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THERMOPLASTI C POLYMER COVR&SsTI ON 5 Thi's i nvention

relates to an electrically conductive thernoplastic

po|BLEST RELMOCTONDUCHKME TeERMIRIASTIE PPLEPAR €@DMPOSITION
therefrom and a process for preparing the sane.

BACKGROUND OF THE | NVENTION 10 El ectroni c equi pnent,
particularly sensitive electronic equi pnent such as

C oMU V@hBorava fites COAMBIBAGATY CotBiuERE tHRBEIaiE Boldhér composition and a

susc ! as_a result of
structfl Bt e?)goﬁgheﬁ% t9 c%m{/érocessf fere tﬁ? *f'R%addition to
bei nci sensitive to foreign el ectromagnetic wave

i nterference, maB)cREROUNESSEF GRRIINGSNBOREN at e
el ectronagneti ¢ wave interference. Various nethods

have been used to inpart el ectronagnetic wave
i iHRPRIE SABMEN; REViFRYY tepsyelprtimiccearifiepifepl as computers and

comm@nichtdas eqsipmdit atecallsuycepfide Bhgludtivg aefa reduret él@él#oﬁnagnenc wave

mterfe&%%' p'iﬂb‘dn%ﬂ % &%rw s%ﬁsn{ Ve tgl?ol?é &Y glgctztlbc%‘nagn% ic wav?D r]terference many of

these éﬁwp@wwe@tWe%ma@w@c Wﬁveelnt@ﬁeneycez; ovm@gs ingt@oda fiave beemugped to

lmparpélé’éfohﬁgﬁéﬁcd@e ﬁﬂ‘?ﬂeﬁb‘ﬁlblé Qﬁeldlh@w élébn%ﬂlc %b@ﬁrﬁétirﬁ %ﬁ@ﬁé?és‘ “Opically,
a conauc

sh'e'déwgaqf ot SRR R e heF T et Hirr ATl fgghniaues

i.e., u;ylzagtnpagal@ngb@gmvgnm e w@ep;uﬂtly perductivet @ilimngpjastic molded enclosures
havms Laﬁere&%en@umé é(ﬁaéeatoe Eekéhlu&e p2cQ, d‘éﬁtb? '&moﬁddaﬁ\)éemrhep%ng or

re conauc ncor oratln

conc Ve e SHERAIER § GWPPIvE BIRE Selye s JPHEb LR cortainin

electrbtmrdnoipt astarials,. Specifically, these fillers include
CORHAGHd Ve HROVRSESTO Jré;@&ec%naunﬁvi bBSIS by h@arso,fa%ea@hgm

een

cona e TR g R p e B R Rg e | HeaP gy s s elyge eroductve
powderst Halkde ad #oeash dviwe resehttyadtiesptoimye brers mhda/iorigd synergistic
combiRfHs dusiVealidl 89adh plrdwa%rex{re@é%@%dmns@amwﬂﬁ&hnds having

article.

cons BRI ARUTEGH M RS WG ST RS oP <3 Tel MR stdeg artile. Such
comigrediens ihdhademetairidtre rnd earboriitkish el flakecodbt desitdndibers\v ¢tdinbination
with c%%ol%%cp lp@ﬁéer?r%@ﬁfalw ot rﬁ'Ltalfclr?rK-@al %ngaggéﬂlane melal flalke and/or meig!

| - coat ed /or neta

and/ag Hl?f% Fo3ieq tier é"&*é?%@”?tl" B é?’b%? 'P‘W’Qf’&n ducti ve carbon
poAttieugh teté cangiinatibresiaave biah ovatil eeagronageetiomgbe diegegehte shielding

effecf?\l ﬁggsr ﬂg?g&?etr 'erm\Q@é‘neprb %rﬁg éseée%}%?atrﬁﬁ ln%' ;ﬁilg{]&l and aesthouc properties

ectl veness ey s from suc

of th%u&'mqro Fathanght ﬁ@'b‘l’fﬁ{‘%l"’edﬁar r&e@ifﬁécf meetml%@m@qné&c wave
interf8@nad shididingoffeci@nessfditeh haeﬁlt intdlyiney @lith s@dh hyPnebdedity Wean not

pract CEIII)J b%rm&g&ynln{o Ce? dg&g}i ? & do2[[RAd nestp%ﬁ(;? %Il\é\%gﬁg gf LH\? rec%nt aIlhln wall

erference s |VeneSs
encl%gﬂeymgph @6 thessigand inihgpd hﬁl%@?ﬁ)@p$ Qr gompyters. fgwpther serious problem is the

breaHCHg@%? él@&*dc&n&%ﬁtnmb&@ @ué f@)tsﬂeﬁrin?%tnﬁ ‘Rﬂéeﬁhn@% h Fﬂiﬁrﬂér and

cteciGndietedberdt BRout PeRsSE TotRa 2rrde Hera HHERELegPo
effectiampst ie pgapoAinotdies demed of bseapageh | s, isis hénessaoy adcaggse Gfe amount

of th&€ %IS&HCQM%QEE%%%% BSIzr%erqH Entld aﬁ&?&%{'@rgﬁag Mﬁéggag)conductive

ctroconducti ve
fiberg, Pébtaﬁévﬂgwlnp@fagutﬁw FEPHRRPreRmS aslareineg’ i prqém@wnwd an
incretieeorsihe @leinngr theehbiesd arva@ness in proportion to the
degree of breakage. Thus, it is necessary to increase
the anount of the electréconductlve fibers in the
pol ymer in anticipation of the breakage of the

el ectroconductive fibers, but this will bring abmm““““mm“\“““‘“‘““\
such secondary OB Bk SHELIROLERS of ho  -owor

nmol ded article.
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SUBSTI TUTE SHEET (RULE 26) *@0002* SUMVARY OF THE

I NVENTI ON Accordi ngly, an object of the present
invention is to provide a conductive thernoplastic
pol ynmer conposition with a good bal ance of

el ectroconductivity, processability, 5 nechanical and

aesthetic properti j ' total arnount

o “roral Lo 1111 er SHAHRR YR THEIMIEN TR Geai 1 o0

shi el ding effectiveness. To achi eve the above object
accorgi. n conductive .

t her ng:p as%}@ érh&f & %fstﬁggrésemmegﬁyq |§ "flo ;?r8\\//|9e aaon PVéah

thes o pliastiss oy met eemcpﬂlt@@twﬂb apgyioy tvelrnceasf elacmﬂumw pioeessability,
n@é&‘aﬁcé] %g@b@ﬁﬁét@r‘)r(ﬁfen%s Wl@lreédcp\%r’th@tﬁgl 8m B 3F mERRE Bfbr needed

i be 10 Anot her ob of the present invention
t? %‘Frﬁ?‘@éh? 6‘9%(96%'6'85‘@ ffiertivenes8uci ng an el ectrical ly

and l]lbtacﬁﬁvé h@rdﬂieﬁﬁ a5édt @c&irdﬁh@bdﬁ@pr’éyerﬁmﬁht@nnﬂ céhductive
er er

e RRP AR i BT an 1 RuPEE G on ShapieS cofitupepoymer, an
Imgacarmvelfler arfel cuhiaigatiap pba aktasiibepped e ratdlyoated fitgrect i on

nol di

ol cot TR FEAE B SRR b e D o ek Bl Bboucing an
eﬂ?ﬁgpé'#ymngiuca'iﬁe e[ eeriassip stete @Y arovidinges they nspkasticLslymer, an
DA ﬂ%dﬁéﬁér@' aﬁccﬁrﬁbn@eﬁﬁo@&ié’ Heefish 8kl a Metdo8btbd foerkda melt
bFartlcular FE sent. i pvention provides a process

BIRP GHB éfuémf’r YrAnCIPFiP i CeF e ‘Brt?é‘r%bq’eéstf“%fmm'”g an
egecirigaltyurond Cuaing thesrh oygadtib etradtep sorefbrablyigh ifle@ioh tidkgkdaarticle, a blow
)\ [ npact nodifier and a
r@d@%{%ﬁ’({@%ﬁén ?Xtrgg y{@ﬁt? %éfrle and a netal -coated fi ber
t o a In p@ticuldyl badirasgntdpysatien providerda piocgssfto prodnge @mnelectrically
cBh@FRtivd Bl oplERORHE U Borh HRIIRIRL ééz&é & Sldeding %theggc?lastlc

wherein the netal fiber I's provid I n anount
pﬁ)é(fﬂ&htanbr@in%(‘émodtﬁsr ans;i w%atlﬁ%p%ﬁ}@tal {l)tg-ééad aetasoated fiber to a
rivetl HlsTlingfa pb @ tusl @ (i ifer edlingemndikistridamecdnb edtive Me&ﬁ&m@sn@@ﬁiucture
v\}hla?elrﬂ{%%%etg’l(ﬂ%%relgBrfog@gcri |r1I asr?]%ﬁég?n&gmelghn Hearggrﬁ tcbilég(gﬁ t percent
bﬁﬁﬁﬁéfm lthNO'UW@IO(ﬂé@ edgetricel s dirdive grmeortisst hmijtie seeal-coated fiber is

p%v%hn@gaem%ﬁq 3 PEYR: deFHeﬁ{tB%%?g%t ﬁé}béﬂtd function can
be produced i njection no ow nol di ng, 25

D e B 58! VAR g Oecaes g Ingdshst Slastromagnetic

Wik mt@garer%b&hleBrfelﬁ(ﬁlbﬂbéeré ﬁ@dtﬁfeﬁlb?hrﬁedtlﬁn m@f@jldgnblgﬁtrﬁdi’cﬂng
ni c equl

ectr

e iy M Vo PRy B T o b T ST QRO fo PeiBiab the artce is
aeligedtioo stated@rtehea fayiergmgb el eﬁiecxtrbm&ﬂq@prtwemlheuilmg ﬁrﬁﬂh electronic
pgftggﬁ@@ﬁr:f)éhéelggfgg%ﬁgggﬁ%r |{1%E§i£eld g)ﬁ%ggéﬁle f(fa}m\’\@from an extruded sheet,
foyresemple a/yatbfoate@cir@nagnétlcewweonteéerbh@cﬂhl%@:raj;sro@nm/e plate for
ofHcE O IaBOBI S ardQidlAIkER, DESCRI PTI ON OF THE

