
control

Pelmet((1.80x:3.50/m)
ceilingpart

Partdetail-withredgelclosure,[inserts
andlreinforcementlaminate

Installationiayout Pelmet

Stairhouse“shownaspart-andrinCits
finaliassemblyistate right)

Designiandimanufacturinglofheatformingequipment
Manualiandimachined(processinglofihoneycombiandiparts

Coldrandrhotformingroffhoneycombpartstandsandwichistructures
(twolheatformingiovens)

=

Heatformed, I machined honey!

combsionitheirlinspectiontool Heatdormingofiloneycomibos

-
lightweight 1 fooling with honey(
combipart

£

Coreldetail formediandmachined
fromitwolsides

Radomell madel! froml formed

honeycombicoreldetails Machiningof honeycomb
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OurProducts

Designiand production of Thelexperiencelof EClintheldesignlandproductionofimolds.and toolsfor
ourlownproductionmeedslis itnore (@ndimore Used by ourcustomerstoo:
moldsandtools
Toolstand(fixturesoflallkinds

Molds(forrhoneycombcontouringandforminglas wellLas[ fordesign
modelimaking

Moldsforisandwichpartsfandhoneycombstabilization(forRIprocess,
ovenlandlautoclavelcuring)

Sandwich(partitoolforiovenicuring Metalimoldforioventoriautoclave
at135°C curing

Polyurethanet(PU)rtool fastal CNC  steel (1 tool 1 forl1 honeycombr heat  Tool ! produced: with RIC for' the
millingfixture formingg contouringlof formed: honeycomb
coreldetails

| o e
CoatedPUttoolforimodelimaking RIfmoldiforrpartstmadewithfoven RTMilight'mold
orlaufoclavicuring

New m:oncept[tbr Productionofifoolsi@ndimnoldsionithelbasisiof honeycombisheetsiand

P pastes
tool erdUCtlon' EC(Tool Weight,[timeandlcost reductionicomparedtolconventional mold

making

High(tensile moldiconstructionwith[anlexcellentsurfacequalityrand
vacuum(tightness

L] - '

bl
b

=3

ol

]

Bonding(lofllhoneycomb  Roughimilingioficontour Applicationtof ipastelon gk e qrmoldrafter final
sheetswithpaste fhe/blankimold milling
EC5611108e/03109 EUROICOMPOSITES®S.A.,[B.P.124, Zonelindustrielle, 116401 [Echternach,Phone:+352(= 7219416311, [Fax: (+352 37294160 ]0/37
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OurProducts
Panels ’
Nomexhoneycomb Nomexhoneycomb Aluminumhoneycomb Aluminumihoneycomb  Specialfiberhoneycomb
Carboniskins Glass/Phenolic skins perforatedialuminumiskin Aluminumiskin MDF isheet

AnLalmostiinexhaustible [plenitude [of (combinationsoficore materials, skin
materialscandadhesives: TEUROICOMPOSITES ®Cdesigns accordingtorcus
tomerdrequirementsthebestsuited paneld ford the D application and
processingsituation.

Possibleparametersiforithe paneldesigniareforiexample:
Weightiandistiffnessispecifications
Fire,lsmokelandfoxicity((FST)requirements
Behavioriinlaggressive or(corrosiveeénvironments
Temperaturelresistance

Laminates

Normattertwhatmaterial: lwovenor any [ typelof noniwoven material:
EUROICOMPQOSITES®CLcombinesforithecustomerrfiberimaterialscandresin
andlmanufactures smalllandlargel formatlaminatesiwith(theoptimum,
costleffectiveproductionitechnology.

Honeycomb
corematerials

Nomexhoneycomb  Glassifiberhoney( Carbonihoney!] Aluminum(Honey PerforatedHoney
Kevlarihoneycomb ~ comb comb comblinialloy’3003  combifromiAramid
and 5052

EUROICOMPOSITES®OmanufacturesThoneycombDcorematerialsDfromOa
greativarietylof rawmaterialsfondrintatlarge programiof cell sizesfand
densities.

EC5611108e/03109 EUROICOMPOSITES®S.A.,B.P. 124, ZonelIndustrielle, 116401 Echtemnach, Phone: +35257219416311, [Fax: (+352= 72194160 11 /37
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Ourlproductionitechnologies

Honeycomb mroduction EUROCOMPOSITES®*thasfourproductiontinesforitheraramidhoneycomb
productioniandianotherline forihe productionof @aluminumihoneycomb.

andisawing
TwoprinteriinesforMNomex®,Keviar®andone foraluminum
Simultaneousiiayupoféiblocswithiautomaticimachines(plusresources
forlhandilayuplincase ofproductionpeaks
OneBlopeninglbloc(press,fwo3openingblocpresses
Fiveldiptanks
Fouristabilizationovens
Ninelcuringlovens
Fiffeenlaramidihoneycomb sawsand hwo aluminumhoneycombsaws
Foil Print adheswe lines Cut and staple foil sheets,
™ press into bloc
L * ﬂ / /
T - % > /// //
- s ,w""
Cure resin « Coat with resin Expansion ‘
y Stabilisation
Cut Blocinto Sheets
Productioniprocessiforiaramidrhoneycomb
EC5611108e/03109 EUROICOMPOSITES®S.A.,B.P.124,Zonelndustrielle, 1116401 Echternach, Phone: #352 37219416311, Fax: [+352 272194160 1 2/37
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Ourlproductiontechnologies

