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water and have failed when subjected to humidity temperature cycling.

There is an increasing desire to reduce or eliminate the use of halogenated resins in
insulating layers due to their negative impact on the environment. In fact, many
countries are beginning to mandate a decrease in the use of halogenated materials.
However, as much of the wire coating extrusion equipment was created based ﬁpon
the specifications of halogenated resins such as polyvinyl chloride, any replacement

materials must be capable of being handled in a manner similar to polyvinyl chloride.

Cross linked polyethylene has largely been successful in providing high temperature
insulation but this success may be difficult to sustain as the requirements for
automotive electrical wire evolve. The amount of wiring in automobiles has increased

exponentially, as more electronics are being used in modern vehicles. The dramatic
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stabil1zers
require that the copper conductor be uncoated. It is also possible to add stabilizers,

also known as metal deactivators, to the insulation material but it is recognized that

stabilizers yield only partial protection for electrical wire having thin wall thicknesses.

It has been proposed to employ bilayer or trilayer insulation materials wherein a
protective resin based layer is disposed between the crosslinked polyethylene and the
copper conductor. However, manufacture of bilayer and trilayer insulation materials
is complex, requires increased capital expenditure and the multi layer material

presents new issues of inter layer adhesion.
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mllinmeters and all ten test wires have a flane out
(i) jaigh density polyethylene;

(iii) a block copolymer; and
(iv) an organic phosphate ester flame retardant,

wherein the electrical wire has an average flame out time less than or equal to 10
seconds based on ten test wires having a conductor size of 0.2 square millimeters and
a covering thickness of 0.2 millimeters tested according to ISO 6722 for conductor
sizes less than or equal to 2.5 millimeters and all ten test wires have a flame out time

less than 70 seconds.
In another embodiment, an electrical wire comprises
a conductor, and

a covering disposed over the conductor wherein the covering comprises a

thermoplastic composition and the thermoplastic composition comprises:

(i) a poly(arylene ether);
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I e@g@g@lPTION OF THE DRAW NGS Figure 1 is
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(IVI) an org(?l nic ptllorqula?e ester flame retardant,

wherein the electrical wire has an average flame out time less than or equal to 10
seconds based on ten test wires having a conductor size of 0.2 square millimeters and
a covering thickness of 0.2 millimeters tested according to ISO 6722 for conductor
sizes less than or equal to 2.5 millimeters and all ten test wires have a flame out time

less than 70 seconds.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic representation of a cross-section of electrical wire.
Figures 2 and 3 are perspective views of an electrical wire having multiple layers.

Figures 4 and 5 are graphs showing the flexural modulus and flame out time of

Examples 2-4 and Examples 5-7.
DETAILED DESCRIPTION

In this specification and in the claims, which follow, reference will be made to a

number of terms which shall be defined to have the following meanings.
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wateN8 di AN it& akhiBFORB ihe Tovering disposed over the conductor comprises
polyolefin, poly(arylene ether), block copolymer and organic phosphate ester flame

retardant.  Typically flame retardance is achieved in similar thermoplastic
compositions by adding sufficient flame retardant to achieve the desired level fire
retardance. However, increased amounts of organic phosphate esters can have a

negative impact on other physical properties.

Surprisingly, the selection of the polyolefin can play an important role in obtaining
excellent flame retardance in an electrical wire. Electrical wires having a covering
comprising a thermoplastic composition that comprises high density polyethylene
show surprisingly better flame retardance than comparable electrical wires having
coverings comprising a thermoplastic composition that comprise other polyolefins
such as polypropylene.  Additionally compositions comprising high density
polyethylene show lower flexural modulus in relation to comparable compositions

comprising polypropylene which can translate into desirable properties when used in
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average aryl alkylene content is the aryl alkylene content of the single block
copolymer. If two block copolymers are used then the weighted average aryl alkylene

content is determined by:

. NN A2
weighted average aryl alkene content = TR C1> +< IR C2>

where A1 = the amount of first block copolymer in weight percent based on the
combined weight of poly(arylene ether), high density polyethylene, block copolymers
and organic phosphate ester, C1 = the amount of aryl alkylene in the first block
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The thésiopdkstiy @oipotifiend @gkcaBedhe@iinbie yssaftially free of an alkenyl

aromatic resin such as polystyrene or rubber-modified polystyrene (also known as
high impact polystyrene or HIPS). Essentially free is defined as containing less than
10 weight percent (wt%), or, more specifically less than 7 wt%, or, more specifically
less than 5 wt%, or, even more specifically less than 3 wt% of an alkenyl aromatic
resin, based on the combined weight of poly(arylene ether), high density polyethylene
and block copolymer(s). In one embodiment, the thermoplastic composition is
completely free of an alkenyl aromatic resin. Surprisingly the presence of the alkenyl
aromatic resin can negatively affect the compatibilization between the poly(arylene

ether) phase and the high density polyethylene phase.

In one embodiment the thermoplastic composition has a flexural modulus of 6,000 to

18,000 kilograms/centimeter (kg/em?) (600 to less than 1800 Megapascals (MPa))
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poly(arylene ether) may comprise molecules having aminoalkyl-containing end
group(s), typically located in an ortho position to the hydroxy group. Also frequently
present are tetramethyl diphenylquinone (TMDQ) end groups, typically obtained from

reaction mixtures in which tetramethyl diphenylquinone by-product is present.

The poly(arylene ether) may be in the form of a homopolymer; a copolymer; a graft
copolymer; an ionomer; or a block copolymer; as well as combinations comprising at
least one of the foregoing. Poly(arylene ether) includes polyphenylene ether
containing 2,6-dimethyl-1,4-phenylene ether units optionally in combination with

2,3,6-trimethyl-1,4-phenylene ether units.

The poly(arylene ether) may be prepared by the oxidative coupling of

monohydroxyaromatic compound(s) such as 2,6-xylenol and/or 2,3,6-trimethylphenol.
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PAFABIIDR, Bl s DRGH SHRC a0 OB RGO o
then 6dragteng.f OExewglagyl eappedt polg(aoflene ether) and their preparation are
described in United States Pat. Nos. 4,760,118 to White et al. and 6,306,978 to Braat

et al.

Capping poly(arylene ether) with polysalicylate is also believed to reduce the amount
of aminoalkyl terminated groups present in the poly(arylene ether) chain. The
aminoalkyl groups are the result of oxidative coupling reactions that employ amines in
the process to produce the poly(arylene ether). The aminoalkyl group, ortho to the
terminal hydroxy group of the poly(arylene ether), can be susceptible to
decomposition at high temperatures. The decomposition is believed to result in the
regeneration of primary or secondary amine and the production of a quinone methide
end gfoup, which may in turn generate a 2,6-dialkyl-1-hydroxyphenyl end group.
Capping of poly(arylene ether) containing aminoalkyl groups with polysalicylate is
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that are desired.

