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Thermoplastic compositions are also often used as insulating materials for electronic
parts. The printed circuit board is then passed through a heating oven (re-flowing
oven), thereby melting the solder to fix the electronic parts to the wiring board. The
surface-mount technology permits mounting to be conducted on both surfaces of the

printed circuit board thereby reducing production costs.

However, the surface-mount technology suffers from several drawbacks. For
example, upon exposure to a lead-free solder, many of the thermoplastic compositions
that are used as insulators begin to fail. Loss of insulating ability, which generally
occurs after failure, renders the thermoplastic composition unreliable for these types
of applications. It is therefore desirable to have thermoplastic compositions that can

contact lead free solder without any of the aforementioned disadvantages.
SUMMARY

Disclosed herein is a high temperature thermoplastic composition comprising a
polyarylene ether consisting essentially of plurality of structural units of the formula
@:
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structural unit, each QL and @2 are independently a halogen, a primary or
secondary | ower al kyl, a phenyl, a hal oal kyl, an am noal kyl MAD 7007

hydr ocar bonoxy, a hal ohydrocarbonoxy wherein at |east two carboﬁ“h%ons
separate the Rghagsidnd oxygen atons, and wherein thgc%gzg@[ékﬁne et her
has an intrinsic viscosity of |less than or equal to about .f eciliters
per gram a polyarylene sulfide; and glass fibers. Disclosed hereinis a
hi gh tenperature thernoplastic conposition(?onpr}sing a pol yphenyl ene
ether consisting essentially of plurality o ctural units of the
formula (1): @ Q@ OO0 ii. Q (I) wherei each structural unit, each
QL and 2 are independently a hal ogen, a "pr\ y(BT secondary | ower al kyl,
a phenyl, a haloal kyl, an am noal kyl, a hydyocarbonoxy, a

hal ohydr ocar bonoxy wherein at |east twoicarfhon & ons separate the hal ogen
and oxygen atons, and wherein the polyarylene @ther has an intrinsic
viscosity of less than or equal to about 0.15 deciliters per gram and a
pol yaryl ene sulfide, wherein the conposition has a heat distortion
tenperature value of greater than or equal to about 250C, a notched Izod

i npact strength of greater than or equal , to about 1 ft-lb/inch and a UL-94
flammability raPhignder spelpstrustural gnit, gach @ @gnc) Q7 are\gpslepengently G beepen, 2

PCT/ US2004/ 0406pfinary or secondary lower alkyl, a phenyl, a haloalkyl, an aminoalkyl, a

hydrocarbonoxy, a halohydrocarbonoxy wherein at least two carbon atoms separate

the halogen and oxygen atoms, and wherein the polyarylene ether has an intrinsic
viscosity of less than or equal to about 0.15 deciliters per gram; a polyarylene sulfide;

and glass fibers.

Disclosed herein is a high temperature thermoplastic composition comprising a
polyphenylene ether consisting essentially of plurality of structural units of the
formula (I):

& Q!
O........

i <@ <
O

wherein for each structural unit, each Q' and Q? are independently a halogen, a
primary or secondary lower alkyl, a phenyl, a haloalkyl, an aminoalkyl, a
hydrocarbonoxy, a halohydrocarbonoxy wherein at least two carbon atoms separate
the halogen and oxygen atoms, and wherein the polyarylene ether has an intrinsic
viscosity of less than or equal to about 0.15 deciliters per gram; and a polyarylene
sulfide, wherein the composition has a heat distortion temperature value of greater
than or equal to about 250°C, a notched Izod impact strength of greater than or equal
to about 1 ft-Ib/inch and a UL-94 flammability rating of V-0.



Di scl osed herein too is a nethod of manufacturing an article conprising

bl ending a conposition conprising a polyaryl ene ether consisting
essentially of plurality of structural units of the fornula @ Qd Qo-
-2 iii. Q (I) wherein for each structural unit, each QL and amfﬂw7

i ndependently g a primry or secondary | ower henyl, a
hal oal kyl, an anlﬁ%@%%ﬁ a hydrocarbonoxy, a halohydﬁgéén%%ﬁ§§§ mhereln
at | east two carbon atons separate the hal ogen and oxygen atons, and
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equal to about 15 deciliters per am .a ene sul nd gl ass
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resi stant hi gh stexnmel aditsotht foenwlof): asti ¢ conposition that conprises a