CNCmillingicenter Capableltoimachinemetal,(plastics, wood, foams,[honeycomb, laminates
andipartsimade(of[GRP,[CRP,[andiARP

Working
Machine axis Machinable dimensions
CNC 1 Five 2500 x 1200 x 600mnm
CNC2 Five 2500 x 5000 «x 600imm
CNC3 Five 1100 X 1000 x 400[mnm
CNCi4 Three 2200 x 4200 x 300imm
CNCH Five 2500 x 1200 x 400[nm
CNC1%6 Five 2500 x 1200 x 400[mnm
CNCT7 Five 2100 x 5300 «x 950mnm
CNCi8 Five 3200 x 11500 x 500irm
CNC@ Five 3000 x 15000 x 1000mnm
CNC0 Five 4050 x 2050 x 1000nmM
CNC1 Five 7100 X 1440 x 860ImMm
CNC2 Five 1840 x 4100 x 800ImMm
CNC13 Five 1840 x 5200 x 800ImMm
CNC114 Five 2020 x 4100 x 860ImMm
CNC5 Five 7000 x 1440 x 820imm
CNCO6 Five 3360 x 1340 x 300imm
CNCO7 Five 4800 x 8000 x 2000mnm
CNC8 Five 6500 x 2600 x 1300 mm
CNC9 Five 5500 x 2600 x 1300 mm

CNCOélisanmltrasonicicuttingimachine
CNCI17isidedicatedifomilingmonolithicicarboniparts

Modern, powerfullCNCMillingicenters

Millingofiapart

EC5611108e/03109 EUROICOMPOSITES®S.A.,[B.P.124, Zonellndustrielle, 116401 Echternach, Phone:[+352=72194163 (1, [Fax: (+352(= 72194160 1 3/37
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Ourlproductionitechnologies

PanelProduction Onlourlmodern(presses we manufacturejpanelstandpartiwithLalllestabl]
lishedicorematerialsiandiskinsofprepreg,@luminumioriominates(HPLiand

CPL).

Press Openings Maximum(panelidimensions
Press(] 4 2400 x  2950imnm
Press2 3 1300  x 3000(mm
Press(3 3 1360 x 3150(mm
Press4 2 2100 x  4000inm
Pressb 1 2500 x 12000mnm
Pressi6 1 3000 x 15000mnm
Press(7 1 1300 x 2700tnm
Press(8 1 1335 x 3000(mm
Press@ 1 1300 x 2500$nm
Press(10 1 17100 x 2500imm
Press11 2x5 1650 x 3200tmm
Press(12 1 1350 X 3600mmm
Press(13 1 1350 X 3600(mm
Press(14 1 1350 X 3600mmm

Pressifor rgemormcﬂs

5lopeningihot/coldipress with feedinglinfrastructure

EC5611108e/03109 EUROICOMPOSITES®S.A.,[B.P.124, Zonellndustrielle, 116401 Echternach, Phone:[+352=72194163 (1, [Fax: (+352(= 72194160
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AutomaticPotting
machine

Coatingiline

Autoclave

Ourlproductionitechnologies

View of the EURO COMPOSITES® aufoclave

Machine@onceptioyEUROCOMPOSITES®

FullyrfautomaticINCcontrolledpottingmal’
chine

Laser(positioning(system
Maximumpartdimensions: 2000x4000mmm

FastCandefficient pottingof honeycomb
partsiwithicomplexishapes

Nestingl] software(] tol1 optimize ] material
usage

Maximumpartidimensions: 3 100x5200mm

Airfitemperature Ifor]dryingllcontinuously
adjustableuipio120°C

AbletolJprocesslalllicoatingisystems(Jfor
highlpressure(airbrushing.

Maximumdimensionfor(parts: 2000 x6000mm
Curingfemperature180°C(Standard), lup fio@maximum(of250°C
6barpressure

24pointivacuumimeasuringisystem

Partpreparediforiautoclave process

EC5611108e/03109 EUROICOMPOSITES®S.A.,B.P. 124, ZonelIndustrielle, 116401 Echtemnach, Phone: +35257219416311, [Fax: (+352= 72194160 1 5/37
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Friction Stir'Welding

EC5611108e/03109

Ourlproductionitechnologies

Friction(StirrtWelding [(FSW)(joins[two

partsiwithLaspeciallyshaped,xotat

ingfool.

Duetolrotationtandpressureofthe
toolfrictionaltheatlisproducediand
thelpartstisofteniplasticallylinCthe
arealJof JthelJrotatingtool without
reachinglthemeltingpoint.

Thepinlofithetoolimmersesintothe
malleable imateriallofthe partstand
producesbyitsrotationfandishape
allhomogenous!]blendi]alongllthe
joininglline. [ Thelshoulderofitheltool
formsiandismoothestheweldinglline
withlonlyamarginaliridge.

Afterccoolingtherelisialsolid phase
jointLof(the twoparts. [ The [process
doeslinotneed( fillerbwire,welding
fluxtorigasishieldinglandiproduces(a
sealedweldlwithoutIporosity land
withoutlinclusions.

