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0.5 seconds. rfjogyst ldigest | %:Exzz g of Ithe p"ese"t

r ?fe
| ubri cant s d’H o 8Fg, Bz;%rﬂ%‘? %b
%1 occurr d
\?

nol ecul ar®fi rtm i o 8 r°°
agai nst whi I’ﬁ' s 4we
?

mto a ege ‘2’

5
u ity that
g ¢ § . the Bgver 6 uéud e as %Ej?%eoﬁr ité?:r oth:r
Irebuces en %,me ntlu ﬂcn rgg% eaving.
ubricants :aimbrgam ’th bxe%re am&ge% nGihton

pol yest eraﬁ ﬁ@rferdac:tﬂslder&yeﬁiﬁ‘ :we HirgPtat R B Yepdsie e85 the
e.g., Stear 'rﬁacﬁﬁdsdet@nd pol yol ef i ns, especi aI y polyet hyl enes, V\/m ch are

preferred. Thegmnéraie BerastSwstel ralofidts &a ab0a® IrateOlispleicetidnt @ofts AAtH RHREShe téhdency
pol yet hyl ene ediposite® a8 frohDthd 36atedl 1Bérs ROJelsmmible @ meing PR iMeaplashit) Matris, ale&pbssa
S- 200, 50% sohbieas. in 100 5 parts by weight of water provides a

particul agsl y dPadticd basctasyht tiati aosarbom fitsek aated Wit ickel iahdg/ tréatadt vite sfebrbce.. distildaicwater
resi dence t isteam, sufdichomeiiriy sbiotiogemedsratthe will provide r oiket dxidausuifarealesgseand) edidrentof a2
of at | east 5Qlaogstrords thick padisuldrin cortpatiphowitheantinpsiang and:thisunvenassefblde profiusa gempasiteis e
desiyabl e. il polpbére biaving degiralinicheriacieyistins. oxi di zed surface on the netal coated
filament conprises in general exposing the outer surface to an oxidizing

nmedi um T#e netal surface, of course WI || _be one capable of 10 oxi dati on.
Cheni cal or %ﬁ&ﬁ‘ﬁﬁﬂ@rﬁlaﬁf&ﬂﬁ I|ke can be errpl oyed e g ,

wi th nickel, tj Fﬁ ass nd ﬁ a] q "

r ecommended beB &epp %rfvge " ' ma_amm pm ane I;;g
ﬁgg?ﬂ?ne? Ofﬁl 3 rryiI é-é(gﬁg the al\énégun herg' aft(gg(g'a‘g m %E aq;%a?rdl%
conveni ent tgQ ° a t";k S%Qt Yo ﬁrﬁ;g
IMe 1S Pr oVE BEeers Gk ot i, Tty Ban R @.%arbungy Jets ardaraidyupa.rual 36 Tor

15 thin, cogkinBlssinginté 13054 ruapmchqrréasseﬁsneasm SHart bR BRea et (0.50 W, ¥ 025 in. X
fractron B 08ICrRA e bt 1dP ieRindatRFling G0 AsTM Bdadait 0. 5 seconds, although | ess
or-more tine cwetbdinglslcavbifbout frodampRs ihathevebebrbimnisfed fnlﬂom@drdnrzeoamerddruedours
prior to bei ngTheldopssRiohs B88d £ thelrbsultdedtathed bra et fdrthaaTabb 1and/ or oxi di zed
metallic filanments are woven, knitted or laid up onto the mats, |am nates
can be obtai ned. Testing has shown that conposites nmade from unidirectional
tapes of &b parts 20 of surface treated fibers according to this invention
wth 25 parts, by weight, of epoxy resin and curing, are about 200% better
in ternms of short beam shear strength at roomtenperature, and at el evated
noi st tenperature, than those made with unsized fibers. The fibers surface
treated and/ or surface oxidized in accordance with the process of the
present invention also have been woven ing§o fabric patterns. It has been
observed that the fuzz typically extending



