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am nosi | ane s dMumpbers fop ProdesingespnoxBiizad anticd o tpamétsl @hted) BB d5hIA0asAR onera
propyl tri et Ef’\‘BWQI"I‘ea‘?@" Syrtepe tpsanDyidizifip meding. TheGBRA sureate, of course. will be one cap:n;u ol
gamma- gl ¥ei ‘6‘ ﬁtﬁ?% I°?'r°r AEPIRDS(IFSechrigues. so¢ the dile. Bovre Goplayadge. g -vith 4dke!. p:erop]aQrO
parts of wat' &f lfs't"éda"P dhequs 19f beat iscreopmsrendedSbegauge The rate gf produytiod e thie Guried d,
are particul; ?Ic |st %ﬂ‘if@e‘? dtr's CONPNPNHAP HYF HOi Anapregentcontaitingk s -as aife medium for
siil ver - coat ree dlum n fds"f"cf)éfr’?at Ibisaspacialy ¢eavenieatiiqykre atdiphtombting bath as a
resi dencg ty, ?xhé ntmuoU'e ! '”PH%prgYi‘i’etﬁtt? B'Hdlé’ﬁéﬂfl "ppi3h @xidey copting srrefesaifvf 4 wifermt
to generat eabgutggr g@s & QFE‘S’S(? Tp) 840 8 ca"E (o1 ({”E&fﬁfétﬁPnI0ﬁ1]§e§0%1$ prefguadap by
be about 0.(5pGRIEARES 1o ti s glgwe ?{68? resytsythe filagpents @rpsdriedamsiont

I Me can

5 seconds,  dopgaCils 4EuEORR LRI TS LSOyl renents.  Practice

has t aught ldriiites @aP B4 YBMindM! TG tnal 910§9i§| ﬂ?ﬁ%né gre ol olrrr{ t{tn r?a'ds i asg\ats

parts of 20p@k yadtyiteadE Aberd RcHARPRBMiY Mfnii Baris, K i’% restany cunngpaagrz

pe 100 parabsut @b0mdbies: ifedd steshor® bBAT theaU! Et@ﬁf ¥ af |'Uo;n Ug 4 Aoieved mojst
Irf ace chasnaetaeird, Sian Desetntadé Wieh uneikadd rivprsat ed Ti bers. The residence tine ror

the fiber in THeefibpel spiaca yleatad @ibicddr SuiaRel i oMialz&d MUAcHor@dnS® wid tidl ordB&SEs the resent

suf fi ci ent inventige plex leave béeh avodkpdnts eatricpiittérac &, haP bh @bsdhby thattth&pézzl t@sicully &

0./5 secodgandeniiprhiomi thy metahcdeted ifibguadot et intyfe@PEithOna lweSAnig Rafte @8 tsGing thas occuned

| ybri cant s Fediepriiesvaven ortgrighran hedbraed! drtes a dadriv patbinoiry aabilyyoyus®el of e @ibaditplHay ,

mal ecul ar f’lh?’ﬁ%'”\/ﬁ‘q furfere tegipdrimatetsb Carversely.lverfask readed nidbelfcsataairosni Igfaphi@Sor other

adai nst V\/m @Pu s‘ﬁ’l‘@ figerehagbgrndfound toyhave exseltentubrigivs and Saskthatgasivbressa Gtitteting tweaving.

rdduces t ef) cq Beated HBR"s proidandam fibrie extendingfrory the fiver s wiiich dah avse araaccungilation

| ybri canfs?® a ézyf'&gg?'s afn 6 rigre %qugfb'w'ta aess fveqveg Pgtteyr e gaposiing ton ajuidessin dives .

O

pclyesters netal soaps, fatty acids,

e.lg., st ear; &)m ol st é‘le?%q '8;?"?' .L?ca'éi é‘%T’%{‘?’ p' RSPt agplitsHhic resluts t8¢ iepdeney.
These e fior et s G epiERnate Ater beirg f'B'ﬁé‘ p'aﬂ'cd[‘ﬂ"i?‘e‘trﬁﬂ‘r@ﬁ@'

erul si OrbsOf ]FQ cﬁ&rﬂeé Lt A E&'\y 7 2 45 kel andtreatdd m L&e i
Sdﬂ ids in @l@Qna%r 9@i'élt:r§tm ri;g Wét{lgﬁ f g é% {eg% tﬁ;gnk?g( doi%efﬂr(aé %en & and%ggetélgi }N%I l et
en

