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usi ng an or di xRS heaeicabavenihe sefigring point. ap eufapdagisionpasitai albtiinad whigt I Ietted bmeagm major
infrared 30 GY&Re Skt rataifs @rcgienegiemefi materighweicherampins danaified eStich acrompasiteeis ussful, for
conponent of {RRIS, I Applicationswiery ingeasedfentile prereaise are dgsitedant ageous! y, t he
densified she ?'E‘"ﬁﬁ'éa’fyeﬁﬁag'@ Hapre; ’H@°’t%ﬁi¥ér°ét"l?r'é5"bf"eﬁthé ’sr @?’H% tot lgft gy one side
ortea s si g @[5 % 15 i B B 'FE érgg%% gar' élo?vbff?geg st
softening te 0 a

Gont S0 Fon oA °f;'“: ° éf 4 jﬁt iy hatiyimh g g
so |owt hat ' tpr sgﬁee .e. f (Pa7p' ng" B res?noh %) s of r ventsaﬁ’gylof‘m C‘OT hct:
conductive he% sin’! ettn o%ﬁn ‘;} suréh ll’ pF:)fll tl'leyre heet
hi gher t emper i exi RN b et el .so " o i e [he
avoi d over healgbiifiod Bﬁpaﬁ?ﬁﬁﬁ&énw edRividria©PheOdamb ﬁecﬁ@%@ﬁnib@ f% 1§ onty bdiected areas of the
preferred thalgedstigd Snébls2giRn bREP& RBAsHE mafhial B JEBHIE! Hampid Phbas|oP hbar ot BGMENR
than the comke tHeasWpddnsitylbomposité)@hdrdlit BNY b&MSBrled td Qv‘ét‘ﬁertahi@lg RpdcRIN iRLUdE & ndils, rivets,
whi ch the pol ypomr sdeg &dms .iikel Yijpb GiRhsifigd adﬁﬂ@%@hlf‘tﬁn@ntoﬁgh& el thd Cxpafted area, thereby
conposi ti on ofaffdrdiey desudnder, etlors aMianéit dastdnmag t doin€ kKBve@Se thaedesilod il Gred Provided by
| of t\uxg, occumminfaining) drésstre &Ry theDheatige aer addling bismNo30y maintkididg Sec0aes wheated
heati ng. The wttagethercthaishape of thegiensified|akep is readilyswhtioligdetyadpeiging aid pressure to only those
t enper at ur e e pplieng otithe Fivet veirh @retto mmamdessifed.on of t he sheet can be
controlled, if ceseraliydthe lipyw dehsity gempasite of thipinebntinn Hay a elightiyreligh guriadredus tethe presence
bet ween two s@fheeinborepy fibkrs @bthg merfapdseof the someagite. Ipwdveres wlatively stieth eolis daer evhigh is
any such nol d"eP 1irte dzdgicrameter ek can brofoenag] in (he exsasiEIPracesBuBl layess &g @rovided by
percent, nore p%’g{ﬁ@’?%?“? yretipg, ard1qeeling Steppbptuesn Hacht sRapedispad thpt thgjexpapded composite
t hi ckness. %o SHpRielely, fifshinp fee Repyepp Seid Syrfaces. TRe GUriRgRF) 313y sueh heh e dpsingeamags: gyenly
two surfaces d%ﬁ"\sh}hﬁgs“‘é(a?ﬁ'aff”l"qu FE9Hh Gatinyous Jayey) o RaafT sukfpgeesf Hbg fegulin °"t PPé‘s"V
heating can b8°"3{5’ Rt% o eg s% that only the s rf%(F:eé of t he dergs ifie

| oft, or onI Y é)n"tep's?g%'si 54 %;e °"Ws§ og1P %1 ? fyeengy

b e N ﬂ}t £ iti’ b . a St i s o 3 "' itv'l?

sheet can Sind S
t he expansi Onaé)feﬂﬂg He&g "39{?% Qn heh% m g'm aI-|cll %9 U«QIE lu ated ydo such

for exarrple 3
dléb% sl i C ness
the | ofted conpQgidnGindrSvaféd RGné V@B.B&Qﬁﬂb‘ Lo»segd n@l@;esﬁ sh&hean%%a&h AR RRsH4h &

bel ow t he sof kirgl Bsbrdkgh BY fiff mbiiRg e Sshibt o & Q6P ok inf M8 8idr thehC Blie InRIMaining the
density fiker morbdfesih GRSt EibTé R sERNRAEG SontpBratuld) Bpching B IndiiSto @érmit AR rhdRied eRinRBket to
gener al procegipaf. A8 r&RIIRRHRIdE® IdM BshEIECcdiposite SP Aeh abdictieblo! iRdsbGdnthg pbiRe In this
thi cknmess of placesh,ams prelable Yo aPOSANE 6f themoio Wit HtdnadaticRallmpidiréieass etk ness  of

t he resin sheet lgspbssipdo hittheradnt@! ®é dufting PHtherdéraifiecasheet Ibi usiebod lightyncrosbiinisd polymer
thi ckness of tleh ab ewossliniet high densoslysthylese is datpolphéraiti. Sugh ¢rbsslinkingis @dvantageously
whi ch heat % sintipdubeddy tteeting detrelymih before oi aitestmaation oT the shreets with cerlssligltingrredjetipyesuch as
heat ed evenl yele#ropdesm ragjatin cobalt-ghradigion B by ineaspprating) g lajgsf grpaslinking ageat iptptthg] sheet.
wei ght of t heCesHpkinguieds to degregsptheylofting pipthg dpasifigd shest Typigafhy de® t vyt Mepares of
sai d maj or sufaigiqadntioguae spificienierogsiipiing dg F'Q'Hfg’a‘t"MéedH%ea‘f‘? ko therrempestia Wé’éﬁﬂ’é‘?‘e’
of the sheet F'Emﬁb?f ragiationdurtniegucing the 1iNgt enj ngé@gl nt, an expanded comp tbe
i s obt ai ned®whi CH® ¥ qeﬁsf'tt’éﬂ“‘i?ﬁ"ee%{é'ﬁs \Hegntign expibi "cfa}e'?’ ofjies which Fﬂdg i Sutable

f t IV se site, U%Vﬁ e ce t t w | tr | com
exarpl e, .Lmagr ° Vea%m %‘%"{Eﬁé’f’é’“f' g’é*erfw 5 @ gﬁgls re e el fogogecagse

exce sical e co posn e of hls iivel even n ce bearing

Slmlarly by, roe, i |
S LAt oY i "%hgag ’ or%eg wsa?m &fﬁm@ bl e Bf %oor skﬁb e
of the sheet |n§1lé%%1§b rt%g eQQrmy ihg i deHdity R6hp ftH|§|ﬁJehtBﬂ R blfs valEG @M S0

process, it i OXIOTIS D @Ml FisBinb AW SHRBG! dohp&eRETBIORS lirfRerib & b Smployed as a
sel ectively | Sihdiebmponet proviiglbofetlidiRsl aRPhdat iRdRtlurcitRs.r €sin sheet are
expanded. Appl i cagiow dbAsg chapdte bIAE ivéntib B1sd18 @kdelMit A RENGARY 5080 SHICRS6®, may
the | of ti ngsPbOG6RE S5 sdubinslpiade i Abused) fatbried, Aubimdbiley,akfies! aBibthdd AbiSCanvicbhments.
pressure i.e. fraaohd.ufiqlslfeRiafecdt e dédipodite i ihisSihation 341 hait extdpt @F brjodthedidase Smbodi-
prevents the meifitsiwhgn adhelcli@n & ebistfats ye@bans At aroddedésivg liayer, hy bano bbtiwsanahesdoynposite and
appl yi ng sai dther sthesiveclaged isl essiprisiiyp tenddicoss Tl sttength rof Shen baldeie t muhirstrongers tha the
heating and cooling steps there is obtained a | ow density conposite

cont ai-ni ng areas of 5




densified or partially densified material. The same-effect is achi eved by
heati ng-onl'y sel ect-ed areas of the dens|f|ed sheets Such areas of