1.Tool rotates 2. Pressure and Friction

4

Workflowofthe FSW process

ExtrudedProfilesextensioniwith FSW

3. Tool immerses 4. Welding

4 &

EUROICOMPOSITES®lusesia veryimodernidouble’headweldingunitiwhich
istespeciallysuitediforithejoining(oflextruded profiles:

Maximum(dimensionfor(parts:[3000x18000mrnm
Maximum dimensioniforisingle fextruded profile: [500x3300mmresp.

500x6000 M withrepositioning

Maximum(distancebetweenupperiandioweriwveldingfool:[420mnm
Maximumiweldingllinelthickness(fulllmaterial,lbothiheadswelding

simultaneously):

O 10mMGNIAASXXXANAAAZXXX),

0 18mmMIGNIAASLXXX)

EUROICOMPOSITES®S.A.,B.P.124,ZonelIndustrielle, 116401 Echtermnach, Phone: #3525721946311, Fax: (+352= 72194160
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ResinTransfer Molding

EC5611108e/03109

Ourlproductionitechnologies

Resin/Infusion
'(RD

Vacuum Bag

X
Resin Flow Medium.
A/ °

Fibre Pack
N

Core  /ff°,
Fibre Pack\ /]

Dimensions: 2875 x 5700 x 26.3 mm

Resin Vacuum Pump

Samplepartiproducedwithiresiniinfusion
Partproductioniwithiresiniinfusion technology

Usefulltechnology(forflatCpartstandlaminates uptolrelativelycomplex
shapedpartstwithConeLvisible Ssurface. CEUROICOMPOSITES ®Cusesvarious
vacuumCtechniquesiwithCmoldandivacuumcfoil_asCcountermnold.[These
processesarelfoestsuitedforismallfoimediumisize series.

'(RTM)

Mixing Head

>

Honeycomb &
Fiber Pack

Heatable Mould

Resin components
(pre-heated) (closed before injection)

Manufacturinglofiaipartusingitheresintransferrmoldingprocess

Forllargeriseries. orrdoublelsidedl decorativesurfacesl thelResin[ Transfer(]
Molding [((RTM)[processlisiwell suited.[Massive [ closed moldlandicounter(]
moldisystemlarelusedlas thelresinlislinfroducediunderpressurelintothe
moldsystem.

EUROICOMPOSITES®S.A.,[B.P.124, Zonellndustrielle, 116401 Echternach, Phone:[+352=72194163 (1, [Fax: (+352(= 72194160 1 7/37
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EUROICOMPOSITES®
'Honeycombliquid
molding((EC'HLM)

Ourlproductionitechnologies

Advanced!] partsl] with(1 allthoneycomb
corelhavelbeen manufacturedi(espel]
ciallyfinthelaviationdndustry) (sofarby
usingthelprepreglautoclaveprocess.

EUROICOMPOSITES®ThasIdevelopeda
new/[processitechnologythatallows(the
useofChoneycomb Canddry lwovenLor

nonwoven(fiberlpackstogetheriwithta |

Structural part with'Thoneycombcore’land
RlforiRTMiprocess. corbonEkin

[ 1
[INRRRIRANARARINARARINARERAN AN

P —
NNNRNANNN

g T

Conventional:(Prepreg/Autoclave ECHLMProcess

Alprocessicomparisonforitheproductionoflaistructuralipart iwithisimilar
productipropertiesiresultsiinthe followingadvantages(foritheECresininful
sion[process:

Reducedmateriallcost(dryfabriclandpurelresinlinstead of prepregs;
lessiadhesive layers)

Reducediweightisincellessiadhesivefilmsoy1015%
Lowerlprocess(cost,fime reductioniby30%

Reducedioutgoinglinspectionicostibbecauselofimprovediwatertight]
nessi(doesimotineedtolbbelcontrolledianymore)

Improvedoperationfeatures(minimizedporosity), thereforelessiwater
condensationproblemslintoihe honeycomb

EC5611108e/03109 EUROICOMPOSITES®S.A.,[B.P.124, ZonelIndustrielle, 116401 Echternach, Phone:[+352=72194163 (1, [Fax: (+352(= 72194160 1 8/37
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Ourlproductionitechnologies

LaboratoryService Instruments

Universaltestingimachine [(2.5[kN,[50kN
and100kN)

Climateichambers

Saltisprayichamber
Differentiallscanningcalorimeter(DSC)
Titrolprocessing
Smokedensityimheasurement
Burningichamber, flammability testing
Foodicartirollertestimachine

Coordinatell measurement] machines
(CMM)

NDT:woodpecker, [ tapl hammer, [ ultrar]
sonic

Universalitestingimachine

NDT: X rayunit (6000 x2500x1200mm)
Laserprojection
=

Testoficompressionistrength

I ——
- AR CAOME RS TN

Laser(Tracker Coordinatemeasurementimnachine Taphammer

EC5611108e/03109 EUROICOMPOSITES®S.A.,B.P.124,ZonelIndustrielle, 116401 Echtermnach, Phone: #3525721946311, Fax: (+352= 72194160 19/37

www.eurolcomposites.com


http://www.euro-composites.com

OEc

EUROICOMPOSITES®

TechnicalPresentation

Design&[Engineeringl[/[CenterlofExcellence

Activities OurCenterrof(ExcellencelisthomefotheDesignfand&Engineeringland
theResearch[& Developmentidepartment. [Bothfdepartmentsiofferitheir
servicesnotronlylinternallybuticantalsorworklindependentlyforfourtcus(
tomers.