25 randomy from tthe netal -coated fiber do not interfere wth the weaving
after the sizing has occurred. Further, the woven material can be forned
into a fabric pattern very easily bEPW182Ud68 the | ubricity that |nheres
in t¥e surface treated naterial . Conversely, surface treated nickel -coated
carbon, graphite, or other high strenagth fiber, has A found to have
excel | ent |ubricitTHBLE|bf |  SURRE 3TN e xetkganeavi ng. Al so
surface treated fibers avo@ﬂp%ﬁdﬂmmmﬁs&mﬁmg fromthe fibers which
can cause an accunul ation 0 uzzy materials Ich interfere
considerably with any weaving pattern by depositing on guides in the

machi nes;’ eEXAMPLEther, the surface treated materd als @an ac# as wad&r

di spl acement agens s; WA £ g ddyg@ndency of conposites made fromthe.
coated fib . - ~eput_into a plastic matrix, gnd

exposed to Eposy uresimshardemenfeatadyhls t dfght tHat a ’Gar borf 3f i berf >coat ed
with nickel ypoKeire€shedavet forie@pierds . distilled water steam or a

di chromati ng_sol uti on, r_eéera |y &LI provi de a ni ckel oxide surface,
dense and adﬁ\éF@%‘Feo?'r?nge oL G y thick, particularly conpatible with
am nosi | ane, sghanéNye.2s pely(wiefll to produce conposites with pol yners
havi ng desirabl haPacteristics. 40 DESCRI gl ON _OF THE _PREFERRED ..

EVMBODI MENTS Uﬁ?g?gﬁgti onal tapes were nmade Dy passing tows of nickel plated
graphite fiBanface theatgl withr@et® treating bath conprising a water based
sol ution/ ewgﬂgﬂeﬂym,&ag}',@gwwj_ triethoxy silane and poly- 45 (vinyl
acetate) at p I'n_bhe anounts specified herein er, air-drying, and

wi ndi,ng on a2@RkaF®) to produce one layer tTI ck, t ow bundl’es wide (Ca, 2
i nches) #apggrribe tapatedr ®iphi 0i8E on the nandrel with a commerci al

t her nosett abl e, epoy, resin co ition (CyCOMerr] 985, American Cyanam d
Conpany) . Th@giﬁBFeéﬁaEdePgﬁgggg*% carefully renpved fromthe mandrel by
slitting andacekdtep in a mold for conpresstng i MDD tes#? bar $From™hi ch

pi eces to S agisheqragtrength (0.56 in. X 0.25 in. X 50 0.08
in.) can""’bgggagsggagggéﬁgg 5];%c:iigc)?dlzﬁg to ASTM D2344. Wet testing is carried
out on sanpl 841@R&t /%a@é Qgéﬁ(yﬁ%}sed in boiling dionized water for 48

hours. The caaesitkl)ons used and the resul te-obt a+ned ate set2Forth-n
Table 1. 55 5 £ EP%BZ 16B1 .@BEEB%: SURFACE TREATED NI CKEL CQATED

GRAPHI TELEPERY faSkn F‘P& EXAVBLE" 1 2
3 4 sillafe ZASgogolydwipdrts by wei ght) Epoxy .

resin/ hardengrcj Gal @)%t 75 7o 45 =5 aw 7529

Ni ckel Coate (e;rap II'te Fibers Surface Treated Wth 0.2%a silane /0.2%

pol y(vinyl REPRELtI@S ate) 25 - -

_ Surfaces t igapirad beidah shed sddkgmtth% pol y(vinyl acetate)

-- 25 - - s~ 2 -3 20 Surface,treatgdgw . 8% a
-silane[err] AFB%YRAMIRANY Pacet at e) £4L5°01805 M 19.9- 5133 4.8
-- o 25 Wet, 1lb./in.2% 18urface treat€ad3wit@.3. 296.9 6.4 2.0

40

* Control
a Gamma-aminopropyltriethoxy silane
b Bordon Chemical Co. Polyco® 2113
® ¢ cycome 985, American Cyanamid Company

The results demonsirate that composites of nickel coated graphite surface treated according to this
invention have substantial advantages in physical properties in comparison with those made according to

50  the current state of the art.
The invention may be varied in ways which will suggest themselves to those skilled in this art in light of
the above, detailed description. For example, instead of a nickel coated graphite filament, & nickel coated
polyaramide filament can be used. All such obvious variations are within the full intended scope of the

appended claims.
55

Claims



Si | ane /1 2% pol y(vr nyI b acetate) T
-- Surface treated vmthOS%erane/lS%pon(vr ' ﬂ
25 acet o e) - EP 0 182 116 B1 '] ,[ I,”m#m””m
- Properties 35 Short beam shear strength Dry, Ib./in.2 x [err
14.5 135 132 134 48V‘ét Ib/|n x [err]