densi figeéd naterial are useful, for e>§frﬂ)17 8281ar eas of ‘wear or at poi nts
in 15 tMfe | ow density corrpOS|te where it is to be fastened to anot her 6.
article, especially by the use of na| I s r L.V, lcsd £marioor thehrginfor
The densi fi ‘e dormsimadiiigs bad PaWPeC i e“h f ?{‘oﬁm%,egaﬁmdemoreag filerpedt &8y
af for.ding a sbarosiger It 'Srh9t'9ée‘b@?trtﬂ?1@ °'° 2 ast &gsemldﬂtheseBmerameates sreextremely 19/%8d
areas are prowieded by ofandet %) “’g"f” & 5LgeeaugyafItmgtemausrmmngngerafn@ fe@ewq?q
steps or by mafane aehiongid je2dPR ChididdOmm iy pthérHypes biapaterigls |
densi fied-ar @athiss'm*em"st g‘ (g ?'I”] n oﬁ ¥e @sB@laé’é ﬁgstﬁaltdwtmhesiswaévet%%‘ﬂrl d";"i
t hose 20 por%#"éﬂ‘%a&?m?% s' v q]ga@m@h tsuckusTihaneil dwps puter dawerscinBp ? \de
the |ow denS|"ta§9"6'oﬁB et o n}, S Aoﬂ-YS‘dﬂhdn&naﬁaﬁsan@m@bql @h@b?"*@)d%ﬁa@&rpfe 3 tan
die to the prea®egsie trg'h'% L&) 0 RécaleB @ diidharesexadndecheompety i clect ndmch
corrposl te. - it ‘; eglf {;eY ¥substaelidyer a2 8 lsyntﬂewgqmomqumalr etal 0 " Eors
25.4 mcr oﬁet‘%‘?’"\eﬂ'f’ 8: afs £ STRGlutaity bt fiberasinferersi lRyArs SPg %9 be &Qr Joﬁgﬂegysme
are provided BY° x{gst‘ "qg, tagge bres fibegreiniocbed btrs FR9 B9 BEEY 6 OREER

surfaces spac t the expanded conposite 25 co I fl adplicl@ns.
ar‘iea bet ween %Dghc M’%thg aﬁﬁ ben_Ei‘tﬁhl Smpérhps@g;tha,c@mgoa@hnt tsh??fuéﬁa%(‘% é%:&?&% rﬁ%ﬁs The
evenl y agai {‘Stm{' g;“psogi{ V &daEi5e, udeor o1 pgmples RO ppdgriay "t. :glﬁy ,Q,Y£|ﬁt.v9|9 iR adhsity are’
Suif f-ace of T he, kBstd! maynge koameddisrosyations @mppq)gv'f'%s '"I"H;'lf .s AT sk iR shed¥Vioee 12s isbynd
osite wit E:ssgmgotghchsw unerebileaipierias tring Iﬂé"ss u'?ef %?(:"f% gjgeél\d,}lt@ lghid\dn egalresnaise

leet” i s_expapgfshon sacragbviameriipes GeNgen ﬁsg“t "
/i ng a’ si gnibih Geak | yachingners 8@ faciopr {18% 259
otther sur f gge amgaithesrhalvisuletent Aeee!nANY 155 é éB.ﬂ%taeﬁeQﬁ@ﬁ@n 8 drelnenigtbndedjo limit the
pdl ti cul ar usesiaae aha Togoleing SRS AS R °‘" B ot Beicassipeci al | y

ijorl nat ed hyehpe trerebb Al B%"éét“spes‘ifﬁtﬁgeﬁgm[err sheets Pol yest er sheets

ying a high nmelting tenperature are al so-useful. As another variation in

¢ foregoi ng Bxafnlé hg process, the resin sheet can be nol dgéeqc;lF ﬁggw{tmte i y
13i ngl e opsration by first QEBasib Woightaot BS5 K E

d then, whil-e fdighidersly g 'V’I?TE '°"§ mﬁ - gl of @ sinnis Prep@ed 2isded t°t“‘%9ﬁ"?’é‘ g 305

his, i eﬁ@h YsNgRdo uShlil e iaclbad bearing
1@ bb ppareasiorthah sigled ip the

¢ resul ting 9 stac%],sg ,at
dft enii ng poi n'f““ I”Pl‘crf ﬂj Eﬁﬁ’é%nm J69laba presreiobibbel 2087 KR ARC %E%%r{}’ai S0i8 boldrftEof

1'd with astoff¥ t Chat @ hifickeess ekt and qca|cglatgﬁ)ge§§lt5pfe rther _
trol the | offY h;% sc, gdenaisfdeeshtsheet by usi ng a N qgh&l CloBqSoisaéonek, the
ymer such a‘sh fiod Eﬂé@ﬁls [plagétl id @ndrifrerpd pYeN ped Pl%? g hnckn %%e Rfthy BRéads toward
rix. such Cr&’g%?i it beging & ewpbreigie eeyt /5 WLPS “ri“‘h E}ﬁ/edtt{, QBdut NG tinlee the

§ymer, bef or & QL iGhe Sieatymniilcattendbotthed S¥EER *W't‘tﬂi“?

di atj on sUth jas.PlReidsarmbenent iathemeodsd 1@ (A% trenth aflakg @R, or by

i ror por ating Yomd &b psrbmsaldetﬁttvngo‘ég?éﬂta"f’ﬁte(‘}s"?ﬁ Sheet . Crosslinking

#ds to decrease the lofting of the densified sheet. Typ| cally, from1 to

Mmegar ads of gaslileti on i nt roduce sufficient- crosslinking to significant Le)a o

reguce the | gf tThg of the conposite WH ‘E:%e@ s%q,taeﬁavmg@mknees‘ofrsadmatqs(slﬁscn

.";

f ufit her reduci ng Alieet afdensiigd igh; density

i nent i on exhi biemplerhisyorapaad i ?eﬁﬁ oF Soold] T Idftecebetposite shepl hag B AENsitof 1e5s

% able with

di fler se appl i cabftingrd the‘lshﬁé A S P a e itekaompgsitaye easily form
stgengt h-t o- wengmoasmlfaba"ag‘ rend1 S&g{cgr?'\g/ent i onal foaned polyners. The
flexural properhe apligation ¢faeaia yners are especial ly good. Because of these
exc;el | ent physi cal roperties, the conposite of thi's i nvent | on I s useful
even in certai nEEB?SE"

the! | ow density
subktantial fa a’T‘
conposi te of th|
sec/ kCal . Thus
as.a single CO”%%{‘L@@&QM Shinp iELE Csendubﬁtll?frt‘éﬂc°5’rﬂ?eheat i nsul ati ve
functions. The lguignsity conposite of this invention also is excellent in
att enuati ng sound and, therefore, may 55 be used as sound insulation in
1ses, factories, autonDbiIes, of fi ces and ot her noi sy environnents.

t'her uni que feature of the conposite of this invention is that except
:smoot h surface enbodi - nents, when adhered to a substrate by nmeans of
'f;;_f’dhesl ve | ayer, the bond between the conpo$ite and the adhesive |layer is.
dri singly tenaci ous. The strength of the bond is much stronger than the

earing- appl i cations where prior art. Lerib x@hfle 1.
of ten unsuitahl e %;ig tq¥ tshmurth;og dralniev @b Yraparad usitor bn genera B E ﬁ}&hﬁféw 40

x aki Ednkint paximiely 49 lB@!'C%‘f glpss

ern

]
i

¥iper at ur e, b pigpiash dostpymE & batdno. AR2ECHIOL Thie griahis ayh ity 125AU3E%F § o
w eﬁg QTR rs‘ fgyffgm%tgg attt@gethsr ohereontigeHslqulie PAWET ﬁi(::f fﬁrﬁéﬁﬂi E

ite Hadifa calculated void -

6138 lofen a€ OIBHOSF EiwUIEHO spINes: Complete

and
q & I 1i-41 Havee B thigh rdeheity Pﬂwﬂ‘ef‘%mﬁxt X Inbérfd -6 have a
% gil'ﬁfié&sraﬁtﬁ P&V hioRBe IdBgthedt cebbyf 95 AW | BRP % ENQE MR &-} |enrgth ofl]about
i diyre on
FHs HEAIGE bifthe Sempes st raeagirect 45F2ding ) e Ofe ﬁ%mts kR BpERbOETble | -