301 Ut o1 t 60 BLERME ROBLE N i bop e bt
t g gener at aittapdiytafsi rﬁa&gaiisufaullag ﬁ’e@ét%ti@sl usea. ® T ”Ed(;lﬁ 8 er?easl il cgmgoesC%SndS
in the polyethyl ene nedi um has been found to be desirable. The rret hod for

prioguci g an oxi di zed surface on the nmetal coated filanment conprises in
ggner al  ex PESGRIRTIONM OF GHE eREFARREAERIBODIMENTSXI di zi ng nedi um  The met aI
syrface, of course. will be one capable of 10 oxidation. Chem cal
atjnospheri c tUsilitiiepalctanes aaw rdde bl ipkssing devs ob eickehmibey grephite mgmentsmtohghru sukéJo.
tifn. cop e freating bathy comprging pevatej Rased agldlion¢revisimegapimatasminboromy! triethoqTsEdRE @6H poly-
bdcause “ 8’”Y'é’€‘%§a‘8fat 8 if16q 3e9unty foesifing f@@mﬁfm@'remndeanewﬂmmgvarsarerehialpmeumbe | t
i S convenl 15t 2%, thirk 52-ipy bH}d'e&N'dS%%@HD%‘Bﬁt@PﬁlTﬁg gss arg aintpd onribelimandrél @sth a
oji dati o %WH""I’?;E"{ Enosetabiay ﬁ FSOUGmesition (GYEQM® 98p. Ameriganfeyenagiid Goreram-cFieent
tq use a d'CAPGt §s § y e’Pﬁéfﬁff s (9? BROPRL LY HLtingSEd [aidi emin 8imaid ifas

provi ded, t 9o resmtzut (o accorz!gﬂ ﬂiﬁ e ° shertdeap é’EﬂaS/st’S"QHh@%r“n’i( 025 in¢ Kij n,
B

coating. In a fraction of a
| SR R MLt P S

can be allowed. For best results, anen?s are dri ed prior to belng
surface treated. If the surface treated and/or oxidized netallic filaments
arle woves), knitted or laid up onto the mats. |am nates can be obt ai ned.
Tgsting has shown that conposites made fromunidirectional tapes of 75
parts 20 of surface treated fibers according to this invention with 25
pgrts, by weight, of epoxy resin and curing, are about 200% better in terns
off short beam shear strength at roomtenperature, and at el evated noi st
tgnperature, than those nade with unsizgd fibers. The fibers surface
tgeat ed and/or surface oxidized in accordance with the process of the

sent invention also have been woven into fabric patterns. It has been
erved that the fuzz typically extending 25 randonl Y f o oo bl
netal - coated fiber do not interfere with the weaving afte
~occurred. | -




Further, the woven material can be formed into a fabric pattern very easil
by vi rtue of the lubricity thatEl?nHezeUSBh the surface treated material.
Conversely, surface treated nickel -coated carbon, graphite, or other high

stren fiber, has heen foun e en icity and | acks
abr as?\t/‘gness wgakhmggggvgﬁgu j;wéoé:ygét ed ?!I bers avoid

random fi bers ext endi ICRAPHATEYBRPOK¥hEOMPOBITBScan cause an accunul ati on 30:
of fuzzy materials which interfere considerably with any weaving pattern by
depogiting on guides in the machines, etc. Further, the surface treated

mat er i BXAMBLE act as water displ aceneni agen®s whi 3h redfice t hEAY endency of

composiddupdEide dd QBdrts wadghilpers to deI am nate after being put into a
pl astm‘%ﬂ*%‘aﬁﬂ tice,has tagught that a
car bon ERO¥H reskn/hafdenes/crEp1YAY trzgt ed \-kr"th s am &g stilled

wat e 9 iRAE1 Qroaa;dih Q@rapEitengibeksti on, preferably, will pr ovide a ni ckel
oxi de Sg%ra‘é\:ﬂe% eteqp%ﬁ%h% St of 15- 50 angstroms thick, particularly

conpat i n05|lane this is very useful to produce conposites
with polsidare h’ « 2% M(W&@IYé characteristics. 40 DESCRI PTION OF THE