* Con -am nopropyl triethoxy sil ane b

Bor don Chem ceﬁ "f 8§' foca errl ees iy
S Ebwaa ity qnﬂé%‘r%‘érd%ﬁ&“’ e mbh
Current. Jé?@%? ﬁﬁr*"‘gq"%@iiﬁ‘**ﬁ%&e'ﬁ”r&?“ﬁt%ﬁ AR ays which i l|
0002 oo Yo 5 S ok e i SN BEYBo
filanment ;,pa nickel coated pol yaram de filanment can be used. Al such

obvi ous var gatd gisesdl# délidodiin Clalke 1fwHelein 1hé SRUIRM B AR RE B8t thé) ParBDBEREEL Gne part

claims. 55 C abomristhg the shane Andldt #a& % SedoRd pailbbinpising ieqdly{vingl sagtiwgyl | 1 ¢ il aments
conprising: (a) passing the netallic filanents through a nmedi um conpri sing

bet ween abowt Mpriceasas édfitudtin Blafm P @liddeii baidDiyledivin Gdnliprieds f@mSibb@ MR ta abub 2 paresnt
about 0. ¥s and k3.visightesf sadgilareyentvieony lidouiaf.2 ta alsmik V.2 péroant bybweight of said adigVieyw! edetatednd
(b) drying the netallic filaments to set the material on the filanments. 2.
A process a§ depriosrssias defi@idin Feaitn 4ivkareld seidsmpdiunmreainiisascbogs OiBercey by weightef said
silane and t hesilgnglagq gopis Reteent y wyight pimsai polg(visylsestaie). as defined in Aaim1l

wherein the nediumis in at |east two parts at |east one part conprising

the sliad® &nd %{Pcere?fsieﬂ’ﬁdg‘éEﬂﬁd ‘”b%ﬂ"t‘ s%rrﬁ#'r'srsr?grvateneasa%rﬂyq'w nyl acetate).

4. A process as defln ' wher ei n sai d ned ri ses from about
0.2 to abouf" # ?? fi 3‘0'3"“ Gﬁﬂy‘eﬁﬁlﬁlt@‘ﬂ*‘ ithe s"%ﬁedbgsﬂ’ﬁ‘r‘? “nF? n 19 S3neR Fgtves 2
to about 1.2 6‘8 ght of said poly(vinyl acetate). 5. A process as

\?\ET L]Rtedol nsg: $ ro as Jeﬁnag S&iaid gu% reln@\e rgsq%)en% tm§e o% Q}%L%erqg éa Rrgdi ﬂt ngt alrout
acetate). 20 6§ ;&process as defrned | n Cam 1 V\/nerel n said rredl umis a

wat er basedg el bills 4 defihell In iR S whsreifl Sibb ;ss?ré chmeﬂ@u,@g ﬁrér/g@é Bhrerktie caldme.'ﬁs

t he water based mediumis In the range of between 5 and about 8.

8. A DProGesse, Akt #iiriol in@idkh Mwheréih Bie it shBugledNb B BGRCS b ,ﬁétanrchﬁmfsmber
s the mediumls at | east about 0.5 seconds. 9. A process as defined in

A ai m 1 wheggiApetddd ad E¥inddSn CRIAT 1 ARbréti the UMBEMIE fRMEM MELE eRIHRIe BlHCE prior to step
conditions. sqa). 10. A process as defined in Claim1l wherein the silane is
.coupled to the surface of the netallic filanment."
35 12, A process as defined in Claim 11 wherein the metal is nicksl having a nickel oxide or silver having a
silver oxide surface.

' 13. A process as defined in Claim 1 wherein the filament comprises a metal coated fiber wherein the bore
" fiber comprises carbon or graphite.

14. A process as defined in Glaim 1 wherein the filamerit comprises a metal coated fiber wherein the core
comprises an aramid fiber.

15. Metallic filaments surface treated by the process of Claim 1.
45 '
16. Metallic filaments surface treated by the process of Claim 4.

17. Metallic filaments surface treated by the process of Claim 5.

s0 18. Metal coated filaments wherein the core comprisés carbon or graphite surface treated by the process
of Claim 1.

19. Metal coated filaments whersin the core comprrses carbon or graphite surface treated by the process.
of Claim 4.
65
20. Metal coated filaments wherein the core comprises carbon or graphite surface treated by the process
of Claim 5.