I NVENTI ON The conducti've thernopl astic pol ymer

conposition of the present invention is produced from

a conbi nat i on ETADPED OFESORIETIORtGH THE IhevENRNdNONE or

nore metal -coated 35 fibers. The netal fibers and

nmetal -coated fibers useful in the present conposition

ar e ViBklconductive thermoplastic polymer composition of the present invention is

produced from a combination of one or more metal fiber and one or more metal-coated
fibers. The metal fibers and metal-coated fibers useful in the present composition are well

known and widely available.
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known and w dely available. -2 Generally, the netal
fibers may be nade of al um num zinc, copper, silver,
nickel, iron, gold, titanium chronme and the I|ike,
and al l oys thereof such as brass and steel. The
preferred nmetal fiber is stainless steel. Stainless
steel fibers include those conprising aIons of iron
and r anes
it P2l o et s L B Brag R BP ARRA 2 Qe . kel
iron g atd. ditegiugt, @bﬂomcﬁmé@ hkeoafrgi aﬂays thbreof dueh debiagmanesteel. The
I
pi?grgtfdjﬂgggl ﬁ&éls%@é, Fﬁl@é}: %%#%qﬂﬂ'ggt =5 flﬁﬂ'g mcﬁﬁeﬂo@b %rﬂér‘?’smg alloys
of fraff A EOBiEe Nick], b?@fté’”a’r“éng?@ﬁ%mﬂlyé’pPWJna\F‘aKtP@l@IOéthﬁrf@ﬁﬂomg

abe kagke. sindske s‘tdﬁrﬂestsrsa&ﬂ?&ﬁﬁ@)sﬁigl@ maﬁabgb%% gQ-MdtédaMcﬁrdmg to

Cgf%tgﬁ):g yféisgiﬁfsagg?g% ia?rﬁgstaﬂ s?eej_%o% Béﬁh!i’ggg:hﬂ and the like. For example
stompsssitdel Gireranck qorrmaeeslIynagammdmseuaertamdé«nmmademamh@EKI
§m%.gﬁor exanple, alumnumfibers nmeasuring 10
%lnéters (mm in length by 90 mcroneters dianeter
are Sudesle ez fbgie may ibe gbsantiellyeny lengtl andatimnaeredlich is practical
frfohb&ftﬁ;a @bmpbdMidnaind %dﬁ%%r‘l@ﬁ%dﬁ@bﬁt ké@ kh&WH AGhd &RIFor 8Rhple,
ll!ﬂ]rﬁnnecessary wear on the rocessing

bRTs MeRsyEgd Oé?'%imﬁieé%@“f%k'%éqng i YO migomgteigfliameter are
ulsef[]gérhi doyctidal Ihere2a SYAWIBC4ORB2OZ Shfiar Uﬁ?&ﬁ@r@h@%@85 impractical

ag}.j f&gl?SrgeL{ ?egg%v?gg%gorw{ﬁa% e rg(}?aésvgz%oglﬁ%ner‘g msgeadtséamlﬁé stteel fiber

ofb ximmigngfbyelqual to or less than of 20 nm preferably
equal to or less than 15 nm nore preferably equal to
or less than 113 mm and nost preferably equal to or
less than 7 mm GCenerally, all suitable fibers wll
have a length, prior to nelt m xing, of equal to or
greater than of 0.5 mm 5 preferably equal to or
greater than 1 mm nore preferably equal to or greater
than 2 mm and nost preferably equal to or greater
than 4 mm Preferably, iron-base nelal fibers, such as
stainless steel fibers, have a dianeter of about.2 to
about 20 micrometers. O her rnetal -based fibers, for
exanpl e those of alum num zinc, copper, silver,

ni ckel, gold, chrone and the |like, preferably have a
di ameter of about 15 to about 60 10 m croneters. The
nmetal fibers preferably have an aspect ratio (the

val ue obtained by dividing the fiber Iength by the
fiber dianeter) is. fromabout 200 to about 1000,
preferably fromabout 200 to about 750. Preferably,
the netal fiber is present in an anmount equal to or
greater than about 1 weight 15 percent, preferably
equal to or greater than about 2 weight percent, and
nore preferably equal to or greater than about 3

wei ght percent based on the weight of the conductive

t hernopl asti c polymer conposition. Preferably, the
netal fiber is present in an anmnount equal to or |ess

t han about 15
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\NEI ght percent, preferably equal to or |ess than about
wei ght percent, and nore preferably equal to or

WOZOO“I"@%%"Zthan about 12 wei ght percent based oRCTHE200d{064685

of the conductive ther nopl astic polyner 20
of the netal - coated

Iﬂ ar |
m'°f°%9§%dié%?teef et P e HapeipiDy Psitabss Ky sl revrant, pror to
melt rBigad Oégm@‘taphletsssthem OfCQQmIm,rpréferIanyfe,quaiwcarIés@ thaf116 @3m, more
prefe;@blﬁéé}uaﬂ)fo at IdéQIh‘éHFr"b mﬁﬁ#ﬁ%&?&@@éﬂl} &quaﬂ? %Iggs th&h?m% eCgenerally

enzoxazo

o sule Bl B | ey & e i o e RS el ot e e 6k i,
preferably aguainm or gmlaterrman 1 imm), moesngtefeembp&iual t6 6t greatét tddn WM and most

referabfled 2ftold ys thereof 25 such as brass and
P er& ° rgéateﬁﬁglg?egprret al -coated fibers are

n i 6?5@IabI¥d5)Pé’éSQ:@PIBUII?eE§nﬂJCB B glainless gigeldidierg) hmgs a diameter of about.2
to aboBt2Q raibtoenerars. %m@&ﬂétﬁ%aééckﬂbél% ﬁﬂ&xéﬁﬁ)l@tﬁm 'alﬂInkaaEIIIc copper,

t h IS, pra from
silver, nﬁ:ﬂ& {bl@@%ﬁ%a%ng%rg (I)lléeé Ere eﬁ@bhg?ag/ﬁda&&qu?ﬁter of abquh IR abputiERe
m'Cro'ﬁ?t?'s Cenerally, all suitable metal-coated fibers will

have matd! fsegd ﬂSI'efeI%bly(hévé &h éEBIaét r&tl o’iIngraluQI)btgﬂé@I)y (fnﬂdu% the fiber
length bﬁﬁ'ﬁé f&)E?&IarRetﬁﬁ is fpﬁaé)]olétlzg@ ?%,e@ql L @'oot Q{efgfablyé@g\ gbput209 o about

7%0- mm and nost preferably equal to or less than 7 nm

- Gergdgrably,he @btal b it QfIéIsé?nt IﬁPénaém&Jﬂﬁécﬁlgl b F&Iéacter t|’Iar)[ %bog}j weight

I I
percerI? ap\IeefFr%bly %ngaA IIJ’ i g%raIfz? gﬁﬁ?t&eg&?l@ﬁr@ﬁu i;larld mp@ Rigferably equal to or
greategv?é'aﬁmut 8 waightipement bagert @n the ekightdiliye @gdadive tﬁerﬁfoplastlc polymer
compagitiemt %feI'erW‘thg kB %HFI |erPc§sIenﬂF1 eh %I:H%EII“%HEEII IIfIIr 1ds8 112 {haa about 15

bers o
welght%e[e)cent prlg eé%&lr%?l);o PI&I?/Sé tté?ncﬂbg%pé/yelgjﬁ p%%ﬂgtang Moge RIBErAblY equal
to or leg than 350yl 8 weight rercent bked drihthe keigator afe doatiitiveafdtiop@stbolymer
compokiien.f i ber | S equal to or |ess than about 2

e u to or |less than about 1
%%IQ%% & arr% 8PIII‘8 Iagf;(ﬁe&f%ﬁﬁpr% amrally goypetabiibgrs g as carbon
such ag ggghite qy cgtban fipassreeramic, Mige, g[lelnﬂs;(oll(aepelsmeff(sun:ilataaIacrf;:r:lx’;lbd)Ij’ﬂ(g1

phenyleds tbfe@hiﬁ'nhlbﬁlfde) 8.C Gl AR &Iytﬂﬁf{ﬁ(ta?dge %rIr?ﬂIIe g{éf’&tr% ﬁItIII'a coating of

ers and pre al
siver, HLGH AESIER oA g b S Ahtok S0 it oopou i reseo
such aﬁé'laaff anchipident Thefpreteresdrmestiaticoatod fieets hichiielryted earBbIDAHd shver-
coatediglis@bout 50 wei ght per cent based upon the total

I h h
V?ungms rr?etal coé?gﬁegsdn? elfgée ntlgIP quyé%/rvlgIha%glgIanIfar \Ifg Igzgepﬂpractlcal
from bg@,a@grﬁpos@fontan@pmggsamg stahdpoiniMasiknowd initise darar@erally, allBYitable
metal- chb@teﬁ iBére wilethvé 8 1A§H, piBr tI)‘?neIﬁI?iQnHé ¢ §%LIMEIOQ)II'I es?{%gr(l: ]Qe&{ m,

re Wp t o about
prefera { §}J£I tq %rjﬁssﬁ%% SRR prg@r@,blhﬁqqagto &b§63 tham 1 Quaimging most
preferablyregesite ortess thast7ahmc Ganeallyf albeitablp retapaiafibbaven Rdve a length,

prior toaﬁ@lﬁﬁ&m%fﬁf b(?hrd(lj t%] og s Iatg%g&togpglg‘é ?e?%tl}/ ?'Or SrYERgr than 1 mm,

more pI)e}I%aﬁ%F I?d’éﬂ'@ater hRR# msanskrees ﬁteferabl\aﬂqu@h*@ @mreaqruaan 4 mm,

t Thedibegrad tieenetdHoautechihatstpraferaB@ihgld a HRMERAbE abbit 86 ek Yoo
microrefis@l to or greater than about 2 weight percent, and

nore preferably 10 equal to or greater than about 4

mBleg}R‘Pkrﬁé? eleprtal serdiag o e by isedithio afess han ebowix otidraresters,
preferably @rom pd Mégschan@@bl)fﬁﬁ‘rﬁxcrﬁmﬁﬁp%d in6rd- pté?ér%l? eaﬁI Wor Ieggeman about