The poly(arylene ether) used to make the thermoplastic composition can be
substantially free of visible particulate impurities. In one embodiment, the
poly(arylene ether) is substantially free of particulate impurities gréater than 15
micrometers in diameter. As used herein, the term “substantially free of visible
particulate impurities” when applied to poly(arylene ether) means that a ten gram
sample of a poly(arylene ether) dissolved in fifty milliliters of chloroform (CHCIs)
exhibits fewer than 5 visible specks when viewed in a light box with the naked eye.
Particles visible to the naked eye are typically those greater than 40 micrometers in
diameter. Asused herein, the term “substantially free of particulate impurities greater

than 15 micrometers” means that of a forty gram sample of poly(arylene ether)
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more specifically, greater than or equal to 128°C.

The high density polyethylene has a melt flow rate (MFR) greater than or equal to
0.29 grams per 10 minutes and less than or equal to 15 grams per ten minutes (g/10
min). Within this range the melt flow rate may be greater than or equal to 1.0 g/10
min. Also within this range the melt flow rate may be less than or equal to 10, or,
more specifically, less than or equal to 6, or, more specifically, less than or equal to 5
/10 min. Melt flow rate can be determined according to ASTM D1238 using either
powdered or pelletized polyethylene, a load of 2.16 kilograms and a temperature of

190°C.
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bicke L S (BLIEY 6 i it Lo b Sesor R0 Geigiagplae] sigorure

h R BrRfhed Raifl. "ULES (18 copolymers have two blocks A comprising

repeating aryl alkylene units. A-B diblock copolymers have one block A comprising

repeating aryl alkylene units. The pendant aryl moiety of the aryl alkylene units may
be monocyclic or polycyclic and may have a substituent at any available position on
the cyclic portion. Suitable substituents include alkyl groups having 1 to 4 carbons.

An exemplary aryl alkylene unit is phenylethylene, which is shown in Formula II:

- - (I
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pol yet hyl ene and pol y(aryl ene, et her) t he
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S&Hé ﬁfﬂﬁﬁﬁbﬂ&d 554; SR daRRhi @b oRMdngs. &l M, " bl ock

ers to a single block copolyner or a
conblnatlon of bl ock copol ynmers. The bl ock copol yne
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al kyl its nd
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gk nwe number gveragelsit 3Ornits potbpmerty ¢ithee thesessnescadonly a single
gfagmgﬁsﬁﬁ&ﬂemperamre (Tg), intermediate between the Tg of either homopolymer,

or as shown via proton nuclear magnetic resonance methods. When the B block
comprises a controlled distribution copolymer, each A block may have an average
molecular weight of 3,000 to 60,000 g/mol and each B block may have an average
molecular weight of 30,000 to 300,000 g/mol as determined light scattering
techniques. When the B block is a controlled distribution copolymer, each B block
comprises at least one terminal region adjacent to an A block that is rich in alkylene
units or conjugated alkene units and a region not adjacent to the A block that is rich in
aryl alkylene units. The total amount of aryl alkylene units is 15 to 75 weight percent,
based on the total weight of the block copolymer. The weight ratio of alkylene units
to aryl alkylene units in the B block may be 5:1 to 1:2. Exemplary block copolymers
are further disclosed in U.S. Patent Application No. 2003/181584 and are
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repeating aryl al kylene units. A-B diblock copolyners
have one bl ock A conprising repeating aryl alkylene
wanbtesssbhe pendant aryl noiety of the aryl al Rgirase005/042792
units may be nonocyclic or polycyclic and may have a
substituent at any avail able position on the cyclic
portion. Suitable substituents include al kyl groups
chiMieRgallly tOaithblarfRansSKrafvh @oyiéd! ¥ndRf Ythe afrdeheifie KIRAWTON.
i s phenyl ethylene, which is shown in Formula I1I:Block
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for ing. .The B bl ock may further conprise sone
pBﬁ@%&ﬁ?ﬁ%&ﬁﬂﬁﬁﬁjﬁ&@ﬁﬁﬁpgacarbon-carbon bonds. The B
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referring to a nol ecular structure | ackin
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' gl r LAi Lm
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TSI PUCER LIETD Bh SLLIery POOBOLTEE s, O of
pigkhodspoliieR the Babl K  polyphenylethylene-poly(ethylene/butylene)-
polyphenylethylene having a phenylethylene content of 15 weight percent to 40
weight percent, based on the total weight of the block copolymer and a second
polyphenylethylene-poly(ethylene-butylene)-polyphenylethylene having a
phenylethylene content of 55 weight percent to 70 weight percent, based on the total
weight of the block copolymer may be used. Exemplary block copolymers having an
aryl alkylene content greater than 50 weight percent are commercially available from
Asahi under the trademark TUFTEC and have grade names such as H1043, as well as
some grades available under the tradename SEPTON from Kuraray. Exemplary block
copolymers having an aryl alkylene content less than 50 weight percent are

commercially available from Kraton Polymers under the trademark KRATON and
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S SRS B8L 13 05! B SIREFL e coco,
higieddnisits boleB§len€ QRN EBRospaste @fteipdnd blatik ydpmigmeontlentvithin
gyeater than to equal to 50 wei ght
this range the block copolymer may be present in an amount less than or equal to 18,
or, more specifically, less than or equal to 16, or, even more specifically, less than or
equal to 14 weight percent based on the combined weight of the poly(arylene ether),

high density polyethylene, organic phosphate ester and block copolymer.

In one embodiment the weighted average aryl alkylene content of the block copolymer
is 15 to 70. Within this range the weighted average aryl alkylene content can be
greater than or equal to 17, or, more specifically, greater than or equal to 20. Also
within this range the weighted average aryl alkylene content can be less than or equal

to 67, or, more specifically, less than or equal to 65.
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percent based on the total weight of the first block

copol ynmer. The second bl ock copol yner has an aryl
wabkbosloemm7 cont ent | ess than or equal to 50 wei gar/US2005/042792

percent based on the total weight of the second bl ock
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T hay 7 :
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aver age nol ecul ar wei ght of 5,000 to 1, 000,000 grans
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@O—Pe en mor e specifically, at
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avenage nDIecuIar MEIght ,may preferably be up to
{1

wherein R, R® and R® are independently, at each occurrence, an alkyl group having 1
to 5 carbons and R'-R* are independently an alkyl, aryl, arylalkyl or alkylaryl group
having 1 to 10 carbons; n is an integer equal to 1 to 25; and sl and s2 are
independently an integer equal to 0 to 2. In some embodiments OR!, OR?, OR? and
OR* are independently derived from phenol, a monoalkylphenol, a dialkylphenol or a
trialkylphenol.