. s . . . \
11. A process as deflned in Claim1 wherein the netallic fI|’
met al . oxi de surface prior to step (a). 35 12. A process as ﬂﬂ"mlmm Emm!,l
Cl aiwp 11 wherein the-metal is ni cketp bag2 ngs B1 ni ckel oxide o sflver
a silver oxide surface. 13. A process as defined in Caim1l wherein the
filament conprises a netal coated fiber wherein the bore fiber conprises
carbon or @&h-abpimpesttesgmprising hepnetaiie Slsmerts of SHeirm éidisparsed injapplymerdeanatixn t he
filament conprises a netal coated fiber wherein the core COF%I’I ses an

aram d fi béf. A gempogjiercamprsing fthe mgtalisfilaments of Salm 19 dispeiser ip PpBeN SRS S of

Claiml. 4 16 Metallic fi s surface. tr t he process of Caim
417 Mt eof*rmf*mgﬂefgs'"gmeffgﬁe%w{ﬂa@aﬁﬁ i EE Aol e douPo B 6. S0 15
Met al coat |Iarre re C LS rbon or graphite
surface tr%gtéa""ws' PS%@S&E%PF'&% f?%mwtheat coated filaments
V\,herelnth cP | € treated by the
process g9 al mp&&@%&dg@ﬁd@?@f’ coa ﬁ‘% Laﬁ'én%{éé;r\%ﬁerel n the core

conpri ses r o mitted BRePr 0Cess of A aimb5. 7
21. A corrp%gl ?%@ﬁp‘?&‘%?%g& ﬁgﬁﬁrr%@g%’f |férﬁ11‘a({fi§grrent S ?ﬁp(} aim 18 di spersed in
a polynmeric matrix. 22. A conposite conprising the netallic filaments of

G aim 19 digepskfatonsn a polymeric matrix. 5 23. A conposite conprising the
metal licsfilaments of Claim20 dispersed in a polyneric matrix. 24. A
conposite as plodade aeltriittm&it db Bordds derfildviants ndkliquesé, compremantnat ed sheet. 25. A
corrp05| te as ddh)ilepdssage dédsdilame? métaliyloe dbiar um fadde Todteraninamtre €,1 H @Bt % oo 60 A
conposi te as dedoidadin silaneSbtanta RBeti2is % kavirbroampoté d'an acitalertatpelvintecett .

Reverd! cati ons (8)3e séchdge desflenaits métaliiqtesafimiue dremalériah dureissd surfles fiaments.s

netal | i c@des, conprenant: (a) |e passage des filanments ndtal li ques dans un
f1ui de contenBimesds selpe lzprevendication 5. dgnsriedueld flaide pottiers adtaifpis 44 pllane etckacdiae de
0,1 et 2,f %®WIYBN en poids d' un acet ate de polyvinyle, et (b) |le sechage
des fil arrents nbtalliques afin que |le nmaterjau durC| sse sur Ies filanments.
20 2. ProcédeP "g%ﬁdéﬁe'f"h'ar"é‘@éﬂﬁqﬂ%f i e 'paushjie fidp & ?‘@%2" q‘f’\eeﬂﬂ?“ & a
fois le Bil an@°‘8§ W“&%‘E'Fét‘aé" 8‘é‘“ﬁ8‘?°9?ﬂ°ﬂi’9’l“%“ rgoin t&’?ﬁ‘é SRS 9°H"'“V

revendi cat | ong, ue ] u r

partie au te '%6% Ia req d1 on1ctll' fénsdl ﬁﬁe@’ﬂugcg/‘cmerqsgﬁg?] E )Sé?%?e;ép&;‘%dﬁgé
cont enant IPa% f‘ate yv n 0 g‘ selon la revend| cation 14,
dans | eqyels | g, éé 4 isgi6n ,.Qnerang B&ueple%wa? donfont e A3 laSid AN o1 ey
environ a% %0 éa ate yVvi ny Procddd sel on
la revendication 4, ans equel e fluide contient enV| ron 0 8 % en poids

de silane & Profsddsabh IR RvlRiication S Sdafd BaudBle MMeYaél iltuiBe 2 Basel¥easdd6 selon la
revendi cation 1, dans loquel le fluide est un fluide a base d eau. 36 7.