PREFERRI%Q&\% NTS Uni directional tages were nmade by passing-tows of

ni ckel ph| te f| | aments through a surface treating bath conpri sing
a vvate Qﬁ"t%in 9. gama- ami nopropyl triethoxy silane and
pol y- 45;;(1\5@3/@.0& Py @tingl 9 in the anounts specified hereinafter,

air- drylwgé bwi nding on a mandrel tg_pr odyge ong_l ayer_thick, 52 tow
bundl es i , 2 inches) tapes. The tapes are painted on the mandr el

wi t ° a Suomffereci trieatast oiddt t0aBife epoxy resin conposition ([err] 985,

Alveri cans . el € ()vm'[t}e i npregnated tapes are carefully renoved
from t he mandr élb by slitting and laid up in a nold %or conpressing into

t est bar&°§%akRhi ch pi eces to nmeasure~Short “Beam £Rear strength (0.56 in.
X 0.5 S\ﬁ:f%éotﬂazﬂﬁed nwiercdn2se cut for testing according to ASTM D2344.
Vet testl npl es that have been inmersed in boiling
di oni zed® 'é‘? THABE%I%VQ’Y'}M conpositions used and the results obtainefd
are set attm'tateh Table 1. 55 5 EP 0-t82 1t6 Bl TABLE 25 SURFACE TREATED

N CKEL S0PIER GRARKL /A GAVPOSI TES EXAVPLE | |
| A* Corrp05| tion (parts by weight) Epoxy

resi héhﬁf&/é@i%lwi’(“% 75 75 75 75 10
Ni ckel Coeéesledy aphite Fibers Surface ¥reated-Wth=6.2% ferr] ol y(vi nyl
acet ate) i 25. Surface treated with 0.4% _
sil ane (vinyl acetate) - - 25:
-- %5 shert beam- smar Sm#?mathtreated with 0.8%silane [err] poly(vinly |
acetate) p 1ib. /1n, 10 145 13.5-13.2 23.4 4.8-
25 Surface ¥reat ed w2 h 1. 2 a si I ane /1 2% plol3y(V| n)él b aget a&ea
-- b./in. xok0 -
A :
* Qpngrol
a. -Gamma-~aminopropyltriethoxy silane
b Bordon Chemical Co. Polyco® 2113
% < CYcoM® 985, American Cyanamid Company
The results demonstrate that composites of nickel coated graphite surface treated according to this
invention have substantial advantages in physical properties in companson 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, a nickel coated
polyaramide filament can be used. All such obvious variations are within the full intended scope of the

appended claims. : :
55 _ ;
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Surfaéé treated with '0. 8% 30 a sil ane/15% ;;m y(vin
1.5 e 28‘”5 13 ae ver. eremesnl0 f!lmuﬂmmaumum

7.3 6.9 2.0-* Control a. .-Gama- amnopropyltrlethoxy $i |l &nesb *
Bor don Chemi ! (I Co Rol : - ) 085, _ A anam d Conpany
The results denpnstra oG-S oA = X ~geaphite surface

treated according to this |WRHM[MSMMEIM5advant ages i'n physi cal
properties in conparison with those nade according to 50 the current state
of the arts The invention may be varied in ways which wil| suggest

t hensel ves t EXAMREE skilled in this art in light of2the above, et ailba*

descri ption. Com di?(i&tmﬂre (parsie Gle fgHY kel coat ed graphite filament, a
ni ckel coate ameni_ ca Qs uch Vi o variations
are within thgfof’ﬁﬁ aﬁﬁﬁbaetg i "?n]t i app ded Z:fa 'P? ﬁ% 'g

EP 0 182 116 NErKEABIGoated @idphiGie THEDEIED NI CKEL COATED GRAPHI TE/ EPOXY

COVPCSI TES EXAVR Treated With 1 2 3
4 1A* Oorrprlofsﬁctg onre(apaer ts y vvel g‘ht) Epoxy resin/ hardener/ catal yst
75 silanery'0.2% pojy(vinyls 75 10 N ckel Coated Graphite

Fi bers Surfacac'ErtﬁaieQ Wth 0.2% silane /0. 2%s pol {vi nyl-d5 acetate)

25 Surfacé tr t Wt 4% si l.a err] poly(vinyl acetate)
%%fea%e trheaot:ed with rbe‘iz‘o 20 Surface treated with 0.8%

-STJ ane [err] Spdlayi(wl/rg yita@nlat(e)inyl ' -

acetate) -- 25 Surface trealed wiid 1. Ma S|J_ane 1. 2%
pOIf(V|nyLOb acet at e) --
25 = SEFFEEE e te‘z;?caé'tfqm"’t%}b BRAB0 : a silane /15%
pon(V|nyI -silane /0 8% poly(wvinly _