As readily appreciated by one of ordinary skill in the art, a bis-aryl phosphate is
derived from a bisphenol. Exemplary bisphenols include 2,2-bis(4-
hydroxyphenyl)propane (so-called  bisphenol A),  2,2-bis(4-hydroxy-3-
methylphenyl)propane, bis(4-hydroxyphenyl)methane, bis(4-hydroxy-3,5-
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800, 000 g/ nmol, or, nore specifically, up to 700, 000
g/mol, or, even nore specifically, up to 650, 000
walowlossébhe bl ock copol ynmer is present in an aROTAS2@5/042792
2 to 20 wei ght percent, based on the conbi ned wei ght
of the poly(arylene ether), high density polyethyl ene
et her, organi c phosphate ester and bl ock copol yner.
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0563@5% td £3I1Ys bdsed dn kA nMin QW& Lhit &F pbiy(¥§icab et Biphldensity
based on the conbi ned wei ght of "the poI??arylene
petylethylene,Hilegk ehpakyiney apdpigenigyhesphatagstfaini ¢ phosphat e
ester and bl ock copolyner In one enbodlnent t he

Ix\é\%lag ﬁgclh?ﬁ/e%{,atgg ogéa%bc fi’l{l}é}%%&ﬁ@% Ig%engfir% %E %\Angiluﬁﬁ %g g to 18
v gt é}ﬁﬁ:eﬁw Wasél ki |tk eombinte Melg}amfopolg{amrethha,nhlgh density
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peb@bhyl% Dlock gopaliyier K RROPPesRater e GHBGNS range the

%Bf‘%? cﬁ%%&opﬁbéﬁﬂaﬁin estePRhf rﬁe %?éaté?ethlaﬁso? bh@d ©F 7, or more

nore speci f l'ess than or equal
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ut .are not

cBGEp SRR e 15 piany P Po et T b RRRERE 16s tan

Qi 1497 a conbi nati on of phenyl groups and

substituted phenyl groups, bis-aryl phosphat e esters b

s d upon resorcinol such as, for exa resorci no

Additionaine iyl Breospplastic corpowtion ama ﬁg&?aﬂas@ao (F9BIRIn various
e I

TN S U Sl SIS By PR, niving v

gah'ﬁﬂ;qadilﬁt less tha1$ ef entabth ]f()rmrcmmetm(sai;dchlap,tfengvta)npjhc&lm&ﬁseﬂ@

for | e, 89492- 23- r. 7
£ o Lla ﬁpﬁ%ﬁﬁ p‘ﬁ‘g‘é‘ﬂﬂa‘iaé e ?aé%a?ﬂﬂz @109@&%01@&61%86
a%gég‘,sUQA aBorbdts;SsabEiRGk dich as light stabilizers and others; lubricants;
plasticizers; pigments; dyes; colorants; anti-static agents; blowing agents, foaming
agents, metal deactivators, and combinations comprising one or more of the foregoing

additives.

In one embodiment the electrical wire comprises a conductor and a covering disposed
over the conductor. The covering comprises a thermoplastic compoAsition. The
thermoplastic composition consists essentially of poly(arylene ether) having an initial
intrinsic viscosity greater than 0.35 dl/g, as measured in chloroform at 25°C; a high

density polyethylene having a melting temperature greater than or equal to 125°C and

a melt flow rate of 0.7 to 15; an organic phosphate ester and a combination of two

block copolymers having different aryl alkylene contents. The first block copolymer

has an aryl alkylene content greater than or equal to 50 weight percent based on the
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bi s- di phenyl phosphate (for exanple, CAS No.

181028-79-5), triphenyl phosphate (for exanple, CAS
wOla006h0E54986- 6) , tri s(isopropyl phenyl) phosphat ectfuszo0s/042792

exanpl e, CAS No. 68937-41-7) and m xtures of two or
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enbodi nent the organi c phosphate ester conprises a
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tenSsadiphest wshiep Hestgd 9q¢pghm@tmt}@nﬂfame propagation procedure contained in
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cprromHatcnesstcs 52 akimeiart Addhriomly.diopsaiftani0 sieples used to
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. to 1.5 wt % based on 't he
sét@ﬂm nAd uped lgdrean‘&ormmtg/ésacryiaélw@féth)? thmlng}usmlamf jalditives as

bl k
VTN e i .
pbféraﬁﬁ&s BBy clHeriRid 2 oIy BirbSats goBysilékane afithelfidecent ,

sed on the conbined wei ght of pol y(aryl ene ether)
hi gh density pol yet hyl ene, bl ock copol yner and
The sampphesphithe tharmeplasiy comAoL HATsare Aempted, typically in a melt

mixing device such as an compounding extruder or Banbury mixer. In one
embodiment, the poly(arylene ether), polymeric compatibilizer, and polyolefin are
simultaneously melt mixed. In another embodiment, the poly(arylene ether),
polymeric compatibilizer, and optionally a portion of the polyolefin are melt mixed to
form a first melt mixture. Subsequently, the polyolefin or remainder of the polyolefin
is further melt mixed with the first melt mixture to form a second melt mixture.
Alternatively, the poly(arylene ether) and a portion of the polymeric compatibilizer
may be melt mixed to form a first melt mixture and then the polyolefin and the
remainder of the polymeric compatibilizer are further melt mixed with the first melt

mixture to form a second melt mixture.

The aforementioned melt mixing processes can be achieved without isolating the first
melt mixture or can be achieved by isolating the first melt mixture. One or more melt

mixing devices including one or more types of melt mixing devices can be used in
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anount of organophosphate ester can be greater than or
equal to 7, or nore specifically, greater than or
wequmloese79. Also within this range the anount POT/US2005/042792
or ganophosphate ester can be | ess than or equal to 16,
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temperature of the poly(arylene ether) but less than the degradatlon temperature of the

high density polyethylene. For example, the poly(arylene ether), polymeric

compatibilizer, high density polyethylene and flame retardant may be melt mixed at an
extruder temperature of 240°C to 320°C, although brief periods in excess of this range
may occur during melt mixing. Within this range, the temperature may be greater
than or equal to 250°C, or, more specifically, greater than or equal to 260°C. Also
within this range the temperature may be less than or equal to 310°C, or, more

specifically, less than or equal to 300°C.