Procedd gelw nPrloaedé eseniireahdicationts, datsnayudl ahpke Hu HiideHbadel dlehiiést Contprib am@ edvieaU
est conpris esgees.environ 3.5 et 8. 8. Proced6 selon |a revendication 1,
dans | equel le tenps de sejour de la fibre dans le fluide est d' au noins
0. 5\8/ envi r8nProcédé selon la revendlcatlon 1, dans lequel le temps de séjour de la fibre dans Is fluide est d'au

moins 0,5 s environ.

40
9. Procédé selon la revendication 1. dans lequel I'étape (b) est réallsee dans des conditions & températu-
re slevée.

10. Procédé selon la revendication 1, dans lequel e silane est accroché & la surface du filament métalliqus.
45 o
11. Procédé selon la revendication 1, dans lequel le filament métallique a une surface d'oxyde métallique
avant I'étape ().

12. Procédé selon la revendication 11, dans lequel le métal est le nickel ayant une surface d'oxyde de
50 nickel ou de ['argent ayant une surface d'oxyde d'argent.

13. Procédé selon la revendication 1, dans lequel le filament est une fibre revétue de métal dont 1'éme est
formée de carbone ou de gra'phite.

55 14. Procédé selon la revendication 1, dans lequel le filament comporte une fibre revétue d'un métal et dont
I'dme est une fibre de résine aramide.

16. Filaments métalliques traités en surface par mise _e"n oeuvre -du procédé de la revendication 1.

8
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40 9. Procede selon {1a revendl cation 1. dens |oquel |'"eta h) est

r6al | see dans des conditions a tenp6ratu- re 6l evde. 10. ﬁﬂ&@ﬂlﬂ”mm"
revendi cation 1, dans |equel |e allcEr0d82 140Bt oche a |Is| ik ’
filament nrtallique. 45 11. Procdde selon |a revendication 1. dans 'l euet
le filament netallique a une surface d' oxyde netal | ique avant |'6tape (a).
12. Pr oc~dd 1% efigmentsmetalinupsdraitén ansHriape par qigeen opwyrpedu gressefdeds regangication fi ckel
ayant une suyrface d' oxyde de so ni ckel ou de | Pargent ayant une surface
d' oxyde d' ar’be’ﬁ‘f‘menfs'!‘é‘é'#ﬂaﬁ%‘&@?%eélswﬁc? aaff'&i?éﬁaPWé&qUWGg?é dedmevendigatian 5 e
filanment est e fibre rev~t de nmtal dopt 1 |anme est fornde de carbone
ou de gr asphi1?'(jg'a$g“s 'fd tus ‘gagég"g’ﬁg'a eﬁtgrméﬁf?nﬁfb@% o) Qf?p?'ﬁ%ﬁ§3tl %ﬁ%&ﬂ" Sprgace
filanment conpopraf-gpﬁor?% Br & Teverte d' un metal et dont r'me est une fibre
de resine agam [ t ' s.trai en . i n
e oS g LR SR g SR, S e
*C LiTiigilli~1e.” Frilaments nbtalliques traites en surface par mse en
oeuvre duQr g afEméEs doRnis@ Gl GBftireRo but fokide del datBRBSd Blhdhhd di@uaRitde o sttt
en surface parpaiepfockds sARN e révefllicattn@cddi de | a revendication 5. 5 1&

Fil aments revatus de netal, dont 1' Ame est fornee de carbone ou de graphite
et est tral beavRériattitdrpositepeuntehdit (sGikMeits Bi€kiGuet Soidndy RghdicaAibn €8] didperséOdans un
Fi | ament gsr ev-antpog@smeet al , dont |' ne est fornmee'de carbone ou de graphite
et est traltee en surface par |le procwdd selon ia revendication 4. 10 20.

Fi | anent s r @i Madiagecompbsiibs cadiendnt leafilamentshétdlimuescmsiod da reantlication M. dishers§s dqpbius e
et \est tralt ~dlagtpoyuprbace par |e proc6de solon la revendication 5. 21.

