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bundl es doese-“fﬁ’e‘f‘a“lflpﬁieﬁﬁ’lyé -4% By weighty| v dur| ng ChOppI ng to m n| m ze fre
filanents from“fﬁ?’f" %6&99" \RHFQE’h"‘E "Sr% enip alkyt
Wi th pellets 2009500 Py

é‘iﬁéﬁ "°
mel t readil yY Q
resin mel t V\:g ° t]&' g‘ fnb r" tﬂl‘ﬁwsbm in
t her mopl ast | a.naa ! v Jaw &3ibfle
pellets 10 ﬁﬁl{ % é};ge aﬁﬁg u%@r tU|g ar esu
of a number S'le‘h th of elb ‘é@&”glraﬂ&le @vﬁl érEIPy”Fa gb Wﬁtﬂ T@%@Wh@&: 34 inch)
Opt i MUM I @8 Upfoferabl) Sfont 8.7 1008.30Mn (@88 114 dhf‘ﬁ‘ﬁe AaeBid B e8Hh dihgatdd Grahdid)&in vary,
type can var Meperdig grintaeiy 0B HeHemst OMRarhéhsOdhd Westthitkinestss il fvhry 1@ 0083 to 4.76 mm one-
rei nf Or CeMmeniorty Bighth ke sigtyenthe ek Mitliabktol) s'mbrabl?r Bb aarhael vili iah e dnge SiAOMMVIAE
graphi te fi benBmmyb@shirtf-sdoaidlo ordreifihthchesper s, stainless is steel fibers,

met coat ed gmuplatotiethbrvibplastic resins eanrtieXsimplogedofith ahyel@batédgraduies @f the psent imesntion.
pref erred 4 hivgeopblesy resinctbb ey hecinjeciom wpidedt and dat canrkenéfis fsgm a uniform dispersion of fibers
pol y( et hyl oxganoby nesp. Foraaxampje aolysbireneustyrenefgedylighacid epppliimery siigee/asfyloplile oapolyer,
1, 000, 000, pPeyceranstsy pejp (YL ethacotap) pelvfanryign fé‘?"@@dbﬂ trened Polgrhemirne ethery pvdon,

=

preferred t hE‘?'Yﬂ) %ﬁﬂwm@b@"@&iﬁbﬁ%ﬁfm taglike, can be used.

pol y(vi nyl pyrr& rjed 1 manyfactue o) ialegiion Mg "ﬂéi° pesition, °f H‘és ‘F“é?ﬁ Wfaf’?'ﬁiﬂ‘fws
10, 000 t o 428 roev '%P%DB'I str%‘ﬁf"m Fifh Fa¢ typiggly orydies, %‘}Ey
about 24, 000"°‘”Pt:'r °° H%%W\? '“B’&scg’é B’é‘%‘% E'GSScYﬁT‘ e p:s‘:e“?
il anents frf %? b oreb i elveinaliﬁuid
2 G m sgﬂg;en i m»ﬁﬂ’é ey B
N adm Xty e, E%t,anos e 513, e
can vary but tryan %nqxp e d osive ib%dmntg 10

by wei ght, pfr %{ o%ﬁ&bﬁ&"@ d cht'i %&B aulds ifuraivenP YardR) tibbde

and, for congepne¥.as(mh wn e{vzéoafmwaamm aPpaRh ! AR gvana.aﬁa{e

wei ght, and, s@eaaf s alitase Rbkink ab by subkedha«ath&e VAR @liHactartfcomvemerily ACAcIGH inv e single
agent is segs with SolddRosiallt MY obsdrvbd Pie: IS @roostats tesultd kit the) Gridfaidn| of tefreidfbrcing
ani oni ¢ al Ky libets/aidrgloRe s dih@@raniieiCh as sodi um hept adecyl sul fate, bath
concentrati ons Teaarry enge nioldngntbiiod OSthépresmitiyvention, Gl tiow dag@indn thi lggnefal o Dusbeed
to 0.05% anth sl ip pefeeblyisinploydd. B3 9ratuié0B% e miyedwithgbrin pdéts 18 to pliviecesariiented
of non-filanment material In the filanment-containing granules of the
invention will vary, but, in general, willgrange from2.5 to 32. 5% by
volunme with any fiber, preferably from5 to 15% by vol une. The anount of
conmponent (b) will be fromabout 7.5 to about 75% by wei ght based on the
conbi ned wei ghts of (a) and (b) pref er ably from about 15%to about 50%



The length of the elongated granule will generally range from3.17 to 19.0
m"n,(1/§3 to 3/4 inch), 35 preferably from3.17 to 6.35 nm(1/8 to 1/4
inch). The di aneters of each el ongat eg %rﬁﬁéh? gan vary, dependi ng
pringrily on the number of filanents B |cknesses will vary from
0.53 to 4.76 nmone- forty eighth to three-sixteenths Inch in dianeter.

Preferably, the.dig FlsGt addel Ito BfventionbiBpgeR BEIEn Mbidihg Pk 247 Umbripalsirig/ihidligh cylinder
(one-thirty-saCoRe i Beif Rrcdl & oldmﬁsrforrd\luﬁwrsmsmtthbeﬁmisaamnsheus iReMovaRGF
be enpl oyed whdidbalafitle 8b pro@dds@dibg réiftorca@siteml pradieadpEdidiiito thisueadtionn. 40 in
general any resiis dndérktoPthatidthel Pasticiiers) Mokikbriexitsacuibring) agents cand ltheriisd, icen be inciudad,
uni f or m di gpednditgEn tef aridubiesiSreinfdrvesnt Urs ¢he. cofponeats aam lbe vpitedyastardingnts, well understood
styrene/ acr yl teéhnig@isch tiepl yner, styrene/acrylonitrile copol yner,

pol ycar bonate, poly (nethyl nethacryl ate) _

pol y(acryl oni DESARATION QFFl e BREFERRED EMBORMENE® eny| ene et her, nyl on,

poly(1, 4-butylene terephthalate), m xtures of any of the foregm ,.and the
li ke, can he us@ee folawing greppenpies of dhe Rreseatjovention jhrkare Aes 19 Re EonEySd e, ga'ms in
conposi ti on ofnytmeneer whaikagyer.oie lpctrcal mpasiraments; (Shisiding sficlivensss (S8 yalyes f) decibels) are
apparat us i s ¥/P@oRs upyeiofdour samplety bi cal |y, bundles of filanments, such as
graphite fiber tows or netal coated graphite fiber tows, 3,000 to 12,000
filaments per EMIME{EL gl ass yar ns, 240 filaments to a strand, or stainl ess