0.5 mncﬁ%ﬁc’e%r ?ﬁgIﬁ% éés%‘faﬁgtaﬁgg? grﬁtsﬁgl ne II%FI'IIIS e%?lé? grrqi%aﬁ%;a@a@gput 0.1

m'Cfo”leI?f’b@”q Reeferaphy gAUah lsou 2T eh ghoutdeiscent , and mor e



15

30

35

40

preferably equal to or |less than about 16 wei ght
percent based on the weight of the conductive
WO tthenssapd asti c pol ynmer conposition. 15 Unl ess @iihed3mM 584635
noted, preferable fiber |engths and aspect ratios
her ei nabove are for fibers prior to nmelt blending.
Sodpe Btapeontafs seihe mst- goatwcm@a BaRER FEPU4! 1HP BPQuIt BfF weight percent,

baseMRibb ﬂhbttcaal vl 6 tae meNCE afeteal Wl?ﬁlﬁ@ht(:rtaﬁge Qfma%@%éferred to use
at le%lg%?u w nghfﬁercpn?% ecr%fbo%slzol 9 %r n%]% r% lt %a]y %%8 e‘ijﬁrred touse up to

renen |oned
abotft H&e/rﬂgbmrwst alore pratesablyf irlie abow 39§@th1! p@fﬁerﬁﬁsthe mAkal, e2@n more

preféth‘IB)iBla@&'itH@ 1Y PBiEer®r POl yrrer bl end Suntable
t her nopl asti c yners are wel 3 i ncl

o
pol B et et fa@efﬁabgyélﬁmj%ﬁ%%ct 67 6 'PBb%ROléH?QQ Sougput 1000,
prefesstdy fran abet POGo abltylsene and styrene i nt erpol yners,

po'PYéf%rQMgQPé el goa%t&f)flbgfngél:e%gﬁﬁn LA alnue'm%guaw%ig%a@&tﬁa% about 1

renes, st
weig me\yfre@h pte:fqratév e@ptbtfwrsre@ter H@ﬂ;ﬁb@tﬁ.&%@@ pelsaRta@lidatse arptprably
equaﬂoydr%Fb%tér ﬂfaﬁ@bldtﬁfﬁf\ﬁex ht BecarR PaEddSorl the Weidihi§ the conductive thermoplastic

&
pogy$ et h%{lgenn%éefe%gﬁh{?g g%g?% fi o'lsypbrlejge)(\ %na% amount equal to or less

than@bp\ﬂl%j esiobt protsrt.ardfendly egyal mwmtmabOpb?ngﬂt aercele sand more

prefdrli9y ml Bk leSs malnxé%tﬁh BaRRR pFRM b&Sd onld Mé%ﬁt)b# @k €Snductive
ol yaryl ate ether sul fones or ketones, polyphenyl ene

theriaenigsiic PolyBeRAMPAELoTY des,  pol yet her - i mi des,
polUnietsh ethesitiser oted, papiFrablefibes teabthpahg Hm’eamatidiﬂ tergsabove are for fibers

W s [=TA =T} i general the thernoplastic polyner is
pnor ﬁ% 3‘+Q ampunts of equal _to or greater than

10 SoRicES olfesraigistinclusie dekreabigreal Wl mefta: Goorgia e Spouial Products
of Wikuat Ned Oerser2 Qng Aots Crfomeiberb bof Memio @280 Cplifedhar abl y

eql’ll"’i-]lla a¥o nQJntl eeoaéc%blrfanmofmgthbggng%étﬁ CQXtegﬁﬁﬁg tgus@mgm maost any

nost era equal to or reat er
ther R 440 BV 1ROV EAS DB PR TP PONBEGYMel known and
inclucie ppigsiefins@ach dnpaenedenks, pbliggropylérersramglcadic iotefipn By enie adi styrene

mteﬂgél?rq‘arjsgﬁ)mg@ﬁ@n&ee y&;ﬂ?ﬁbs%ohﬁogﬁaégp&gtam ys%?en@qg-nb%%
P°'Vﬁ‘&'ﬁt‘%s BYyrene ua@%tacrv'ﬁﬂ'fr@ ﬁﬂp@lmﬁﬁbm'%g@ pyiaciens andgiyagnetterpolymers,

polyadiem incBi@ing ablysthylbye wedpgihtiateeinapolybutgieps efeihaialale, b&gSirbonates,

copél\nsa‘} e;%ivc?rg»gg% % gsggﬂﬁgs ?\o Fﬁ‘gfah'g ebyrh%og%tl%@um%e\ epoxies,

po'vwév'gtﬁ@ ﬂgagé'@t%ﬁth@'héﬂf%=g*h'fﬁt@ﬂ%t ﬂ?fé/&héf‘!d?”erﬁi'ﬁﬁj%ﬂo'&’?'aﬁe mides,

_ ponvalnsr ifrdRd UslyeRrdshas, rramb a@hacpqwey GEbletpasot i ons of

nvent f.urt her
S P78 LGS0 B Bl FOTBLSS) Bl B 5fermn

abomﬂ Orpabbby yeigeit eefesitly eqmaw nggraawr thag gegut £0 paits Byensight, more
prefbfB) eQ@l toocfr%f'@eﬁ&blh% £udo daﬁs@ weRBBaddnasst pﬂe%bl)n&fuﬁl to or greater

or | ess
GG PRATA bGP ESE T arfre Scomabon; Fepeneral e
thertnepipsticab ymer isrusddintammpets dtse ttenrargeal &t alwlot @hpats by weight, preferably
lessR yrbsl&f%g E)c?%&og{; @(?]éar%rb‘?/\()%'%n%% Hr}%éeé%%g%ggthbﬂ Oll Jq%al to about 80 parts
by m@rf @sgomveomfs@etv lpsschandr Agual {Rosk AhRATES oY sighh#ndaest preferably
less&ﬁdrﬁcﬁ@bﬁel tolSbtiss patsastwaight Besddloy tiek wﬁ/él@lﬁtagthleadtal composition.
nodi f

| ngﬂ{]? Oc cl?vehglfzrmc SEJ uaCs% %osr'ymer compos&rg%%q the present mvséntxon may further
congotiyer anlmpettthwyddéwe Prefeyitgmipatiynaifiers F8EBSomeric or rubbery materials
havih 3ér'le '%Suz-mbt @'dés%'?ﬁ"trf G"@b&%fefa‘é@@qualﬁg oy R ﬁ‘lgh enec( R@e prélrably equal

acry ’ate rubbers, particularl y honopol yners and
to og l§pDINGRERE CotNdAPRSf PrefRral)y equas OrPé\ﬂSﬁ@haPr oM $-oler's g tagpperature or
Temﬁgébl%@ngmatt‘ﬁhﬁh&{ dﬁz)ﬂ'm@‘rc@matbnal Sivivts aol &erpﬂﬁ&m@e mntdlpf]ysﬁtfaSpropemes,
can al so be grafted honnpolyners or copol ynmers of
but adi ene that are
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grafted with a polyner of styrene and nethyl

‘met hacryl ate. Sone
WO 20048832892 al s of this t

of the preferred rubber-containing
ype are t he known net hy|PCT/USZUU4/0(H635

met hacryl ate, butadi ene, and styrene-type (MBS-type)

includi gp‘?d? §%ﬁ$ré,o cﬁ£ d@'ﬁis Q‘@@Lyﬁ%ﬁﬁ bQ@XﬂeHﬂn&r bg'rdif%gé‘h?%]l as%gnn‘r)nrg |

@ss than
calorimgiput 40 percent t

r *‘content great
ypically greater t han about 50

P8t rtéﬁlétrmpélaﬂ RipdiAEre irgRiae rp@lyln)érs@ﬂ&l@la@ Q%ebéletﬁyléfébutylene styrene

ey VR e B e B sl S

homopdiyeaes and lcypriymaribihy aoyletes pa\esfgefrcah)toyr la shhehedhe mahe alkyl group.
Suitabl @rﬂPact derﬁﬁs P éf&%e arahi& IQH g%fgﬂ%rsl JWQ&%W&?S mta%%ne that are

e reacti

on m xtur

Q'afte%ﬁ‘@e?ﬁ’é’é‘er ahdyrenthai B dnethasryiaeueeof ﬂrea@refleged srbéermntammg
materidi$ ofWai§ typk betha@RpRAMCAGRE nﬁ‘e’ﬂihc%t@ Wiulatiiebd) 204 %féﬁeﬁﬁ% CSMBS -type)

core/shehI B%lrtec? 8o&o\yme{sxhavm

oa éa%ﬁgl 0??1 ess t%rh(ggeqnﬁsé&%er conten?gr%ater

than atrmtjﬂiﬁ‘ weecmt iipécialin arieatet than eboth 68 pericems Tady ardgeneraily ebtained by graft
polyme?r&rﬁg thRse ah@ﬁ@ﬂﬁl rﬁ&ﬁ‘ﬁrﬁhtle)én@/ﬁr &Jn@régt rﬁ&%‘rﬁérs in the presence of a

T

re,\péel @EB %ren@%gggg{rgew|ymer The grafting

monomephmagipesadied tcnuay rézetiqr mixtupel smulténeou@y @tin sapjuencet ¥ Whén added

; I oL i

e o L 8 O 5, S S

core. Big %W%@Qe\%ﬂ?’%"\xﬂﬂ“& rlipe 9 @ENOBIer-such pur pose are
aGthbainpastsnoditiatsyds = tutib e ¢onﬁﬂ'a>k;mdmsl’tﬁ1tr&dlnmh(yreérb&'ﬁo%8 B®ased

generaﬁ*‘@rff ron?1 gﬁgor?g H&LB&%%&S%&%MF& mék Ea? gregryrgg pretjomrnantly from

yner

Suc

variougyaeRPp P%@F%@W"&%NWW@Y be Qréﬁecé‘smemﬁmf BWE Siyrepy menemers.
Represefatilagiamples 6f dughveiidingl aidstineer€ @pich WidIatehe variation in the known

substafitzO WA AeBLABNLERE o ENS SR BRve, W) LI B arcn

polyetrry[%% gpbernpr}lqrpqugoqu%@quetw%ewﬁbg@a@@@frah@{nopolymer such as
polyethylehy bismypeip@ienor dopbly@kefich ae bmteﬁévprbeyrmradﬂﬁmé}g one

ethylen%fsté}r@r PS@@% opg&lr é@l‘l@ﬁ@)&? r?ef/ 'd[éﬁe 'g});%g % S%g%%ﬁwebet%/%g with one

or mo’%FtY'ﬁB'PWP@e'Fr 'tﬂ?PWﬁ‘P éll'Pb(ehé"tﬁ? é?é’ﬂ't

pytadierts and polyisoprene.

eb@agtiginelasoalses @ﬁip@léh@ danrb Bchbre EQ&D@Q kAR bEfif in nalymerized form

are pre@JrBB Zﬂm%lc?%b@ﬁef

ene an

r%\/rk Sgeeof ggl %r Qrgrﬁlwﬁrgc%’tll)e present polyolefin

f'ene

e'aStO@Tﬁ?ﬂeéﬁ@C@ﬁ fhctude @@@'V@%@@foal@)m%fms atieh ag hyxyleyand peopgiene,
ethyleretahu h &ane.nemtmmﬁb@ae 1eHefled 6H efaﬂ/réne QAP NIBBHe éagbelyrr@% and

nor bor nen

h
oD N DR o A DS

nObe"EthﬁyI ene pol ymer (SLEP) or a linear et hyI ene pol yner

( A %)eratﬂ’é p@yd@frﬁ sl i) b@fant"EM/ ﬁnééf B A&,

o@%e!? SLEP yora

nmers ancF I nea

inear RGP SRR PR PLS (yrBs) Sl TS R eacis BAL SHRSARNRly near

ethyleneipoyenersetnkyihemm ethy[zob potgmsrsg Bl EPhavierknovat. I’ﬁmbstaﬁtrally linear ethylene

polymePd %@gﬁ%@ Hg&g%@éfeprééﬂ

di¥n %?esranr éﬁ%@nde‘& rHI%’ >3 rzéi %3625’%1@&95 278,272.