pol yaryl ene ether, a polyarylene sulfide, and glass fibers. The

pol yaryl ene ether has an intrinsic viscosity (1), less than or equal to
about 0.15 deciliter per gram as determ net\i hl or of orm at 25C. The use
of the low IV polyarylene ether permts inp gd bl endi ng which leads to

i nproved high tenperature properties. The 1 e@per at ure t her nopl astic
conposition also advantageously displays a mal resistance effective to
w thstand the high tenperatures encoumﬁeréﬁ in@ re- fl owi ng oven. Further,
the high tenperature thernoplastic conmpositio nore closely match the

t hermal shrinkage of polybutylene terephthala e (PBT) which is presently

sed in sol der connect cat ons thernD | astic
gonposltlons ar@'gFg gﬁ?ﬁ%ﬁ%d@‘1ﬁm? RL g%%ﬁ#mb Wﬁ&ﬁ%epls |

i mproved mntnoubnmmy mnangmhmthmeKMQWIngImmqtesgmngmweqM|mmnmﬂwsuxh as

mol di ng machi Neg §nox Aﬁiﬁd &ééa?b%ﬂ&&%he%ﬂ.]dattlé%% tlvb lé% doeT &nshge ate

tenperature t her p astl COITp sitrons”can Into various
shapes and the halogen and oxygen atoms, and wherein the polyarylene ether has an intrinsic

viscosity of less than or equal to about 0.15 deciliters per gram; a polyarylene sulfide;

and glass fibers.
DETAILED DESCRIPTION OF EMBODIMENTS

Disclosed herein is a solder resistant high temperature thermoplastic composition that
comprises a polyarylene ether, a polyarylene sulfide, and glass fibers. The
—polyarylene-ether-has—an-intrinsic-viscosity - (IV)- less-than-or-equal-to-about-0:15
deciliter per gram as determined in chloroform at 25°C. The use of the low IV
polyarylene ether permits improved blending which leads to improved high
temperature properties. The high temperature thermoplastic composition also
advantageously displays a thermal resistance effective to withstand the high
temperatures encountered in a re-flowing oven. Further, the high temperature
thermoplastic compositions more closely match the thermal shrinkage of polybutylene
terephthalate (PBT), which is presently used in solder connector applications. The
high temperature thermoplastic compositions are also advantageous in that the
thermal performance is improved without any changes to existing processing
equipment such as molding machines, dies, molds, extruders, and the like. The high

temperature thermoplastic compositions can also be molded into various shapes and
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connectors, circuit boards, pipes, rods, filns, sheets and bearings whi ch
renders themuseful in electrical appllcatlons whi ch m ght _i, g; gb@
contact with |ead free solder. As noted above, the high teﬁpera ure

t her mopl asti ¢ g@IRYGLIshOon conprises a polyarylene ethg T,Ugalo(g;ajoyﬁr yl ene
sul fide, and glass fibers. The pol yaryl ene ether and the polyaryl ene

sul fide constitute a thernoplastic blend. The term pol yaryl ene et her
i ncl udes pol ypfl‘&'ﬂis!'s@dheasedohﬁ’ctofsl:’aﬁ)mt uwxhyeﬁgek,ae@, ﬁhﬁb?rshéeﬁl‘tﬁd‘ﬂbéaﬁmgspm yaryl ene

pol yarylene ~ critih s Rk Ry aFisdoficsiobRoen e fmstat By i ¢ -

conpounds, and l¢aliéed solder, and conbi nati ons conprising at Ieast one of the
f oregoi ng pol yaryl ene ethers. Partially crosslinked polyaryl ene ethers, as

welljI as [n'hxt Er Q’ﬁ mtedbamt@ ha tén'lﬂaﬁﬁﬁ'e:[ iRAhpRENE ed?,tﬁ‘poaﬁ&ee&nﬁéé l&tl SO Ibe

used in the hi erature nmopl astic C osi tions pol yaryl ene

ethers conpri sg’°]§“§]g%regfeftaf°5’m&? ﬂ"g‘%q%’ra&fl gl.??ﬁtﬁ’npoflw PrLyarylese giferpnd 1y "2 @
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|ndependently a_ hal o ond r ower an

al kyl cont ai ni ﬁrécpuges %gyp]?en&’g'? 8#11&8@{% 5’01 ene ﬁe ﬁlyionomer?‘ué’f) Sa&f/lﬁnel é%heg