After some or all the components are melt mixed, the molten mixture can be melt
filtered through one of more filters having openings with diameters of 20 micrometers

to 150 micrometers. Within this range, the openings may have diameters less than or
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equal to 20 wei ght percent. The thernoplastic
conposition has a flexural nodulus |ess than or equal
woaokBedovpa as determ ned by ASTM D790- 03 usi RQTAIS2005/042792
speed of 1.27 mllineters per mnute and sanpl es
nol ded as described in the Exanples. The el ectrica
wire has an average flame out time |ess than or equal
equal 01 ¥enmnasetbas e nore spenificalip|less, thasgrequalde 40 micrometers.

ccor toth flane ro ati,on procedur t
Fibnatssoni R PP TP S P ST ToP oL By o 30
rﬂl%ﬁleﬂs@'@)r %oﬁ%ﬁf@lnffc@llyz éﬁrﬁea‘{;&&ﬁﬁ@ oflelhdl "B YO MBickishétgrs. In one

test wires having a conductor size of 0.2 square

embbdimvst hesmalien misERiMg! (e BseEbon, @ more filters having

ers, Addlt I
oP%rm&%t%x:ﬂHl I;%axtlrﬁg aver aglle ‘[ﬁolggs ntopﬁ%l}ag toc‘ﬁg'f? o?ﬁqeuﬁlﬁﬁjmess
ofﬂﬁlcuvaﬂ@onfthaa@qdmtortl nme greater than 70 seconds As
used herein "consists essentlally of permts the

|nclu3|on of additives as des d here| but
Thg cthgraeplagiigi FP’@S‘HQ‘PU%IV%?’F ?Qré?ﬁnén guEﬂ either by strand

pQﬂ’e}t%ﬁﬁ%’r{ de?®5t¥1agbl%zatﬂﬁﬂ ¥65188T 48 HiRkaRAl Wﬁadrﬁoéiﬁls&hment
pol'ysi | oxane and t 1 ke he conponents of the
t}tdlmﬁlms ;akeamckagedonmaaetull foil lineé plastie, erg. xesdypromyiénsabags dranetal

vice such.as.an conpoundi n ude

f‘b‘} ﬁg Bﬁﬁe&} qqg&e_%.“lb?tﬁm@ﬂ@ a&%%&eﬁﬁ?? n #% ke c(%’]Ia{e(gfﬁar y eth% pellet
f@lef8hds. POl ymeric conpatibilizer, and polyolefin are
sinmultaneously nelt m xed. In another enbodi nent, the
pol y(aryl ene ether), poI ymeric conpatibilizer nd .
Ty o cameliodimentpdret Hisrmen a&tlﬁecqm%m snsubptantiist frigp sadgvisible
p‘élq C{IBF flr?lﬁﬁﬁt'ie%t r@ét Heldif: ard! erﬁ‘ﬂ stahtialif'&ree of visible

F erral nd er of t’he polyol e i I's Turther
pﬁﬁictllatﬁ kepliritiesh viea ﬁpplhsdl toethe themtopﬂatlc @oﬁxppmlan means that
second el t m xtur.e.

R 8RS CRRPS B UGB! So10pe PRI RIS of 7

YK 86 iR lahd ﬂh%ﬁg altRicks8b A3 hmSndTBE plafhestads elsﬁéill’y 1nspected
then the polyolefin and the remai nder of the poly

fmohl;aak ispéoki veith Hreendked teve rthersdtel misaber of black ﬁéeeﬂqs rf§f all five

n1xt e to f sec t
A S 07 P T Bt 70, o
eVbrt Moty spb&ﬂlcﬂl}}, MNgs tia of e to 50.

In one embodiment the pellets are melted and the composition applied to the
conductor by a suitable method such as extrusion coating to form an electrical wire.
For example, a coating extruder equipped with a screw, crosshead, breaker plate,
distributor, nipple, and die can be used. The melted thermoplastic composition forms
a covering disposed over a circumference of the conductor. Extrusion coating may
employ a single taper die, a double taper die, other appropriate die or combination of

dies to position the conductor centrally and avoid die lip build up.

In some embodiments it may be useful to dry the thermoplastic composition before
extrusion coating. Exemplary drying conditions are 60-90°C for 2-20 hours.
Additionally, in one embodiment, during extrusion coating, the thermoplastic
composition is melt filtered, prior to formation of the covering, through one or more
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melt m xture or can be achieved by isolating the first
melt mxture. One or nore nelt m xing devices
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In one embodiment, the composition is applied to the conductor to form a covering

disposed over the conductor. Additional layers may be applied to the covering.

In one embodiment the composition is applied to a conductor having one or more
intervening layers between the conductor and the covering to form a covering
disposed over the conductor. For instance, an optional adhesion promoting layer may
be disposed between the conductor and covering. In another example the conductor
may be coated with a metal deactivator prior to applying the covering. In another
example the intervening layer comprises a thermoplastic or thermoset composition

that, in some cases, is foamed.
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than or equal to 250C, or, nore specifically, greater
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fo¥bgding etaks. MEetcohilhdier @ely 4166 B&l&khtémﬁltb,r e.gptieorf sllvbﬁr S
havi ng openings with a maxi num di aneter that is |ess

than or equal to half of the thickness_qf the.coverin
The crase sesaarl ey of tha SoRdstorspe é@?ﬁf&S&a SOVFTHIE 8N VB‘% and

is tﬁ%@?l%ﬂ&érﬁu eﬁ i it g en& b\ thp%’le&hEﬁ%r@ efllleeélé&ﬁédl QAreddan be

ter zation, coo and pac age In one
umdba:sdelacﬂm mﬂeewphdut dinsitatios, palokings dor exampie el hffroess wire for

t f il
v R B S5 i BRLREERB R PO RndegTR By e for
1r%‘éﬁﬁ1léﬁfse@/nferféfnlﬁﬁ3ﬁn£’cﬁiﬂ &minbhik &b agise fdreledt€e cars, as well as
enbodi ment, the t her nopl astic conp03|t|on IS

slstpmmiﬂnpalano}/ﬂferlé@ of visible particulate inpurities.
As used herein, the term"substantially free of