'acetate) - - 25 - -

2 Surface treated with 1.2%
silane /1 2% poly(v1ny1
acetate) : - == - 25 -
Surface treated with 0.8%

30 ] a
silane /%5% poly(vinyl

acetate) : | -~ - - - 25
Properties
3% short beam shear strength
Dry, lb./in;z x 10, 14.5 13.5 13.2 13.4 4.8
- Wet, lb./in. x 10 6.3 7.3 6.9 6.4 2.0
A . ; ’
P * Control

Gamma~aminopropyltriethoxy siléne
Bordon Chemical Co. Polyco® 2113

* CYCOM® 985, American Cyanamid Company

n U m

The results cemonstrate 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
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. a nickel coated
polyaramide filament can be used. All such obvious variations are within the full intended scope of the .
appended claims.
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bJacet ate)
2] proveriies 32 Snory beam snewBSogImen s I L AIIAEIMA VAN
6.3 ™3 6.9 6.4 2.0 * Control a Gamma- am nopr opyl t ri*et Roxy

silane b 1, Bﬂrpﬂ)@éks f@gmé:@éatlrgqnetalh[:ﬂfaﬁtlmts 3:711%) [er I‘] 985,  Aneri Can
Cyanam d Conpa@ypadéi®y e sdlaliis fekREHR Rl £ mb @i 59

tes q ck $085 d
graphi te surf aeeehtl akdght 3CE QilAd Bl bedwdeR iaBouk BN SHY | l m?‘b leeen ; 7:53 1 :/ yé:a
advant ages i n gebys); a@l properties in conparison with accordn

to 50 the cur r@Emnryigitad @etalfic fidr@ntald set thé RaterV 6ihé ﬁ’IE}nJﬁﬁy be Var' ed in ways
which will suggest thenselves to those skilled in this art in light of the
above, det2ai Aexbcerssasrdefitell dnClaifrot wisxamEdice medidts taagisef bol thd GI4RJ arkQRd Bl (viny!
graphite filenei#gi®l:, a ni ckel coated polyaranide filanment can be used. All
sjuch ob¥i ous vari at| ons are wWithin the full intended scope of the appended
| ai ms. 5% Cf &¥eSSeas defined in Glirg cleyherdip thesmediva é inrag demitrigo mertsakd ieast ohd parent s
onpri si ng: ‘(°HP”?5’395‘§‘? Hanerane atrieaeta serqed Part eamPriting thenpabwiiphil azetareddi um conpri si ng
et ween agou}\ about 2. 5vJoer cent by wei ht of a silane and between

bout 0,1 olprc 9 g YT P19 from about 0.2 to abpwiet-2pasgent and
b? udryl ngat qit‘gft Eﬁ%‘?? rﬁ‘@’ﬁt"gwf% L?Hé g Yﬁt'g%ﬁse'ﬁeowwlwane@m% gn

both th
Tt gfé%fs gl sl Bl R il oo

\her ei n the medium 1S 1N at Yeast one part conprising

he SI 128n6. afptodks bLRfifoddh GiGMANhemRA shid FRETN isSd Jidbr bESq MY vinyl acetate).
process as defi neaa in dai mel vsvhlerel n sail @&ne%%amg%%‘nprl ses from about

) H 0 abeutA frocksPey deid inlSlaim 6 wHasinWRd GHNbf 1R watdd ibfsed ime@lIR |sa5‘ﬁlefrern§\ 15130Q4d, O- 2
to about 1. Zbpersand adayt avei ght of said pol y(vinyl acetate process as
efined in Caim4 wherein said nmedi um conprises about O. 8 percent by
i ght 26f 8.5 plossiss amndefimed th GlBOUL wHBred txelegiadnte tiye Matiedibér iOhe Mmadich Bk sy hddu
cetate). 20@-%secghdprocess as defined in Caim1l wherein said nmediumis a
ter based nedium 7. A process as defined in Claim6 wherein the pH of
he wat er S-hasRierenietsidafitef in Glaimtl nberpiasige (b fs dowiedvent pdabrarete@teBpaatate atnaitions8. 25
A process as defined in Claiml wherein the residence tine of the fiber
ils t he *fredft fR"PEssRs delngd in Ctyp divhereis theetiap isccoumted tthg sisteessal thagnethit filment. n
aim1l wtt1ere|cr)1 espd%g 3 carrjed out under el evated tenperature
ondi ti ons. %‘U FO° 2AIEPERERME VIR Bedretalc Glampihhas aRerlrxide swicespionRetars
oupled to {He surface of the netallic filament. 11. A process as defined
nCIa| tal oxide rior to
tep (a {n 423\%{:‘5%5 EJ‘aJ &(ﬁg)é’geﬁ ?‘alar.rtsﬁ dVér#ere?‘n emeaés mcke afm\%ﬁenckq xn? S?P@{avmp &
ni ckel having a nlckel oxi de or silver having a silver oxide surface 13. A
process afg. efrbdasslas dafifeli M Obirk WHRFR the fillfent LdnRNBRG nQeQJTPJateﬁ %er%é@ﬂ #e pgrRAL €d
fiber wher eifiBerlcBRprized &rtdoh BEJraphi@Pr i ses car bon or graphit . A'process as
definedoin Caiml wherein the filanment conprises a rretal coated fiber

