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Tnfermedinte Produgt aund Mothed for Producing sn Intermedinte Praduct for ¢ Fidve Compoeits

Component

{808 The proscat invention conceny & mwethed ferprodie

fwvention fhoher congerns g tesiile nteroasdinte p“i\\i‘\\. for produsing

companent,

{DOU] There are twir tun spprosches wsed In produsing Shee composiie componards. T wne maathod, Sk

%

Wtermediae proslon prevhmpregnated with resin (Gelen refirred 10 8 composiien or prepregs) are piresd B the
sondd and then owrad. In the ather wethad, prafbrms composad of Hlee
faleo veforvad to & proforms) can alin he providionsfly placed s the meuhd sndd then luter cbeddad fn g modd fn

aiding), or other

& il resin by mothods sueh as BTN {eaddn wansfir mowd

wcaem anddor presswre-aupronted fniection methods, and then owred

n

HBE3] The prefornm have the advantaps <sf§}$‘:ing ot snly Hexible, but alse sheavabls to g ooriats oxiond, a0 that

o o~

they san it inte meuddy, An boportant Bestion of the blading agent i3 to blng whornsed Sagk

o one another yeok that the prefors has the dmeesional stabiiity roguived fo

/4:4

U] Ordinaeily, I 8 soparate workiyg step, the binding sgest b sppliad in powdes fem ke the lavery of

renioraing fhrey, with the nling agent pesder buing sintered oe meled oo the Hilwes so that it doss not flow

oot dring the aubsequsnt basgporiation or futher prosessing deps. However, s proossy cavises the texille
termediate produsts te by feherently right wid Iose thelr coff sextile churacter, They can then owly be v walaped

e w hoated siste, Lo fot, Booedey 1o produes 3 preforo thers fon

{RBSE & an aliorative to powdersd spplication of the binding ageat, I i also possible to add Sives con ypsed

of binding agents to te reinforcing fhees andior 1o sevv Topether fndividigd fitwe lavers with tusads con nposed
of bindlng agents. &s & rule, the hinding agent fbres o tueads are somposed of thern wopdastic-bayed binding

agents such @ polyesiors, pulvamides, m The drawbaeX I that such binding

agent Hbres o theotds have a high melting point and must therefors ofien be heatad to ahove 20090 Hyarder o

-

cnstre cafficiant dimensionsl siability of the preforms, Moreover, these bindine an

RS

e fibrey ov weads are often

N o

oy poeorly conmpatible with the mabeix resty gvseny o Sunther ¢ processing of the preforms into ey compagire

{BENSE A method &5 known fom B8 1060069 B1 and WO 9944810 f whink nosewoven Sheey eotiprising

&

&

y dispoved as inding agents behwasn e ply fabeic lavers, T

b

bindig apents such av copolyesiars a longel

u.4

J

e ply lapers and the nonwover el Byers s sewn i oue anather i order © fonwe the coleaion s thas

sy hendiing propertiey of the fibre ply configaration. In ordee o prodace s prefben fromt iy e gy

configeration, said epofguration &b beated o the melting o peog sasing

we ol thy Biading %




v

rossed i A roonld o 5 peadatermined thape. Sfer subsequent gooling, Ui posterm &g

Q

T LIS GL006,688 desortt ioh g nethie thin veddn faver 6 spplisd

s

thod for produchyy s profos

betwean layers of wiidirsctonal fbres by mesrss of & roller. The fbre lapers and the renin faper sog prehosted

and judned by meas iteg whtleloprocens the vesn Ty meliy

e preseat iwentin et hngrove the knoeen methody of pradiving prefhrmy for Sbee

3

{8008 The objest of thyinveuting iy sohieesd b g methad for pre diate product By a

prafonm comprising the Hllowing steps
«  formution of @ lonst one Gbry relidonsing layen

= applostion of 8 binding agents based on long-chain rovctive reging that wre solid ot seom fenperaturs by

e

praying of sald biading sgent as a spastwel onte 8t least one fiwe relofoecing fayen

{REEBE Here, longechainy reaotive rosins e undermstoed to be aolid reshe withowt curing sgeots, Lo uncured

dureplasty, which therefors sl bave thermoplastic properties, but nevestheless showw s centsin degree of

Britlonest i g roaled states & spun \«;’eb iy understond 1o bea theea-dimensional vonfiguntion of fins

thread of 3 pluraliy of Goy tready sodier tread Hugmess,

O By spray application of bindiog agends based oo longechaln resctive resine fhat wee solid 8t room

teriperatorg Ay @ sunowal, the Ghre delatording duyer oprovided with 8 Tnding ageat soch St o rolaing e
tentthe moulkiing propertics sod raakes R possibis e drape & meuld with the e relnforcing fayer provided with