Li near et ene ‘and

Linear gy /pRAIPIMass afsiipelt mswoaPéprﬁerrﬁtrpnoﬁrg@ﬂb@'e@pﬁeﬁ inJgBP 3,645,992; USP
4,937, B9646p 9981,485BSP4, 857303985 P USR5 497Ul PA3855,498PEP 129,368: EP
060 ggéﬁ%%ﬁ%@ éégp 4,935, 397: USP 5,055, 438: EP 129, 368:

and WO 90/ 07526. Part or all of the
i ﬂqrb@ta”ﬁbtﬂpfmr@ct mpdifigraintriadighlam § pelyqiiinetsistefrien a random copolymer

or a bigk %%Wr , m@y Head?éifi’moglﬂ@@ N B'%'ferreg forah @A&EEU&Q@Q&H@TEH with any

nmodj fi cati on

st R R PO oL i MLATIP L P A TS Hen (or

contai ning, in addi
unsaturation (for

tion tozat | east one ethylenic

-5 WD 2004/ 083292 PCT/ US2001/ 00463;
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exanpl e, at |east one double bond), at |east one
carbonyl group (-C=O and that will graft to an
WO 2004183292 nodi fi er as descri bed above. Represemrcatiszeosfosc3s
unsaturated organic conmpounds that contain at |east
are t he carbongic aci ds,

Bﬁhﬁoﬁ%ﬁ Qw é’ e BPR) ot dp bt RTercaamy o i el wil esfio an )
impac orenifierds descriter ebaveaBlepreséhativera aﬁuamra@dr@@sm&ic&ﬁd&ﬁa%at contain

at Iea@ttd?ﬁlc‘é‘%'oﬁylp%giatgtﬁé {:/%Bong?cna&f@sag &l Wr;iet&deésr%Frécf tgerr sal%é both metallic

group oundsr
and npyrRgiplie, Prﬁtﬁ“}hm the qrﬁﬁnm@mpwrui cantainsotiytenicansetomiian conjugated with

a carbdﬁi?[tdﬁc)ﬂp We@te@@htﬁtr»e%ﬂﬂp&]nﬁ@%u@e A e, Mrl% I?a%hﬁrc methacrylig, itaconic,

crotonrc r¥ tlrt I dt c ci (i‘ r(rjerl rvat ! vas : 1
anhyeary ¢& ?’E ?H% B’taé't“e?? 3 %W%é?aryaf%eaﬁrgaaﬁrsetdenvat'ves if any.
Malel@@lﬂydmﬁds temreemechgsaitirategiasaronengioyd &mtaning at least one ethylenic

unsatb‘raﬁcﬁrté”daattle%&o@r@%ar@BnJlgr%ﬁ one carbonyl group. The
unsaturated organic c yund containing at |east one

car“B6’H§ﬁ‘“rﬁreal&’ffﬂawr‘r‘otﬂéoﬁtdapﬂféw'ftgcﬂt lepgt anh gabamyAgtoup can be grafted to
the rmm‘ilnfdd&rér Byargiokn@einidgechni que. The unsat ur at ed

or. d. content, of th rafted inp
Tgrg Tuh&at&r?%ﬁ% gralmc comp?)ung fon%@t cg H?e %gq‘,eGérHyPact E‘P%'f’%’r‘%@tl Igast 0.01
welghb;@erq:@agefgagly welegh 0. 1peighepercamcintosist prefefbly ableystats weight
percerht%a%d (91 the WBHBIRdd wdigH: 6ERL mb@a%?ﬁiroerﬂer g org)ggg &ﬁﬁouwgl %‘e

act. nodj fier and organic co

max'mrt’é“ t’P&Hﬂ SHEGRAT G R rRP Y ‘Eﬂ"@eé‘r‘rF%‘ Vabitp 6emvanienss: butttypically it
does A pxopad YO weigblorevent, eredeablyit todsymit exadebys weighBpe@samOhost

preferﬂﬁﬁggesmt W?c’eg@é WB@F\&%PSent s%g %F‘I% éé) er ag’%s?h (ﬁtﬂazd:é)éypropylene

and h %Mé percent and nost  pre
n ﬁ8¥m8?€@@8° i ght percent based on the conbi ned
wdhg mipaof moditer odmpayep yH e EOnC&rﬁﬁi/etth@meblgﬁﬁ |p6|vﬁr@n@9ﬁﬁ6grtron of the

preserI h‘ﬁ/ehtmzﬂ;amm {leRtent B p%eqxg edifdy %}ggrhce of Broc%sgﬁ?rhty and impact

resist | plas ol yner_conposition o
esis %”ﬁt/eﬁtgeaﬁ ay Pi‘e frgdifigyfs emplpyast in eEopHefagualther greater than about

1 part deweigetdpreteramcenualto pr greatsistabin hibduy 5@ags hynfaagH:, m&le preferably equal
to or gFe%?ér ﬂaﬂ%@ut 10Hal€ G}e\%é%ht ah8 ﬁ"&s{rﬁ)r@g‘ab eg;lr%lltoe (grtqﬁ%enerdmbout 12

e | n anount
parts by vﬁéﬂ?% pAdwaithvedy ptthe f% ICpmaeRian- frooaperaly thedmeactiniwitier is used
in amogibts Uetss Shamanr equdd yo aeliBitparts B &re@hﬁbﬁ#eﬁl&m\yle&ﬂ%ﬂ or dq8alQ5 about 45

parts bgfw%th?f b(%r,b B,%f U|L°J193|P&retq qu %‘ﬁutgﬁ n%g rLtv v4ein t F%?T gmﬁy

y equal to or
prefer%y laﬁtt %gré?aﬂuaﬁo Plppart V%P@'ﬁtbydfe'q‘ﬁ end pedirrdaaolst ihen or equal to
about 3tpaysrog maight bdved onpracteigndi thi &fta“cﬁmbl&ﬁign in amounts

I out art
or AP iR 4 flonboa SRR 0% BE el ImbR 8 Rgganaten
hydroca@ogﬁthalowaéedmaétfogatg@pgpme@g guqhha&rphgmoxe trurainated tetfadrtknobisphenol
A-carbddfe pliyohfér b%rlt!tﬁé QshBC 56 tehf akBé @ﬁ&ﬁré"e@l h\élolggr?aieé cmswcrdyl ethers

such aQ tetr g g‘bPrsp Ieé]gs eltlrgtl';]ro Pm%%ljzggl %Agrgggi% at{rewa%q ag woo from

Amer'him gng.-, ntasrémr@rs cpmpounds gherindted diefitsatie asGélFﬁﬂO@rbbmsﬂQne polymers,
siloxan@él ficlubag @tda)rf@pd ﬂixﬁh&n aﬁt@n?dn?togrﬁg Sndfidif Ytg 31‘ aromatrc suﬁur

imte al ogena hydr ocar bo

Compowa{8@%Hﬁ?€8”@ﬁ%ﬁ5ﬁap%uﬁtrgonE|rs such as phenoxy
t Svitzbleaohespbhbeius abmpomnbs epdieys in 13GbrésehBRRBIGH He one or more
phospi‘%lrdug%%E)o §§yhﬁpl rﬁ‘lugé lo;%gmﬁ;%rogﬁhoa%ﬁ%rggﬁopkosp%on|tes

genat e ers suc :
Orga”OP%QS’P ‘Eﬂaéﬁ?DBrg@ﬂﬂﬁ’@ﬁiﬂh"% roaneriloFRIDiss sydreniosphinates, or mixtures

thereofdisgltaksd dﬁbn@hbﬁho@ﬁ@bdrﬁiﬂuﬁd@&e%@%cf fo‘?@}anﬁﬂ% il BEOMe 36,188:
5672é4gcrkjé¥%% orouae%%ﬂgound }Iuorrnated ol efins such
FE AR USr b g%‘SPé?ﬁ? grous eemroraghis @ menopiriipheyous
compowxgan@p@ﬂwtbwﬁunnbg anti nsony oxi de and netal salts
of aromatic sulfur conmpound, or a m xture thereof nay

be used. 35 Suitable phospﬁbrous conmpounds enpl oyed in
the present invention are one or nore phosphorous

conmpounds whi ch incl ude organo' phosphat es,
or ganophosphoni t es,
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or ganophosphonat es, organophosphites,
or ganophosphi nites, organophosphi nates, or m xtures
WO 240468882 . Sui t abl e or ganophosphor ous conmpoundTa¥E084/004635
di scl osed, for exanple, in USP Re. 36, 188; 5,672, 645;
and 5, 276,077. A preferred organophosphorous conpound
i s a nonophosphorous 40 conpound represented by
Formula I: -6 WD 2004?083292 PCT/ US2004/ 004635 0 11
R1- (O, ,, 1R P—0§)—3-P-R30)(I)R:2 wher ei nI)Rl R2, and
R3, each represent an aryl or an alkaryl group chosen
i ndependent |y of eacio), other and m, n, and n8 each
i ndependently of each other are 0 or 1. Mst preferred
nonophosphorus conpourds are nonophosphates where i,
m2, and n8 5 are all 1 and Rl, R2, and R3 are

where‘n&geﬁﬁ %ﬂgﬁt lc c t&ént FPQ@/‘W an ﬁ&a@?ﬂé Foup $Mbeh indepeR4bntly of each