EP Q173 382 Bl correspondi ng bond between a |ike adhesive and either a
non-irei nforced pol ymer matrix or the relnforC|ng fibers alone. It is

bel i: evedt at this tenaci ous bonding # 9535,‘9 t|he presence of the
reinforcing fibers at the surface of expan ed | ow density conposite.
Thefpresence of these fibers creates an extrenely |arge surface area to

whi ch the adhesi ve can bond. Because of this tenacious bonding, therefore,
the conposite - 5 of this i ention i oy x@remely usgful in preparing

| am nated with many other t of jmateri@l s. Fhus,~for exanple, a
conposite of this inventione yubeerused & a substrate to which a
decorativesor other functional material is lamnated. Alternatively, a
sandwi ch structure wherein two outer |layers of the expanded conposite of
this invention have a non-f#ber inner Iaygr sa‘der ched t herebetween, is
readily prepared. A sandw ckh s@r uchur & cal al s be Br epared in whi ch the
expanded corrpOS| te is direch y"adh‘éreg. vméhouthan 1Q internedi ate adhesive
| ayer to a%substrate layer of a synthetic resinous material, netal or the
|i ke. Sandwi ch structures can al so be prepared of a pl urallty of
fiber-reinforced | ayers sangw ahed bet wees non-fiber |ayers and in which
the inner layers of the fjbdf-Beingorged Fayerd cafibe sel ectively expanded
or lofted py the app|IC§Iqu heat.l;Duegto the mapy beneficial properties
of the conposite, it is Useful in a wde variely of applications. 15 This
conpgsj te can be used, r exanple, as an underlaynent for carpet or
backing for carpet. The gonRpsjte may be forned into various shaped
articles in which rigidi@y andarel atisel Iowcdenslﬂy are deai rabl e, such
as autonmohple interier tri e a@tsquhe co%posr"ﬂe i S1al so usef'y "in sheet
formas sound insul agion, sdth as in PartFtion® betRqeen of fice walls, or in
the walls of houses gr to shield agai nst noi se from heavy nmachi nery, as in
a factory The conpogite of this invention is also useful as a |oad bearing
20 and/or thermal in3ulati o%, pﬁnel Q herg uses of these conpagites will be -

apparent t those skilled ijlj tRe @I aanghart g Th&lf ol I owi ngfexanpl es* are
provided to illustrate the*"invention put are net. |ntended te4limt the
scope thereof. Al parts and percentages are by wei ght unl ess gt herw se
i nd| cated. Exanple |I 25 A high density polyethylene mat fill gfgwi th a basis
ght of 0.325 [err] fill v th 40 pergent by weight ofﬂgl B fibers
haviing an *ver age | engt h of! ]9 am S prep&yed axcordeng toot he) gener al
proCedure described in Exam 1 Wit & States Phtent So. M, 426, 470.
This mat is cut into 12 sqd r@ of 308 xS305 &M wR ch arf stAcked and
t heinowel ded together on a continous double belt |am nato@ of "the type 30
descri bedagn U S. Patent No. 3, 1483269 at a pressure of outx2067 kPa and
a temperature of 205 C. The resuI ng densifie® sheet has8a thickness of 3
nm and a cal cul ated density of 1. 2_2 g mM —~ The id vol um tfe sheet was
cal cul ated at 4.2 percent. The de ed\%heet.ls pl aced hrif] an| nfrared
oven and heated at 185 C. Afte# ab-out ~30mecomgls, the eggasmof.»t he sheet
begi ns toxpand to- about 1.5 &i n&t%e oLi Qi riggl tmcknés S THg lof ting
spreads toward 35 the center @f the Sheg, Yt . &ftep'atgut"*l 3 ninutes,
the entire sheet is lofted to dbo 51;3ma§g |g|§.t: higkness. The
sheet is then cooled to form azl ow dGmS| | e ha a gal cul at ed
voi d vol utm of 63 percent; a d&nstty &@f 443 m , sand Ef%s@’e strength
of 34, 45044Pa. Exanple 11 40 A-sheet of densified high density
pol yet hyl ene/ gl ass mat having a thickness of .508 nm as described in
Exanple | is prepared This sheet is heated in the infrared oven at 175 C
for about 90B€®EBNIs. Conplete |ofting of the sheet is observed. The sheet
is then cool ed_ The Iofted co osrte sheet has a densrt of Iess than 36
gmm and %4 t ef8F 8" %t?’ 8 d%%f‘léﬁ' s" %meﬁter m bu;:
I's easily fﬁ%'dlsp t thylene fibe erc
|1l Sanpl e en, %‘T]H;Pé? og(!’s bg(@ & |B,a(];e ?ﬁ o y blgm %%’2 ded To
procedure de fatex so tur sl d% 31(9' Eg
hi gh densi, yofraw csapﬁ.c g}bg‘ém %erm bl <1
fibers wi t anTﬁj %E%?ed sﬁﬂm to% Hi m etHol m ing §nht otdnd devlalereﬁ
have a pol ypsRAYV|AN&BRbA ¥e @&%aee%ﬁlppsaemamlamptxt 148 DB LR rebiRRpwater.

fibers wi th anRVRi0RmMpRIGT mGbedaP M4T ¢ldtom FHnsifidtecoRpdsié MRin®h ddnsify oF BUBDY 188
i's asured according to ASTM C-518, wherein the terrper ature on
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hot side of the sanple is [err], and that of the.cold side is [err].
results are repofted in Table | 55 following. 6 EP 0173 382 Bl

[ e ] 5’%5_4Exanpl‘e |V so To seven |liter EPOf178382B1i s added with stirring

0. %5 g xanthan.gum Then, 23.1 g of chopped gl ass fibers having a | ength of

6 mm and a di arreter of 13 mcroneters are added to the water and stirred

foff 5 nminutes t9§" |s ersethe Iass Tothls m xture is added 2 g

pollyet hyl ene flb I?s I.nc. ) Then, 40 g HDPE and 4.2
g gf [err] AZ 19 :g%g?;\g g ’SE??A ent) is adde

thi mxture sgg g loaa At e Th el 'ﬁ‘?wge%w?wwf L rlcness o
flgccul at ed t Lca

fl §ccu| ant sol %lgmhthf;ﬁi{: sff{f@ﬁﬁn i an%f %m@%s'tg hﬁéaalge?s' ope?tsgr xmﬂ?'o" oceurs
flgcculated slurry 1s put Int ansO sheet nol d contalnlng seven

lifers of wat erExa,meqlewat ered onto a 177 [err] screen. The wet mat is then
pr_ssed l'i ghpl y—armd-dried at 110 C to renmpve remaining water. The mat is
Apressi on ol deghingtind gohérhi pritedsteBiriBed RIS PhtSH N6 LBREFH0! £pdiast Mt ifor&aRE hbing a
-':abOUt 1. 06 Tigh delsttf) pdiyeidibae Bbtrl/(E9ntainfag 318l &&eﬂflatéxmuﬁieﬁébﬁ‘&§ ardl #olt 38 ¥6der Ylass
¥ putting théib@siRfing afength[o4.5 mnbatldta didielr 6B microhs Bisgeltb@ HerGin. THhE naheetk indI5 cm
|n ‘a mat ched nettakmdhressttiohe 100 C. The die set is |left open to about

ce the t hECkne‘Ssufﬂ!ffemSof the squire noht medtibriseth stpet to puside gopsiximately 100 goets cortijsite

ge leral pr oces$regaisciol Haiputes unyl Bey Pere sprledNplow Ahe/pERNing Qoint f pe re,‘lln”éhd tgmpve om the
ipar ed havi ngold- egpsuliahapldod fheetye?d My icanddies 3 denity oht-2i ginin Hhisraseqyes is eappated
| aliex bi nder20 s preraye hige sapRiatt Orpsof Hiepeis desigyptad Samo) ¥-Arpad/ F"l‘?QCtS.d o @hvgicy pgperties
5 nmand a df‘eé?ﬂgtaérdeﬁﬁf'befé'efﬁinﬁfpbns di spersed therein. The mat is cut into
158cm x 15 cm s uéP §°%°é f?’?ﬂlﬁs is 'ﬂfgd bV he?i'“%l'j‘f? F‘E'F éhfaoo?' for {0 miryies, Apshimy s placed in the
sedtions are s ‘% 'c"g‘ 8’fp sf‘?é) '&ﬁ(ﬁ g'f‘? %"pa"ded sheet
e}n |ty ali 4 I Itu

pdierial in a

?'f/ 2 i nut e ﬂ% cé;% %é%% %3 ak wi :a dedt éﬁ’? i knT]s ff (T ﬁf)%eé e‘r} rﬁx%anflon a d{anSQy of
‘tensi str