wher ei n t e Ac@ocess as defined in Claim 1 wherein the filament comprises a metal coated fiber wherein the core
comprises an aramid fiber.

- 16. 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.

50 18. Metal coated filaments wherein the core comprises carbon or graehite surface treated by the process
of Claim 1.

19. Metal coated filaments wherein the core comprises carbon or graphite surface treated by the process
of Claim 4.

55

20. Metal coated filaments wherein the core comprises carbon or graphite surface treated by the process
of Claim 5.




conprises an aranid fiber. 15. Metalli c filanments surface t ‘MHmnmmmﬂm
process of Claim1l. 45 16. I\/btgyé;]g% nts surface treal[ t
process~of Claim-4.. 17. Metallic s surface treated by thé pt"ocess
of- dai'm:,5. 50 18. Metal coated fil anents wherein the core conprises
car bom1.0k caipagiicopraing fhraGRtalic ahatk dialnhes JHpecess ablykéRinarik. 19. Met al
coated filanents wherein the core conprises carbon or graphite surface
treat eg Aoyomdoetemnmpremg the fmet@liiafilamehis &b Blad019 didpbiaéd i6 @pbigdericinaikent s wher ei n
the core conprises carbon or graphite surface treated by the process of
Cl af m@®. A gomposife Lomiisivo p otatiie filgoempr df Slaing2Q dienyed ink lpplgmériclmement s of C ai m 18
di spersed in a polymeric matrix. 22. A conposite conprising the netallic
fi | amBhtAcemrogitegs Aefited igCiimetise the fam &f pemippted sheetnamt rix. 5 23. A conposite
corrpr|S| ng the netallic filanments of O aim20 dispersed in a polyneric
mat r i %8 A composite as defined in Cigimp2g in Ne&ﬁfﬁﬁb%'la'f’@at%s"lﬁ@fl ned in daim2l in the
for'h % | am nat ed. she osite as defined in aim?22 in the
form Cc]"?fﬁf'tﬁ é'lf 8%'“%’8&%‘"‘ %On the form a laminated sheet.
10 26. A conposite as defined in Caim23 in the formof a | am nated shee}.
Revenﬁh&gmcmsw 1. Proc6d6 de traitenent de surface de filanments

I ques, conprenant: (a) |e passage des filanments netal liques dans un

f1ui de GBI BOA W aitGRdnk Bo Qiridee 8 filgmehtsMAANGLEL Porforti: dS d' un silane et entre
0,1 et 2, %)% BiidetRds FEmB MStalfbub afS Oh dibife EEmdARh ek 18 h &t 28t% CRrod & chha‘ge
des fil améawdaﬁéuarleldtaue%@i2sl%qwrdnenraaaseﬁuraa&eldnurdslpa%ywt les fil arrentj-

2t K (B7NOL6REGe 88! ilehtd mBRINEBSIAMRRLS Binakriadldndssb 6 Uklhilamentd.| UI de conti erft
ala f0|s |l e silane et |'ac6tate de polyvinyle. 3. Proc6d6 selon |a

r evendi cmbdéod sdion damsndicativrel, dads febusl ake i@t caatienii (ASoic R ditrdXet Padétaeeds UNE
parti e awlydbyle. noi ns contenant |e silane et une seconde partie au noins
contenant |'acetate de polyvinyle. 2a 4. Proced6 selon |a
revendi duedédh selen, la deyprdlication e daris dequplUé fleide: eghtair enpins en dewxopartigs, une partiaws en
poi?éls dumais| cpienagt e g 9t g7F BeaPIg PaTtieBUTROS Cﬂtﬁ“ﬁ@'épeﬁ@ele@?'é""dé pol yvi nyl e. BO
5. Proc6d6 selon |a revendication 4, dans | equel le fluide contient envirpn
0.8 %erf '?FGF%%G"I’Jéa @ygndipationst4. dang lequel o fyide poniest gviren O &1 A feerRoidp gY ?@P%yl e.
Pr oct d6 eé@'?"éf?f‘?%\"‘l’é eﬂm%daﬁa&‘*ﬁa‘ide ReEY's: equeI I e flui de est un fI ui de a
even o, dans | e Ie pH du
f | li? dg 6@?% §ge sedqn | reve g {:a(?agn ?Téj?ns%qgﬁlq?é‘ldg rﬁ:orq renvnron Og Yo gn %pnqas dgcyll Pr 0c6 ﬁ 6