OFO

other hdﬁﬂ @F‘@ﬂ"ﬁ@ﬁ% '”d‘iﬁ’le”‘?%\"lt’ abwﬁ&ﬁw&wwo orflor exanpl e,
t Mdsﬂ@%ﬁ)’rled n@h@ﬂxl@ht&lbms cblhp@h&ﬁ)alre r}ﬂhﬂ@ﬂb@h&tes ahére m1, m2, and m3

e S of i cres
are all 1 CI afl? )r—]m(% g TS enyﬁ? a}] gl%é%yy &ﬁgl %J}% %9 hthyl
cloropbenw rbro(mpybnyﬂ)m@stpwmr@or@nw ori r;embésnmh@wb&r exgg@i%éﬂraemyl
phosphétb(ta Qs dﬁ%&rmé DBREBhIrs Bhﬂér@@ﬂbﬁ@spﬁ&tb Gh& Altures thereof especially

te
ita-rfgy ?@é) b S Sk SR AR POl e PBal Bepecily
tri(2,6@limathylgteh}ippleshiety creshighpsiitate, athgomeretofiirieemyl phespaate,and
muxtur%% heke%? Wa?htﬂfll p¥154p(1§t5 ODEHTY b tru&h@%h&tyﬁ pRBSER Shd hidures

nt ach Ioro heny Ié
thereqf gl ISASHAr 2811 EI‘PBW‘IV PITRRHRAD m'ﬁlffe%r{?’i&eai« kipqniaghlagphenyl)
phosphae! figenpbeirephadl) ohgahate ph osiphes theseotorpound is a
TR Fséﬁngﬁg@%@pqng%gu%qq _ce_sg,(p&me@% ﬁ\gltﬁ%))sﬁf_?érg&él c%nl)pbund
repreqepiefPYFOfRia 4 -3~ 15 wherein RL, R2, R3, and R4 each
represent an aryl or an al karyl group chosen
i ndependently of each other, X is an arylene group
derived frgma di hydric conmpound, nml, n2, n8, and m
edth—@ndepenfent+yXot OcaR mofNer—ake—Bsor 1 ar@) n has
an average al ue greater than 0 and r less than O,
when n is @ual to or gré&ber than 1 these
mul ti phosphlor ous conpounds are sonetines referred to
20 as oligdweric phosphorghs conmpounds. Preferred
nultiphosphorous conmpounds are nul ti phosphates where

whereml'!é V;ﬁ R a@:ﬁh %res@ﬁtecln]aql%l hn agarkrl%?’@upadﬁgsé%‘*n@éﬁ@ndenﬂy of each
Ep Bhaaat y

cres Xyl g n%
otherr})émﬁnmylene group den\,ed from a dlhydl’lc compound, m1;m2, m3, and m4 =ach

independently of each other are 0 or 1 and n has an average value greater than 0 and r less than 0,
when n is equal to or greater than 1 these multiphosphorous compounds are sometimes referred to
as oligomeric phosphorous compounds.

Preferred multipnosphorous compounds are multiphosphates where m1, m2, m3, and m4
are 1, Ry, Rs, Rs, and R, are independently methyl, phenyl, cresyl, xylyl, cumyl, naphtkyl,
clorophenyl, bromophenyl, pentachlorophenyl, or pentabromophenyl, X is an arylene group derived
from a dihydric compound, for example, resorcinol, hydroguinone, bisphenol A and chiorides and
bromides thereof, and n has an average value greater than 0 and equal to or less tham about 5,
preferably n has an average value equal to or greater than about 1 and equal to or less than about
5, more preferably n is equal to or greater than about 1 and equal to or less then about 2.5, more
preferably n is equal to or greater than about 1 and equal to or less then about 1.8 and most
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cl orophenyl , bronophenyl, pentachl orophenyl, or
pent abr onophenyl, X is an arylene group derived from
WO 20dedsgri ¢ conpound, for exanple, resorcinol pcer/us2004/004633
hydr oqui none, blsphenol A and chlorides and 25
n has an average val ue greater

es t ereof
prefe? E[?gm ge%ad Y AT 8(S‘r'a‘bPlféts sarldff‘é’Ha'acb‘HSRSSSha” Ihpeifie?: a‘Edryxample
preferyeth aligomariapterspipe viadving ae qualustbeviddengratoese Fntk‘?h@

bis d%hmqm@éﬁﬁﬁle gbopfgﬁylér?estﬁs ,Bﬁ‘%g%%%o e?in%ﬁ @Eaglsa%esdﬁahosmate,
p-phialege-bh 'ﬁ@wr%@n@spzats ) Bfreayieps b Ebabipjosphis). peratyidre. or

bis(digylgptioaphaié)aBis ahent- Aln@cmshe% nggézspggct%ﬂ%g' 5 ltAgtggtgugr%SMEhosphate

004/ 08
Bis pﬂen% 'grgg wgr‘?hf)%ohv‘@ﬂé’f Mgt ghedht er t han about 1 and
eq@most(preferrdecb;stg)spfhmmusajompbun]i i a niittre@X 8f@Pbrénore monophosphorous
compglﬁrﬁ:&%f E&thu l'age AL !ar‘&j/&hﬁ)cﬁg P]%H ﬁﬁo%ﬁx ol eSHboindé oflTLormulal .

ween 1 and 2 are mp
bi ietldigﬁlﬂgrh&?pﬁﬁatsﬁiﬂqigw@yomponent Is employed in an amount sufficient for the

ignitiqp-rexteany kemgoditios§ O taé1BRYSM HSRIGALS Ineet UL 94 HB, V-2, V-1, V-0 and/or 5V

requughgmg r];( Fﬁ Qr%olgﬁt%%gil ? ' eigiﬁﬁag%g%%ha}ogg 0.1 part, preferably equal to or greater

than %PWG‘?M éﬁ@-ﬂjﬁ@(aﬂlywhwt@htg;p@lart tan apupP Byt Reerbmore preferably
equalld Gr(gﬂéekféﬂtb(élmb@ﬁw r@? andE}hést prefirabléle%ual T']o or greater than about 7.5 parts

[ - i S hosphat e
by we%‘]glga% %I r&& gﬁﬁ E%gggyn |%5|8ia§ Whg|composition. In general the ignition
resistamt gqicgt(v@cgmpgmth@sithDel)nouots Iaﬁsxhamrceszqtﬁilﬁf @bt 35%:%@%eferably less

than dP é@@fo@%@uﬂ’@%ﬂg QE&H %r&&%? H;QQ tHaﬁ fog E%Uai( aboxlnt%fgﬁ)art% fyen more

I oOus
preferdly P g B@%F i B%&Bﬁa% asd emefﬁ@@Yd%SN@ﬁfrmleaudl ta about 15
parts nmeelgﬂ’g basedam th@welahtwﬂthea@'ﬁilohlrﬁﬁstﬁmlm@ﬂ@ﬂ&orﬁp%sﬁém| oyed
| ﬁ'ﬂjlt%mHQElaﬁéfdfﬂof'}h%pBlerﬁé)gonﬁ&%mgsgs rln%yn?lso ?r@elgFeﬁllletzgutgg)p\tone or

OS|t|0nS of the present inventio
more ?—?céwv hat g iomq}ordy 43/ B Polyer Rlngisompasiiens of this tepe. Preferred

additivepoiihis typguradiude obud mregod drhierd tbhﬂlﬁrsamwrcé}n&tsp @fabulzers colorants,
antlof\ﬁﬁl% %rnﬁeﬂét){ f%qll@llhaliiééré)?nogirrggéggs m%tb&ﬂngﬂ enabgtﬁt Bftf%rred examples

rea
of addifi é?st agg E@V% ﬁu% grn@f l&ugg |tcg,ta Ce alam wallgsteyitegnisataiass bhamixture
thereoh fouthers cgrapdusds whidh sraisitize{posires slehy c@%hoﬁ@a@y ns%e%ﬁ&ﬁ?non

causad B\aIBLlath)@ hﬂutezi té hQﬁr ﬁqﬁt apé/ ovigovg rbtr abrr?‘l%une Sé{r}%l"\/\@gféﬁ%r al

tRe ignition resistant of mer conmp
&% n‘i’tri HHityEs 'Pé‘é‘i’%ﬁ?'a?ﬁm iy %mqp@l %lﬁbtg wegreaiesthars eishut 0.01

percerit by wepiinpreferatseduban odere@lGHﬂhbn btﬁouﬁbq Wercdat RAL gfm more [preferably
[ 0 _abou S,
equal 8 o?%n%ﬁ@ﬁ{h}én }agoghz 1 P%L&%&o q\glevte% more e e?élyﬁgpialéo orgreater than

era
about 25?"% nt gy @P@Ftan‘ci/mP@§$eerﬁ@Vl coual éyeralreater tedpcbupepaant By weight
based amthemasight piried ﬁdSly’z\bh’ybleldrﬂ?cSm?B@ﬂ'brp rGe@ﬁFéﬂ)L tft%éﬁao?ihi%'ktp;géent in an
on e (0] e ni
amoun?gég 121 Q ért Q%Eﬂgtabguqég R_Srggnt by d\ﬁzw%lt ﬁ’“ﬂ%{&?%"-’éﬁ tha% [peequal to about 20
percentPYaveiglhd. PoleyarRierably dasel theo wp egial imunasypeaéeaobppélgrﬂ r@hhynore

preferﬁb@ﬂés@lttﬁthﬁ@q@dl to Q&uﬂﬂf Ger@dhd by Mé vgfﬁ'n ﬂr ?ef%rgkgnf%ss Yam or equal

OSItI

o abo T PPl e prvgen g A4 o Vﬁ@ome! s, cogposiare. ot
| Preparetibnt ab thef dlddireaby, canedil® peigmendoBpoSiicHf kﬁezﬁés%nt invention can
be acc@rﬁﬂ)l@ﬁeﬁf‘&ysany s@ﬁgﬂleorﬂxgg%e%ns AW Sh At e olr%\#vaérfe;ﬂ? 8r¥g>lendmg the

rel’eases agent s,
thermogfﬁﬂmoa@er d’f’paé?él H‘iotj'F‘%‘e@eﬁi f@eﬁ’ anhd é\egl lebasancmmbsménﬂy melt

mixing,|eiithertdirdcttyon thalntsit tednaing aﬁ@érhﬁ&&@' ﬁr?m]e@l&%ok%@r%ﬁ?h?r{e Gr an
ch

[

ortusdl o b et Ll Bl bl TR BlRAS £ st e porer2Bvention (e,
an '”Je%'a{h w@eéﬁmcm apetirudedishest ot wofienbr preingkitg inaNPpA%KERBuder

or a mxture thereof may be used. If used, such

additives may be present ifii an anount equal to or

greater than about 0.01 percent by weight, preferably

equal to or greater than about 0.1 percent by weight,

nore preferably equal to or greater than about 1

percent by MEIght even nore preferably equal to or

e
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about 2 percent by weight, and nost preferably equa
to or greater than about 5 percent by wei ght 30 based

WO 28t/983292nei ght of the pol yner bl end conpositi ®6T/US2004/004635
Generally, the additive is present in an anount |ess

(e.g. ta%b@f@/ n%?é%filg Fo%uﬁ%ﬁ’éﬂgtszéaﬂgeﬁgrgtcarp%e %%}&ﬂon moldetd 0[5 extruded

ref erabl n or about
into ‘@hme"ﬁé‘P eopcefles %lm“vcallhewdvﬁafﬁ tosrmesjardie smna@ ollite m@sent

invenp&f. O‘Gl@tndﬂyely\ﬁieghél moﬁMﬁ& JERARr afd ﬂ]fe%@é?clt Moénﬁ&%éyb@ﬂre%mpounded

wen &7 Bt e el W =67 e 'S4 B T st mb et sner

directiygi fletmdiadedingrappdretupes.ghdn iofectidrempdihy machidd @rd extruder, to make
the el@@(ﬂ&fﬂ? '05ﬁo%@hve%rr?EﬁQﬁlE@‘rb&&e%ff th‘érb‘?esﬁhﬁ“eﬁfl&a(% Igy an injection molded

duct i ve%'g yner conp oslIt
amC'q H{Pé/r{??'fi‘?f’ , Op@n %w@%ﬁne@h@roorﬁfg)e)awwresmw@bm a SpRaxqte gxtruder