3

180 C and 49 k

i hut es until R/@%e \Qﬁérﬁ] |tﬁ stpe ﬁ%ﬁoﬁeﬁ%&mp Bﬁesa?méfeSaInﬁé é\l?sn VaAntgrough
rehoved from the nol eresultlng m)de eet |s 3 mmthick and has a
density of 1,21 g/nml. This procedure is r 04 20 to prepare three

sapnpl es. One of these is designated Sanple -A and subjected to

physi cal properties testing as descri bed her ei nafterSam & SfFond sample is
lofted by heating in a nold at 180 C for i Ih

the mold to limt the expansion of the shéer 1o 6 rrm(lO'O"'percent I

expansi on) . sghe r epli ékn@s 8 Pamded sheet nap a density gfsg. 64 g/ M mp a
depshty at 0.64 g/m. It is designated Sample No. V-B. 25 The third

safple is |ikew sepéméitd,tg/gqtotal thigkeass of 9 nmo.Za0 percent ¢.39
expansion) a den5|ty of 0.39 m . This sanple is designated Sanple No.

V- Tensile Strengtht?,
40 kg/cm2 1,190 630 270
Maximum Flexural ' '
Strength2, kg/cm2 1,950 684 294

4% - Void Vol. (percent) o 46.9 67.6
~ *Not an example of this invention
o N.D. Not Determined

1ASTM D-638
2ASTM D~790 -
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Claims




The} tensil e strength, maxi mum fl exural strength and void volum of each of
Sanpl e Nos.. V-A through V-C are determned, with the results reported in
Tabj e ME_fol |l owing. 30 EP 0 173 382 B1 TABLE ||
Sanpl e No. V-A* ' V-B V-C 35

;’hl ZKSrSI:I t Fm i panded ﬁber-remforced composu:l'e c p ing a continuous porous6 mg’tnbof g nynthetlc resinous
Y |a| a dlstrlbuted ut said matnx from 10 to 55 percent by weight of th § posite of
0.39 Tensile [%ndej T} 4%

63 relnfor rs whe and flTl’S have an aspect ratio of at le d wherein
said ex;z ; %SH& % % glr 20 tc</ ? percent of the total volubmn of the

1, 950 5 composite, ol o) f ercent 3

46.19 67 6 *Not an exanple of this invention N D. Not

Detjer mi ned 58 [1RS &dmpbitd 3BCIRY 1, Iwhbeif L RBerShdi sBBcté from GilssUibdrs, miRlizddlgiabs fiddhs

expanded fi ber ChBHhiB FISHF<C GEloHRS HIRASS hibiR! SoR18R BiasHitd Bbats, G YolyBMias foeRO L iBer8Rdvink ¥n
of la syntheti cC aveRigb még@ofmaﬁ,@rtba&,ma.nd di stributed throughout said matri x,

frgm 10 taee 55 percent by wei ght of the conposite of randomy oriented
reijnforcing &i liey @mpbsate of Claidai dl 2f whasdirssaltioibers are gasp Bistks Wagibg o dierheta lof fogasito 49,
and wher ei n saimitremepasrdedengthropben 8@ t2ae.a voi d vol ume of from 20 to 90
percent of the total volumm of the 5 conposite. 2. The conposite of
Claim 1, wheteilhe enaipokit iobClris ape3. odbrentsed diass fiveyt ars Slisfribited: througheut del matrixdn an
glass fibexrs, emeuahdférom ihiordd pergert bhiveight pi thegamposiieckel coated graphite
fibers, and polyam de fibers, said fibers having an average Ien?th of from
3tQ 25 M ° 0 The compesite g Precoighe eresacing 1elaips. Al e’\ﬁ’ﬁeﬁa'él‘i‘?""%ﬂ”ﬂ mafriy Of 8 syptietic
gl ass fibers hifFPeHg MaAFiEnds epelesteds (fiom 1oplvpl8finss ?ﬂ"’(’i’?%tﬂ?h’eﬁﬂﬂ‘ea H°1¥Fﬂs§'?°ﬁat?ﬁ

f 4t 12nnﬁthﬂe"°’?ﬂﬂ'°(ﬁ9 r§ éJol@ﬁmnags P?ﬁnyer@ o e |fl

arel di st Pbut eam?“f‘M’eBEF?WB'mSE‘*E% P, Goige 1 e S Rt POy
perkent by wei §He" kgpe W@'V%%WS&# Ve e"g" eﬁ'l’?gd %'6" '8LP{CLeYF any one of the
preceding cl 63[ I coégggl 8 I CI%% gw%grngxl FH n%heﬂ?Fes s%at&ialsélgtﬂrb clp%st[]erfglrp&\é&ed

mat eri al R Ien rop e ﬂiﬁyl ar i Hsﬂa rﬁC{he lass
pol foar bo tesflbe Léut?oﬁ b5t . 1roR0. 24301, E&/ml p ny &ne oxi
res nylene sul e resins, po Yy OX- ynet hyl enes, polyesters
ABS p0| yV' ny | T@éo%bsﬂ@ of ahl ae bﬂ%&e&hin@ 'E:Faﬂﬁ/ WileRiiH saff boRtinLl miafiR indiBdes from 1 to
pol yet her et heko kPPt R IpYIgHAI MRS, Pol yet herim des, and vinyl aromatic
resfns. 6. The conposite of aim5 wherein said synt het I C resinous

mat ¢ri al ks @ tUheéomppitast Chim 8SwHaremedariCioBfhefid DiRdeP @& ¥ Pdlynydrie Masx of substantially water
pol ypr opyl ene, ingdlub gageni¢Vpoiyyrersaliaving thiodndr @inia, or aatibnichuharges, @fido witdrairg sdid palyngeric
are|gl ass 25 bindeF islpesant inaan dmodme bigiom 3 thé webightsaetegntof t he conposite is from
0.24 to 1.04 g/m 7. The conposite of any one of the preceding clains,
whel ei n sai 8. c &t ¢ompesite ofrertyrdng of e lperdeding ¢laims. Incjuding 1e3s Yer eigpieresemitof e toip!
pol yreri c3bi ndeﬁlghtgf(}he ntirfibus meagixeba flaceulaling &eak m 7, wherei n said poI erEI’I c
bi n(Le_r/ is a g/marl c latex of substantially water insoluble org

pol yners havionghepenmpasita ! dridie Hrvhersin gaifl docehiating gent 4 gl By p%’&?")ﬁl ‘hyarolyzed
pol yneric bi ndé?‘VaF'g'a’B'F%é@Hl"eq Ftioie RolyAGTHE™IET. ard dipvidiefryammopimygiiorideer cent |

40 11. The composite of any one of the preceding claims, including a filler in an amount of up to 15 percent
by weight of the total weight of the continuous matrix.

12. The composite of Claim 11, wherein said filler is selected from silicon dioxide, calcium carbonate,
magnesium oxide, cellulosic fibers, magnesium hydroxide, caicium silicate, and mica.

13. The composite of Claim 1, wherein said continuous fiber-reinforced matrix contains at least one shaped
section having a void volumn of less than 20 percent.

14. The composite of Claim 1 or 9, having on each major surface thereof a smooth resin layer having &
50 - thickness of from 1.27 to 25.4 micrometers.

15. The composite of any one of the preceding claims, having a heat insulative R value of from 5.0 to 8.0 x
108 ° C*cm2*sec/kCal.

55 16. The composite of Claim 1, wherein a major portion of voids are open-celled.