I 159 f f
passed 1 hr oug HE'EGQP%P”E%?S' st e el A 8 %%%F‘g&"%t’*‘tﬂe{“ ity

formng ther 1c adheS|ve|naI|qU|d rredlum eg wat er,

i mpregnate the fllanents th ans—such—ap—g-e—6- ~H0 control pi ck
up. (The so zgérrpr egnat ed fi | anefempopenr eafter are pashked by Wt heat i ng zone,
e.g., oven

t he t hernopl asti c adhesi ve. (n.mﬁﬁ,gyadh .r.d) amndoool) are withdrawn fromthe
heat ed zone, transported to [cCsapmteptadicasdfalUt | nt o] fi beetwgr gnul es _
illustratively varying betweepa 17 to 6.35 mm (1/8}1/88899 acqording to the
requirenent;g of the particula U3 regranulies are tnen stored In a
suitabl e container 14 for subq'ﬁ@#‘gﬁ 3“"3 e ' niently is
included in a single 55 bath with the adhesive. It will be observed that
this procedure riewwlof sortimouh graphits @bara (12690 esunt) ech 108 Whiplh hasi ancplacirepiaiad nick ing
one axis of t Meregr isried troughche bath. y'h@g@pmtnélaﬁmtwqq@ aYREAOR FeubT ”{'h'éd é‘gfeh'ta ckel-
i nvention, s featng theraey lsrappraximately @Stk in thickess: (The piske} sqaled graphifs 3'p ’ed by
pref erabl y enmgprigusus slsqipplpting ipagerdance ity ihe Pfﬂc%?é‘ff %sfrﬁeq E‘sﬁ“FPp I a@f‘% b
produce a bl eﬁ@@@“‘s@“m’s@ Q?F"ZWBG’%M%?) rﬁ"ﬁ't fiese + g ° {7 ateb f e{:garg
convent i onal prbpvep grogypd allegy 14 ?" ?ﬁg, 3&? iﬂ: Wil ﬁaﬁuoad
26, prior to r% ?’Er"@%’ﬁg’taﬁf’ﬂ' %3'8 cgl?lﬁpf [ IZ,‘ il t:E

i s acconpl i"§h %I '“r8'\‘/‘? cgl ?JLB re| n orced _
item pr oduced 8n?l on. It is under st ood that ot her

pl asti ci zers, ﬁhﬂés’? |cants coI oring agents, and the like, can be
I nclwded, 5 he anount of reinforcenent in the conponents can be

vari ed accopdi NgrsQrodbdure SHEIEHHE PRGedeiod) ALGMRS the PollWinfipyibdondPasHEnt i THe Gath @2%
THE PREFERRED WEbR Tedbactilelf, ahd®blbrddtsdGraies acosaNtpheBisarivertiearp podead.

I nvention but are not to be construed to limt the clains in any nmanner

what soever. Thexameegg4-6cal neasurenents (Shiel ding effectiveness (SE)

val ues in decibelrs) are averages usually of four sanples. EXAVMPLE 1 15

Using an apgar at Usingcthe prbmsé geperaliyeshewreih IFIS. St suificiant oftheCplorgatodpetiets RrodusaghiniExg
the fol | owi ng 1j Zafdds, meshetiety, aBdlended with pelists of a thermoplastic molding) tesia (gpmposition compris ng
% by wei ght p Gloly (bisbiepd! A xaboohtehdobay\iy. ERYON® 65p) do provide 5 weight percent of nickel-coated
pol y(N-vi nyl pygrapbRel Easmeals, in e/ biendo Tiep blanded SV, 9 'ﬁ‘!!?ﬂdaﬂé‘ﬂ 1e°§<t§'| inolgipg press into work
0. 001% wat er pieces sultable for physical and electrical testmg.gThg glgctrmagnetia Yenm (SET) and EMI

surfactant # taipugtion erermegapies is defprayng;dispersionsificie ? 2,00 &np ¢,
has an el ect r op| FrecBlegiodMelics Dyal G b?"ﬁ%ﬁt @We iy u i &‘lxi ? l:;efoﬂ:
graphite fil anﬁ!’l?l"g'g é’éﬁ?ﬁ""ﬁ?ﬁé (SR &t thp Berppogtiqng of xai"ﬂ'esd gnve reﬁ”f

to evaporate t%{&ﬁw‘b IMW50,6000. , | waker and then to flux

56



30 coating thereon is approximately 0.5 [err] in thickness. The nickel
coated graphite tows are prepared by -:-continuous electroplating in
acocordance with-the procedure descr. lgpdy 348 dgdrgypean Pat ent Application No.
0088884 (published Septenber 21, 1983). After passing out of the coating
bath the treated fibers are passed over grooved rollers to renove excess
adhesi ve then passed through an oven u]t [err[ [err]. The Inpregnated
filaments then are chopped to 6.35 mm | engt hs and there are produced
35 el ongat ed granul es &iflaalpiﬁmlmmﬁyvénéﬂs rr?of(ﬁ(&ﬁéphenoﬂr&né&eboo%
cylindrical shape and ] :

vol ume. BEXAMPLES 2-3 A4 3

t he pol y(vi nyl B&AMBLE one) content In the bat ‘: to 2% ang 6% by We,.ﬁ_ght

respectively, yh é)jngpg,e 2 Bs AeLej ng to this invention are
produced. EXA generally shown in FI G 5b,

suf fi ci ent_of tﬂﬂa‘-%l%ﬁﬁi’i%’k?lpeﬁl@%b%mcw 3% Exanpl 231, 2 and93,
respectivély, é!rle:r@a&rw(ti/mﬁ Ibqrpiddts of a thernoplastic mol di ng resin
conmposi tion conpr] "\7@1 bi phegl;):m& carbo te) (Mob Co. MERLONerr]
6560) to provi de B¢ %ggg %@h@rﬁ ckel - ted graphfte filanments in
the blend. The Stﬁzerlaﬁadagn&ﬁﬁzai:nsemﬂsk*d in an injection nolding press into
wor k pi ecgs sui tﬁ%jce;] @ym cal and electrical testing. The

el ectromagnetic s (f ng ef fectiveness (SE) and EM 50 attenuation are
measured to deter3® Mzi spersion efficiency. dhe Electrb3Metrics bhal
Chanber test fixtyyee Mgy used according to AST]M ES7-83 tpyneasure jje
shiel ding effectiveness (SE) of the conpositions of Exanples 4-6 of this
I nvéari onz The r X #MZre set forth in Tabl 33: 55 0 248 38k B1
TABLE 1 Shi el di nqogfg egdd veness Pol y(bi sphenol2 A Carbonigate) Coppaining
Ni ckel -Plated Graphite Filanments EXAMPLE