am noal kyl , a lyrbhosss bonaxiyne !ahdnaka@h@dolmas,Bxhvaypmseoﬁlpoljatyldneast t wo
carbon atons sepgialif aIkQEyl Qx%ha%@fb@@&d%%%ﬂm% com%unh? ngi){hgﬁke It is

desirable for each ({l be an a or a ny I'n"one enbodi mént, it is
desirabl e for ath&ombipgjipnsy FRsusising qﬁdw f>rreo?ﬁ the t fgregoing pejyylsRcosfierand f or

each 2 to be fmdmgasssm&b@p@saéryla{eyéﬂ@ﬂeasempxssmms bfeb&;chémndhﬁéwpol ymers

or Copolyrer's,_/Tie, 1oTgee! Ters a(e USE LR 1.2 S IELLy Prenyi ene

compositions. The polyarylene ethers comprise a plurality of structural units of the
formula (I):

)

.wherein for each structural unit, each Q' and Q* are independently a halogen, a
primary or secondary lower alkyl (e.g., an alkyl containing up to 7 carbon atoms), a
phenyl, a haloalkyl, an aminoalkyl, a hydrocarbonoxy, a halohydrocarbonoxy wherein
at least two carbon atoms separate the halogen and oxygen atoms, or the like. It is
desirable for each Q' to be an alkyl or a phenyl. In one embodiment, it is desirable for

the alkyl group to have from 1 to 4 carbon atoms and for each Q to be hydrogen.

The polyarylene ethers may be either homopolymers or copolymers. The
homopolymers are those containing 2,6-dimethylphenylene ether units. Suitable
copolymers include random copolymers containing, for example, such units in

combination with 2,3,6-trimethyl-1,4-phenylene ether units or alternatively,
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copol ynmers include random copol yners contai ning, for exanple, such units in
conbination with 2,3,6-trinethyl-1, 4-phenyl ene ether units or
alternatively, 4 - 8r" n!) 2007 WD 2005/066260 PCT/ US2004/ 040630

copol ymers derived from copol ynerization of 2, 6-di net hyl phenbM 0k 2, 3, 6-
tri met hyl phenolyq +fs5&2doNC! uded are pol yaryl ene ethers ¢ept@hdlloRgs i eti es
prepared by grafting vinyl nononmers or polyners such as polystyrenes, as
wel | -as coupl ed polyarylene ethers in which coupling agents such as | ow
mol ecul ar wei ghtopolpfikry Caeribain dioms copdlynidanion diel.ediacigbRacl aftd 1,86l s

undergo reactiop. Wi,th th hydr.0 roups.of two L yaryl.ene et her chains
to produce a hig m\é\e%hy{é%?nggu?d%%/m%%%éha% p%p&fy)} ¢ &’e%ﬁ(?”t%ge‘x?}%t}eigﬁe@ﬁr%d:]e et hers

f urt her i ncl udeby emfiing ainyomgnogwrsprri elymgrsastich @gwtystyoms, of wdllhe abpede

homopol ynmers or L TBLSs ih 'wiRdGe odi 1 hg LigN&.ehhers have
an intrinsic vi g(ggis)l?t y of sagbout 0. 6@@%1 aﬁ%ﬁ?m‘d. 155’03\16%1'?0"1% ers e%er gram
(dl /g), when neBdyredangias, grinrgeofhstermcalespal forpals yndergre reagliBowithdbs | t he

pol yaryl ene et hgydoxh) 2¥BpsT thdBoljaRSdnG ethérehfss tb Proflice ARghY mBleduldr Hreighout 0. 13
dl /g, as measured in gh{)orof orrp at 25C. An ‘ﬁ’;(erfrpl ar¥o| ntrinsic viscosity
1

i's about 0.12 dBYY™s HHERS BRIUP P Ctfts SrBFrgReids comirations comprising adeqos si bl e t o
utilize a bl encheaf thelalbive honidpblymers ovdopalmsdrs.y pol yaryl ene ether and | ow
intrinsic viscosity polyarylene ether so long as the intrinsic viscosity

of the blend Ii ﬁ%np%ﬁ\ﬁﬁﬁkn@!ﬁ@ﬁ)lyaxge%tﬂeg }ﬁMtinthsQ-viséos éigxbm;UGQS Eglgl yaryl ene