V%r%%s?réoe%fi&? éﬁ: Q)Le% r@?é&ljléa'l Gire 1?%@691 iR r@q tP‘?glIrQq shows a

4 | & Eonpos tlon nmeans at whe
cswmcg§ i41(;j idfsposesl omrea:tcomductmj dedht oné @nrhoﬁlm)&naqﬂnescovenng, 4,
havi.ng di nensj ons 75 mm X 50 nd havin
CORPHRSTC] sfoea?eds thﬁ%ﬂlas% éOIBP%%%% FeSRrLRY %&Vs of exemplary

e1e€§f?:§f3$vﬁgs iQ @hmﬁ%F%‘ﬂ?&@aﬂ@ 31 hrilhe Nk L3Retif€ 4, disposed

nunmber of bl ack specks for all five plaques i's
olva%cctﬂdadonﬂ e@}nmsm@am@allt@mf stigds a@é@moptl@rml pgditippaj Jayer,

: Hgs%ogqrd ggqﬂatke tcgvégig, OA{ and " %e conﬁl?ctgxp e2(:' ﬁ%ﬂyélnbodﬁﬁént, the
covering, 4, comprises a foamed thermoplastic composition. Conductor, 2, can also
comprise a unitary conductor. Figure 3 shows a covering, 4, disposed over a unitary
conductor, 2, and an intervening layer, 6. In one embodiment, the intervening layer, 6,
comprises a foamed composition. Conductor, 2, can also comprise a plurality of

strands.

A color concentrate or masterbatch may be added to the thermoplastic composition
prior to extrusion coating. When a color concentrate is used it is typically present in
an amount less than or equal to 3 weight percent, based on the total weight of the
thermoplastic composition. In one embodiment dye and/or pigment employed in the
color concentrate is free of chlorine, bromine and fluorine. As appreciated by one of
skill in the art, the color of the thermoplastic composition prior to the addition of color

concentrate may impact the final color achieved and in some cases it may be
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In one enbodi nent the pellets are nelted and the

conposition applied to the conductor by a suitable
worbtspdssduch as extrusion coating to form an ePettuS2@ai42792

wire. For exanple, a coating extruder equipped with a

screw, crosshead, breaker plate, distributor, nipple,

and die can be used. The nelted thernoplastic

AGPRPRSIUs 98 LAPIE @ GRYEHIAS JagthSPARRH OM6F Qabilization agents.

circunference of "the conductor. Extrusion coating may
Béephiog agesisnghé codgrestabilization @serss eare dpervndie, thet gbrand are

approprd ate..di,e or conbination of dies to position the
C@%ﬁﬁﬁ%%%?“%%%ﬂ?ally and avoid die lip build up. In

sonme enbodi nents it may be useful to dry the
ThbethemIpastit Cconopmimint i+ah chefroak vaxd mtes finther cidlstnged by the

Exenplary,dnying conditions are 60-90C for 2-20 hours.
follnaving eRiklimyiing exagidesenbodi ment, during extrusion

coating, the thernoplastic conposition is nelt

EANer g, prior to formation of the covering, through

one or norefilters having opening dianeters of 20

mcroneters to 150 microneters. Wthin this'ran?e t he
Thpdollowgsg dxampleswsreagparsl ugingthe materiats listeddgukable b 30

m croneters, or nore specifically greater than or

equal to 40 mcroneters. Also within this range the

openi ngs di aneters may be | ess than or equal to 130

m cronmeters, or5 rr specifically, less than or equa

to 110 mcroneters. Alternatively, the one or nore

filters have openings with a maxi num di aneter that is

| ess than or equal to half the thickness of the

covering on the conductor. The extruder tenperature

during extrusion coating is generally less than or

equal to 320C, or, nore specifically, |less than or

equal to 310C, or, nore specifically, less than or

equal to 2900C. Additionally the processing

tenperature is adjusted to provide a sufficiently

fluid nolten conposition to afford a covering for the

conductor, for exanple, higher than the nelting point

of the thernoplastic conposition, or nore-specifically

at | east 100C higher than the nelting point of the

t her nopl asti c conposition.
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After extrusion coating the electrica
cool ed using a water
woanisioasr on conpri si ng one or

cool i ng net
20 to 85C.

onto a spool
THR et ers per

wire is usually
spray, air jets or a
nore of the foregoiusgpos/042792
hods. Exenplary water bath tenperatures are
After cooling the electrical wire is wound

or like device, typically at a speed of
mnute (mMmn) to 1500 mMmn. In one

bat h, water

enbodi nent, the conposition is applied to the
conductor t fnr,m‘ i i
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rarartrty 0O
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Addi ti onal |
such as rou
but are r-

SRRy '}\?\%Wéls%‘%a"ige;lt igwiageaiaff V50510 min
geftelirrﬁgglgf 8?58 0 S"F %l fﬁg 8‘% (f{eé bed above and
St ety ST e

nEhepicalsy ong. Suitabl e conductors include,
imted to_ copper wre i i

HD®Ed wire,
of the fore
coated with
area of the
may vary an

, pp —alumnpumwire,—————
hAd highr densty polveihslepoharingi AgmsRelloy by of 0.8
yell Agimetetarginefih acoveding de oA SRy 1A123§ pe described
alsnvg. andt ¢commerciilllyvayailabl ooy ddissus ddreimiepdy under
denthdedamiec Hh@dEXhS3SEess of the covering
d is typically deternm ned by the end use of

Thh& Bl@t r

as electric
exanple, fo
househol d e
power, wre

Cal piypienyltig]@leqrily(thglensibutglenapdigphengldthylene
BiotR dobbI9Riet Hal ot @ph&@iyiethylehdidomtant 6067 weight

BRENEBSseW 6if HOotAUKEERDLT &% bWck Ecopfymer and
bRl ARRIEERER AU Enbffcabl eCt 11 C

or tnstrunents, wre for information

Kmlég}flli cat

{

A nifxhre 'Ot pgfysﬁér{y'l&hﬁé{e%olﬂ%th%én'e/p?épylene) and
polyphenylethylene-poly(ethylene/butylene)-polyphenylethylene
block copolymers having a phenylethylene content of 13 weight
percent, based on the total weight of the block copolymers and
commercially available from KRATON Polymers under the grade
name G 1657.

Tuftec H1052

A polyphenylethylene-poly(ethylene/butylene)-polyphenylethylene
block copolymer having a phenylethylene content of 20 weight
percent, based on the total weight of the block copolymer and
commercially available from Asahi Chemical.

BPADP

bis-phenol A bis-diphenylphosphate (CAS 181028-79-5)

Examples 1-7.