4 . _ parts by wei ght) Pol y(bisphenol
A carbonate) * @®ntrols 95 95 10

El ongated® fi | m bonded bundl es (Exanples 1-3) 5

5 : Shi el di ngwaEf f ectl veness, 15 decibels @30 MHz

20 Tllege data demonstrate tﬁag deers e L uniformly and efﬂcianﬂy dlspersed _ 17

12 . 00 Mz
31 %jﬁ-ig'oo MHz 10

11 * Cont Pl s Rs l]ag fre 08 IR LN %gﬁh&g ﬁ Fortlo ;mllgts.

ffi ly i S :

rGepleglt ggtsﬁb,%f gﬁ%ﬁi Shar L oe LA X re&%vpel . et smfl Fesin ‘E.I"'L‘qi'es suitable
y

conprising po acryl on| ut'adl ene/styrene) (Borg Warner CYCO_AC[ err|
KIB) resi; apganpieagues suitable for neasuring SE effect are nolded. 35
EXAMPLE 8 The—procedure of Exanple 4-8 is repeated but

pol y(2, 6-di met hd prhestiuRheNsempie 48 Revepeaktd At ipbip@BIdinsdtiyRN4bHenyIsHe ttfor)High iihpd
pol yst yrene geagti npbirintddBied feyiBreab rdsingiidts (GehkrhtEidcic INORMLE 90190)04re substituted, and
Subs#f t ut ed, pladues sitabtfamensinh@ BE erefpaparaceasur i ng SE are prepared. 40

EXAMPLES 91 1
EXAMPLES 9-11

The procedure of Example 1 is repeated, substituting for the nickel coated graphite tows, tows of

uncoated graphite fibers (Example 9), glass fibers, 240 filaments/ strand (Example 10), and stainless stes!

45 fiber tows comprising 1159 count filaments each measuring about 7 um in diameter (Example 11).

Elongated granules according to this Invention are prepared, comprising about 85 to 96% by volume of the
respective filaments.

EXAMPLES 12-14

50
The procedure of Examples 1-3 and 4-8 are repeated but poly(N-vinyl pyrrolidons), MW 40,000 is
substituted for the 24,000 molecular weight PVP Plaques for measuring SE properties and test pleces for
stength testing are prepared.’
The Shielding Effectiveness of the compositions moldsd from the mixtures of Examples 12, 13 and 14
s6 are measured by ASTM ES7-83 as described above and the data are set forth in Table 2:



The procedure aof Exanple 1 is repeated, substituting for the nickel coated
graphite tows, tows of uncoated graphite fibers (Exanple 9), glass fibers,
240 filaments/ strand (Exanple 10), 'épgﬁggé&{ess steel -45 fiber tows
conprising 1159 count filanments each neasuring about 7 [err] in dianeter
(Exanpl e 11). Elongated granul es according to this Invention are prepared,
conprising about 85 to 95% by vol une of the respective filanments. EXAMPLES
12-14 60 The procedure of Exanples 1-3TABUE426 are repeated but

pol y(N-vinyl pyrrolid faor the 24,000

nol ecul ar wei ght PVP. ae(:]lu&(\eéslxq OEP%%E?}Y?HQ%EEE ggéé’f’aéi”wet R8Sifi$ces
for stendth testing a eAqGERPbdtiey Fidex 0f t he
conposi tions ngkg{g@[,fgomthe mxtures of Exanphes 12, 135 and 14 are
‘measured by A -.33 as descr i bed above a the dat a—a-re set f&¥th in
Table 2: 7 2 2 o gkl ding Effectiveness of

Pol ycar bonat e PReyl(bisﬁ:henol A carbonat&pntagsing Nickgl Coated ﬁ’aph' te
Fi bers EXAVPLE, 12 :

14 Conposi ti on ('pléftls QPSR FRIPHLES (bi sphenol A carbonat e)

95 9g1ongated £ilmdtiddd| coated graphite elongated film
bonded bundles £4%&3% 6 4 DY 5 5 _

5 15 15 Shi el di ng é)sf ect {v\é-e%ess%s (fem bel s @30 MHz 5 J

16 Shgelding Efl:ectllweggess, 100 MNMHz

14 18ecibels @ 15 300 MHz

38 330 39 1000 WHz

11~ 140 Maz 11 25 Again, sikhificant &8ielding 17

effe}rt-—rvemess i slobt mEged after using the el ongated grapgles of tARiss :
i nvention. In rrakbﬁlguhge el ongat ed pel | et S of é(hl S invention, other fibers
can be substitut ed , aramd fiber, 3 EVLAR[ er?f fi ber 3&ranmic
fiber, or conbi nh@ﬂ@n&HGf any of the foreg0| rngl. such fibers. Aram gjifiber is
parti cuI arly interesting because it is virtually inpossible to chop and
bl end wi #h thernoplastic resins 30 because it frays and birdnests. Wen
prepared i M@Wes'ﬁ’ﬂﬂcmté?‘e'@%?@ﬁvmﬁ e%tmmraéerwsmewaﬁmateﬂ E@ﬂ"‘?ﬁﬁ his ipventionye | |
and m xes egsin fakingiihe ?"ES‘P paligfs abdhipn P’%'@m%s PFBQK/"P?\'&F*‘" E/-rmiﬁﬂam &)0-
(PVP) al | oy'é?,‘ H‘b E‘E’h °b F‘P‘ 'U%éﬂfw'"? Fugt § fﬂeAfeP‘SeraFt ed
granul es _ack 8?\“3' w %ngﬂ wg%r
mol ecul af®® 'b@'re? af”gb"f Ed ‘H‘ PRy & Y cho
useful to re '“t‘ﬁeefo e?é’ﬂ%&ret'ﬁjat \Fu “gjog VP %ruiéol &Q [syery
ai ding s gnasuupen.ts ok edrgraﬁassr b ﬁf ’[ﬁt% )f" A&%
been obser vggdedulivei tﬁé’ "Heused. Efd’e el ed
i ncreasegs tyﬂb&at%é)%ﬁé ¥t theSsalrhdStilé fﬁ&ﬁﬂq” 'd?&e tiolh'og Blin IQW i'hés aiso
With rapid sbey ioBgbrved thad m@{neegﬁérea%ss ase FRACUIR WelgdH iifle) BB incrbRBY, THRM drépbitP RS
of t_he Pr esigsful whak @orhpoanding dt high tePasire] BN dRg, bunbidt@g&tessivs harRiing! dand.daﬁs
art 1'i ght  ofany adtations 61ORS FHesemtSivdition dilldbBsuestithdins6Vbs tothbseSHifldY iR éi R WBlight of the
vari a2t ons faregoing detdiled ddseriplian. Ni sush eovidelvatigiopcareitintRe RPRRAGAGCEH? of thaiapfended
Cl ai ms 140 Aglaimsj ection nol di ng conpound in the form of el ongated granul es,
each of said granules containing a 45 bundl e of el ongated reinforcing
fi'l aments e%elEdi ng generally parallel to each other |ongitudinally of the