(e.g., raimnsurlmom tb aroﬁh@ pelibts. Baw p@»reaﬁbérethdm be Ihje@ﬂﬁl!l rﬁ‘(gdetdr&ﬁ? extruded
into skgeg oﬂ@% II? OC %rgglﬁ:a ti emsleédrtncgﬂ;gcondgg%a rp?pilas% Ft{uctuﬁe Qf tﬁegpresent
e

invendgrt. her directly in the nelt blendlng appar at us, e,
g. Prefe?e[bly B}ﬁﬂénHQBf tFT@ E%ﬁ&ltlﬁ%g\‘erb‘?re&ry uﬁébtlor??ﬁwdlé&i rectl Blow

electrically conductive thernopla
moldes'nc’{,la Ph%c[eﬁﬁye ng.l GEdH%toﬁ’P% é)maroftlﬁ\y\gtﬁwt&r]e (n@lt @nxmg@ngﬁ]elt blending to form
pellets. n]ﬂm:’lhemoptwilaimﬂ/nmr,tlmpbﬁ naxdifian mexd! fibetadd sleeetoaddd fiber may be

mtrocﬂE&&?t’b}g%leSglf %ﬁrdfn J%é%?)oc, Osﬂg@%ﬁ 'iy% %e%érg[e V(%g{ og) n's W%i hopper),

indivigiglip|nElFeRnt entioat &-9-SapH NPRERT 1 Oty mepreFiOa e Fiens)oer in any
combimatiche drhey prevess dlded foriting Mexdhigedt idreddingfor h@réé@m@ ﬁt&cﬁdﬁﬁmt of impact
modlfteE Sn&&rqgéréés%lolr Xe&?%%clh%foﬁﬂ % HﬁBi%} ﬂ)séF %rH:l/or mcreasmg or é)ecreasmg

the ampi Rypp aSeatec fbpranelor amgmgéﬁqawamqp Estolmer ofibg bacuciive
thermoplastzQEpaidn d@ﬁboshlb@ Bniftey Thated) de@rant bdlarich @t sBdtdabhdig wave
shleloz?r{bd%ig&‘\/gh%s%%ﬁ& 8{#1 ﬂ)rQS{rﬁ&n g%ﬁ%ﬂ?%ﬁ/ql“g&!\ lrééls{g?\!:et; c%ﬂm § fjallornd and

rect
produgegfor a gpedfig] eée@tfww RBYuivRthAEORiashc sjfucrar? \@s&'\ttl@cﬁépn apgminimal
invenfoBke polyhersedn@aibérs valshy usieyshe aiketrelé di@amdhasdilCihermoplastic

POIYn;:é‘ cﬁ@%o%ft%n%fml*engmp d)eﬁntt i nvention (e.g., an injection

7ol ded article, or an extruded
s h%re{erqﬂly pet ?Wdé')‘“takﬁoafﬂdé‘bﬁﬁs)@m Spfﬁetﬁ“@é?faﬁ%ﬁ i@ as fiber bundles, are
used. eRibsrueles are (Guli@le, fivdr BrNB B%dlﬁdﬁ@:ﬁéihér@n@ E&x@ébﬂ @r iRPlelaR4i8d, with a thin

polvm%ﬁalagerp %IhL?ngmgralﬂet {qrr&o%l{mgl rﬂJ uce T%\% lﬁe sé me ar cf‘fhr,en?? cgjm the

rmica
thermeplagfigainner PfH@? fepneady i:@ndgt:trva ¢hermeplasticieprapnitione ithen osing fiber

tows, lltr‘é/t&f&bé@ﬂ}; to%@ﬁ@ﬁabﬁlﬁﬁmg Qﬁlh{urhbﬁtﬁgﬁb&ftoﬁsh@ SCABASAret BBSthe pure
ec

metai b8 foie FiP estb et A e LRl S e iR iprigtand danered i
the byndéedrfibprs Shw&qi pywithnialtheelfarehémiodéchganpes.f orm  pel | ets.
Th@hérhﬁ@ @‘é@ln@éﬂ?/'cGr&)@anérmobMétruHﬂ@ dr rerp reééﬁgﬁ\}entlon is a sheet,

ber and coat ed b i ntroduce
the S*ieﬁécar?eqetsoﬁ?'lfﬁd’ir ﬂ@'f%dp?yéhaﬁe@'cgtfwfPaﬁe%ﬂéfrrgﬂefﬂ A" PRk e
convdntcrad teohniquesgush dsemehpheapipe fjoldinkh vadaudimvirebsalel fyrmiiny and
ent |ocations (e.g., feed hopper and one or nore
thmﬂg(%$ﬁ eed locations), or in any conbination.” This
process allows for the flexibility of increasing or
decreasi ng the anount of gxmamtes nodi fier and/ or
i ncreasi ng or decreasing the anmount of netal fiber
and/ or increasing or decreasing the anount of
metailusyeetipeiphitise of Wisdir@ntiarh axampies ¢ftpeeiertedrambpbiaetis @re set forth
belowd AWM Er, Pbsd %@@@H%ﬁf M&n} RRRAERLASY e SR IT®Yis invention.
conposition online. That is, different balance o
el ectromagneti ¢ wave 20 shleldlng ef fecti veness and
other properties, specifically inpact resistance, can
be tailored and produced for a specific electrically
conductive thernoplastic structure with little effort
and minimal inventory of polynmers and fibers versus
using pre-mxed el ectrically conductive thernoplastic
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pol ynmer conpositions in the formof pellets.
Preferably, netal and netal -coated fibers tows,

wo 2eamssivres referred to as fiber bundles, are p2s ﬁ _
flirs)
Fi ber tows are nultiple fiber strands bundl ed to%e? /é)}““’

and coat ed, or inpregnated, with a thin polyner
| aBr OrmFi‘?é’O%‘P’W’éPf ExaEplengrio d8 divey it Hablp iihdiow imparisiiy weight of
the totdneormﬁmomrlndlablber ent fromthe thernoplastic pol yner

ggﬁdg% %E!Im%%; % rbox%t%%gg t I V%ﬁ@%@%?é mﬁ@%‘é@?gm’te resin from

- the Dewy G ng%'p@&mmnmwnmglnambMts verfightt percbithdBS baving d melsthrate (MFR)

of 18 grafBRBET0 rtnh\@{est(%ﬁ) RI)Gas nBk@led ah&?'ﬁln?[bdAgM D- 12?8 under conditions of

er after accounti ng

o coated fi
300 (ﬂ?}pﬁ%%nat ed and adhered in 30 the bundl ed f| bers

shsybrt ide paliyarhide 6 bixiladlk ok @IVRON"Y NedodLaRGESHe PP B e
C structure

el. gét M&Q‘l IE %n %BQQH& ElJWty g%%nhegompe{ H 8‘%}9@‘8{ Cc@gwmﬁégra{tedt vUnh maleic

I nvent
a”hycg'% @‘@1’1@&9 8% FH’éN@@NDByN MiN493Ip romahe DoRord Chbreiatl, Canijghny,

f O‘TS@EKZI isDdtaiflBLSQek) H@éregvau‘é%\é@wsq% BER(C EBWSG% 0 PC
stainid C%E ?ﬁ Oge rt vacluum ressure rorm ng

Fhaf k3§ qhgologigs [qvings3veLge lengies sf ahout G and
averagsf diarhétersionalent B anirorar@np | s bohdie isefenr i peta Blaficss steel

and Q@ﬁ,g.gﬁtq;ergeg{ggycamg}]&gv However, these exanpl es do not
%%2 manner  restrict the scope of this invention. WO
20

08 Sséespeipedibs s avgilgbliarsians remBEIG S LA GBTH/C16 EAA
stainlese steelrfibesfirobxBekabie Sible TarhAdlogiss Iﬁh\)ﬂ'@rhvbﬁgér @hbtﬁs éf Q)%LPAWO 5 mm

and a\yepadQQfénﬁetQ¥ o%p!%rrn%ro etlé]rs tTRt % ndidld 5%)‘5%% éveggt percent stamless

carbona e av
steel and 2p pRiohhpereert eByieng wv!y@awﬁaﬁé}t ang iesdreerf rom the Dow
Chresiae &l stAltegadie] GsFp biaRhie a§hﬁ}étfro'ﬁ1 B‘@(l%ﬁlEBﬁGﬁ?ﬂfqmon

stalnlelrjr]@%tlﬁgglg ql?&'lt ngggr {:ge 'Fec‘mol L#les havu avaraﬁ%ﬁep%thgg-lemout 4 to 5 mm
and a\@aﬂgﬁs&mﬁiﬂ% pf %P(?Hb‘? wm@et@ﬁ TB@Q@dAe B Apok @5 weldpl memdent Stainless
steel emd pamgm sheceht poigintiadk® as HYLONTM N200OL from Ent ec

I\ bundl{dq c%gln'\éé?teg oc%rqon flgerS%Valgglg &P(S(ﬁélﬁj&igl CPC+N|cke|

nickel- 5%%9%@ g frogblv\'@%&@@smmmmwnmmé migheltchating thickness

of aboMﬁchﬁ@@r@ ah B RiYYs halihg 'aRSvdragh ﬁang k %cﬁ‘:@g 5/%62# ghd the

o R LAY 351 S 2 S B R to s
60 WQ@@&?WGPU@@'@EC%W@@O&WW&@M He wgightspemenamtmrbﬁnmmd
awEC2Y R Hlih@B® heKekcOhte@BRHGN fbord S/948 & RicobRgelk gj’ gA§+Nlckel

{ t eel
nickel- cgateﬁ:ﬁ%aubogrfg y\@ro IW% Cen ;Séa Sc!‘.tg e\gr?g ?Srgaevgfagp Rickal goating thickness
of abogttoe’@ mrpﬁom@tegs aﬁy aarbﬁabiit@rsal&a\MVw ailellage BE#th 08Hidﬁt_§)4 mm and the
nickel- 63%7&( c@l&n%sﬂév@&@bwr@g%sd Sh&s! of bbﬁrasm Fiekﬁn% dele is about