Capacity: Engineering: 56000 /year
Research&Development 14500 lyear
Prototyping&[Pilotitnanufacturing  37500mh/year

OurCustomerslarelsupportediwiththe designlofthebesttechnicalland

commerciallicompositeslisolutioni(applicationioriented ldevelopmentin

closelcooperationwithithelcustomer) wunderconsideration(ofthelfollowing
aspects:

Productipropertiesiimechanical,[thermal.[acoustical,[FSTiconforming)

Manufacturingtechnology(Vacuumibag, [pressitechnology, [autoclave

process, resinlinfusion, resintransferimolding)

Definitionioftoolinglconcept(Wood, plastics,imetal)

Definitioniofimeasuringiandtestiequipmentiandprocedures

Higherdegrees(ofifunctionalintegration

Stressianalysis/FEM(in(partfogetheriwithiexternalipartners)

Transferioftheproductirequirementioficustomersiandthe resultsof [EC's

own(developmentslintoitechnicallipartidefinitionsiasiaibasis forquotal’]

tionsiandiiniallateristagelalsoforithefechnicalldocumentation/protl]
ductionprocedures.

Additionaliactivitiesiare:
Processdevelopmentr/processimprovementiandimplementation[of
new/improved(processesiintolproduction
Trainingloflemployeesioninewprocessesandlequipment
Customeriindependentidevelopmentiandiresearch, partiallyiinicoop]
erationiwithUniversitieslandresearchlinstitutes
Ownidevelopmentiworkshopfor

o Prototyping
o Pilotimanufacturing
o Developmentisupport
o Designlandiproductionofimew fools
EC5611108e/03109 EUROICOMPOSITES“S.A.,B.P.124,[Zonelindustrielle, 1116401 [Echternach, Phone: #35237219416311, Fax: [+352=72194160 20/37
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Equipmentiiniour
Centerof([Excellence

EC5611108e/03109

Design&[Engineeringl[/[CenterlofExcellence

Production Equipment

Equipment

Description

CNCmachinefor monolithic

Xraxis: 8000[mMm.,H0mM/min

carbon(processing Yraixis: 4800ipnm, 501 /min
Zroxis: 2000[nm,30m/min
Drying Oven Inner@dimensions:
1700x1000x[2750mm
Max.femperature:250°C
Freezer Innerdimensions:

3000x:3000x2400mm
Upfo20°Catamax.[ambient
temperature(0f38°C

Panelislidingfablesaw

Carriageliength::3000mm

Panelpress

PressCsurface:[27500x113500mm
Max.[Opening: 400mnm
Force:[102IN/md

HT(Pressupfo400°C

PressCsurface:113000x114000mm
Max.[Opening: 400mnm
Force:[800IN/md

HorizontalBloc Saw

Max. blociwidth: [1300mnm
Sheetthickness: 310Q@50mMm

Equipmentforlhoneycomb development

Equipment Description
DipTanks 2341itr,[875 Itr
CuringiOven Inner@dimensions:

1750x(1750x12300Pnm
Max.femperature:[380°C

Resinistorelcontainer

Resinformulationistation

ChemicallLaboratory

Equipment

Description

califumelhoodsiandexhaust

Laboratoryfacilitylincluding chemil

Viscometer foriresin
(Brookfieldlcps)

Precisioniscale

Max.2kg(0.011@)

Ultrasonicbath

6 point recorder

Mixinglequipment(for resins

Capacity 5kg, withifwo 2 mixers
(lowandihighviscosity)

DMA

Testlequipment

| Universalitestimachine

EUROICOMPOSITES®S.A.,[B.P.124, ZonelIndustrielle, 116401 Echternach, Phone:[+352=72194163 (1, [Fax: (+352(= 72194160

www.eurolcomposites.com

21/37



http://www.euro-composites.com

OEc

EUROICOMPOSITES® TechnicalPresentation

Design&[Engineeringl[/[CenterlofExcellence

CAD/CAM cCAD:Software:

Unigraphics NX2andINX4 uGs¥eL soupions
CATIAVSR17((Modules CPM,CPE,MD2) 2.,
AutoCAD2008 autodesk’

CAM:Software
UnigraphicsINX4
3IandBaxisprogromming
UNISIMisimulationisoftware

DataExchange via:
UnigraphicsorCatia, NativelFormats
STEP,[Parasolid,[IGES, forthe 3Drarea

DXF,[PDF,[CGMfordrawingsandithe2D0
ared

EC5611108e/03109 EUROICOMPOSITES®S.A.,B.P. 124, ZonelIndustrielle, 116401 Echtemnach, Phone: +35257219416311, [Fax: (+352= 72194160 22/37

www.eurolcomposites.com


http://www.euro-composites.com

OEc

EUROICOMPOSITES® TechnicalPresentation
Recent&(CurrentDevelopments
Aluminum DevelopmentGoal:
. NewrlSurfacelfreatmentroflaluminumfoilforlalloys 3003 and5052(other
honeycombmore' dlloysicanibelincludedupon@emand).