granul e and substantially uniformy dispersed throughout said granule in a

thermal |y st-atindnieqtipn Foldiye pmppundh iy tharpimh eftslopgaiadrasanuies eaehngfspid igragules containing a
bundle of elongated reinforcing filaments extending generally parallel to each other longitudinally of the

granule and substantially uniformly dispersed throughout said granule in a thermally stable, film forming
thermoplastic adhesive comprising

(a) a poly(C2-Cs alkyl oxazoline), the monomeric unit of which is
50 - - “N-
- ~CHp-CHy-N-,
- R-C=0
whereby R = C,-Cg alkyl, in combination with
85 {b) a poly(vinylpyrrolidone),
wherein component (b) comprises from 7.5 to 75 percent by weight of component (a) and component
(b) combined, said reinforcing filaments comprising from 67.5 to 97.5 percent by volume and the
thermally stable, film forming adhesive comprising correspondingly from 2.5 to 32.5 percent by volume,
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(a) a.poly([err] .alkyl oxazoline), the nononeric unit of Wwhich is 50
[err] whereby R = [err] alkyl, in conbination with 55 mﬂ

pol y(vi nyl pyrrolidone), wherein conpo %gﬁ ﬁqnprl ses f ’ mmu”m””"’
per dent by wei ght of conponent (a) an % conbi hed, dai d
reinforcing filanments conprising from 67 5to 97. 5 percent by vol une and

the thermally stable, filmform ng adhesive conprising correspondingly from
2.5 to 32.5 percent by vol une, 8 EP @AB4E 384 Bl TABLE 2 Shiel ding

Ef fecti veness of Pol yca e ning N ckel
Coated Graphite Fi ber?ag%ilggﬁg %.'f'}secilveness of Polycac%onate lgesuﬁ
13 s 14 mmoswm@memymmmﬂa

car bonat e) E 95 95 .N ckel ¢ ed’
gr aphi te el ongat AlFL bonded . bundl es .(4% 2‘%—6% PVP) — 1@ Oﬂ

5
5 sCemposition dpairts b Medighrdness, deci bels @30 Mz -
16 18po1y(bis henoﬂAZQarbonate 100 gz
14 w15 0% P 15 300, MHz ) 73 93 38
36 MWigked cprred graphite 11 11

11 25 Again, si gnlélcﬁghtaal €lidmn@oaldkact i veness i s obtained after using

t he el ongated gran n In making the el ongat ed pellets

of this invention, g%&%e?sf ggt’gl% §§ %gggubst [ tu? e.g., Srramid fi ber

e.g., KEVLKR[ er r$hiebéu.ngcelfasn¢1knehess,or conbi. natlons of any of the
foregm ng such fi bgé% ?. nbd fiber is particularly interesting because it
Is virtually inpossi f'e 0 Chop and bl'end with thernoplastic resins 30
because it frays ah® BEEdnests. Wen prepared illé t he form8f coateddundl es
herkin, argrid fibgggcgps very well and nixesjgasily. The foregoi ng

exanpl es show t hat_ pol gw nyl pyrrol i done) (PVP) all oyed wth

pol y(et hyl oxazol | n~é§) é Gery useful to provide 38 ongat ed 3fr anul es &%ording
to this invention.1¢g@emigents have shown that 1\_1_ar| ous mgljecul ar wgights
can be used. Experinents also have shown that PVP is useful to reduce tack
at el evatees 35 tenperatures, while at the sane time aiding significantly in
t he preser vat Again, sifnificant éhieldingeffeciivenbss. is dhitairied sften lising threslongatizbgrannies ot this invention.

t oughness i ncr e #seaking shet dimngaten] etials efithisveveglion, attfer e davbe substitdeds eg., arginiddiber, e.g.,
property is UKEMLAR® e ceramigoibalion gombinationgof tasyyeé thet faregoingnsuch fibansi Arantidy ey is
or under aggrResishigly interrstinanbpcausadi i Wivally imaespiblealei chep @0 blgd wite theraop resins
i nventi on # | pecays g‘é@t's P'Hb‘??‘ﬁ@ﬁs?ewh?‘bm?ﬂ?@éé" #Riformed C?Q‘Pdtlh‘ed'%r"ta'eﬂm aqamgmber(ﬂhops
t he foregoi ng'aeyeliand H"‘B%?% Vr t|on AII such ObVI Qus var| at i ons are WI

the full |.ntende'B°‘§’ AP VFes p°' "°‘V
nol di ng conpo

t&‘ﬁ ﬂvg lon ious
cont ai ni ng_a ?ggcuar‘” h?il be‘seé’ gﬁ% E : %ﬂ% evatled-
general ly fa %:Pe s;ﬁfgw 2l g o ints as aiso