IdS ac e
sel on | a°redehdi pﬂ dans lequel le tenps de s6jour de la flbre dans

le 11yl dg,85 Te%n%em.&?%rpv dars .efauanerffarae o8l un GG £68e §ehon |a revendi cation

1, dans |eque 6t ape est realisbe dans es conditions a tenpdratu- fe
el 8Y6¢. Abbsddsdinasl RveraiciBn badah KGR GALduORicd & Haé’en&ealu%g%lnphseenﬁé baisn est
accroch@getlga surface du filament nttallique. 45

4 11. Proced6 selon la revendication 1, dans |equel le filament nb6tallique
a unes.s Wraaad selono yalendithtioal1] taps @sqaal antembs 6¢ afjeur (08 )a fible danPneOm @ Gess&hon | a
revendi asdins@s slénvirodans | equel | e nbtal est |e nickel ayant une surface

O)

d’ éxyde de 50 - ni ckel ou de |"argent ayant une surface d' oxyde d'ar gent
5 9. Procédé seion la revendication 1, dans lequel 'étape (b) est réalisée dans des conditions 3 températu-
re clevée.

I

rd rd " . . - 13 r N '

10. Procédé selon la revendication 1, dans lequel le silane est accroché a la surface du filament métallique. |

. i

45 i
|

11. Procédé selon la revendication 1, dans lequel le filament métallique a une surface d'oxyde métallique
avant 'étape (a).

12. Procédé selon la revendication 11, dans lequel le métal est e nickel ayant une surface d'oxyde de
50 nickel ou de I'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'dme est
formée de carbone ou de graphite.

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.

15. Filaments métalliques traités en surface par mise en oeuvre du procédé de la revendication 1.

8



13§ Proced6 selon | a revendication_1, dans |equel le fil ar’m'mm
revetue de metal dont 1'ame est foFR@83d18B bone ou de gr ”mmly ,r
Proc6d6-sel on | a-revendication 1, dans lequel le filanent dombor te un *

fibre r Q'V'B{Gu ?nlag\thQ nﬁ@ﬁu@tjes ﬁ'gl eggrpéurface pgr rJH eaeﬁeoeg\ﬁé duuppgceéé g)e Ig re gnd:cgt%l Qe

aram de. 15. Fil'aments metalliques traltes en surtace par en oeuvre du

proced6 deyl aila'fr%?{t@ méllaﬁ‘l?fek Q'Elteg-en §1rface p'a:rpmnge an%uvlelﬁj dPdcédé de la revendication 5.

I111ci il 1111 l'anents nbtall1ques traites en surface
par I se efs. eiRénte réﬂrﬁtu@ﬂ@ﬁa@tﬁiedddﬂ'éh@ eEtQUr&@éjH&@é'ﬁoQ@ozﬂde dréphitébtl M Sen surface
mit al | i ques bparad preBde EeldUL fedd@icdliad 1.mM Se en oeuvre du proc6ds de |a
revendi cation 5. s 18. Filanents revetus de nttal, dont |'ane est fornbe
de car bonet9oftilagents reafihs deemétbl, dopt I'dtne @bt iGenée ne saMohacLedq)graphlteetmsafméiaﬁensedfaae | a
revendi cat i oparle prd@dé saldndaerendicatigvet us de netal, dont |'ane est fornee de
carbone’ou de graphite et est traitee en surface par |l e proc6d6 selon |a
r evendi catd0ofilaments (pvéigs dernbiaindont Idme edtdermée decatroneibu delgraphité btoasitraidst enfsorfass e
de carbone oB? RPrepédpfianda erendigation §.ai t 6e en surface par | e procéds selon |a
revendi catl on 5. 21. Mat6riaux conposites contenant des filanments
met al | i gu g‘e%"h”‘ FMRREIPE FENeOaR! Peifilaments detafjaes aonda rrengiqatips 18. disparség dans un
poI ymer 22T\ RYVEIRI® i conposites contenant |es f| I ament s net al | i ques
S| ![(E)SPI Lﬁ‘ rﬁvﬁ&glllaggger@&sﬂe? ’con(?en?rg ;%ég%?\erﬁgngtalr%;e%%at veLrI\elg lgne r9 ng[fel'SGS dans un
fevendi cati on g%d%% sperses dans un liant polynere. 24 Mat er i aux

MPOSi 1,535 Ph@fbuk BorfRYifReS dbrﬁeﬂam ol fl?al:lﬂent§ Ridued SFonda MG GESD bd @.sae%@hsné uee.