17. The composite of Claim 1, wherein a major portion of voids are closed-celled.

; I




9. The conposite of any one of t he preceding clains, including | ess than 3
wei ght percent of the total E%h&é) 8%] e continuous matrix of a

fl occul afﬁ'._pg agent. 10., The corrposr te 3 , Wherein said floccul ating
agent is selected from part ially hydrolyzed polyacryl am de, nodified

cationic pol yaChYhadsfor prshing Aok YeRlits B SRRy &mpsshé %rh% 4&d TbmpobHE said
conposite of anyeded @émpobi® hREHY & BorhdlsTatrik BIC WAtnBYE Bsirdol Tnibria BrdOdistributed
anount of up t o ttéughst Sainathy frohe i @t 50Qferceiy twalghl ba¥ddi o Me 16tk Weldft of BB briBead Sof
matrix. 12. The reuidtEapitess, Werdid saidMbdrd are\MHa6MYY Brich@b @ thd ditHsiohsSsubRIn@M A Chefplanén
silicon di axi dedefibad by sad @apERE atdchavaTBOSPE LD 6hat B85t 40; Elakadle@Bil Gy fhi BI8f 6F heating
magnesi um hydr oeddsnsiiiegl fibietiein®ickd comgositeafvda Nentparatubbsulfidiont Trh @xgandrEBSéonposdé in a
Claim 1, wherei directioncoegendi¢ular @UBe plardecdefinied ibpfsaid cantbosial ant Xodliy tha taatpositt td ferasthe
one shaped sect loprdehsity fibryreinforesidtommdsitam of | ess than 20 percent. 14. The
conposite of daim1l or 9, having on each major surface thereof a snooth
resin layefo v iThey PIgCese of Claimy 18, oWhevein ssaidf densifiseh fiberaginigrepd Xmposite: isrexprades dsring]te
The conposite of‘eaélP%ISt?}h@ Y amoyet of frere 801 1orRP0 epragnyaf, thenthighness o the densifiedeompesite Rrier
R val ue of from o9ty x [err] sec/kCal. 55 16 The conposite of Caim
1, wherein a ma or ort on of voids are gpen-ce 17. The conposite of
Caim1, wher® "eap Hﬁgf%; ‘ng‘t %0 W W%‘?"a&‘ed‘?"éd‘ﬂ‘ﬁ'&( l?a"fﬁ'%fP'F%‘o‘es"gc Pogite hgs) & yoid
382 Bl 18. A pr?ﬂ?! P ?ﬁ"hg a low density fiber-rei nforced conposi te

froma densif} eCl{hecé)) rrc.%g)ss oft(ﬁ glﬁ raltssectrone gf s%uE nsr% c} febe [1{7 rcfdsre Qrs subjected to

conti\puous maEtT | g
t hroughout sai d? ﬁ%s;ﬂ“a%qu}' ? ilng f%orﬂg yby\%/e?g base expar(‘)degtl

wei ght of Lah%cqr@aaee;@of%rawrsr %&5.95&?@ Lésnr%ramnr\'r\ﬁ‘roqw sai d fibers are
randomy oriented In two di mensions substantially in the pl ane 5

defined by sajadrreopracss Bf%lﬁrﬂqehﬂ}éﬁrrﬁﬁseﬁﬁdﬁe&tjeﬁsﬁed fbebinficed fdsttis A heated, whereby
characterized bygd %t.&t,g,ﬁbtgfbsta.qgﬁyr&ganam densified fiber-reinforced
conposite to a tenperature sufficient to expand the conposite in a
direction perfacmes grddess off Cailhie, Werdiresailieieatingtindd Yookt dtbps @id2omuéted bebiven taGhiceg
t he conposite t apaktosurfaded) @udhomatciad 8idalydeti | dompesite icoridstae dils T pres béteeen 1sdid siliaces,
The process of @hastwn slSnoothiayee having &i thiclalesssof frore d -2 it 284 migiombtens deidrmed o e intaier
I s expanded dur surgcesivbtheedosity. st ep by an amount of from 20 to 500 percent
of the thickness of the densified conposite prior to the heating step. 20.
The proces® &5 Theaprioresg ob Llait 24, \wheteisi the st shrispescieompiise\a Mptprial whigh] isfweiablegby the
resin conposi teSQﬁa%edahWFﬂPStPJeSi"- volum from 20 to 90 percent. 21. The
process of Caim 18, wherein section of said densified fiber-reinforced
resin sheet % bR rpeop%ef Gl (g? e'!‘!‘§'iﬁr“éa'dtﬁ‘la?t'ﬁ s'é'als&mﬁ’e%{?q 'Pr "!SHd‘"%GIpfeﬁig"essP@ %"t
wher eby saij d sel?t"rh the defsifie [H?%fea'f?f‘ieal"? g s“‘*,?&“’%‘%’ess“l‘ﬂ B

1

a 21, Ther efft €30 P&B’B@ﬁ’ jj then .
O o TE et itk Hpohyiie el honki ol o < phe s iebis

i s not
heat ed, wher ghy "% section is not substantially expanded. 25 24. The
process of Claim “Wherein said heat i ng and cooling steps are conducted

bet ween twy, sPaggHoosid Blphnsd Ybdised de Sieh do Ienént‘%ne%&ﬂ&dﬁ‘dﬂeugé)%%}et& un matériau
corml etely Till sshlle ShR@igRS AERParfR lishs St Mafs malBET DI & gﬁzw.t Bont @Y @bids du
hﬁV' ng a thi cknggtposife de’ ®MBsldeZréntbrBondont Griclised QMRIsRE SdahsSrecﬁdér I sOtBrel A6t UHBraport
rfaces of theqsaqRRASBNRINs 30 elduns BRI BBIOERPSsitd bxahsdialtn umeid i 20 2t @ous érdl
surfaces conpri agveunitaibiaiidu@bmpdsiech is wettabl e by the softened
t’nerm)pl as#i c resin. 26. The process of Caim 18, wherein said heating step
i's conduct ed 4. nCampsitedsuivard éar regonpicatios Lirdanssludubi lesdeestibies saheéfetiontiées paemides fioed de
fi ber-rei nf or cedeneawitalisé, Ndsdib@s de sérangidues lea fimes delympliteciesibras de grapliite revéte Herickelcht
such 35 t hates fibres drepetyahide desflitdg dibres evantfune @e@evreMVenneﬂ@&ha%mmSi de the
nol d and the expanded conposite is then cooled in the nold to forma shaped

| ow densi t§P & p Epmpasiteguiypnt wenggrpqqortbp,rpgga@selequel lesdites fibres sont des fibres de verre ayant un
diamétre de 13 & 25 micrométres et une longueur de 4 2 12 mm.

4. Composite suivant la revendication 2 ou 3, dans lequel lesdites fibres de verre sont réparties dans toute
) ladite matrice 2 raison de 15 & 40 pour cent en poids du composite.

56 : : :

5. Composite suivant 'une des revendications précédentes, dans lequel ladite matrice continue en un
matériau résineux synthétique est sélectionnée parmi les polyoléfines, le polyéthyléne chloré, les
polycarbonates, les copolyméres éthyiéne/acrylique, les résines d'oxyde de phényl&ne, les résines de

| NN TR VR
. k ] oy RO L " ‘ - " ) )




Rev Lndi cations 40 1. Conposite expanse renforc:. de fibres, conprenant une
mat fi'ce poreuse conti'nue en un matdrggy £§3kFBYX Synt h6t|que et, rb6partis
danpg toutsgl adite matri,ce, de 10 a 55 pour cent en poids du corrp05|te de
fibfes de renforcenent orientdes au hasard, dans |equel lesdites fibres ont
un fapport d' aspect deobhgmylen@nqsspowexymethdlam lbeqm&kteisﬁds ABS,08RAG b Qle@slm&ﬂea
un pol une vi de réimeP® chlod® deoinylidemerrhiodite deolinyiebled Gitaabs dléthe @B PEaRitiaE los Aiysdifones,
Conposi t e sui véastrolyéherimideslilee sisinerardmatidn ge biedpiel | esdites fibres sont
sdl:ecti onnees parm les fibres de verre nmetallis6, les fibres de cé6ram que,
les fibred d& GPaPASta wivant dasrepangieation Bedags lepiel tedit matgiiqurésimeun synkéfique est|upe ésine
fibres de poly lastigueséfectioande | Rgrmi de 2Y¥HYIIS e IPeiMpioryizne 1y yem régine] grodatigue e
mmi 50 3 Co 91%“"5&2 %‘ﬁ? (Pea§rde renforcatpam aPrt des fibres fe wriret dans leguel B dlamsité ducompesite
fibres sont de b %ngerre ayant un dianbtre de 13 & 25 mcrorretres et
une Iongu ur d , ite suivant vendi cation 2 ou

dans 1eque‘1 %m:ﬁos'te 'EA 1 '”'1‘ C@%%F‘ée g%snfe"?rgggff'?fé’ﬁ"%‘ﬁﬁgs 1B ?q'l’eéd?"t'% "‘a"'ce
matiri ce a raison ﬁ% tpouré’ﬁrfte"ﬁo'?)s osite. 55 5.