S n y m erva 0
n aPs Jt% Thls orly is
substantial ly s’éﬂl ﬁg&f}h ons.
stable, film ?on;w §|h¥lfgg B e e wore.
al ki oxazol i g ﬂS@M&EﬁdnCAM%ﬂ oniBu fiibhslafe vﬁﬂin the full mtended soope of the appended
[err] V\herepydgm[;err] al kyl, 'in conbination with 5 (b)
pol y(vi nyl pyrrolidone), wher ei n conmponent (b) corrprl ses from 7 5to 75

percent by wecmlms of conponent (a) and conponent

1. An injection molding compound in the form of elongated granules, each of said granules comalning a
45 bundle of slongated reinforcing filaments extending generally parallel to sach other longitudinally of the
granule and substantially uniformly dispersed throughout said granule in a thermally stable, film forming
thermoplastic adhesive comprising
(a) a poly(Cz-Cs alkyl oxazoline), the monomeric unit of which is

60 . -CHZ-CHZ-l’“-’
R-C=0

whereby R = Cp-Cs alkyl, in combination with
85 {b) a poly{vinylpyrrolidone),
wherein component (b) comprises from 7.5 to 75 percent by welght of component (a) and component
(b) combined, said reinforcing filaments comprising from 67.5 to 97.5 percent by volume and the
thermally stable, film forming adhesive comprising correspondingly from 2.5 to 32.5 percent by volume,
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(b) conbined, said reinforcing fil arrents conprising from®6
percent. by voI unme and-the thermally stable, filmformng agm“i gum“ﬂml" |III
corrprl sing correspondingly from 2.5 tgp'®@24gsgagicent by vol ure,

amoums” of thernoplastic adhesi ve not being substantially in excess of that

whi ch maintains fiber bundle integrity handling, said adhesive

substanti al | y dher aronuntdéfritproenidstics adhebivei riohbaingt substantighly, in excesstof that whichanaigjains fiber
conpound as debe!*FEQj'"ﬁeﬂr'flcF%ﬂ'm-lsaméheskumf@aﬂg sueunding eaghcsaifl filsmed. 53 t o 4 76
nm 5 (one-forty eighth to three-sixteenths inches) in dianeter.

i nj ecti on nofdiARdniedy Yﬂ&'ﬁ‘ﬂg SREMAQENd; 28 definpd,in clalip Hrwbergim galdgrapules jace f@F‘a‘?ﬁﬂ ‘B§7§F'\§‘
fromo0.79 %o 3.4 debihde thrperspdpendiedushiep) NGTeBRE ei ght h i nches) in dianeter.

10 4. A t |d d ef 1. wh h
rei nf or(r:]| Ingj ;1A Jlecten @gqc g %E"ego b@fe'\‘/ﬁq' %"ué?ﬁd'%[ff?g'? etgﬁd-fm
stable, film fd?'}?\%;ﬁ%‘ FE‘%‘SI%"%“ 'Qd%‘f’t?espondl ngly from5 - 15 %by |

volune. 5. Ap ' b Rold ufCARRAHE 1rPa i e Yolfitod ESioRses
rei nf or ¢i Ny gﬂ ) iers t\'tétherrqaﬂ ialﬁlﬁl :}: Qéh%esi\: oﬂ\ﬁgslgfl: ond? ﬁe o

fibers, stalnI%ss,s coate gra Ite s or amxt
of any of the foregoi ng 6. An Injection nolding conpound as defined In

claim5 wher gi Mt ifBctioR intbidtgCdoRPornl |28 B8fHeS Irt OBR | Herbih 30K irdiforbihd Slatents Bomprise
An i nj ecti®n NMykphiROfiery R bersS ad@fdl MBI, stiinisds e fibevd) R Boatel Syraphitd fitsaFsCornyg
filaments conprrisitre of & of the RRlgaIg. gr aphite fibers. 8 An injection nolding
conpound as defined in claim1l wherein the thernoplastic adhesive conprises
25 pol y( &t hal injectiaa ahaidirg) con{aounArnsldojir@dtlm olsin1d | vdherely the medrdarcioh Slameles conguise
in claim8 whergsphitatfiberspol y(et hyl oxazoline) has a nolecular weight in the
rande/of f#om 50,000 to 500, 000. 30 10. An injection nol ding compound as
defined in cF-aiAmitiecibremeling edmpourideas efiopdiistolaim @ubrealn the reinfarging flaments sbryRrise nigkel
oxazol i ne) and cp@pdqrarhiig figss r ol i done). 11. An injection nolding conpound as
defined in cl al m 10 wherein the poly &I nyl pyrrol i done) has a nol ecul ar

wei ght in thé & éc"'B‘P moldingncampagtrhas; defineddn g, 1 yheren ﬂ‘eA'P'P"P?H'aé@’( ?"B?F"’Frr?P‘BP’ﬁ@s
conposi ti éh corPB {fyazofine}: t her mopl astic re5| rml ding pellets; and (ii)

el ongat ed grgn | e S de|f| ned in cI & L 1€, a0 by S onenr'}t cular
L i s M o B U

manuf act urjn C 0, Wgsﬁoo
conti nousl{’/ goa%%i;h B m?%ﬁr%%& i @%};@% %qﬁlglgﬁ‘am Aé’%ﬂétg‘g é‘ﬁ\egrﬁ at &P&;’vﬁgfﬂﬁrfsfsy
stablefllmformngt er nopl ast J adhe5|ve|naI|qU|d medi um t o .
i mpregnate t g A inﬁ&%ntrﬁoms@a&ﬁﬂa&.dt Beddindy ROAAh e fdreh it &uﬁdwy@mddmaﬁh% a
to renmove any eaxdidbiar wIUAER theQangh eFifom 19,0008 2bdgwel ed fil aments Into heati ng-
zone firstisto evaporate the [iquid nediumand then to flux the

t her nopl ast i ¢2. ahhgedtivremoldinglcompbdiidh asthpiiging:he treated filanents from said
zone and t her eaf tiphermopligtic regin ivioleig ipellets; el ongat ed granul es, characterized in
that the thermal legd stable, filmform ng thernopl astic adhesi ve conpri ses 60
(a) \& pol y(C2- CE‘?(l&bhsd;;fedmmmaazgyfnefdhelan%gon&z| Cuénilt of %1%15[%&%6%
wher eby R4 [ erthq amgurief comppnent i) insaidi compasitiombeing) suiiiciert o, grovidey e pai
wher eby gr anul diamepte 9prdion & yovelghtef @ Ausdlle produced. 9

13. A method for manufacturmg an injection molding compound comprising the sieps of continously
passing reinforcing filamenis to at least one bath of thermally stable film forming thermoplastic
45 adhesive in a liquid medium to impregnate the filaments, passing the impregnated filaments through
means to remove any excess adhesive, passing the treated filaments into a heating zone first to
evaporate the liquid medium and then to flux the thermoplastic adhesive, and withdrawing the treated
filaments from said zone and thereafter chopping them into elongated granules, charactetized in that

the thermally stable, film forming thermoplastic adhesive comprises

50 (a) a poly(C2-Cs alkyl oxazoline), the monomeric unit of which is

‘cHz'cHz--'?-!
R-C=0

65 -
whereby R = C2-Gs alkyl, in combination with
(b) a poly(vinylpyrrolidons), whereby granules according to claim 1 are produced.