¥

said Sinding sgent or mould the fibre reinforsiog laver in @ 20l stdie, Le without any additionsd heating step

prior o iy moalding step Thiss i possible for the binding ageat 4o be covled v the

srniient alr price to vontant with :i}a ?;i}r’s;: 3‘:3?113:&‘::«%%3};5@ faver to such an extend that 1 5 lveady ot lewt partially

solidified, vaunlig ool 1 fon

e

{81 Preparation of the binding agent as & spun web has the further advenings of allewing rapid, efficiest, and

2

sriforn fpregnation of the proform with malvix resly In fucther provessing ioto the Gbes cranposite component,

G The fwe relnforsing hosers dan B ndividusl fid fabiny, woees fabeleg

srocheted fubrioy, webs, waw o braided Lbriey wr comblnations »i Ladd Dbwic-Tonning
referred {0 o phey and In prtisuler ey anidirectionad i}i:iis‘a«mz‘i{maée blaxial srowmaldanisl Iaid fabrios. Maowe

compleg faid fbrios mwy alsn by composed of laoinated bresty, wnidirestional, hidissctionnl, blaxil sndée

muttiacial kad fabvies, woven fbvics, srocheted Sileles, webs, hiate, braided Slels o combinativns therasf

For sxample, Bbee reinforcing fayery may oonist of aynthetie Sbres, glass Tibras, oavhon $ibees, basslt fhwes,

aravodd Obves, oabural Bbves swdor hidwld Sbwes or combinations thereol In this case, avsodd fhees wee

,./
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SN

¥

vartisilarly prefored wynthetic Bhrey, Hibeld flves oo underdond i paitiaalar B be s vomposad of

combinniions of the shové-rentiovned Give madenaly,

HERE4T & b o be noted that i cash waitvidnd oase, B & pantie

conpuctible with the matis resin for wae in fofhor progessin

1B0E8] Application of the Bin

the introduction of s binding sgent web layer i operade with sharply reduped massss pov unit arsa of the bisding

sgent and nevertheless avhiave & sindlar binding sotion. In pavtioudar, (dy appling in the uge of binding sgent

B.‘(ii}: e n {im

B3
X

{R316] Duving spesy sppHoation, § bee beant fhund 0 be advintagenis o seleet the distance Bom the Bbwe

S

sidnfhroing laver such that the bindiog qgent s roy vet folly soliditied whsh B comes bae chnaet with the fibe

refufiooing Bver. B ploces whers ¢ stilhsoft binding spont web (ibre sopey indy deget contint with the

aderlying fibre relnforcing aver, an schestve offect can be produced that causes the bindlng snent web e be

R

s o

fxad ot leagt to @ mivne axtent i s position on the Hhee reforsing e, Thiv ¢ffvot can be Thriber inoressed

ot binding spenie baced on kapechain reactive wmungt that are solid ot room tempeeaiios, partivulacly

sent web amd the vosulting

TN

e

that aes duceplast based, fo ovder w talte adventage of (hw brittheosss of the blading

Yo &

king of spun Hless sod Sogieendy, whish ala vedoges slipping of the spun weob aa o whals selatbve

Hoguent ook

o the underiving Bhre rebnforcing layver. Nevertheless, beeauss of the specind etrusturs of 8 apuw web, which s

eontparably i exampie v e strecture of sedton vandy, the dopabilly sod voblabiiity of the M relnRech

o provided with the binding agest web are astsigaificaetly Inpuired, evan dusingcold fonming

WEIT The binding « gcsﬁ: sprayved on prefevaidy has « melting point helow 1330, snd puarticulaly

below TODYC, By selecting the bivding agent; one should preforabiy consider wideh matrls resi 3
further progessing inggs 2 Sbee sonposite somponent. & im\,«-n‘mﬁz‘:iz}gg oint binding sgent fv advantsgeons i that
shig silowa sdditioral energy to be sgved e prnduotion of the mﬁmm* or providing e reinforeing layers with

said agent, because wemelttng-point bnding agents donot regaire mush heating in ordey 1o be sprayed an,

BOIB] Advantagenosly, the binding sgent web iy sprayed onto e anderlying Ghee reinforcing daver as 8

disconiomeus p\xi;\“n suelt ae o dot oy Hne pattern, Specifically, it has been found that do providing the binding
HESHTE 96 ¥ spaywel, sutficiond fivittowrof the shape of & prothem or & draped or Rowed Sbre remnforeing e

provided with bindipg sgent web i slieady adhdeved without the Muding dgo wel bonlng @ contlngsug
surface. Spraving on as a discordinuoss puiiers abso allows local varlation in e amoeunt of binding apent that
can be adaptad 1o the respective preform withoml any voniplex prosess techoology refuiromanie. TS roalies