Conposite sug V%&%po%é“&w%%a r&,&%'"& g‘ga} | 1S e ‘?‘f Sk A3 | SIS olAdN S
R et o M LSt Gl L uegraﬁ?é&o,%w
| eq pol yolsHf i nﬁ&s of dAndIHu¥i ?ﬁsra 516%:&1?

copol yneres dt hyl knel acryl i que, Ies r 6si nes oxy e de phdnyfene | es

rdg4i nes de 19 ComfcB® slivaht BB qRikorpb bed rBver@icahdie Picsdahtes, 'c&v?arenant moins de 3 pour cent
pol{y\axy bt hy| baesoidslde poidbtyes tehdrice lcorfindEfun dgént @kduiur e de pol yvinyle, les
r6gi nes de chlorure de vinylidene/chlorure de vinyle, |es c6tones d'ether
de |pol y6t ler10. Cosposie! suvalt flo n@sndidatin @ Odayd tdyes! | leditdagentetioclies os6Sildotonné parmi un
ar gmat i ques depalyaorylamide BartisBemeGogoiatyist, @in polyacayimideccatiabioes ehoditid ét canchoruraldendialiyl-
| equel | edit ndiéthyldnaepniuesi neux synt heti que est une r6sine thernoplasti que
seljecti onn6e parm |e polyethylene, |e polypropyl ene ou une r6sine

ar ojmat i que d¢@ ﬁmwtenwvé"tévnq @ueldondye cdss fevendisafions crseREFRNtSS o pAMPERBENt fung rchasgedien
verfe et #ans ﬂ@q%?"amtalsm§nmw cget op GRiDHAY Roids dafg! dejls neptripg ceptinue04 g/ . 10 7.
Conposite suivant |I'une quel conque des revendi cati ons prec6dentes, dams
lequel | adit'& ﬁ%ff‘WF'@es“'(‘,‘%fal 'ﬁl?éd‘ﬁaa f e gansgleaus! laditp charge, FStc,sé'ﬁ‘E“%fﬁe ﬁﬁ’f’ﬂ? silige: ('
liaht pol ynmer eS29nateg é°’%’€ﬁ g meorrEup-dercthes et asiquer; Mydpede gﬁW@“eT'%l'?
liaht pol yner eS8 dﬁﬁa ‘53%)(3 'B'8‘i'yrrere de pol yneres organi ques pratiquenent

i nspl ubl eS ggng | g3 u ? rev ?n A% BRLANTYEE: cn(t:ffl rgn'?orccg’l ihres cqotien
ke e S T R A G e
revendi catiogsc fﬁp@gédﬁmn?% rofe ARG 13 QWBHegb%taF’(eju\?’ cl%rq;%g zlﬁﬁ&t prﬁ?pd%oéed&lléjé? une .

poi fis totgl deg e@wsingﬁssgg}%t'dﬂU@paﬁ%séU?d@-gﬁﬂi 28 Conposi te
sui yant |la revendication 9, dans lequel |edit agent flocul ant est

s6l Bs¥i onne 1BACHhpobid SORANY Ak YJuAband@® BRI rbveRkitREMRNrsdaYehiea) 28R, undlNaleur R diisolation
pol yacryl am demeriquedd sioie s ordos icemebecikealchl orure de dial lyl -

di ef hyl anmmoni um 11. Conposite suivant |'une quel conque des revendications
pr e¢6dent @s,16C Oomposiaasatvart e revardstye 1¢ Raidblequel uthl gratidet @rtil deandided e LW cdilbles
pour cent en peiveiesdu poids total de |a matrice continue. 12. Conposite
suiyant |la revendication 11, dans |equel |adite charge est sel ectionnee
parfi |a si |17c60mnoetecsawmﬂ?ateeer@@at@al1c idens, lequebyederatte RGNS vides spnb sied icelipless
cel ful osi ques, qum?ﬂjdroxyde de magn6sium le silicate de calciumet | e mca.

30 13. Coffposite suivant |a revendication 1, dans |le ueI | adi te rrat r| ce

conti nue rerfof e qaurfardppras “® 6ofrRosiet 'e&'&'%f’ rf'gre&n‘? ?ﬁ F"?S‘ﬁ't Bgifte
un vol une vid edqggfnq,rﬁpﬁgonép@sng rCOEI r meux nthetl-
rev pndl cati on L°ofl R 5 adé e f' ? ?‘1‘ C? Q?QF;:é‘:egi
u.ne Coums?g;% cs’insu IeFr"né;ntI jans? %g m par ed %u ) to a ort g'a edt ‘au moins

m C Omat r 40, caractérisé par I'étape de chauffage du composite renforce de flbres densifié 2 une température

suffisante pour dilater le composite dans une direction perpendiculaire au plan défini par ledit
composite et de refroidissement du composite pour former e composite renforcé de fibres de basse.
densité.
55
19. Procédé suivant la revendication 18, dans lequel ledit composite renforcé de fibres de basse densité
ost expansé pendant I'étape de chauffage d'un volume de 20 4 500 pour cent de I'épaisseur du
composite densifié avant I'étape de chauffage.
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onpasi te suivant .l ' une quel conque des revendi cations prec6dentes,

une _Vvaleur R d'isolation thermque de 50 a 80 x 1 06

P. sec/ | . 40 16. Conposite suivanEPW0A783882Bdi cati on 1, dans | equel
grande partie des vides sont des ceI | ul es ouvertes. 17. Oorrposite

ant | a reve atron 1 ande art | e des vides sont

el lul es Fer negg'ced §u'f§'r um r8§%§§0 :D&?J?u ’S? %%fr '8?“3 KAt FHpaYs feé'hfcgr‘ilf Sprag dqyasse

es, de basse deng|t taun os ite densrfr 6, ledit conposite

i fie conmprengnp, e sm laC F‘ev&n%&ioﬁ% 9 Hioh %é'rJ&ﬁéJ uittey B 'Fla‘% é ‘densifiée

et repar tsi a ﬁfovtc@éJ&eeﬂ é%&tts%urn?ég br%epre dﬁwt it &t peg; §dha geoeg 48 Vefroidisse-
| a base du poi Fen!iitd sectibh FRARPER!sbiibleftS e PenrSt cemente dant .
el lesdites fibres sont orientees au hasar en deux 50 di mensi ons

i bl enent dang. b@cdak svadal reoénaearonbedarrs ISRETRRRS brEssRh o6 0,48 14 ARPOT t
pect d'au noins 40, caracteris6 par |'etape de chauffage du conposite

or c6 de f ibrassprdaasishitfat & rovdadita85RO; aadsrra;usrufnta is6io Go RAHdIfeuille |dadshite toRforcée de
0si t e dans unefitsdsrn®st pad Bhadfidepladiig isediibran'étent pis gehsiblentbaf axpgnsgear | edi t
osite et de refroidi ssenent du conposite pour former | e conposite
orce de fi bredsPrdeéddageapt lactevssditation B5 ddr® IJuelCieslitessétapeand ctlagifage et de refroidissement
ndi cation 18, shahgalséagumire dapi urfconpwsispe 'merdedrd®, demérnitnr aw lol gorimmsitéeoxpansé
ite est e)épans@mplé efapidterhent lazpre edtse obdited Surrfpeesdungreonohb lisveaydet up@EraisEOde 1.27 2
cent de | 6 pafSsraigremelres Etantferaee aur dhe fasks priacipalesrti comBsitine de chauf f age.