EP 248 384 Bl 14. In the process of injection nolding th f forcin
into a nold an injection nolding conposition conprising a ﬂb@r%!m@mn llil
thernopl astic molding pellets and 5  gpg2afishq gfN anount s
provinde reinforcenent of elongated gr anul es according to claim 1.

Revendi cations 1. Materiau noul able par Injection sous |a fornme de granul es
al | onges, chaquemnghapoteds oDNetoA Miolding tHDstep of br@ihg DidadImold ahiinjeuiieNheldiAe composition
renf orcenment al | congpesing smidierntiant a peu pros parail bl ement | es uns par
rapport aux autr edl) temtoplasticaoldiggeiletsr du granul e, en Mant A peu pres

uni fornmenment di speandes a |'interieur du granule, dans un adhesW

t her nopl ast sque f fliepgoount effeatiyb &0 provideseinioregmsnt of elongatsd graavies actading fn elaim 1.

pol y(al kyl en C2-Cs)oxazol i ne dont |l e notif nononbre est 15

~-Revendigafipns. CX% -N-, R— C=0O R representant un gr oupe aI kyI e en
@2 & Cs, assom eo avec: %“é une oI y Vi n%/%fgyrrol | done
conposant (b) Te F‘é%a@rff‘?i'ﬁl"ed@' fnjestion” spus “' @’H?Ea“t un
conposant (#) re ﬁFeé‘“ d@efga"femseﬁ?e'r gmﬂ%e“'f pé*o Ips gns, par
97,5 % en vol umsi @'T’? : o alﬁ'% ed“s 'ggf un '?F?Psa
de maniere corref H%?’f‘t%a;"é a%}'é’ i 9% cpmprenan '
d' adhdsi f t her nopl 3’3‘1?8 'ﬂ’ & Jox eqqﬂ'%r*%m?t 5.3%0 supe leure & ceI | e
suffisante pour naint bn| rl'int egrl legfe ai sceaux de fibres en
cours de manutention, adheS|f enr obant ac%é chaque filament. 2.

Mat dri au noul abl e par i nj ection selon |la revendiReg$®n 1, |es granul es

ayant un dianbtre de 0,53 A 4,76 nm 30 3. Materiau m)ul abl e par Injection
sel on Ia revendi ca igBRsehtant AraibS Bkl GG addsticdiadaght re de 0,79 & 3,17 mm
4. Mat ~riaugnoul abiprungpblyiRfigeblides) sel on | a revendication 1, les filanments
de renforcement fapmpeamnt(séprétent@id dé:78% 75 % fiu\poitisl G congosant aﬂ&dﬁlcsmﬁdshmmmﬁs,
stabl e h | a chal easrfilaniests ke ssfotcamént repessoraant 8y 67,50 97,% Fpa voludhb, et I'adhésiffiningéribestable
& 15 % en vol unea s chadat, esprézentant) Ldeabénidrep emrrespondaotei dn2,8 @&l 386 Basn ehened bClatquantits
1, las fil arnment d'adhésif thevfnopiastique misfanicmatipuesentips slpdrichislir wile siifisanteguii maintenitd'intsgri-
fibres de verre, taies faiscdamed fibrason ndutde rdanuteiition 'edhésll entobant 2 ippordsichiaiue filachent.
fibres de graphite revetues de ndtal, ou des nel anges de cellescl. 40 6. -
Mat eri au noul a| Madau rayjable pardriecien ssien layevendieation b dasioranuiés ayprtain diamirrcder 53 Aeh 76
renforcenment conffenant des fibres de verre. 7. Mterl au noul abl e par

I nj ection sel on | a .revenedhcat, i on ﬁzs filaments de r nforcerremé
conprenant ¥ 3 Matdday th*BP‘g@d@%%Wn aeyendicaien2: (5°§ gfﬁ"ﬁ' gvant gn digmpteg de.0,79 & 3,17
noul abl e par | nj 8‘&| on selon | a revendicati on 1 " adhesi f t her m)pl asti que

nol dcul ai regd nJec Ion se
I a revendlcatlon tﬁmrnoplasthue conprenant de | a pon(4thyI

oxazol I ne) et ge ve@ndOhdiliable sl McloR! sofd® REdvendicatidnl 1, B kISHdrRad TRHbAShS, le@rhprenant
injection selon las ﬂﬁiééed%f&é Qs Abtes Hotvana] HesVitbr¥ | dRlriide), HEKOMRSs PSR InoskyBable, des
poi ds” ol ecul al r @ureedslParredsticd de ABAY, ouldbs mélaigis deesBSE) ti on moul abl e par
injection, @onprenant: (i) des pastilles de resine thernopl astique

nmoul abl es ; eté.( iMajériglasoulpbla per isjeclibr saivg desregsntiication §) lasdilamants detenforeriient camprenant des
guantit du conpogibrms dgvelre.dans | a conposition,

o o R s il Qg:%%s i
au m)u
) h SI |

7. Matériau moulable par injection selon la revenedication 6, les filaments de renforcement -comprenant
45 des fibres de graphite revétues de nickel.

8. Matériau moulable par Injection selon la revendication 1, I'adhésif thermoplastique comprenant de la
poly{éthy! oxazoline).

s 9. Matériau moulable par injection selon la revendication 8, la poly(éthyl oxazoiine) ayant un poids
moléculaire de 50 000 & 500 000.

10. Matériau moulable par injection selon la revendication 1, I'adhésif thermoplastique comprenant de la
poly{éthyl oxazoline) et de la poly(vinylpyrrolidons).
56
11. Matériau moulable par injection selon la revendication 10, la poly(vinylpyrrofidone) ayant un poids
moléculaire de 10 000 & 220 000.