Jeunlly luger conthmous areas of the binding szent web possible



of @ binding sgew, 2 sogond By

&

FBERT by parioddasly profirred amhodiments, alle

application

faver v wranged therson, t)psum Ry, this sooend fibee relnforaing e can also B provided
ggent web, The rumber-of flve selnfivelng by andithe selovtion of which filre rebforcing Tavers ave
grodvnded with 8 Muding spvat web e advantigeausty brsod on the mechanioal sopeirementy on the

praform oron 1he Ghre ooffPeie component To by pradessd Gerslosy

¢ a method for prodocing 8 grafbrm for o Obee Sompiite

]

281 1

component cnpeisiog the Hltowing steps

ES

v further aepont the ot

s prodoction of a textife Inwermediate product acontding to the method desoribed sbove
= epld feming of the at least one fbre reinforalng layver provided with o binding agond web;

o

& hesting sad ndsegugat conling of (e Komed file rebloiag foyer provided with hinding agents

(AT Alter cold Tooglog additive o Rost B roguivsdronly Bor Odng the Rornted Bbee relnfroing vy lnthe
AS wt A Py .

desived form. In this case, however, hoating that ady 0 medting and they adhesion of S bindlng azerd to e

iver using the thermopiaatie propertios of the fongsohabn ronctbee rovlug seed as binglng ssond

&

o

ve reinfore i}}s

i gnfficlent, xampfeie minlting of the Bading sgent {s nob requited. This Jeads nod ondy te shnpiiication, b

overall to sigmfivany sovings by onergy and sost {n the proghiction of pratbhems B the faohey processing fnie

fhes crmiposiie componanss,

%

et wely i brittde, and fat by further proceseing or handling

7%

LA Buther advantage s hat the binding s

. R X

adior ransparnt prior o the Rirther stép of E_}_I(}iiii.ij}}g;e iy s oases, unaller Tragments of the Mading sgent web

brogh off and penetrate by the Hive relnfeeing yer: Thiv aleo sruses the Mnding sgent i he distibuted b the

Shre rolnforeing baer, which aliwy more officient form Gxiog of the preforn: by appiivation of hest afler colgd
fortning of the Hbre relbforeing layer provvided with biding sgents. As the risk of binding agent Yoas fv lower
thaw et case of soattering of Me binding sgent a8 w powder, adilitions} Sxing of e binding sgent, s By
sintering, wan be digpeosed with, which iy advaniegsous with raspedt o prosess sngineering,

I8023] v the production of & prefbon hearing of the Reved T relafbroing lovardsy i sdvaastgpeousty cwriad

out by means of botalr andfoy infhaeed radistoy sndior micsreave sadinting b partiiule, heatlog of kot alv &8

prosmuted due o the bighly popsedble srietare of de bhallng sgent web, whish atffoovy efficient vapid hasting
b3

apd Sixing of the formed fng relbfrdng aver(s) with selatively low complostiy with respost 10 prodess
sughieering, Cooling of e profinn iy slse pofrebly carded outwing alt specifioally cold ale So this

purpase, tnder cerlint circmustances, the saroy blowing devies oy b wmd g6 Iy hesting with Bov ai In

By i g simple manner B oy out selerient

# 3

partivelar, these varfations of the Homing process maks ¥ possd

corractions, Tor example -ty the position of e fovife ntereediate prodint in e monld,
{0028 The objent in - further achisved by manmy of & touile Intermediate product o produchig o prefonn for g

fhre comprsite somponest that comprises, un at feast wne Bbee reloforeing Joyer, & Bloding sgsnl wab based on

kng-shadn renctiv

re sobid & rovar teniporature, whevein the binding agemd iy sprayed a5 8 spuw web
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HAISY In

tepnperatire, parthviiarly on uocered dwroplasts This Teads to \ii dribution of the blading sgent i the Hbes

composie layver(s) ae well dug o partial disiniegration. The additional hosking of indbviduad spay web fibees o

vinte the fibre composiie layes(d) fother ingreasey thy binding astion i hater form

g

TS wely sirootire of e

g apen allow Bivorahle deapahility of the toxtils totormy

{80261 The texille intermediate prodect preferably vomprises o bloding sgent web wih & many per ol sves

the range of

Sode

g, and proferably 3 giar® to 7 g, which con b a spun web des to the special

strncture of the bin S)g) agent. For example, 8 has bean

possible fo date 1o obain bloding apent wab lavers with

such @ fow pass per polt ares onle with diffleaity sod st grest gypense, while the z‘ib{s\é‘&c&i%&{:i‘i‘f@@*% msthod mekes

i poasthle to obtals such reasses per wit wen Be binding agents without problens sod lnespsiively,