Mat eri aux conposites contenant des filaments nmetalliques solon |a

revendi c&8i h Macriagy comppsitesscontanast lam flgraents m4taliigyes sglon Jareyeadication 20\gisnerséudans un
conposi tes cornied®aiM®®es il anents nbtal | i ques sel on |a revendicatlon 19,

di spers6s dans un |liant polynere. 20 23 Mteriayx copposites contenant
les fil amentd ‘Yﬁ‘é}‘&ﬁ ‘?°ﬁ‘8%§°‘°3%’°8|‘?’?"§“4“@9@r1?di o4 forme CE‘G‘? f?ﬂ"rﬁgﬁﬁar“gegs dans un

| i ant pol e, .24. Materiaux conposites solon |a reyendl cation 21, sous
forme o (he i LTPaTtps foion = Tondoslion e s Pumesring itle sféec o) on' i 5
revendi cat i . SOUS rnme,. d.une feuill.e stratifiee. . 2. eri aux
conposites ggl%%ériagx croren\[/’z’eéril)t |s€5’8 I'ad’ﬁ‘%ﬂécfa%snoéa’ssof’ so{mf'r"ee %unﬁﬁeeum%gfﬁw{?%&e stral fioe.
so AnsprUche 1. Verfahren zur Oberfil chenbehandl ung von netallischen

Fil ament gp uptgegRnd: (a) das Durchleiten der netallischen Filanente durch
ein Medium untfassend zwi schen etwa 0,1 und etwa 2,5 Gew. -% el nes Sil an und

zwi schen et ya xfdnreh Al BodizcibhbendfdRing Gk niditéénéh PichRmEA @htissendnd 35 (b)
Trocknen der neygldhd suwdhierder MeEIkcRen FilimdiRSdubdh loRMellumAdthfasiend FnisbidABf@®N und
anzubri ngen. 2. oWarZsadiwemh €8 BilanARG fisthdn elwa 0/ 2,506 .-ibsies Poluiiyidabtatl avd
Silan al ssauch dgIrdekiey detinepdiiachein Bitajnentéfuml das Mé@rial &uf dbfeFifambiten ang®rifgsh.
Anspruch 1, wobel das Medium In m ndestens zwei Teilen vorliegt. wobei

m ndest ens & rvertgirén densiBShrisprnchuhfveoBel, das rMbdivinnebwehl alas Sildnnaly aush tdas Patplvihylatetst)
Pol y(vi nyl acetumfabt.unf aBt. 4. Vertahren gemaR Anspruch 1. wobei das Medi um
von 0,2 bis etwa 2 Gew. -% des Silans und von etwa 0,2 bis etwa 1,2 Gew. -%
des Pol y(4i fy| Yasahren gemdkfAaseruch Avolel desMediqy B minsdastens zusiTsilanveriegt. waksh mindepiass
Medi um et wa 0. 8" Fehgjas Giiap uatall; ynd mindgsiens ejnzaelisr Eoilgag Pollyippdacethyialli ny| acet at)

nfalt.
u .a t 4, Verfahren gem#B Anspruch 1, wobei das Medium von 0,2 bis etwa 2 Gew.-% des Silans und von etwa

0.2 bis etwa 1,2 Gew.-% des Poly(vinylacetat) umfagt.

45
5. Verfahren gem&B Anspruch 4, wobei das Medium etwa 0,8 Gew.-% des Silans und etwa 0,8 Gew.-%
des Poly{vinylacetat) umfaft. '
‘8. Verfahren gem#B Anspruch 1, wobei das Medium ein Medium auf Wasserbasis ist.
50 : :
7. Verfahren gemiB Anspruch 8, wobel der pH des Mediums auf Wasserbasis im Bereich zwischen etwa
3,5 und etwa 8 liegt.
8. Verfahren gem#B Anspruch 1, wobei die Verweilzeit der Faser in dem Medium mindestens 0,5
55 Sekunden bhetrégt.

9. Verfahren gemaB Anspruch 1, wobel die Stufe (b) unter erhBhten Temperaturbedingungen durchgeflihrt
wird. .



6. .Verfahren gerréi B Anspruch t, wobei das Mediumein IVEd @!WE \\6sser ba5| S

ist. 60 7. Verfahren gemA8 Anspruch 6, wobel der pH-des ’w”mmm
Wassef basi s | m Berei ¢h zw schen et waP 8,19241gBet wa 8 |iegt.

gemAS Anspruch 1, wobel die Verweil zelt der Faser in dem Medium i ndest erfs

0,5 55 Sekunden betrdgt.. 9. Verfahren gemAD Anspruch 1, wobel die Stufe
( b) unt er dp- thlifP@’PP qewﬁémrwh Bewnbaician §iten ap die Oberidchn F‘Qs mptaliigchen Filapyonts gelompels

' LIIIOIII|II)II10 Ver f ahren gemA8
Anspr uch 1,11 das =iy di Oﬁ Fﬁ{é e (Iifr ntetia ygﬁ '?'He falha%%t
gekuppelt vv| Pé‘ﬁ P B‘ sﬁ’e.L, o o E g v M SehE