10



6t ant :suffisante .pour procurer de 1 & 60 % en poids des fil
% en peids des 5 .t conposants (T) et (IT). 13. Pr ocedGZ@m 'lﬁ“ﬂl“ﬂﬂﬁ"l
d'un ateri au nmoul abl e par injecti-onEPOR4S38E B Uel on fait denw s »
mani‘er e continue des filanents de renforcenent & I'intdrieur d au nmoins un
bain d' adhe5|f therrm | astique fil nogbne stable a | a chaleur dans un mlieu
l'i qui de, afi¥ F' %H'ab\e ”FjP‘fﬁa‘iré?fP@e"a@n fait passer les 10 fil aments '
i npregnes a trav? 9‘% gplique moulahles r?ér | adhesi f en excas,

fait I H‘E' '?"(9 st%% Vi ps la composttion,
& evaporer. ¢ abo} i eﬂ&?ﬁf@%ﬁ% o oA b o pocs des

??W PP
t her nopl asti que, g soPtts o elesfllamentstralt~s de ladite zone, et on

les hwhe e uu»t %%atr@at.t% IR nidfnsll ﬁf“‘%ﬁ pagbtwewe .oenctstsu%% :;‘,gc Ganfbri©

| * adhdesl f t ;:m astiqus
(a) U”e pO' Y(a'r g8n6 '3 t%ﬁtz !st]ﬁ‘m@vgﬂqufd@ iR 4 pr\@a} aé;nx asser le
- CHe- s ODE-R578 Hos BloyeH LR AIFHiNeY | Enédh ésﬁlfifaﬁ S0kidle
avec: (b) une aahy:ﬁé/hw Bahk fuftd £6HE ) ohauBgeS i LdfsvaHeRyr [aiR8ka W liBd TiquiéBSet de fondre
granul ds sol onehsaits RadRS3 itkerhdpiBtiqle, et%bn rBlire @R rfﬁltﬁsadbelaﬁlﬁrzohé’”ee% lig8Mache
sl on | oquel onensdite @is!lationfe Id igRAUIEECNENgES) caradirss enl B qUbABRIGSIF thbridpidtique filmogane
nmoul abl e par | siisled laahalewe,@ompremexnt un nel ange: (1) de pastilles _
t her nopl ast i quesEnme paijbiiag en B4-C{)dxadoliek donide opat Rriohdridrelést gr anul es ai | onges
solon |l a revendicatlon 1, efficace pour renforcer. Patent ansprtlche 90 1.
Fornbares Material fU Spritzgufi In desceovgr«an-1]nglichen '
G anul at ki nmrern, wobel jedes der G anul at Kor ne2r kl n BUndel von langlichen
verstfirkenden Filanenten enthalt, die sich | AT %enel nen parall el
zuerande® | n L sricht ung des Granul at kor ns erstrecken und i mwesentlichen
einfdrmig In de il caprdsontant sk agﬂﬁ%!o s AS90F40, Va9 \nem t her i sch st abl i en,
filnbil denden th@’r‘f?BﬁP‘é‘&t“f'@fé’H‘?ﬁ“ dg “%%9 Fon obiignt,fgs 9’%?H'F%§°é°@r\ti’°(°&5"°%'f’m‘

rg![ y( \ACKZ) beCS Z l I maqoe% %x%eecg u &l %ﬁdm %)forvée ‘ﬁaé’Fn“" mom-e, une oompositlon
Pol y(V| ny pyrr ar"e ermo la u"g{" }p’ponente (b) von 7,5 bis 75 Gew. %
von Konponente ( Ldicatidhus M~hnt en
ver stfrkenden Fi arrent s von +"gf§‘?ﬁ@mc ng 8%‘@""‘3‘8‘:"[% her m sch

stabile, flipddniapd g,d(bobstol\lf entsprechend von 2,5 bis 32,5 Vol.

ausmacht , ggwobei die I\/Enge des thernopl asti schen Ki ebst of fs nicht wesentl i ch
grdBer |st ai,s relinBired)iMaRdVERO Spritiful ifl@6r Hbrf Yont RaGlEHoh t arékfatidAe Rl Wobkt §ddes der
bewahrt bl ei bt gran@rdmed @i Bnadd Sor0Rihglichsh WeisBikérdes Fiimehtos] efthdi, bie sRAIim Wigdmbihen
50 2. For nbar eparbiiat fisingrdegia idBrichim dee Brafulatbbns Qirstrddien Giich i waseleiichar® binBiniiE
Dur chnmesser vouder Grédulltkan dispétgiensir(dlin 4Berh ittsmi¢chGtabiien Fimbildbnden stermoplastischen Kisb-
For nbar essdvhat estotilumfpesadD3 Anspruch 2, wobel die G anul at koner el nen

Dur chnesser von @) &DPdi(G:-G-alkylog@olin), dessen Ndnoderensingeitl/ 8 Zol | ) auf wei sen. 4.
For nbares Material geneBt Anspruch 1, wobel die verstarkenden Filanents von
85 bis 95 Vol . % ausmachen und der therméﬁ é#abl | e filmnbil dende Kiebstoff
ent\Sﬁrechend von 5 - 15 Vol . % ausma- 11"“H2TEl2 0248 384 B1 chen. 5

For nbar es“Mat eri al gemAB Anspruch 1 wobel di eaygr.gt arkenden Filamente

G aphitfasern, d asfasem Aram dfasern, Edel stahifasem netallbeschichtete

Graphitfasern odgr Sl GOBLAKN s % korBindieh mdS! VO -
{b) einem Poly{vinylpyrrofidon),

45 wobei die Komponente (b) von 7,5 bis 75 Gew.% von Komponente (a) und Komponents (b) kombiniert,
ausmacht, die erwdhnten verstirkenden Filamente von 67,5 bis 97,5 Vol.% ausmachen und der
thermisch stabile, filmbildende Klebstoff entsprechend. von 2,5 bis 32,5 Vol.% ausmacht, wobei die
Menge des thermoplastischen Klebstoffs nicht wesentlich grBer ist als diejenige Menge, mit der die
Integritéit des Faserbiindels bewahrt bleibt, wobei der Klebstoff im wesentlichen jedes Filament umgibt.

50

2, Formbares Material gem&B8 Anspruch 1, wobei die GranulatkSrner einen Durchmesser von 0,53 bis 4,76
mm (1/48 bis 3/16 Zoll) aufwelsen.