Techn aver a eng
60 We'f’rg pgrcﬁﬂtl ”'%ﬁgcog&grc%@”g gréf‘%l‘% “’%‘Qh%&?&ﬂ“ '@V ‘Pﬁ %r orret ers.
Thiee foliovdhetes's ashonbnExampleghto peraee e redus B 185k tesié 8@lshown in
Table fNd 25 \NEI ght percent ethylene acrylic acid (EAA) zinc
i ononmer, "SS-3" is stainless steel fibers avail able as

t O%s 'F U TER ec AP e TN EIRPSAGELORIPE §HASTM D 4935-99, pp 1-10, 1999 and

“lzod” impact resistance as measured by the Notched Izod test (lzod) is determined
according to ASTM D 256-90-B at 23°C. The specimens are notched with a TMI 22-05 notcher to
give a 0.254 mm radius notch. A 0.21 kilogram pendulum is used. The values are reported in foot
pounds per inch (ft-Ib/in).
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stainless steel fibers from Bekaert Fibre Technol ogi es
havi ng average | engths of about 4 to 5 nm 20 and

WO 2¢4@888%2 di aneters of about 8 microneters. ThRCHUSHNE004635
is about 75 weight percent stainless steel and 25

ed‘?z%rdclg E é% l%%!{%%rﬁlo%z‘rhe cl\!:rng: smor|15 Of%ﬁf él_%fﬁ@l‘l are

prepapEgHiy ek elnding; rokehrberaie eaginaefidierm rﬂ@tbleﬂbgr thy @nrtloNCOetal-coated fiber
tow. ﬁ%erﬁﬁx%lres%F@Mta? 16P 8% APV RS me%@&m@ww 493D, if present

hi ckness of about 0.25 mcroneters on carbon ti
is adq‘?g\ﬂ ‘ﬁ@ deigg!, QVebr‘%{G%d P@Y@'W"é‘ﬁ ane sratal §oer bigRd Rrer te m,ec;w mo'd'”9~ 3.2
mm thidkadRlengio aaésesb@amime raré prbpdr@d hﬁmednwthawefta@&ied |nﬂ>ff@’é§fnto a 22 ton

Batter%elld reci rﬁroca? ncq( clrew mb{:téoan C%{;{ B% a]ghnB ?gvr%%?zggﬁ%%gdﬁmeteq screw with
the fo@n@nbldxp@ Egroidiobs nere! @ngerairCs@tindsof BRAMH3E$9/304/307°C (feed
seotiiERELER AN SThABEARNe bl RA6SoYBLk B 1S o MO EERTN, atier e
Cavity5$pfé'eii§|heﬂraﬁdﬁ@t'\éphaw ng an average ni ckel coati ng

t hl'h@ %Bﬁﬁ&ltloﬂfof EJ%H?M’IIe 8 iARedir&d @Y Sl%ﬁdu%qp&ﬁ{a%ﬂatg 'r&ﬁ\rp%llets a
an aver a‘gﬁﬂs@ﬁ %t h of _about 6.4 nm and

metal P 2 e PaY s THa B n 4 g0k iratieset 12 hours.
3.2 mafthietbiesHen8ilatestispamherssare plegaled hdfezding thﬁwwblemﬁﬁi MRtL@Blnto a 110

ton K%ggrsgggnﬁe. %hp%@gtggqg,%mpﬁ@on%m s n%nﬁjafh% . p!angm diameter

ovm n ests are
Screwpmith st fe@mnq molding genglitions: baéwlet@e@ﬁuw h@@@smgwmrz@w%mwc

i
(feed §Jb9¥mto ng al%;i% lr'rglldﬁam?%gturé & /5%%'5185{ 'tﬂég“:oﬁf‘rfg%éés}ﬂr%nﬁggglately after the

Ca"'tyéﬁ}fﬂled S%“e"dlaiga Nftbact resistance as measured by the
Ndithe eedpdsttiods beBStanplezadd 10 aredetmren hedly biacd og ﬁblﬁﬂmdeﬂresm pellets,

3 metéﬂ%ﬂ Rﬂ%?ag%rga mgﬁaﬁéoa?e%qlbn;rtlg\\%/.e%'gg gmlng{ggss erarr%rd gt 1%6‘%1 &or ?]t Ieast t2

I US Nno
hoursAToe DYSKBPIG NN pERRIVANSSs if Persenty e a@ﬁ%@@%@r@d dry blend
polyaihidp @fett tbdr bleho®prior poitReSonpedidihg) Ch2 i thicRisoRgnsile &8t PBtimens are

prepa?eg%g/fge%%a%?e cjj: gg eH%&%‘Pge%qﬁg% 2.4'\9% g&%ﬂfe\dfzrg%&)roggt\ng scriw injection

I ONsS
moldnzg raaing. 'éﬁ"é‘g ap?‘bblﬁf‘@a et 3?0@1"%*&“@\‘0%"3&@?!6‘0@1 aenglitions: barrel
tempdrﬁﬁﬂe%eﬁiﬁd)sl &QSB/Z?O/BTQ/@B/ZfBB@(feéOOAUch() Qbzzid) 'H-?ﬁvé\l:l T&%Fa?@e of 40

e mxtur s are dried
050 Fe%@[ thiﬁﬁﬂ'awmss ’Ti’fﬁg%%bﬂﬁfrrki‘w@e'f)“&fidf's B Ebite MPps
dhedbitaefiehipvededsaekt soleqmdy] eackeatiopo| Treanmposiiions ahBxamples 1 to 4
are pea@gr@é bJ b Gfen@h&Pde%FBmQ\raie B PLREL & QiR haw%mga ra motd Whated

|sotenS| e test specinmens are prepare %
fiber '[P\lée_ahqf]@lxtlj'—’%ls dlfl;d ¥R Ueter ﬁq lsasy i 280Yret Bhef MN493D, if
presefak atddab the @t prp Blaﬁmarz[goos,@ﬁ:@wat@ja.&cmetambantblélmdwlor to injection

moldu?%?njn qhnc lﬁ%%qmﬁd]sﬂs re p‘?e red f@éﬁe get[we ben e lé\muresnntoaﬁo

cond art el
ton Kr§bf‘13thﬁ§§Sfe©‘ﬂf028‘MZ'Q‘S)WZ‘QJQﬁIQOMUﬁDman@@dhaVS@Gi 2?01’1‘90@'1 diameter

screw%t% 4}|1eef):)lvlomﬂndrrm)lgmb %&%ﬁoﬂé Uﬁaﬁreq?{err@agrame é&&%gs%'ﬂ gaé/*b%/299/304/3m700
di ng pressure i nmedi at e7yater cavity

(feed ﬁ?q“%@ Nogzipe gokgktempegiugge 719% and e f@!ﬂma&e%spk@nm@fedlately after the
cawty@(falﬁ@hs&]eﬁj atsaprnemar ed by dry bl endi ng pol ycar bonat e

resin ets netal_ fiper tow a

e R L U R e T A e 4 T
metal fiRerhow rgd/or e3n@&akavatedifibkr ttg.oThemiiureistdesd aisipeeld foeateat €2 haurs.
The F@%ﬁ@@f\l@q\l pl)(lcléﬁ?gﬁ(ﬂ% 4418 i ¥sehl, %defogem(?(tkéjﬁﬁe% Hl@/tbﬁ)ené BRlyamice

Krauss reC| roca | n? screw il njec
metal%qardnileﬁ\as RIRE R ’ﬁ@Ct“WdW‘H‘Qg a2 E‘@ thick By dhma disie e pfe@af%lw feeding
the drwbleRdddixiuadsliaango reel khang MpmRtHetib@B&ting @ar@weﬂuecnon molding

mach%g,rr‘%g 8talér3q lgngtﬂ% Ji nggtn?gcrgﬁg% tfgt%g &%9 %gcr)nAb/Io?’ng conditions: barrel

11-




15 (feed section to nozzle); a nold tenperature of 71
C, and the holding pressure imedi ately after the

WO 204083292 is filled is held at 34.5 MPa. The canRpOBESINNONEI63S -
of Exanples 5 to 10 are prepared by dry bl endi ng

emperk B B3 RuBF ool o oR Tl B e St ndes

mold mperaturd @#S15°€ 2andhioain@ding presdutiSABENRtY MM 92Raandé Olfed is held at
sas N 2. I1f present, are added to the dried, dry blend 20
~ pol'yanmi de nmetal fiber blends prior to injection

mol ding. 3.2 mmthick iso-terighlPd test specinmens are
prepared by feeding the dry bl ended m xtures into a 22
on—-Battenfeld reciprocating screw iniection ngolding
Ex yaBhi de NVRAY | HYIAATAST | ehet I0-4j Merd BC-3 [k SEveBail t lrodk trip/in
1 fmalahawvi ding corsdd {ions: bamrdell teppewatygre 22

2 Sﬁbhkr 68532 791 29[ 2; 8 /288C§( eed [secd;l Of
%%@k ) ra-te %ra ur o 50C—gnd

At AL v/

fqa utl T

e =7a B

-l }
ot —1

d 5% 71

TI CU

2 33

AT C
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25
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ha
TTIC

di_na
~J

shi»

Sy 8

avi oy,
AT L]

t est

petEnete

N_Pprepal

ati
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ponsh3of

efslspc:ﬂ i vedéss

Exanp

aslathcet

aee pi

epa

 ed

ry bl engli

ng 57

pol yce

rlanat

B T esin

pel

gLS|

met alf 1bIsb

r d3OW

met
100LC

FU

IMD+

BT T
h

EBVAV g
nrese

T CUSC

L ddEd t 4

2
1T

h_t.h

L\LI;’ o
ot
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Xt T e
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ed?
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pol vc

rasisAge:

> aRd m

bt al

f i blef-6h

| end

gRidor t3 i fj ecBion

*not &éxAMPE. of therpreddt lertiyn 133 nm di sks are prepared by
feeding the dry blended m xtures into a 110 30 ton
Krauss Maffei reciprocating screw injection nolding
machi ne, having a 23:1 | ength:dianeter screw wth the
follow ng nol ding conditions: barrel tenperature
settings of 282/293/299/304/307C (feed section to
nozzle); a nold Tenperature of 71 C, and the hol ding
pressure i medi ately after the cavity is filled is
held at 34.5 MPa. The conpositions of Exanples 5 to 10
are prepared by dry blending Nylon resin pellets., a
35 netal fiber tow and/or a netal -coated (fiber tow.
The m xture is dried at 100C for at |east 12 hours.
The FUSABOND N M\493D and/or SS-2, if present, are
added to the dried, dry blend polyam de netal fiber
bl ends prior to injection nolding. 2 nmthick by 133
nm di sks are prepared by feeding the dry bl ended
m xtures into a 110 ton Krauss Maffei reciprocating
screw i njection nolding machi ne, having a 23:1
| engt h: di ameter screw with the follow ng nol di ng
conditions: barrel _11 WD 2004/ 083292
PCTT/ US2004/ 004635 tenperature settings for the Nylon
bl ends of 268/ 279/279/ 285/ 288C (feed section to
nozzle); a nold tenperature of 65.5C, and the hol ding
pressure imedi ately after the cavity is filled is
held at 34.5 MPa. Table 1 5 Ex PC Nyl on EO g- MAH
SS-1 SS-2 SS-3 NG1 NC2 SE, dB Izod, ft-Ib/in 1
bal ance 3.2 6.4 49 2.2 2 balance 25 3.5 7 57 4.2 3
bal ance 3.1 12.4 62 1.4