ether is generally present in an anpunt of about 1 w%to about wt %

ased upon the &@P’g&rﬁs deciliterd pori g (g evhsr ypasursddn eBigTofsmi & 268nplsi tion. In

b

a][lot her enbodanbtmr éxﬁt{bdiﬂﬁhtyﬂaé g&l%ﬁerﬁfehh% have agﬁxliztﬁlrsiaIvis.}bﬁﬂe,r(avsas'crh}t1 0.1 lfbf anhamﬁuni1

of greater than o t o _abqut % ed upon.the weight of the hig

t enper at ur e thg?‘)ﬁ{)%ﬁgg{éiaé“beﬁsﬁﬁ SR °<5‘\?,1&’m?%9€%’( %fg?’??éﬁ’ymﬁl ?ﬁ‘é"ﬁ‘?" t he

pol yiar%/l eng e% h;rabous O.IQGV@ma%mb@mpd ghbletoform ??o@?m;als?osgblemhmhzdman or

equal to abou . ha . . i L e ure
lQndMo%/ théﬁ i Ig}lU%%losgkgfolwe ege rﬁt)l{g aﬁ %o u{g:.:lnsrlc &)rsi"[’}t

t her nopl asti ¢ conposition. hot ier” enbodi nent, the polyaryl ene
et her i s gener aPlyaryensscist sq langps herintminsicofscepite af the blepd Hesgretween about

0.08 to about 0.0.15 dl/g.

The polyarylene ether is generally present in an amount of about 1 wi% to about 90
wt%, based upon the weight of the high temperature thermoplastic composition. In
another embodiment, the polyarylene ether is generally present in an amount of
greater than or equal to about 5 wt%, based upon the weight of the high temperature
thermoplastic composition. In yet another embodiment, the polyarylene ether is
generally present in an amount of greater than or equal to about 10 wt%, based upon
the weight of the high temperature thermoplastic composition. In yet another
embodiment, the polyarylene ether is generally present in an amount of greater than or
equal to about 15 wt%, based upon the weight of the high temperature thermoplastic
composition. It is generally desirable to have the polyarylene ether present in an
amount less than or equal to about 50 wt%, based upon the weight of the high
temperature thermoplastic composition. In another embodiment, the polyarylene
ether present in an amount less than or equal to about 40 wt%, based upon the weight

of the high temperature thermoplastic composition. In yet another embodiment, the



equal to about 15 wt % based upon the wei ght of the high tenperature

t hernopl astic conposition. It is generally desirable to have the

pol yaryl ene ether present in an anount |ess than or equag ¥tdilbout 50
wt/ o, based upon the weight of the high tenperature thernoplastic

conmposi tion. |geaaRlkss enbodi ment, the polyarylene ethgrsRifaRRAt 1N an
anount | ess than or equal to about 40 wt% based upon the weight of the
hi gh tenperature thernoplastic conposition. In yet another enbodi nent, the
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sul fi de i ononer dhe smyRalxprdsne sulfifs jingludesoplynherylege spbfle) §iPY). avlyalens | de graft
copol yners, bl oelhﬁ@eon&iomr SpoGhryRad YAIRME CBpofiabk,] PoFarilehd salilienprhe ar omat i c

conpounds or vmth mat i c conpounds, and_conbi nations conprising at
| east one of tﬁ‘é°° ég&’?‘}‘fg SPBPYRFTS | & neelenilene qdiidepyyity dkenyl @pogiat¢ i nied

pol yaryl ene sul i:omtﬁmds oamthveinyl ak@nafit xdm;foeﬁis,oild bemvimdied cangtising Aclast

pol yaryl ene sul { ] h t rature the pl astic
corrp05| tions. PG yar f‘g}%ém %?Xaa’qe“ al}l{é‘ﬁ Parhaglﬁ Cfossmed P°Par%g‘F Lllesslufr’f]ig% a
plurality of st euwellipsahixtyedstof brafiched énd li'ncmmulb'ayl(elhel sulfidgs, maRbSuseq fnlthe wher ei n
Ris an aromati o agli g@ﬁum‘)ﬁéﬂp&%gglﬂg bi phenyl ene, napht hyl ene,