Fi | ament ® el nebelWet lg%i}g?fp ‘ﬁ%ﬁautwel st, s bevor die Stufe (a)
durchgethr

N epagel %I \‘Mr(a nﬁﬁg?m&glhqeak Nie @ﬁg&*@ﬁ 9'1"%*1 bgk‘!kgtpﬁéobgﬁa%h%&%’lber mit
Si i ber oxi dober 13. Verfahren gemrB Anspruch 1, wobei das

Fi | ament oenaevémﬁrarl b&m%ls&béhe‘t GrobR U8 FildibrReine mdlisediicniie el k26 851 der die
Kohl enst of f  OR@ktader Rdbfehdtorddbobraghit uffbst. Ver f ahren gengB Anspruch 1, wobei das
Fil ament el ne netal | beschichtete Faser unfafit, wobei der Kern eine

Ar am df asera.uvdrialdbn gdrhtislmspitt 6l wobsicdas FlidnoRnai Motalbbsehithitdte Eesar WMetabtaWsbeindey ON
Anspruch 1 ei Ke eitdbathidlasdembethandl ung unt er zogen wurden. 16. Metal lische
Filamenta, die mt dem Verfahren von Anspruch 4 di ner Qberfl achenbehandl ung
unt er zogen 18.0MstallischaFiments, Hig. mif\isreVerfatsenheon Rispaiehtiagr Olier@iéchenbeldndivriganteaégesn
von Anspruch ®urddmher Coerfl achenbehandl ung unterzogen wurden. 25 1&

I\/bt@l beschi chtete Fl amente, deren Kern Kohl enstoff odor Graphit untfalt,

di evhit dertp\idetpllissheFilamente. dlsi refirlem Vetfahsen-uep Argpeiet fﬁiwﬁﬁ%ﬁ%?@ﬁﬂuﬂswﬂ’éﬁzmgen
wur den. 29. Mérdant peschi chtets Fil anente, deren Kern Kohl enstoff odor
Gaphit unfaBt, die mt dem Verfahren von Beispiel

Ober f i acherlBeMs '!ﬁcfﬁ'alaﬂﬁ’it% [ RfedPmFrEEen vor frspych ﬁ/@'f‘eé Hbfx’é%c!??nb&'}ﬂ‘@'f"@ unterzogen

Fil aments, def®#®%ern Kohl enstoff odor Graphit unfalt, die mt dem

Ver f ah
Vg; bﬁn (rj ﬁggt v n Paﬂbe? eieg-eé E ﬁf-‘a liamn% Qﬁoﬁ élrgﬂwt uﬁw g%é%ﬁrg{;dr i (}!@gen von '’
di spergiert | n nerl &ﬁ% r| X. 22 Ver bundmat eri al ,

unf assend deygE %&kﬁ&@%&f%&”ﬁn ev@%hén&waaﬁheé@t o3 66 Qb wffﬁf.gghen

pol ymeri - sc'hgg;s k bihet-Obfsch & ol assend die neta
Fi |l amentg von Anspr uch 20, disperqgi ert I n ei ner polyneri- schen Matri x.

Ver bundnat &pj ﬁlbta!b%éﬁlﬂ@t@\'#ﬁé?ﬁe\ﬂlﬁhde?&) Keth Kishlondtsi dibic@rashit uimidl, Ble i doh ﬂr@tra;smn%
26. Ver bundnmab&épiehb eigeObdriiEdhe ok Bl untefeogtdfwufad.m ei nes laminierten Bl atts.
26. Verbundmaterial gem | B Anspruch 23 in der Formeines |lamnierten

Bl atts. 50 2385vébundmaterial, umfassend die metallischen Filamente von Anspruch 18, dispergiert i in einer polymeri-
35 schen Matrix.

s 22, Verbundmaterial, umfassend die metallischen Filamente von Anspruch 19, dispergiert in einer polymeri-
schen Matrix.

40 23. Verbundmaterial, umfassend die metallischen Ftlamente von Anspruch 20, dispergiert in einer polymeri-
schen Matrix.

24. Verbundmaterial gemés Anspruch 21 in der Form eines laminierten Blatts.
45 25. Verbundmaterial gemég Anspruch 22 in der Form eines laminierten Blatts.

26. Verbundmaterial gem&B Anspruch 23 in der Form eines faminierten Blatts.
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