NewIsurface treatment

Targetiofithemew surfacetreatment:
Corrosioniresistancewhichlisisimilario PAA = freatedicore
Crifreelsurfaceltreatment

Theldevelopmentiandithellateriproductioniare donelinfourlsitein(Bitburg
Germanythatlis fullyloperationalinow with[printerline,surface freatment
unitfandblocpress.

CurrentStatus:
Successfullmanufactureiandfestiofismalliscale [prototypes:

4.8mm(3/16"):CellsizeOK
6.4mmI(1/4"):Cellsize [OK
9.6mm((3/8"):ICell size noticheckedlyet, from[experience wel are

e T\ e confident,thatalllargerisizeswill bbe notproblematic
—\"‘,-/\, N 4 3.2mm(1/8" 11 Cell sizel NIOK, [ duel torincreased expansion’ forces,
1 - opftimizationofinodelbondistrengthiunderidevelopment
R N “

T._4 g Testiof.corrosionsiresistance:
(AccordingfoMILIC[7438G:1720hiinsaltispray.measurement ofiweight
lossImg/ft?) mndicomparisoniwithfequirementsof RMS026:

> v
<& & qfe &
il & © %
& N N N Q¥ v
g IR R
> v R v < <&
25 A
50 A
75 A
100 -
125 -
150 -
175 -
200 A
225 A
250
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Recent&(CurrentDevelopments
Aluminum Timeischedule:
honeycombmore- MidiMay2008:  Supplyofispecialicoatingroll
N f + t |' Smalliscalelproductionruniatproductionsite Bitburg
ewisurlacelirearmen EndiofMai2008:1Supplyloficounteriroll
(Continued)
Withlfourthnewhoneycombltypesiweldolgolalongwith(thehewairplane
generations(ofiouricustomers.
Aluminum DevelopmentGoal:
honeycombm:ore- Using thin,[untreatedaluminum(foilsiwithithe (mew [@luminumsurfacefreat(]

Usage ofithinfoils

Sandwichpanelswith
Magnesium(Skins

mentprocess

CurrentStatus:
Manufacturelofismalliscaleprototype testsi(planned):

4.8mmi(1/4"Icellsize, [densityB0kg/m3((3. 12pcf)
Otherlcellisizesimightiibe possibleuponrequest.

Timeschedule:

June/July2008: Smalliscaleltestiplanned,@sisooniasthemew printerfor
aluminumfoillandthe (mew surfacetreatmentiarein(op (]
eration

DevelopmentGoal:
Developlsandwichiconstructions

withlextensive weightireductionicomparedifolaluminum
withigoodicorrosioniinhibiting(propertiesi((measuredby saltispray)

Developmentiisidonelinicooperationiwithiindustrialipartnersifor:
theimanufacturelofiMglskins
thedevelopmentioficorrosioniinhibitinglprimers

applicationofsurface freatments

CurrentStatus:
Developmentioficorrosionlinhibiting/surfacefreatment
Timeischedule:
NextfrialioyJuly2008@ndevaluationiby/Augusti2008

EC5611108e/03109 EUROICOMPOSITES®S.A.,[B.P.124, ZonelIndustrielle, 116401 Echternach, Phone:[+352=72194163 (1, [Fax: (+352(= 72194160 24/37
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Glassfiberrhoneycombicore

EC5611108e/03109

Recent&(CurrentDevelopments

Developmentigoal:
Marketdriven,[customers(ask(forireliablesourcelofthisicoretype

CurrentStatus:

Cellsize:4.8mm(3/16"),DensitylRange: 8810 192kg/m31(5.500 2pcf)
o Productioniprocessistable

o Variousiqualificationsicompleted

o Usedalreadylinircraftiparts

o Additionaliqualificationsipending

Cellsize:9.6mm(3/8"),[DensityRange: 72096 kg/m34.5to b )
o Productioniprocessistable

o Otheridensitiesimaylbelpossible Uponirequest

0 Qualificationsipending

Cellsize:4.8mm(3/16"),DensitylRange: 4810 80kg/m3(4.5tobpcf)
o Productioniprocessistable

o Productiavailabilityl[dependsioniavailability iofiglass(fiberfabrics
o Qualificationsipending

Oftherlcellisize/densityicombinationsicanibedevelopediuponirequest

Time(Schedule:
Completelqualificationsfogetheriwithcustomersiasisoon(asipossible.

Further Development Goals:
Targetiisitoproducehoneycombicoresiwith
increasedimechanicalistrength
reducediweight
smallericelliconfigurationi(e.g.3.2mmI((1/8")cellisize)

CurrentiStatus:

Projectisiinlaniearlystage.Productidesigniapproachiisitouse
biaxialiglassfabric+/45°(insteadof0°/90°
veryllightweightiglassfabrictypesi(<b0gsm)
resinisystemsllikePlland[PES(asanialternativefo phenolicresin

Marketavailability “of rawmaterialsCiscchecked andlal new!( production
processisiunderidevelopment.