S 25. Mat brji@thol/aRrgposi tes selon | a revendication 22, sous forne une

f le stratifise. 26. Materiaux conposites selon |a revendicati on 23,
spus f or mesdMeseauk edmdobi®s 8didnad ietdnbitatio3, As Xk Meneouvilyeirdiifdar en zur

erfl achenbehandl ung von netal li schen Filanenten unfassend: (a) das

r chl esst e28. Metsriaue tahdosies baan Idielcadieatibre2] sous Forree diurleBelilie sy atitdef assend zwi schen
efwa 0,1 und etwa 2,5 Gew.-% eines Silan und zwi schen etwa 0,1 und 2,5

w. - % ei rf6sMpgiiapg gdnmmpphitae eqlantly revendicatigB23, sous formq jyneTeudle letratificeder net al | i schen

Fi | amente, um das Material auf den Filanenten anzubringen. 2. Verfahren
gemaB Anspruch 1, wobei das Medium sowohl das Silan als auch das
P Iy(w??yl“d@%'%"a"f*) unf aIt 40 3. Verfahren gemaB Anspruch 1, wobei das
diumin m pdest ens z ?{g en vor m ndest ens e| n Te| | das
lan unt artVer(@p,r rrg eh@l a ent em egtzrlbbm wns e e é) \’Na
u Waftt ei’ Slvegzr ldé elnes S'& anx% %\:w cheri et ?; y(vmylacetats aéJP 2
ly(vi nyI acet(a?f(OC ot l&x\% tgthurmen ema sIh F'{T ZP anZUbB'e%en
di um et va Oeréhrge\e(ema@ Q ruch h %%e.ugsg (\%dWﬁ’l Mm@ﬁ%ua@ 9@§ucﬁ’cua¥6=my(uwué&§$ at)
unfaht. 6. hrén gemaB Anspruch 1, wobel das Medi um ein di um auf

Wasser basi s |st "50 7. Verfahren genmaB Anspruch 6, wobei der pH des Medi uns

au%ﬁg\asae I3 aBdrfahreMydaRiB RN Siuck Wi wdbBiefls ba@n B, mindéBehsSlveiarefionlvbradt, -wolei mMBésfe’tmr en
ANSpr ugih Tdi, dawSinaiumthpe undartiidbtbrsaint zwdieF TéamE Poly (Ainytkeeeat) Meralit.um :

m ndestens 0.5 55 Sekunden betragt. 9. Verfahren gemaB Anspruch 1.
wobei di e 4St vdriahréd yemiiftApspresh Howdbeindas Megien abrud.d bid ptwg @ridpenedies Bilrgedndivbr ¢twa
wird. 9 0,2 bis etwa 1,2 Gew.-% des Poly(vinylacetat) umfast.
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5. Verfahren gem#dB Anspruch 4, wobei das Medium etwa 0.8 Gew.-% des Silans und etwa 0,8 Gew.-%
des Poly(vinylacetat) umfaBt.

6.. Verfahren gemiB Anspruch 1, wobei das Medium ein Medium auf Wasserbasis ist.
50
7. Verfahren gem&B Anspruch 6, wobei der pH des Mediums auf Wasserbasis im Bereich zwischen etwa
3,5 und etwa 8 liegt.

8. Verfahren gem3B Anspruch 1, wobei die Verweilzeit der Faser in dem Medium mindestens 0.5
55 Sekunden betrigt.

9. Verfahren gemiB Anspruch 1. wobei die Stufe (b) unter erh8hten Temperaturbedingungen durchgefiihrt
wird.
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EP 0 182 116 B1 ' | DD 11111 I1lijl *C
L~ MS* 1 Verfahren.genraB Aeslor1lsgh1és1vmbei das Sil an MHMBMJH
des netal | ischen Filanents gekuppelt w‘rd. 11. Verfahren