Examples 1-7 were made by combining the components in a twin screw extruder. The

PPE and block copolymers were added at the feedthroat and the PP was added
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shi ps, airplanes, and the like. A cross-section of an
exenplary electrical wire is seen in Figure 1. Figure
wa 280em6s192 covering, 4, disposed over a conducPOm/US2005/042792
In one enbodi nent, the covering, 4, conprises a foaned
t her nopl astic conposition. Perspective views of
exenplary electrical wwres are shown in Figures 2 and
d@vnshiegur €Tz BRARY wac oddeditygy liduiddinggstsdd the eecoad half of the

exprbnbhe sl Sstiegiap gl i bpleliefd bl iR ofMfuder
arkOURS gélgati,zéld nekidl DO as MBS Holdedt At RaesRIRRGs BAtflexural

the covering, 4, conprises a foaned thernoplastic
moduipsdieti deflect@origmpermityre,2nd geeht Bow andesripitinge a unitary
conductor. Figure 3 shows a covering, 4, disposed over

unjtary.,c C , i i I .
e SRS IFRED e PE 8 ASTML 50900y ESpediof 127
maliiRATe fercaimpasird i rxpfosed it kiograhs peasqalrs centiangeri (kg/cm®).
a plurality of strands. A col or concentrate_or
Thesalaeseiveharaile deragsdddies S%m@e%-hgﬁ?rﬁ%? &t fog flexural modulus

i QB Pri.OL.: 0 1H009ki - |
T
caimundr dreiss holiatimer ofetihiad 20 seBonisi grhe Plestarehi-80G2deogn Toyo

on the taotal wei the.t.her | astic .conposition,
MarbigRe &roeh %k%yiﬁgm%?lnﬁﬂﬁ@% RGETRHeRROYR S Table
»rcolor concentrate is free of chlorine, brom ne and

fluorine. As appreciated by one of skill in the art,

the color of the thepnogl astic conposition prior ta
Heste distddiion ¢empstaturs GADE ﬁ@érﬂqtmn%ysmap%\%fw R&4$daat 4.6

ol or achieved.and in ne_cas [ :
k]ﬁ%gr@% |p8§,6.§ lﬁﬁlélgg%f % gvgglgsn?reaeﬁ( S ?"I:dclcﬁaoergcJ %’t%gc\éﬁﬁqér ?%Ee?’gﬁ and
aRGBO hiveradd) FaRRE REMPREN SEmPRE wepd Bioldddaling thakame conditions as
agents are known in the art and are commercially

thensaimipkesifer flermeal masiulispl astic conposition d eieci pcal
wire are further illustrated by the foll ow ng

ML Tk ARG ¥ ATRL &S ninEAONRE BTV D1238 at 280°C and 5 kilograms.

Values are expressed in grams per ten minutes (g/10 min) and are the average of two
values. Samples were molded using the same conditions as the samples for flexural

modulus.
The thermoplastic compositions of the Examples and data are listed in Table 3.

Electrical wires were produced using the thermoplastic composition of Examples 1-7.
The conductor had a cross sectional area of 0.2 square millimeters (mmz). -The
thermoplastic composition was dried at 80°C for 3-4 hours prior to extrusion with the
conductor to form the electrical wire. During extrusion the melt was filtered prior to
being applied to the conductor. The coverings had thicknesses of 0.2 millimeters.
The electrical wire was cut into 80 centimeter lengths and subjected to a flame as
described in 1SO 6722. The average amount of time (in seconds) required for the
sample to extinguish (the average flame out time) is expressed in Table 3, based on 10

test wires.
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The foll owm ng exanpl es were prepared using the
materials listed in Table 1. Table 1. Exanples 1-7.
waxerspes®71- 7 wer e made by conbi ni ng t he conpoREMUS2(08/042792

a twin screw extruder.

The PPE
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The thernoplastic conpositions of the

Exanpl es and data are listed in Table 3. Electrica
W res were produced using the thernoplastic
conposition of Exanples 1-7.
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The conductor had a cross sectional area of 0.2 square
mllimeters (nm®). The thernoplastic conposition was
wdnrpwstests7 800C for 3-4 hours prior to extrusi ORCWUSEN05/042792
t he conductor to formthe electrical wre. During
extrusion the nelt was filtered prior to being applied
to the conductor. The coverings had thicknesses of 0.2
T461é ki meters. The electrical wire was cut into 80
centineter lengths and subjected to a flane as
described | LSO 6722 The average—at Ent of —time lin
seconds) redfﬁi red%or the sarrpl‘é to eiti ngui ’i] (th
average flame outltine) iis expriessed in Fable a
PRBn 10 test Wlres. Pable 2Fdbl e 332 Conpaf at i ve %xanpfS
Exanples 5-7 are g¢onparafive exanpl es which icontailn
HBPEypr opyl ed i nst®ad of 27i gh d&hsi tyr pol yetihyl enef and
have conparabl e wei ght average |aryl kyl enel _cant ent
PR o Exanpl es}2-4. $urprisimngly Bxanpl e@72-4 halve 27
average flame out |tines that arle 4-6%of the average |
K&Giesee out tinmes for Exanp es 5-0 | n @additiof, 10
Exanpl es 2-4 have|fl exural noddl us val ues that are
Hicaser than tthe flexural rpdul us- val uers for Bxanples
5-7. Exanple 1 shows that| conpgsitions having a
gyshohted aryl alkyjene cantent ess than 20% can hrave
an average fil ane qut tinme greatler than 10 seconds.
KGEWG 47 TS| graph showlng the. relatfonshi psbet ween
e fl exurall nodullus of Exanples 2-4 and the|l flexural
T us—of xanpl 5-7. [H gure 'S graphnshovvl 0
%’ﬁgyr el ati oni)s(lhi pb(—:‘ltslvveen tthe fl a}rg out @%I nes

Fl\%d”“' €S~ 2= @Rd iE T anEBET TA718S 3675#3”@4@5% o[15803

ile the invéntiagn has teen descrlbe wth reference

f)"l\“ a—several lﬁuuuuiﬁb‘lllb !129 be FEHer STReg DY 84

C ski IIed theg art trajt varli‘ous changes ey be

rade—and—egdivatet ray—h aub?%itut if for ETETTHE
MF reof w thout dezb rting"fromi{he scppe of e
dci