12-



4 balance 25 3.3 13.5 68 3.4 5* balance 6.3 8.5 53
1.1 6 balance 25 6.8 9.2 57 4.0 7* balance 6.2 12.5
63 1.2 8 balance 25 6.6 13.4 55 3.8 9 balance 25 6.8
9.2 38 3.7 10 balance 25 6.6 13.4 34 3.7 *not an LLOYDWISE
exanpl e of the present invention -12 LLOYD W SE
CLAIMS: 1. A process to produce an electrically
/Qﬁgctlve t hernopl astic structure conprising the

%eps of: 5 (i) providing a thernoplastic polyner, an

i npact nodifier and a conbination of a netal fiber

and a mek%ro@e@&o%oédc@%ﬁ eﬁe%tr@alweéohd d@@@b%pl%ﬂ@%@ﬁ&é

and (i1i) formng an electrically conductive
R RDBINEYPRS Pt ruct ure, wherein the netal fi per is

s provided im aFTDMBTndwa@%e?m@@bﬁl&tpo@ﬁfeﬁ%ﬂtlmb&tﬂn@d\f@* &hta
10 percent bas on, the P une of e el

conduct i ve© BpPEER g and AL fﬁ?teig%ec'ecda fieffending
is provi de@bplaratlwmmmnt from 3 wei ght percent to 25

wei ght per nt foﬁ"nﬁégﬁeBEtﬂgﬁlg%orQ{ucﬂeath%grwg %ulcture Wherein

t her nopl as ene,
pol ypr opyl feﬁ@etahf/@qenI%pwﬁ%lnmwnt fé‘l”h?lv\@met mfderﬁtw‘r%\meght

10 interpol ynﬁ‘éréent bas e@QJnMNé RO bOhé g%ctn@é?|c¥r§$u¥f\%r}ﬁermoplastlc and
I mpact pol%g rene, ndi ot acti c pol ystyrene, styrene
|

and acryl ‘%@'Fé‘at% 'E)Gfry?T%'Pb“deda'EraVIOHPltlffotm p weight percent to 25
but adi ene asightsleydeane t er pol yner, poI yester,

ol yet h ne tere halate ene te htha te,.
Sol zcéar)t/)lorﬁa rémesscopo ) dohss 6’6}%*%3? SR pOZY E i %@Yﬁéf'”'
rdibethvisple aigly cogytsing myemctmiwjeﬂe poihoys nepEold \sgcangl isteolymers,

s %yvmrowoﬂ?%ﬁgryeyené %fpgfi%o%&g exél%@&sggctdwstymfeoa?mne and

356y %tt i@eqopplmneré aggpRy fenbyiadices and and styrgng @rrohyrer aolyester,
MeWne@éreMtﬁé]ﬁ% ;gJWu?QEfne t&epﬁl’i@at@r&%§§lo%ted ai m 1

astic 0 yan1 de,
SRR bR DR p i BRI EE trbat Be S stopReniste.
ptcé,ramhzhty eter sdiong| meiydy/ldtdetheietongd, pdypdepyleeesiseropol@naderimide,

) i t . r

20 otk Be TR TA ol Bt o S EG:
poI ye@ hy ITBRBroegstsd )aig 1C’Yﬂ‘£‘®‘?"@)§‘@l“ﬁ@5ﬁ‘&?'€ﬁ'0 ppfymer is a polyamide, a
)RRyt eRneadrybhgle, @Lntaaerp@édboeltﬁéme@o@ﬂeem%;enés thm%f

process erein th oIefln el ast oner

B Porg ot RYF ERE- Bl VHEr" oGO YR PBEYEHe an Hes rbber an

dvoytap olibpee ra, busih ridbbhry b ehlericaned pvytwleer eulibep el shiessulfaiated
25 polyethylene rubber or a polyolefin elastomer.

5. The process of Claim 4 wherein the polyolefin elastomer is a polyethylene
homopolymer, a polypropy:ene homopolymer, an ethylene and propylene copolymer, an
ethylene and 1-buten copolymer, an ethylene and 1-hexene copolymer, an ethylene and 1-
octene copolymer. an ethylene, propylene and hexadiene terpolymer or an ethylene,

30 propylene and ethyliden ncrbornene terpolymer.

6.  The process of Claim 5 wherein the polyolefin elastomer is grafted with maleic
anhydride.

7. The process of Claim 1 metal fiber is aluminum, zinc, copper, silver, nickel,
stainless steel, gold. chrome, and alloys thereof.

35 8. The process cf Claim 1 wherein the metal fiber is stainless steel.
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(8%
I

et hyl ene and 1-buten copol yner, an ethyl ene and

1- hexene copol yner, an ethylene and 1- octene LLOYD WISE

copol yrmer. an ethyl ene, propyl ene and hexadi ene
terpolynmer or an ethylene, 30 propylene and ethyliden
ncr bornene terpolyner. 6. The process of Claimb5
wherein the polyolefin elastoner is grafted with
el ei § %H?ﬁr%rcégeof CYamFIWnepé'lrQ ﬁ']%sfﬁetglfcogeelﬂgér]z\lgnﬁhgés a metal
fiber is m nu zinc, Silv I cKel,

EHNPRE o MEd! f'berI d. chr orre and al | oys thereof. 35
8. They PTAEBRReRf of &idh B JhetdIf Rl tRcirass BRh&held p@aﬁm? % from
stainless steel. -13 LLOYD WSE 9. The process o
2804} P! TVGABFIET 1P 300 HBICAMLYSt ed fi ber conprises a
net al 1’coahe P@cess @ Onoin-onverieadin fhebedtal cbBting T silvier, @RS SalGhinum,
CHrome tin Iea rce nert pn% atllo thgr% fS of the metal coating is
9 about BP M Cronet 8 fo about 2 micrometers. 5
11. ﬂw?e iﬁh@ewsssscﬁf C@m@rw@mﬁnmemon cohauctred fider caathbongglass or a
dotyndd,l ver, nickel, alumnum chrone, tin, |ead,
copper, and all oys thereof. 12. The process of Claim9
wher el ThRErasBH: & Gritict Wheseip theapetplscoatedifier, is gickaisoaied garbon.
pol yn’e4r Thé@roc@f@ofﬂﬂ@ﬁﬂ&ﬁhe@ém @ abgi)bonehe ik dlighifiéh resistant additive

- coat ed carbon. 10 14.

% IS nic

'{Tﬁrov gg%@g "?ﬁ'” "GN 2PPRR |Se| nin step (i) one or nore

i gni t15:)rThe esicstsufiCladdidtwheesin ihe igritowirdbdartadtibe igrlHalogenated
f im.:

YD, FISBEALD Al TP g 3 o

mswgéwét@mmhw edeansdet olefinhan egenerotdilaxangso aatineony oxide, a

At GRS an ﬁrdﬂfﬁt@g@ﬂﬁtﬁqungloyg Inq»fbreeﬂaéas&f, a
phosphor ous conp a flugrinated ol efin,

or ganthdh§ & qcﬁ%ﬂ&a'm 1r‘ft"m?b‘?‘l'§/th8>k$rb‘é’” r%S'itS”tﬁEF‘ﬁYe i§ g|phenoxy
tefmifsed red@Biton®bBHhdrdr A compoata dligimen o ¥tid b@niobRpiedibl A-

ss of . 14 wherein the ignition
tr%{e?%brgrggtﬁ 6h%§§'i$?'g&0'&%g%henoxy t er m nat ed
t et r abf dhebiospsreridliaim-1dartsoriathe pbb$aformus compeund is chosen from
tetrabr bdr%@?%(b@émén rBLERRSRTBRLSARE " reddnted by F
di gl yci g@? et her. Té he %r ocess lgf d alé)dr%elgtev\hy ormU|a|
t he phosphorous conpound i sghosen from 20 (i) one or
nor e nonophosphor ous conpounds represented by Fornmul a
Il 0 11 R-(0) mRi—P(Q)r8= Dz B2 R-) v@er ei n

| Ka

R1, R2, and R3, each represant an aryl or an a ryl
group chosen (Cl))m2
R

wherein Ry, R,, and Rj, each represent an aryl or an alkaryl group chosen
independently of each other and m1, m2, and m3 each independently of each
other are O or 1,
(i) one or more multiphosphorous compounds represented by Formula Il :
i 0
R-l'_(o)ml—~ P*'O—‘(_‘X—O—'T —(O)mq— )n - R4 (“)
(OV2 (O3

Ra Ry

-14-



i ndependently of each other and ml, n2, and nB each

i ndependently of each other are O or 1 25 (ii) one |LoYDWISE
or nore mul ti phosphorous conpounds represented by

Formula Il : O OII Il RA(Il) (0)e2 PUnB Ry r3

-14 LLOYD WSE wherein R1, R2, R3, and R4 each

represent an aryI or an alkaryl group chosen

i ndepen I her n aryl ene gr

dor 1 ved TR BC ferarnd R cstast R A S S fpup ghosen
each i nd@@eﬁmm yf egth etheh Xo¢ he rryene g®updefivegirfcbrma Hiagdric
an aver %Q@np&ﬁfldu%@lrng%?ranﬁ I?r‘?z{]eaQ:h?rﬂ)‘tg—!-p%1 ﬁ}]} (l)'}%gcﬂ'gthglraré 0or1

(ii1) a mxture of one or nore nono
conpoun@§d6ﬁmﬁéﬁﬁ%@39?V%M%@eﬁﬁémé?Oﬁﬁ¢€ssma”100r

mul ti thﬁp@ﬁ\&lﬂﬁe GOHR RetSe BrlonsoBpHofoubomb8undE® Formula | and
process of Ca W%greln t he nehgcgkendln appar at us

is an ifjeét ?18F? m PRYTAHEHRIMRRU" SW% i ng

machi ne. Ore @ocesx bf Qider 1 whreinTthe ment desiag appdchtas R ah injection
HOBEEILRE LHBAHIGRA hlcfRIGURI NS d her oplasti ¢ 10
struCture I's an injection nolded article, a bl ow

mol detl-dheiptdcess HiClzim Texhareid & eldnteallpgondpetive tHeemoastic

MIc%lr@fétarn |r§i@ét|b¥ nﬁ%@%ﬁtcﬁevg btoﬂ%%&! Qﬁ&lé Cor%‘ﬁ Yidit®heet or

r oduced he process of Caml. -
rofile.
20. An electrically conductive thermoplastic structure produced by the process of
Claim 1.

-15-