TimeSchedule
Firstismalliscaletestsioylend2008

EUROICOMPOSITES®S.A.,[B.P.124, ZonelIndustrielle, 116401 Echternach, Phone:[+352=72194163 (1, [Fax: (+352(= 72194160 25/37
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Recent&(CurrentDevelopments

Carbon(Fiberlhoneycomb DevelopmentGoal (Carbon & KeviarHoneycomb):

Kevlar[ﬁber[honeycomb - increasedimechanicalstrengthlof(honeycomblcorelorloffinalisand]
e —— . A wichiconstfruction

modifiedphysicalpropertiesi(i.e. electricallconductivity)

CurrentStatus:

ManufactureLofismallerisizedhoneycomblLcorespossible,Lonrequest
withicellsize4.8mm(3/16")

Standard(resinisystemLlis phenolic [ resinotherlresinsystems[asllike Qs
Polyimideonrequest

BlocO sized (especiallyl forll resin systemsl other thand phenol)
(W)480mm*(L)380mm*(T)355mm (W) 19"*(L) 15"*(T) 14")

TimeSchedule:
Readytoigoonismalliscaleseriesiproduction

Development Goal(Keviar’honeycomb):

Optimizationrofihighidensity(honeycombcore: [Testiwithinew printing roll
andimodifiedicelllconfiguration

Status:
Underevaluation

TimeSchedule:
Firstresultsioylend2008

Development Goal(Keviarlhoneycomb):

Reductionof Fuzzinessbylimproved cuttingquality andoptimizationlin
productionifolincrease productivity.

widthiandthicknessofiblades

improvementiofiblowingtable

Status:
Plannedfoltbelcarriediout

Time(Schedule:

Firstresultsioylend2008
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Recent&(CurrentDevelopments
Sandwich(panelsiwith DevelopmentGoal:
hiagh [impa ctstrenath Increasedlimpact(strengthof sandwichconstructions by modifyingthe
9 9 honeycombl(core.
ImprovedResinsystems
Status:

Kevlar®CoreafteriCrush

Gloss(fibericoreafter(Crush

Objectivelnhotreached:[Using[PUbbased; Epoxybased Tandphenolic
resiniderivativesifromivariouslindustrialipartners

Underlevaluation:[Usingradditivesof[various(suppliersfolchangethe
propertiesofitheresin

Objectivelnotreached:luse Cof " highifemperatureresinsystemsllike
Polyimide

Underlevaluation:usehighitfemperaturethermoplasticresinisystems(as
PES

TimeSchedule:
Underlevaluationithisiyear,(firstiresultsioymext iyear.

2. Reinforcements

Status:

Use ofiglass(fiberfabric infconfiguration/90°

TestResult: impactistrengthlon ECG4.8(40/48worselcomparediolpar]
perihoneycomblcoreECKI3.2(40/48.
Fabricistructurelcompletelyorokeniaftericrush

UseofBioxiallglassifabricx45°

Status: Feasibilityestsforrmanufactureof ECG4.8((3/16)cellsizedensil]
ty140/48kg/m3ni(2.5(3pcf) underipreparation
Uselofverylightweightiglassfiberfabric (<50gsm) forimanufacture rof

honeycomblcorelwithismaller_celllsize [{(if (possible [3.2mm(/[1/8")and
lowerweight

Status:underevaluation

Kevlarfabric in0/90andbioaxial+/45
Status: Honeycomblcorewithicellsize 4.8mm, [(3/16") lunderevaluation

TimeSchedule:
Underlevaluation(thislyear,(firstiresultsoy2009.
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Recent&(CurrentDevelopments
EC/HLM DevelopmentGoal:
. . ProcessicomparisonbetweeniresinlinfusionwithCthoneycombandautoc
HoneycomblliquidiMolding |, o withprepreg
Processicomparison
ECHLM Autoclavelwithlprepregiandiadhel

EC5611108e/03109

Resinlinfusionwithihoneycomb

sive(film

Sampleldesign:
ECA4.8[96[(Nomex),[12Imm

2(0layers[Icarbonfabric[1G986
(twilli2/2)

infusedwithiIRTMé6resin

Sampleldesign:
ECA4.8[96[(Nomex),[12Immm

2(layerscarbonprepreg M21
(twilli2/2)

Hysol [EA 9695 adhesive film

ClimbingDrumPeel Test(22°C,[75%RH)

@270IN
corelfailure

D288IN
corelfailure

Flatwise Tensile[Strength(Test(22°C,[75%RH)

@m.09MPa
corelfailure

@13,93MPa
corelfailure

ImpactTestiaccordingAITM110057

Passed(3.3Joule
Failed:3.5Joule

Passed:3.0Joule
Failed:3.3Joule

EUROICOMPOSITES®S.A.,[B.P.124, ZonelIndustrielle, 116401 Echternach, Phone:[+352=72194163 (1, [Fax: (+352(= 72194160
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Recent&(CurrentDevelopments

LightweightTooling Developmentgoal: | |
withihoneycomb and Allightweight,costleffectivelalternativelfothe currentlylinternallyusedicut

andigluediepoxy(plates
epoxypaste

Processisteps:
1.