—

Inunnflnn Hn A I i~y g wnd:t:ﬂn H I
1 © A—aaatt+oh; ey — 1l rcap T ors 1Ty be—ade
Wtekg}’éfdlaﬁf"eré‘giart cyl ar sitjuation @r maé rial E? the30
arybachi A4¥leBRLY he iffent i g7 wi t helit dep8rtingffro
comgapént i al
Avg  flame ouly o g 4 3 131 65 4

time

*Comparative Example

Examples 5-7 are comparative examples which contain polypropylene instead of high
density polyethylene and have comparable weight average aryl alkylene content to
Examples 2-4. Surprisingly Examples 2-4 have average flame out times that are 4-6%
of the average flame out times for Examples 5-7. In addition, Examples 2-4 have
flexural modulus values that are lower than the flexural modulus values for Examples
5-7. Example 1 shows that compositions having a weighted aryl alkylene content less
than 20% can have an average flame out time greater than 10 seconds. Figure 4 is a
graph showing the relationship between the flexural modulus of Examples 2-4 and the

flexural modulus of Examples 5-7. Figure 5 is a graph showing the relationship
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scope thereof. Therefore, it is intended that the
invention not be limted to the particul ar enbodi nents
wdizewlesod as t he best node contenpl ated for cRCTAIS®S/042792
out this invention, but that the invention wll
include all enbodinents falling wthin the scope of
the appended clains. Al cited patents, patent
beRBr ﬁ@tﬂ'aﬁ’l@%ut affds OF E@amﬁl%_ﬁ eLEREhe dlaghe i€ e b Bgdmples 5-
herein by reference in their entirety. WHAT IS CLAI MED
71S: 1. An electrical wire conprising: a conductor, a
covering di sposed over the conductor wherein the
wiThe tgéﬂ%as%éen%&a%mﬁﬁwe&nwEwg%warmmiﬁle@ts, it
r I'c conpositron conprises 1) a
wnpba ﬁﬁﬂ@fét@(b’d?bjbt}heb)t Glleiliin thee drt diat derisust shapgrsyeahé erde and

e A BS FRRRAShEcr IFBFEY et TRITQLL FPeaiBars T soope
offhe n\?}lﬁgxgsm Mtlwtmﬁﬂf%oélﬁéﬁlJn@ 3hayobe BEEAo Adupl @ particular

Seco ed on teén electrical wré sanples having a
sitatidn ot matesinlzto thé tdac}ihngsqw‘réthe ll‘mentwmtéf)@t departiag from essential

covelrin ess.of 0,2 ters te C

scope et o nestoRoigticriod) bt Febhehh G BREAH8 te
pérticul® &hbdMh8Hts disélosdd@s @k@)@itﬁh@@é cotitérgplated Ghradanying out this
mhereln t he bl ock copol¥ner has a wei ghted_aver

mamyunormbktyth@trtbe ooisnéen Wit gwlude ailr?mb%‘rrm@ﬁﬁ@ﬂhrtgowggm the scope
ﬂﬁ%%v %ﬁga&ggﬁ 3. The electrical wire of daim1l,

ernDpIastlc conposition is essentlally
free of an al kenyl aromatic resin. 4. The electrica
AW diredqfatebisapareht dpplibatiomis nartdhathérhreferenmien siei iscorporated herein by

conmposition has a flexural nodulus of 6000 to |ess
refergRcerg BeRy $AEYr ams per square centimeter as
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det erm ned by ASTM D790-03 using a speed of 1.27

mllinmeters per mnute. 5. The electrical wre of
wahkeierned497wher ei n t he pol y(aryl ene et her) has BaT/US2005/042792

initial intrinsic viscosity greater than 0.35
" deciliters per gram as neasured in chloroform at

250C. 6. The electrical wire of daim1, wherein the
“@ﬁkﬁﬁ?@%ﬁ&ﬁﬁiﬁﬁher) is present in an anount of 30 to

wel ght percent, the high density polyethylene is
present in an amobunt of 12 to 40 wei ght percent, and
1.t he A elektricalpwirg pempusingonbi nat i on of bl ock copol yners
is present in an anount of 2 to 20 wei ght percent

ba eq on_the combi ned wei ght of poly(arylene ether),

‘aﬂﬁﬁﬂcaéﬁs?ty pol yet hyl ene, bl ock copol ymer and-or-ganic
phosphate ester flane retardant. 7. The el ectrical

a Wedveried Gkposel 1 overhehei sontih@onrgherein iteo sqoivating esamaprises  a
flame retardant, conprises a bis-aryl ghosghate of

thegpaplastic cpmpegption gRbihe therpoplas rRsTtigRgOmprises’

i ndependently an al kyl group having 1 to 5 carbons and
1= j endently an al kyl, aryl, arylal kyl or
Og%ﬁﬁﬁgﬁgﬁmg?%%% having 1 to 10 carbons; n is an

integer equal to 1 to 25; and si and s2 are
(i) ndéghedeaisity pglyethyleneieger equal to 0 to 2. 8. The
electrical wire of aiml, wherein the thernoplastic

G§g$€@§%3%%ﬂ%ﬁgpgﬁ&ses a continuous high density

y phase and a di spersed poly(aryl ene ether)
phase. 9. The electrical wire of Caiml, wherein the

(ivhar orpaliaphosphaterspes flameretdrdatther conpri ses one or
nore additives selected fromthe group consisting of

ntjoxidants, .fillers havin n._aver, i Cl '
gicts T TeRetguiar Tonan avnes aHuRerh e FAL thd & BhEF (o 10
SGEA HasB@ o NEn ¥MecBUA! R RfpldsCheing Z eonddsortsianoe.2 square
equal to 10 mcroneters, silicates, Ti Q2 fibers, gl 88
nfillistess agd aseverpiesthickness f &2 milkizreshigsied aﬁﬁ?fél,ngrigég, 6722

fo%%gdlfc?c!reslaz%g less than or equal to 2.5 millimeters.

2. The electrical wire of Claim 1, wherein the block copolymer has a weighted

average aryl alkylene content greater than or equal to 15 weight percent.

3. The electrical wire of Claim 1, wherein the thermoplastic composition is

essentially free of an alkenyl aromatic resin.

4. The electrical wire of Claim 1, wherein the thermoplastic composition has a
flexural modulus of 6000 to less than 18000 kilograms per square centimeter as

determined by ASTM D790-03 using a speed of 1.27 millimeters per minute.