CRTEE N T e R 3 vy 2 o veedd dey s oo avarty A #¥ Wy Y
BT The binding agent wab ke advantagrously spplied i w discontimious pattery such sy & dat o Hve ot

} S 1A e SNk b nitire muerthos > S ¥V eos N ot
This conuibugss towsads rer Wi e ovey the settire surhios of the tenille ntorrosdiate produgy,

Dt an the same tme alivwy Qher miasy per wnlt avea Iy sreas Sor widch a pantivulaely Bigh bindin

eifver v desred Tor the futer shape of the prafopn. For example, Sts can be e vase inthe sdge:

RUZRT Ase usirative abodh

e s aov b Shaven  adaaciagsdan o 38
referenes o the deawing. The

drawing shows the followin

Taue
Fig

<

fva flow diggram o the peesss of an sndhodiment of the piathed Tor produsing s prefursy

st

o o

st variant ol e

3

Fig. 3 fs. 2 scheomatiy visw ol a

fnterovediate

- steps By pradhieing a textils

praduct g premusor to the prefiveny;

T Da b — O TS At} by N s e " T
IS, Jab Y SEhemaiie Sotai viows of tha strnonre

dittg agent

section;

N

Figs, dab we sehematly viewy of & sscond vacdant

Lo
ey
s,

iy swerking steps for produsing o twxtde

ntermadiat Eas  pretunsor o the preformy

e sehematis visws of posyible configurations of the binding agontweb e an undeelying fibeg




s § s il R
Fig, & Iy 3 sohemifie vigvof s thind varlant of Sl w

produst g & procuesor i the prefory

[BOR Fig. 1 shows fhe posossy of s senbadinest of e method o producing &

sompoant, With reforence o }'-"ig. {andithe Hllowing Daures, the hoenuos 8w be sc.x;fmi 2

SHEG MEErUER ouprising tve Bhee rowbis

fhohien by wosas of 3

s presad exaraply, e two Shre relofcing e sre conBigured as il

Bindding aguat web 5

¥

abris fayery, which together form o Mdirectional Sl febric laver. Hosvevge, i shoold be noted that the o Jeast

ang e rerubroing laver san be condigarad ss 2 lald fallo-forming taver, & Jaid Sideic faver, & woven fabuis, 8

Kaifted fabrie, & orocheted Hileky, powel @ et o eaided Bibrke or 8 combinstion thaveofl Tn purtiasdar, the Tuid

fatrics can bl weidivectional, basial, bidivectional ov meltiaxial The suber wnd selection of tie configuration

o

of the filwe relnforoing layer(s) see primantly determined by the type and form of the fhve coraposiie component

o
oo

\v

153

'f’j.

swoduoed font the preform aad the raechanioad raquivements plaved thereon, For example, thrse, foaw, fve,
sty of mare fibre wsszi’tss‘si_ng avers of difforent trpes oan be mvanged one atop the other, with the fype and

S
X

smmber of fbee reloforcing lyvers provided with 3 binding sgent wab depending on the specific fem of the

138 B
wrefonn and the rasalting requirements on the kel Bading soticn of the binding sgent wab. In & preforsed
varfant, all of te bee relnlaroing Jovers up 0 0 updarmest Bhree velnibhroing lover e provided with 3 binding

sgent wab, Aduptations tn the letally vieving reqpiiverosnis on the binding sctfon san Be made by varying the

depafty of e binding agent web To the opse of reore than two She raindoreing lavers, 3 binding sgent weh &

£

seeforably provided Sebwgen ot loat feon Bhve seinfhvciig fayae
R P . R

RO In the prosent oxamply, the Mhre reinfocing leyore ore somposed of glass Bbves, Bt they may also be

compaosed of carbon Hbrey, senthetle fhrey, netwa! Rhres, hybeid fibreg or comblnations thersot Tn sl

3

type of fibre, one should profevably conaider which roatrix resin i 1o be vosd i farther processing fnte

z:a}i;_\,;.zq:-esim Sxavponeat

{BOM] I order fe prodepe & preform for g fibre somposli companent, 3 Bbre relathecing fayer s S formad

&

{step 10 dn Pig 1) Neat, dee biading agent s applied by sprayig s 8 span web anto the fibee selvforeing laver