EP 0 173 382 Bl 20. Proced6 suivant |a revendication 18 ou 19, dans
el ledit corffofpeege Py B devepricalion;24s dang dequaldlessiteseiydaces comprRRNaph YN Malerap QU est
0 a 90 pour ce'ﬁ?u"'%wr!ﬁraeaedae@eﬁ'vm r‘?”’éi’"'f’evendr cat | on 18 dans | equeI
section gd? %gé E fj%}?[cgt% n ens r c6e gl s in mouee oS

18gnNie

souni se a u

oi di sse- nent, "Fgffs?' Y f"“ g%ﬁg Eﬁ"@ f tur;e eccr‘esrtree
~d6 sui vant | apres UOI sron e id e amere q e a r%s & ensr ree r OTC 9 e ibi iate a
alrr{té? (-] ?efrgrdll

m

P 10
a. 10 23 P @eu suwae& Lo reﬁ"%r%

i on de | ensitibe ren rc e res n est pas chauff6e
te section paidh@hdp n;@,g sensj bl ement expans6e 24 Proc6de suivant |a
ndi cati on 18, dans | equel | esdites etapes de chauffage et de

oi di ssenment 150fpardRAss FE&Perdiikibs® VEIBLhEMSIHdl, A6riBssBR) BRE Réntihuicdidfe @&5se Matrix aus
tre, de n@ni br&nefgnth&tis@RAMPAGHEntMAFRIANG Oertblt Uberall B HRbdr Mafit 1D IR 156 IGBWL%, | b8zogen
entre | esdit efrf gay Géwichedes WiiBunBmaterRB, VdnShiagalhdBly otishBeriep Jbrsiamungsfabem Lwatin die
, 4 m cronbt r esFaeérain Ausseh@Rvesiilinid @B rhiade®s PO hateh ped 8@indids epanpiese Vabundbaterial
ed6 sui vant | aeir Bmanciucab vare0is 90danes Geagtediunieps dest\ebusiinafedatscamiweist.

rennent un materiau qui est nouill able par |a r6sine thernoplastique

) i e. 20 £6.2 PledwediGateiai nagh tAnsrsuch elv el diatfiasann a@gevdihih sing @epuBlpsfisernt mejallisierten
hauf f age est r@efdserBecleammidasem. Graphitiasesy niskelngschishigles Graphittasdnt insicfielyamigiaier. wobei
nner | a resi nedieiEasen ping durehspimitiche ddnge ven Jbie 35 mpy aypasernune f or ne desi r 6e,

s quoi la pressron est rellch~e, de maniere que la r6sine densifi6

orcee de fi Br eferadrgtqrial nach, Apspruch §pdes drwodp diedigpesn Glastasam ol ANSE, Q"B’hmesse' von 13
nse est, Bnsui?d® rr"br‘rdc?r"ar Laﬂ%%‘?“l“é"sr’?ﬁlﬂ"és'b%ur former un 25

osite fason 6 ne r bre basse d L
nt anspr UCher_ \9 g ri ’}a‘é ewrcéf reﬁﬂ?lgger lﬁa?’rx in ginor Mer??g von

f
~kontinuierli c e por 6 (ﬁﬁ? iy und at "a RE schen har zi gen

rial und yergt erférsun&mérer hach "birfdnC56 'vo 5Ae§den 1&% e5§orﬁearé komindRARRE Merix aus
das Gewi cht  degneNPsMEEERE RhdzigarMatdrRNaldidwBBEls Fgl QiinsM hiGekdr Polyethylen, Poly-
t ~r kungsf aser NearysRdtdn EFI6ARR EEJBlyRiofdn /PERAARET) $K§fy9§dxfdﬂdrfen Vﬁa@nyl&hﬁﬁe, {zeﬁ Poly-
aben und wor i %ﬁﬁ&hﬁéﬁ@ﬁ%ly@é’t&@ AHS! BSIVGHIRAIS G QAnylidenchiorid/Vinyichloridharzen, Polyetherether-
. ketonen, Polysulfonen, Polyetherimiden und vinylaromatischen Harzen.
50
6. . Verbundmaterial nach Anspruch 5, worin das synthetische harzige Material ein thermoplastisches Harz
ist, ausgewdhit aus Polyethylen, Polypropylen oder einem polyvinylaromatischen Harz, und die Verstér-
kungsfasern Glasfasern sind, und worin die Dichte des Verbundmaterials zwischen 0,24 und 1,04 g/ml
liegt. .
55
7. Verbundmaterial nach einem der vorhergehenden Ansprliche, worin die kontrnurerlrche Matrix 1 bis 10
Gew.-% eines polymeren Bmdemrttels einschlieft.

. o

mer un



ein i_unkervol umren von 20 bis 90 % des GCesantvol urens des Verbundmaterials
autweist. 35 2. Ver bundnat er i al nachgpgsis4gdg}, worin die Fasern
ausgewAhl i nd aus d asfasem netallisierten (3 asfasem Kerani kfasern,
Graphi tfasern, nickel beschichteten G aphiffasem und Pol yani df asem vvobel

di e Fasem ei n@» Nertmhgwakerial t dabh @hsprubla Mg @orino tas3pdhingre? Bindamittull fee phy@ibroslatex von im
Ver bundnmat eri al wesetlichin syasseninidglicierd eorgdhischeor Patynaiep  Finsiaran geba@iéras ednlonisdhbn oder
ei nem Dur chnes s eatiopigghed Badgqgen ist, doil svotrb dggnPelymbrididamittel Lidreiper Menge Aoty i3shis] 2 Gewr%
sind. 4. Verbundedewesig nach Anspruch 2 oder 3, worin die d asfasern
innerhal b deér Matrix in einer Menge von 15 bis 40 % bezogen auf das

Gewi cht des VE&r b{erypeamaterial apck eingm deraprhergelienden Anspriche, wispahlinflinhereaiosrals 3Gawr% des
ei nem der vor her@psMsRCHT Aprdprtnyiecichen Mgl sineg Flackkegsmit®lei er | i che Matrix aus
ei nem synt het| chen har Zi gen Anl\/sat erl al ausgewahit ist aus Pok%o ef i nen,

hl t P forial o aht arigh éderolysmrtem
(F:>0I ?/_!ilrfcr:leﬁm Pheﬁ%ggW 3y mg e&%ﬂﬂé‘?’?’&?&#‘%aﬁ? fhyta 804 enen,

EO: yets':]er n, t h %\éleﬁéf l Clpl e‘i)nre der vor d%n sE' Orrdlcrge/ IeuQQéLh Rreangsh%um%el’s in einer
ol Vet her et hef™ W6 D 2 gio { Bhsdin ik S SL} Rl Bipenen vt
n materla nac nspruc %" i n das

vi nyl aromat i schen rzen.

synthetischeg l’l‘@%bﬁﬁdn%%kﬁ Ricﬂ'mé?a h ‘i 1SoPRs q’ﬁﬁn‘nﬁé? oWk &t Aétsmm@rH&Sl&’d"’éQ&&mcar-

aus ‘ Pol yet hyl en,poh|NeBfesmRICéh é‘sfefa%rﬁ‘%% MleFb\( B AUt HRGiRer .  und
di e Verstar- kungsfasern G asfasern sind, und worin die D chte des

Ver burdmat er i a4, roihdialeRdd ndoh2hspiindl 11 wirh &té kbnthdidithe ta&vefstire MR ORdeBtBsadinen
nach ei nem der \f/RsgRRRRdRRINdA S HkbIdARron WO Wenigdi #s 200RtehtRaN. er | | che Matrix 1
bis 10 Gewz2% ei nes polyneren Bindemttels einschlieit. 12 EP 0173 382
Bl 8 Ver bundmualesunderateriah @ich Ansygach a hoddr, 9, Wit éifier gagenpiddrascniahe mBiemekeDicketvoh 127 his
pol yirer es Lat ex 26@rmian jwleskauptbbetiene damsser unl 6sl i chen or gani schen Pol ymeren
mt daran gebundenen- ani oni schen oder kationi schen Ladungen ist, und worin
das Pol ymer bi hed eetbtndetateriah negh eisem irrvygbergdrnd@n Bnsprighdca. eingn\Hitedhiaelidesnden S Wertvon
Ver bundmat ef i al SfhisB.a% &G ¢wt secdfrler gehenden Anspruche, einschlie~lich
weni ger als 3 Gew. - % des Gesant gewi chts der kontinuierlichen Matrix eisnes