5. The electrical wire of Claim 1, wherein the poly(arylene ether) has an initial
intrinsic viscosity greater than 0.35 deciliters per gram, as measured in chloroform at

25°C.
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agents, UV absorbers, stabilizers, light stabilizers,

| ubricants, plasticizers, pignments, dyes, colorants,
wanvic/ssari c agents, bl owi ng agents, foam ng agemtus2005/042792

nmetal deactivators, and conbi nati ons conprising one or
“nore of the foregoing additives.10. The electrica

wre of Claiml, wherein the thernoplastic conposition
6.conpThedsctaiciliwjre ct@lsin |, phksest thy ipehgarybene sthey) ipptesent in an

flowrate of _0.29 grans r.l i nut es .t 5 grans £
o] oA G40 A ST T e AL P TN et oageeht i an
arHc?L}nﬁ @ rROWE QD &eFLi At pRREhE bhd &t Nb@NcdpBRSAdrYor combination of block
pol yethyl ene, a | oad o' 2,16 kil ograns and

a .
cdpelypesraiupresent ingogapunt bf 2TieeOcv eight peseant Wased asfthercgmhined

1, . wher eij he t.her | ast.i 0 oy C ' .
LB % B S pREBE My OB RF I o
pmgﬁﬁéieeﬁeﬁﬂﬁn§mam,d wei ght of pol y(aryl ene ether)

hi gh density pol yet hyl ene, bl ock copol yner and organic

phosphate ester flame retardant, 12. The el ectrica

Twi reThe etsciicl wirapleldim {n@hgivsutie Sieanicgmogeiy Fyer flame
t j bStel t he anount of
regagb%lﬁgp%gigé;s J;[%ﬁ?{ég})l gﬁé/Sp\i/\létieé)Et% ai%gl on the total
amounts of high density polyethyl ene and pol y(aryl ene

et her) i n 5)@? th qoeé)l astic conposition. 13. The

eleﬁl?tri =W re gt ai ¢h 1] wherein the high density

Rpo-yed ken R a bPPHQ}Réﬁperature greater than or
—/T

equgl t 4C. 1 he &l ectirical wire of Claimi1,

whetei n the bl ock copol yper conprises a block that is

a cBhtrolled distributiBh copol yrquH 15. The covered

of Caiml1, wherein the block copo yher conprises:. a

first block copolynmer having an aryl al kyl ene content .
wheedi Rr RP had RO bredqdadendentyanvkyg lzroypehayving | thasadonmand R -

he t.otal i ght h [ b k X d
RS GEbri BB BB R b T Gh B YF APk . PEURE dno 10
c%r?&?s; WhRMnRtee Qfabl Ref 6808, £RASAhndrs2t 416 ihd¥pahdantty @htinteger

t he second bl ock copol yner.
equal to 0 to 2.

8. The electrical wire of Claim 1, wherein the thermoplastic composition
comprises a continuous high density polyethylene phase and a dispersed poly(arylene

ether) phase.

9. The electrical wire of Claim 1, wherein the thermoplastic composition further
comprises one or more additives selected from the group consisting of antioxidants,
fillers having an average particle size less than or equal to 10 micrometers, reinforcing
agents having an average particle size less than or equal to 10 micrometers, silicates,
TiO,, fibers, glass fibers, glass spheres, calcium carbonate, talc, mica, mold release
agents, UV absorbers, stabilizers, light stabilizers, lubricants, plasticizers, pigments,
dyes, colorants, anti-static agents, blowing agents, foaming agents, metal deactivators,

and combinations comprising one or more of the foregoing additives.
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16. The electrical wre of daim1l1, wherein the block
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on the total amounts of high density polyethylene and poly(arylene ether) in the

thermoplastic composition.

13.  The electrical wire of Claim 1, wherein the high density polyethylene has a

melting temperature greater than or equal to 124°C.

14.  The electrical wire of Claim 1, wherein the block copolymer comprises a block

that is a controlled distribution copolymer.
15.  The covered of Claim 1, wherein the block copolymer comprises:

a first block copolymer having an aryl alkylene content greater than or equal to

50 weight percent, based on the total weight of the first block copolymer; and

a second block copolymer having an aryl alkylene content less than 50 weight
percent based on the total weight of the second block copolymer.

16.  The electrical wire of Claim 1, wherein the block copolymer comprises a

diblock copolymer and a triblock copolymer.
17.  An electrical wire comprising:

a conductor, and
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50 wei ght percent based on the total weight of the

first block copol yner,wherein the second bl ock
woapwlogpmdr has an aryl al kyl ene content | ess t RaWUS2005/042792
equal to 50 wei ght percent based on the total weight

of the second bl ock copolynmer. 19. The electrical wre

of Claim18 wherein the thernoplastic thernoplastic
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to 1500 Mpa as determ ned according to ASTM D790-03
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(iQPW%?%ahi@ﬁhd&%ﬁﬁt@ lestern flame GeRrdang Wihegaghe binckrcopolymer has a
conductor 1n an _electrical wire conprises: (i) a
weighjedaavgtagn eryd elkertene cqntent greqierghameifgpahto Bél(‘YlgéWeécﬁ%f:
(iii) a block copolyner; and (iv) an organi c phosphate

ster, f - owherein the electrical wire has
1§'n aégréé%g’??apg\hn%r%aﬁhﬁnﬁg | ess than or equal to 10
seconds based on ten test wires having a conductor
asbaducafr, $hd2 square mllineters and a covering
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SEFfh PPN Sor DSkt DB, B9y o
therMBpla&sSconkiRiti 5 a@ttlermoplastic composition consists essentially of:
(i) a poly(arylene ether);

(ii) a high density polyethylene;

(iii) a first block copolymer;

(iv) a second block copolymer;

(v) an organic phosphate ester flame retardant,

wherein the poly(arylene ether) has an initial intrinsic viscosity greater than 0.35 dl/g,

as measured in chloroform at 25°C,

wherein the high density polyethylene having a melting temperature greater than or

equal to 125°C and a melt flow rate of 0.7 to 15,

wherein the first block copolymer has an aryl alkylene content greater than or equal to

50 weight percent based on the total weight of the first block copolymer,
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wherein the second block copolymer has an aryl alkylene content less than or equal to

50 weight percent based on the total weight of the second block copolymer.

19.  The electrical wire of Claim 18 wherein the thermoplastic thermoplastic
composition has a flexural modulus less than or equal te 1500 Mpa as determined

according to ASTM D790-03 using a speed of 1.27 millimeters per minute.

20. The electrical wire of Claim 18, wherein the electrical wire has an average
flame out time less than or equal to 10 seconds based on ten test wires tested
according to ISO 6722 for cables with conductor sizes less than or equal to 2.5 square
millimeters using test wires having a conductor size of 0.2 square millimeters and a
covering with a thickness of 0.2 millimeters and further wherein all ten test wires have

a flame out time less than 70 seconds.

21. A thermoplastic composition useful in a covering disposed over a conductor in

an electrical wire comprises:

(i) a poly(arylene ether);

(ii) a high density polyethylene;

(iii) a block copolymer; and

(iv) an organic phosphate ester flame retardant,

wherein the electrical wire has an average flame out time less than or equal to 10
seconds based on ten test wires having a conductor size of 0.2 square millimeters and
a covering thickness of 0.2 millimeters tested according to ISO 6722 for conductor
sizes less than or equal to 2.5 millimeters and all ten test wires have a flame out time

less than 70 seconds.
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