3. Formbares Material gem#a Anspruch 2, wobei die Granulatkdrner sinen 'Durchmesser von 0,79 bis 3.17
86 mm (1/32 bis 1/8 Zoll} aufweisen.

4. Formbares Material gem#8 Anspruch 1, wobsi die verstéirkenden Filamente von 85 bis 95 Vol.%
ausmachen und der thermisch stabile filmbildende Klebstoff entsprechend von 5 - 15 Vol.% ausma-

"



5 . stehenden [Fasem unf assen. 6. Fornbares Mterial genr

wobel die verstr kenden Fil anent e Graphl tfasern unfassen. qmmamﬁﬂln IIII
Mat.eri al gemaB ‘Anspruch 6, wobel die i#aq%ﬁ%en FI | arrente hi t® Nitck&l * *
besckichtete 10 Graphitfasern unf rmbares Material genaB
Anspruch 1, wobei der thernoplastische i(iebstoff Poly(ethyloxazolin)

unfait. is 9. Rggqbares Material gemAB Anspruch 8, wobei das

Pol y- (et hyl oxazol i n) sin Ml ekul argewi cht imBerelch von 50 000 bis 500 000
aut wel st. 10. sFGorirares Maldhil @bmEd A@3orieh]1, AVdbel IdiaGirsilirkemiah Ellanfdhte Graphitfasern, Glasfasern, -
t her nopl ast i scheardthiatissing Efieldiinitagérist hgtdlibssaichidte) Braphiithsdro by \sinnGidnisch roaliebiender vor-
unfatt. 20 d1. Fstehaddlen Eserivaintasdenl gem f B Anspruch 10, wobel das

Pol y- (vi nyl pyrrolidon) sin Ml ekul argewi cht imBereich von 10 000 bis 220
000 hat 12. Fér rfivemterekMatpdal HémasIHpsprich GLiBiakiiscerstirwhdes Siamen@ Sraphitfasern(uinfassen.
fornbare Pellets aus thernoplastischem Harz; und (fi) |angliche

G anul at ki nsef, FRefmebarsp Matajal /gemps dogpruch Getvohel dip verstivkenden Siseientireit Niskat) besghightote
Konponent e i i) Graphifaseremfasesnaysr ei cht zur Schaffung von 1 bis 60 Gew. % der
erwahnten Filanments pro 100 Gew. % von (i) (1 30 13. Verfahren zur
Her stel | ung ePnd@mhsesMateid! m’érmp@c’n‘ w%‘i?f dF"zS'B gehe Klpkstolf Safyépthyfoxazolin)

Stufen des kont i49®8rii chen Durchl eitens von verst~rkenden Fasern durch

ki obstof 1 i B g Vf@?{ﬁg Eﬁﬁ&fa i o il T PRl e
r en a

Leiten der | rrpragnl e ment s durch Mttel, um etwal gen

oer schil ssig f SA}R‘Q‘H\?
Fasemin si neqﬂefbﬁnbares Mrréwlte?m)sgts H&J Agsgmam @F&sﬂ%c’kﬁgl&ﬁ%@%‘?ﬁr anp tlé(%ﬂh%and
anssil i ef | ggd den ther m)pl asti schen Kl ebstof f zu verflissigen, und das

Abzi ehen der Rghanfiske: Mednel GUNRRtAsiith M oseP 38 PoIREiInABolMohE bif AitibkGlaSewicht im
Zer kl el nern der sgdrdishivon 10 408 B@|2bE 00 KX anul at kdmer, dadurch geki cnnzei chnet,
daR der therm sch stabile, fllnbildende thernopl asti- sche Kl ebstoff 40

(a) sin Poly( @2.-Komifatddydseaitiz Spritzgyszwistkd, aifas@as sen nononers Einheit -CH2 - CH2
-N- 45 2 (i) formbare Pellets aus thermoplastischem Harz; R-C=0 ist, wobei

R fU C2-Cs-Al kyl usdeht in Konbination mt (b) el nem Poly(vinylpyrrolidon),
wobel G anul at k6r rii@ féngfighe @anulatiSmen wie sib iménsgueit eddfinierheindden. so 14. Im

Sprit zgufi ver f ahwabsi disi Menge dbraiampnreste (i)dn desdasspequsrpight @hirRehattyngrvas) hidis & Bemp%rder
Masse fUr Spri tzgmﬁbﬂmﬂmefpﬁg‘bﬁ?%%m"%m’amum assend sin Genisch von Ct)

t her nopl ast¥schen fornbaren Pellets und (ii) Ifn I I che Granul at koner %
Anspruch 1 | n18i Yrsihrenp dlerstaliung \ginps, forpkaren Malqripls 6¢i9y umigssend die Stufen das

Verstirkung. 12 kontinuierlichen Durchleitens von verstérkenden Fasern durch mlndestens ein Bad von themmisch
stabilem filmbildendem thermoplastischem Klebstoff in einem flllssigen Medium, um dle Filaments zu
imprégnieren, das Leiten der imprédgnierten Filamente durch Mittel, um etwaigen Uberschilssigen

35 Kiebstoff zu entfernen, das Leiten der behandelten Fasem in eine Helzzone, um zun#ichst das filissige
Madium zu verdampfan und anschliefend den thermoplastischen Klebstoff zu verfilissigen, und das
Abzichen der behandelten Filamente aus der Zone, und anschlieBend das Zerkleinern derselben in

\_/ ldngliche Granulatkdrner, dadurch gekennzeichnet, daB der thermisch stabile, filmbildende thermoplasti-
sche Kiebstoff
40 (a) ein Poly(Cz-Cs-alkyloxazolin) umfaft, dessen monomere Einheit
-CH2 ~CH2 =N—~
(

- R-C=0

ist, wobei R flir C2-Cs-Alkyl steht in Kombination mit
{b) sinem Poly(vinylpyrrolidon) wobei Granulatkrner gema8 Anspruch 1 hergestellt werden.

50 14. Im SpritzguBverfahven die Verfahrensstufe, bei der in eine Form eine formbare Masse flr Spritzgup-
zwecke singebracht wird, umfassend ein Gemisch von
(i) therroplastischen formbaren Pellets
und '
(ii) léngliche GranulatkSrner gem#B Anspruch 1 in einer Menge, die wirksam ist zur Erzielung von
55 Verstérkung.
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