{step 1) The binding aygent should praferably b an vaowred dropdnst-based bluding sgent. Longer moloculay
chain restns that are aolid 2t eonm termperatave, afee vefred to ss hotmelts, bave bagn Brand 1o be particalarly

suitable, with spray appiontion I the Rawm of 8 spawy web preventing plansr migration o the aderly

B X3

thus allowiog fivorable cold Shonability to by achisvad. Epoyy mesin svg

suring ngents are prefvead, Por sxampl poleester or pheno! resdy systams oo aise be osed To selesting te

nding spey naterial, one should preferahly oo raatrix vesin s o be pved in Bether provessing info

%

\

a filwe vonposite soraponent. i partfoudarty advaniageous 1y use restin Gt are based on 8 suns monmuess

as the sibsequent maix tesin, but with the polymers having shorter chain S the sebwaquent muteix reafn, In

the prevent example, 2 blspheanl A resbobased binding sgant such oy the prod " oranniactared by

- . < . N

vature of Q8N se i can alke be Bivorably combingd

2

Shelt bs sprayed on se @ span web, § has ¢ seliing o

with fihwes having lower thoomal rosldance. fiy addition to the blaphenals, the novelaes ar shye partiowdarly



proforred Tor wve @ binding ageuty, b i bolng poust shbof the abovesproposed solid rewin systorms

¥

HRB3 T ovder G corry oot sonay apndivation of the binding agont sen spi web, the blading seant can alresdy
2 ¥ G NS i & %

B provent i lipaid Rovmy, for example i @ stovuge tank o' s spray devdes, o 8 ovn Be Hauelied by heating &

sxample betwaen e stomge ok and the poxale, Uy exiting tie nozde, the binding spont materisd cools and 8

s ;

COTBEY o condant withabe Sbrarsinfring ves buapartislly or fully sobidiBed sate. When the hing g agent

extiy the nozely, thers Iy prefovably encngh bullbup provvre to canse twbulence of the axiting binding sgent

material pa n this vty the Sinding agerd §s ey & fine thread web,

5

sitlar e cotton wandy, ¢ sture sl dengity of the spawy web can be

nfleneed by iheans of the noszle ape and sleg distanee frony the filve reinforsing lavey, and by means

of the preasies nod the

33 Frovtfhe-sinndpoint of produdtion ciimlogy, s Rghly sdvantiageney hat by meany of the spraying

step, the binting sgpent web can be Inteprated inth the produstion of the b reinBorcemant "onling ™ ag #hwers

taps, forntation ol o fbse seindorciog laver (tep 1) g speiny application afa

isfermediate praduntis fiest

Saptionally after répesting st I andior aep 1 &

a¢ the weile intermadiade product snd das be oaediately processed ino

prodnoad that will e vl

w prefonm ortomporsriy Rered qud therrsebisguendly, Tor exanple 5t g Qifforeny Tobadon subjzsed o Betha

£y

provessing. The method steps deseribad above can be carvind ot continasisly or dlsesstimusl

o

g

ST Furtha ag of the textile ntermedinte fnte the profiem comprises, 2% sssentlal steps, cold fovwdng

4

af the Hbre relnforeing layer g\,:‘*\k\iiij{?iﬁ withee binding sgent web {stap 14 and henting and subsoguent cooling of

the formed filwe retnforcing fyer provided with & binding seent Osep 18) In coid forwing, the

snerinediate pradunt & placed i & mould, where iy draped I sugh & munner that B assumes Be shaps of sald

3

mridel This provides ‘3}3}&}?‘ advamtages with respeal to complesity of production technology, required sy

arrdecost i thed Gy procosy o beoneried g3 a8 room lomperaturs selihony B Big He ot burnediag

peduct, Spa

Adsion of 3 binding agevt b the form of wapun web does st sipaifivantly Inpads the

SN

ekt praperties of the fibee reidorcing layors and thus thelr forpabiiity, Heatlog with s subsesusnt cooling s

ouly peosssary By By fixdog In this process, the binding sgent i melted sod apafn allowead fo solilify, with

< N

e Tibre reirforeing hovers bolag mratnivined in the deired Shape. Honting, and (o partiouhe vocting, is careiad

out with comsspondingly tentpentreconinaiied alr king sdvamiage of the porsus strucbire of e filug

veinforeing vy provided with the binding

ant el This makes partioutarfy wapld tomperatare change

£

posaible. After vocding, the preform can be veraoved Trom the monld, 18 applic oo be athiested G paats

opesuing by rovang ol sunfice resimenty, separation, &y othey prevessiag stepe. By means of methods such sa
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