Fl ockungsni t t &- Serbyngmaigea! pach Apsrtueh 1. &P“‘h%\'bﬁa“A?‘%‘ﬁPUé‘ﬁkeQ°ﬂeﬁiﬂ"pl‘F‘das

Fl ockungsm tteI ausgewAhft ist aus partiell S',%/(drol siertemt

Pol y?cr yl am d 17 Vgdriamatedd! pashReRehl» E'be‘?ﬁ Puriel e aesﬁ’H‘tfse”ze“'g ist. -
D al d
et bt m‘*’%ﬁ"‘ﬁ‘&iﬁ e @ﬁi ek gﬁ@fﬂ; ot e

von bis zu 15 G%che Q. ‘;Be,?:tenal - 101 | Verd m: 1% w5 auf BESE des
Matrix. is d %&r eﬁn fasgm Uil %nnﬁ&a%rﬁh AregeimaBig
aUSgerhl t g St BHehi &nh& InU f 9%'9 hen pat Ebe HRCRUr AT | Vrbundmaterial
Cel | yl gsef aser n,yq ri‘ﬁ%hd‘ s‘ferha@ﬁig %Hjﬁﬁﬁbels{ekﬁio AEBEh geﬂem&:hnefgéu%h den Schritt .

Ver bU dmit erial JaaefiBhs &%%rhuc&etem&'r@rsﬁh@en \RduhdMteRiBlb a6 e BMBEMEY, SibaALdrdidht,
Matri:x m ndest engs @drbREmARhIGH She? RicRBrgSiuGRpaRtibroR idideBhKkd R IdOEUdRERbgY 618 durch das
weni ger als 20 Yw@oddialefial datified dird MeY AbKTHIbIEdeR Voblindnaeliais i IBilduig HesDld@ive3tarkten
mt einer gbatt eembiamanadn mdatigenDichte€i ner Di cke von 1,27 bis 25,4 pm auf

j eder. Haupt oberfl ache davon. 15.- Verbundmaterial nach ei nem der

vor her gehendes. Alaggreuotach Ansptucteit®iewaribi dag eveidictibte daserverstirki}- VerbundmaeriaD @ahrend des
50 bis 8,0 x liwiGngdseitdsk@al0.bis1HO0 %eden Qickkndets aerdighteternbundmaterials hroridem\Giteyigs-
ein I-ﬂaupttei |  derhritexpaedieriofifienzel 1ig ist. 17. Verbundmaterial nach Anspruch’
1, worin ein Hauptteil der Lunker geschl ossenzelli qﬁ‘l st. 30 18& Verfahren

zur Her st el | uffy Verianes npehctoprivch 3B g (1B rvoue Aan frRenatst Piteqhiasz-Yarlaamjerial igdrigar Dichte
aus EI nem ver di daw Lunkervolumen von 20 bis 90 % aufweist.

21. Verfahren nach Anspruch 18, worin ein Bersich der verdichieten faserverstdrkten Harzfolie Druck
50 unterworfon wird wihrend der Heiz- und Abkiihischritte, wodurch dieser Bereich nicht wesentlich
expandiert wird.
22. Verfahren nach Anspruch 21, worin der Druck zwischen 0,7 und 14 Pa liegt.

s5 23. Verfahren nach Anspruch 18, worin ein Bereich der verdichteten faserverstirkten Folie nicht erhitzt
wird, wodurch dieser Bereich nicht wesentlich expandiert wird.

24. Verfahren nach Anspruch 18, worin die Erhitzungs- und Abkiihischritte ausgefiihft werden zwischen
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teten:Verbundmaterial, wobei das vesrdigchtete Verbundmaterial eine

konti nuterliche Matrix aus ei nem synt heti schen harzigen Material und

Uber al |‘-L_9 dieser Matrix verteilt 10EPIGI73@B8EBN. - % auf Basi s des

Gesant gew chts’ des Verbundmaterials von Verstarkungsfasern unfaBt, worin
die Fasern unregelniifig 35 orientiert sind in zwei Dinensionen im
wesent | i chen i r‘?‘”ﬂe‘f""‘ﬁlﬁ faymligh gefrennfery QbertAchen, 56 rAd <lop SrrapdigrienYasiupdmalarial deg
ei n Aussehensv Z?g Fg’?“é‘e'?/ﬂ?f‘ Rbasfiftan yqistandia {lIb aypdurefo ping platte; SRR tMitRiNeE Rickpeten
Schritt des ErHi%f P2A%* ¢B&uisep Heupiobafachenrdes ¥prowiddiptErials Sehidek Bundnmt er i al s
auf eine Te I aus| |ct bund aLe | in.einer Ri

zu expandi e% V:%Ig gh nacheAn |sc 4 W°d%f"° ég%r?(aech?r\ %n &f %n%faﬁ Hasd)ggetzbar |s9 gurg'i &s
Ver bundmat er i al® Fhrert nd Abki hl en des Ver bundnat eri al s unt er

Bi | dung des W%ﬁa‘ﬁ%ﬁ% EljﬂchA'QS worj }{g,r@, (Eh?{:t' ﬁj@fum %gé Iing rl;e I?brﬁxhngn?e'r erlngm
Ver fahren nach Dﬁmﬁ R dw&e'r ichfdfbSrasehe e} ﬁ;@ zu bringen, der
Ver bundmat,gr i alDrdéﬁ-tHnﬁ'ﬂ Ml s%tﬂaﬂaacsggfdtchtkﬁsfasum&gr 'I-ﬁrzﬁp&r %fﬂ%ﬁpagl d
des verdichtet g naundvﬁs&amabrﬁl ¥4Ah i@ b Angamgﬁrm SR deforisPR R Elktes
wird. 45 20. Veak @mmmn.@@@&rmt@i&"@er worin das faserverstArkte
Har z- Ver bundrmat eri al niedriger D chte ein Lunkervolumen von 20 bis 90 %
aufwei st. 21. Verfahren nach Anspruch 18, worin ein Bereich der

verdi chteven faserverstarkten Harzfolie Druck so unterworfen wrd
wahrend der Hei z- und AbkOhlschritte, wodurch dieser Bereich nicht
wesentlich expandiert wird. 22. Verfahren nach Anspruch 21, worin der Druck
zwi schen 0,7 und 14 Pa liegt. ss 23 Verfahren nach Anspruch 18, worin ein
Berei ch der verdichteten faserverstarkten Folie nicht erhitzt wrd, wodurch
di eser Bef®ich nicht wesentlich expandiert wird. 24 Verfahren nach Anspruch
18, worin die Erhitzungs- und Abkuhlschritte ausgefChrt werden zw schen 13
EP 017338261 zwei voneinander rauniich getrennten Cberflachen, so daBi das
expandi erte Verbundmaterial den Bereich zwi schen den Qver f | achen

vol I standig fAlt, wodurch eine glatte Schicht mt einer D cke von 1,27 bis
25,4 urm &Uf den Haupt oberfltchen des Verbundmaterials gebildet wird.*5

25. Verfahren nach Anspruch 24, worin die Qoerflachen ein Material-

unf assen, das benetzbar ist durch das erweichte thernopl asti sche Harz. 26.
Verfahren nach Anspruch 18, worin der Erhitzungschritt ausgeflhrt wird in
ei ner Forp unter einem Druck, der ausreicht, das verdichtete faserverstrkte
Harz in eine gewl nschte Form zu bringen, der to Druck dann nachgel assen
wird, so daB das verdichtete faserverstarkte Harz in der Form expandi ert
und das expandierte Verbundmaterial dann in der Form abgekihlt wird, umein
geforntes faserverstlrktes Harz-Verbundmaterial niedriger Dichte zu bilden.
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