Cuﬂing (honeycomb(+[gluing mvi’rhm;qs’rea-mnilling[qrough)

‘ﬂln " y '

e
B

Status:

Possiblefoolingiapplicationsiwithithisiprocess:
fori60°Clepoxypaste:

toolsforlCNCihoneycombimilling

toolsiforihoneycombicutting

patterniforitheproductionof [GFKorCFKIaminatefools

large(tools

O O o o

for200°Crepoxypaste:

toolsforicomposite partiproductioniunderiovenicuringup o 180°C

o toolsiforrcompositelpartiproductioniundertautoclavercuringlupto
180°C

o toolsiforthoneycombpartistabilizationwithCadhesive film(ovenLor
autoclave)

o
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Recent&(CurrentDevelopments

Lightweight Tooling Advontages:

withihoneycomband

epoxypaste
(continued)

CostrreductiontwithCnewprocessiisimore thanB85% againstcurrent
toolingproductioniwithicutlandgluedipolyurethanel(PU) plates

50 DweightCreductionCaogainstCcurrent tooling DwithCcut Candfglued
PU plates

Bettersurfaces qualityCandlvacuum(tightness compareditolglued
PU plates

Withlhoneycomb,[highistablelandhighfemperaturelresistanttooling
(>0180°C)lispossible

Combinationroflhighfemperatureresistantlepoxypaste (200°C)rand
honeycomb I allows[]arl directItool] productionIover] CNC O milling.
(>costreduction)

Processingforismalliandllargehightqualityfooling possible
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SelectedQualifications
; ISOMmP001 — 2000
_S;en_eral Quallty Systems NADCAPICOMPOSITES
Qualifications AS'9100
Qualifas/AECMAEASE
EASA21 G
Qualifications AUSTRIA  FACC FMSL1030
FMS3210
by customers BRAZIL Embraer MEP15:010
MEP[15[030
FRANCE  Adder(Aircraftlinteriors PGQ3411608
Aérospatiale ASNB(75310/75320
Aérofonctions(s.a.s. DQ6
Aircelle BLGG502001/BLGG 502101
HDSM(1045/1044
BreguetiAviation 27161/NSNB75310
Dassault AMD.BA[1.4.2.3.4
EADSIAstrium DSNI0798 01 1AA
GERMANY  Airbus AIMS[111011001
AIMS[1101004
AIMS[1101005
AIMS[1101007
AIMS[1101008
BritaxiSell WOB031001/WO3061001
Dasell DCINI100
Dornier DOLI70/DOLI71
EADS IPSC1101001101
|IPS111011004102
Luft & Raumfahrt LN29967
LN29968
INDONESIA  IPTN NMS[8.124
ISRAEL IsraellAircraftlindustries M.S.108.0020
ITALY  Agusta 1991241103
Alenia N4901
NETHERLANDS  Fokker THS.472/THS.473
Driessen[AerospacelSystems SMSI015
SPAIN  Aries ACMS233
C.AS.A. 1+D+P176
SWEDEN  SaabiScania STD[124224/226/228
SWITZERLAND BucherlleichtbaulAG div.[LAMISpec.
Jet[AviationBasel AG curvedPanels
UNITED AIMIGroup BAER[1007
KINGDOM BAelAirbus ABRI[310070/0069/0066
BAE(Systems MMI0032
Ericsson 10549MPP247
MarconilAvionics 06CL0061/319/T308
Shorts SMS35
Westland Helicopters WHPS297

EC5611108e/03109
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EC5611108e/03109

Qualifications

by customers
(continued)

SelectedQualifications

USA/CANADA  AARIComposites

AlM
BelliHelicoptersTextron
Boeing

BombardierlCanadair
BombardierideHavilland
BritaxHeathtecna

CessnalAircraftiCompany

Composites(solutions
GenerallElectric
Goodrich

Gulfstream
KamaniAerospaceCorp.

Lockheed

LockheedMartin
MciDonnellDouglas
NordamGroup
NorthropGrumman
RaytheonAircraftCorp.
Rockwell

SAE

Sikorsky [Aircraft
TTF[Aerospace

ATRMS301
AIMIM1013
2991947103
BMS8124
BAC5317
D210012012
BACMI5391001
DHMISIP1.26
EPSINo 1009
CMNP083
CSCMS220
AS0TF86
RMS065
GMS[4011
KPSL384
KPS[922
LCM[2801041
STM281105
LMAIMDO17
DMS0974
NTRIMS3031
ACSIMRS5301
BS23732
TB0130035
AMSI3715
AMS3711/3714
AMSIC81986
5519223

T™MS13
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Employeesiandiqualificationilevel
EUROCOMPOSITES®S.A. Employees by Depariment
®
EURO'COMPOSITES® GmbH 5 >
Administration 25
Procurement 8
TechnicalControlling/ProductionPlanning 17
TechnicallDepartment 58
Researchi&Development 8
Design&Engineering 39
Process & Industrial Engineering 6
Prototyping&Pilotimnanufacturing 5
Production 365
Workshops,[GoodsReceiving,ShippingDepf. 76
QualityDepartment 23
QualityAssurance 5
Quality[Control 18
Apprentices 13
TOTAL 607
EmployeesbyQualificationlevel
PhDiLevel 5
GraduatelEngineer 45
BusinesslAdministrationi(University degree) 6
State(certifiedTechnician 27
MasterCraftsman 37
SkillediCraftsman,[CommercialEmployee 474
Apprentices 13
TOTAL 607
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EUROICOMPOSITES®