wobei ‘qgs netal lische Filanment eine Metall oxi doberflache aufweist,

bevor di% Veialype ogmip Pdﬁﬂﬂ@hge‘t"@wqas wilancgn dig DbeNJéghe den reetaliigeeh iFEmants pe'tuemlt 11,
wobei das"f%tall Nickel mit einer Nickel oxi doberflache oder Silber nit

ei ner Sl I berOX| doberflache ist. 10 13. Verfahren gemaf Anspruch 1, wobei:
das Fil4 tg%g? ?%t“&?pf”ﬁ%éc WeReh gt metelische Filasrest F‘E‘e "’B@I'WH%‘?G”BF*@ dieist. aser
Kohl &nst oPF" u YfF'fgeHPH‘éi'fdt 14. Verfahren genraB Anspruch 1, wobei das

Fi | arren,t‘, Gérﬂﬁre ain@a éSChI e asF ﬁlsﬁ{ Nf—:l | rahlltle;[n r N@(g%mdo%]erglacgg wev !lk?egwp en von

Aram df as P Sch 7 &réh

Anspruch e| ner %enbehandl ung unterzogen wurden. 16. Met aI | i sche
Fi | apenseverfihén a;raaad,ﬁgbry&r{ 0356 Ras’ ABmMEYI SRE %lfsuébsmcn@(e FRS Hfaﬁp R& nd' ung
unt er zogeRerdser KonleWdiblRr Graghit MRl | 1 sche Filanmente, die mt dem ahren
von Anspruch 5 ei ner Qoerfl achenbehandl ung unt erzogen wurden. 25 18.

Met al | biesodtakbh gérisFAdsIEN1, Bvobél €128 FildtRAeMEOREIEIBSIcRtHet® Bader Gn@RNidbelidd: al t
die mt desm des AahioeservarsBel spiel 1 einer Oberflachenbehandl ung unterzogen
wurden. 19. Metal |l beschichtete Filanente, deren Kern Kohl enstoff oder

G aphi t15.uMétallische Bllaeerne, diedgiineMeveffatitanemn wiaspruBei aifisr SberflicBéenbetfandlung unterzogen

Qoer f i achewwhandl ung unt erzogen wurden. 30 20. Metall beschichtete

Fil amente, deren Kern Kohl enstoff oder Graphit unfalt, die mt dem

Ver f ahr‘é-nM%Pﬁc‘Be‘f"é'pF'é# dig i depar Vepeanfvom &tvemvbieheinmd pewgacmmemz@g@wntwaqagaen 21.
Ver bindnma¥&dstal , unf assend die rret allischen Filamente von Anspruch 18,
dixgpergiert in einer ymeri - schen Matrix. 22. Verbundmateri al,

unf ass gFrdMﬁ‘F'lésc?FE'f"é’P?’lt‘g Eﬁé'ﬂt dem) Vﬁﬁﬁ‘i‘ﬂ"é’ oF BIFPAFSHPINRE oI BAchAPE3RI G UPter239aN ei ner
pol yreri -"¥®en mMatrix. 23. Verbundmat erial, unfassend die netallischen
Fila e 20 nel p Matrlx 24.
Ver bgﬁag Mc\./tglme ce:ée g@ Iﬂa enté c% Q%r:l[:qt{:ﬁl olff é.n"apehit H@lsa){tfng?n mﬁtleerrT\,t\geﬁa at t s. 45
25. Ver bundgﬁat eri al ge ns r 8er Formeines lamnierten Blatts.

26. Venpungomb&ehititde g?améﬁe %ﬁeﬂ r}déﬁ:*’koﬁl@ns&oﬂ oH& Grhlt mn%ysmé it VeRiHr ot At LS.

50 55 10 Beispiel 4 einer Oberfiichenbehandiung unterzogen wurden.
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20. Metallbeschichtete Filamente, deren Kern Kohlenstoff oder Graphit umfaft, die mit dem Verfahren von
Beispiel 5 einer Oberfldchenbehandlung unterzogen wurden. '

21. Verbundmaterial, umfassend die metallischen Filamente von Anspruch 18, dispergiert in einer polymeri-
35 schen Matrix.

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

\ , 23. Verbundmaterial, umfa_ssend die metallischen Filamente von Anspruch 20, dispergiert in einer polymeri-
schen Matrix.

24. Verbundmaterial ggm&B Anspruch 21 in der Form eines laminierten Blatts.
45 25. Verbundmaterial-gemas Anspruch 22 in der Form eines laminierten Blatts.

26. Verbundmaterial gemaB Anspruch 23 in der Form eines laminierten Blatts.
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