EC5611108e/03109

‘Corporation

Employeesiandiqualificationilevel

www.eurolcomposites.com

Employeesiby Department

Sales 8
Administration 6
Procurement 2
TechnicallControlling/ProductionPlanning 3
TechnicallDepartment 5
Production 41
Workshops,[GoodsReceiving,ShippingDepf. 8
QualityDepartment 6

QualityAssurance
Quality[Control

TOTAL 79
EmployeesbyQualificationlevel

GraduateEngineer 7
BusinesslAdministrationi(University degree) 2
Technician 7
MasterCraffsman 17
Skilled(Craftsman,[Commercial Employee 46
TOTAL 79
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YourlcontactsiatEUROICOMPOSITES®
EURO COMPOSITES®S.A.  Phone: +3527219416311
Fax: +352[7294160
Fax[(Board of Directorsonly!): [14+352(72(94(63(235
Postalimddress: EUROICOMPOSITES®IS.A.
B.P.24

EC5611108e/03109

EUROICOMPOSITES®S.A.,[B.P.124, ZonelIndustrielle, 116401 Echternach, Phone:[+352=72194163 (1, [Fax: (+352(= 72194160

Zonelindustrielle
L6401 Echternach
G.D.lLuxembourg

Boardof Directors

RolfMathias ALTER,[Chairman@ndCEO
Dr.dng.Patrick FRERES

Werner HUWER

Dipl.lIng. Falko LOHR

Dipl.[Kfm.Horst WILLKOMM

Pleaselcontactvia:IManagementSecretariesOffice

Martina WINKEL

Phone: +352(721941631217

Fax: +352(7219416319217

EtMail: winkel@euro-composites.com
Stephanie LECLERC

Phone: +352172941631220

Fax: +352(72(9416319220

EMail: leclerc@euro-composites.com
Sales/Aviation

Guy SPEICHER, ExecutivelVicePresident, HeadofDepartment
Phone: +352(72194(631204

Fax: +352(72(9416319204

ErMail: speicher@euro-composites.com
Carlo SCHAFFNER, SenioriManageriSalesiHoneycomb
Phone: +352(721941631215

Fax: +352(72(94163(9215

EMail schaffner@euro-composites.com

Dipl.ling./Achim SCHIRMER, Sen.[ManageriSalesPanels & Composite®arts

Phone: +352(721941631232
Fax: +352(7219416319232
EtMail: schirmer@euro-composites.com
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Youricontactsiat EUROICOMPQOSITES®

SalesSpace

Dr.ng.Heike POIGNAND ,VicePresident

Phone: +352(72194(631334

Fax: +352(72(94163(9334

EtMail: poignand@euro-composites.com
Sales/Industrial

Dipl.(Ing.[(FH)[Carsten JUNG,SenioriManagerSales  HeadofDepartment
Phone: +352(72(941631321

Fax: +352(7219416319321

EtMail: jung@euro-composites.com
SalesNew/Products

Dr.(rer.imat.[Jurgen WALTER, VicePresident

Phone: +352(721941631449

Fax: +352(72(94163(94491

EtMail: walter@euro-composites.com
Procurement

Andreas RUMP,[SenioriManagerProcurement

Phone: +352(72(94163201

Fax: +352(7219416319201

EMail: rump@euro-composites.com

Centeriof Excellence Design & Engineering

Dipl.lIng.Manfred HAHN, VP, ManagerCoE Headof(Department
Phone: +352(721941631336

Fax: +352(72(94163(9336

EMail: hahn@euro-composites.com

Research & Development

Dipl.(Ing. Dipl.[Chem.Willy WINTGENS Headof(Department
Phone: +352(721941631211

Fax: +352(721941639211

EtMail: wintgens@euro-composites.com

Dipl.[Ing.Dipl.[Chem.Oliver BOTTLER

Phone: +352(72194(63(259
Fax: +352(72(94163(9259
EtMail: bottler@euro-composites.com
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Yourlcontacts
EURO [COMPOSITES®1I:orp. Phone: +11540[72785100
Faxi{Administration): +154017278535
Fax(Salesonly)C +15408296611
Postaliaddress: EUROICOMPQOSITES®[Corporation
13213[AirparkDrive
Elkwood, VA22718
USA

Boardof Directors

RolfMathias ALTER,[ChairmaniandCEO

Sylke HEIL,[Executive VP@ndICFO

Matthew FLYER,[ExecutivelVP,[Sales&Engineering
Alwin HEIL,VP,[QualitylAssurance & Procurement

Pleaselcontactvia: IManagementSecretariesOffice

Barbara WEBSTER

Phone: +1(540)72718513

Fox: +10(540)(7278535

ErMail: barbara.webster@euro-composites.com
Sales

Matthew FLYER,[Exec.VicePresidentSalesi&Engineering
Phone: +10(540)(7278526

Fox: +11(540)82916611

EtMail: matthew.flyer@euro-composites.com
Procurement

Alwin HEIL, VicePresident

Phone: +10(540)(7278533

Fax: +11(540)(72718535

EMail: alwin.heil@euro-composites.com

RawMaterials  MaryfAnn ALTER, IManagerProcurement

Phone: +10(540)72710593

Fax: +10(540)(7278535

EMail: mary-ann.alter@euro-composites.com
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