oxydi phenyl , dlpheny fone, or is'a lower alkyl radical, or a |ower

al koxy radi cal, 0 stit ted derivatives th r eof The | ower

al kyl “and al koxy° lgﬂ'%lg?cstugﬁfzﬁag B\"VBP XL SoRyiaing, p BlFality P stustusah uits tl X car bon
atons, for exangledormehalif):, et hyl, propyl, isobutyl, n-hexyl, and the |ike.
I n one enbodi nent, the polyarylene sulfide is a polyphenylene sul fide
having repeating structural units of forjmugag(lll). -OS (g3l )

wherein R is an aromatic radical such as phenylene, biphenylene, naphthylene,
oxydiphenyl, diphenyl sulfone, or is a lower alkyl radicai, or a lower alkoxy radical,
or halogen substituted derivatives thereof. The lower alkyl and alkoxy substituents
typically have about one to about six carbon atoms, for example methyl, ethyl, propyl,
isobutyl, n-hexyl, and the like. In one embodiment, the polyarylene sulfide is a
polyphenylene sulfide having repeating structural units of formula (III).

S_
C (1)

The polyarylene sulfide has a melt index of about 10 grams to about 10,000 grams per
10 minutes when measured by ASTM D-1238-74 (315.6°C; load, 5 kg). In one
embodiment, the polyarylene sulfide will have an inherent viscosity of about 0.05 to
about 0.4, as determined at 206°C in 1-chloronaphthalene at a polymer concentration

of 0.4-g/ 100 mL solution. In another embodiment, the polyarylene sulfide will have



The polyarylene sulfide has a nelt index of about 10 grans to about 10, 000
granms per 10 m nutes when neasured by ASTM D 1238-74 (315.6C, |oad, 5 kg).
In one enbodinment, the polyarylene sulfide will have an i nher';;'z Vi scosity
of about 0.05 to about 0.4, as deternined at 206C in 1-chBdi'd @Bht hal ene
at a polyner cqpGgRbdsabi on of 0.4-g/ 100 nL sol ution. pbRyudiRidneh

enbodi nent, the polyarylene sulfide will have 6 2007 WO 2005/ 066260

PCT/ US2004/ 040630 an i nherent viscosity of about 0.1 to about 0.35, when
measur ed under #hénheiitovisrsrint od bkt C@Ndo taboun S0.35, nwhen emesiiall nfiden tthe Lhe hi gh
tenperature ther I el sition can conprise an anount of about 10
wtfr’z)to about 9931\{}\%%8/‘5%%1%15% tggég sul fi de, based upon the weight of the high
tenperature thernoplastic conposition. In another enbodi nent, the high

t enper at ur e t helrsprRRadRent i temrsratie thermgPlptie SUNPLFtoN 3D AIMRSES Py eat er
thanhor fqual hhﬁo@b&ubouzeo w»t"/%ocﬁvb%tﬁ@b%@?ﬁbi%ﬁe&@ﬂﬁ&dﬂ_ﬁasgd)@ﬁ;ﬁ]&e%%?t t het ]

wei ght of the hi demperature thernoplastic ¢co sition. In yet another
enbgdi ment , theO%Feg]Pfgh ?‘§%§F§Fﬁﬁ°£ﬁﬁt§r PSHOP; agg 6’?:"?‘?’8?‘Pt’ ®onpri se an
anount of great empéritar tharmomgtia com@siditiotin Ampisk %n @inopelof greglecthen sl f i de,

based upon the Lanht ol u I i osition.
It is desirable tor taﬁge{jtggpﬁaré/%ﬁgggeg?gpﬁ%’ P%e&%ggg?egg%%t#ﬁl%an anount of
| ess than or eqisaperetreathermopiggicygompotiipne d Inyein another webediment,othe tligh hi gh
tenperature thefppahdRithdmeREROTohicHon LA bRibrisd A e lnt OFRAGIF A o t he

pol yarylene sulfide is present in_an anmount of |ess than or equal to about

P |
70 Wt 9% based Gttt ofgrobtarrlene syfide; Basprbrrop (the Weiskafdhs bgh | ¢
conposi tion. Th&nbéxﬂbreftﬁﬁ@@ﬂa%féﬁlécﬂapbﬁ@dnnﬂpis Asdrhlle fo]?ﬂia@siyhiyrggb g&ig}e kAl | % %0
conprises the her mopl asti ¢ nd.in _an amoun Abou wt % t 0 about
W31 based upontt PO B deingdr e b2 aE RO ool PR wisp ool
conposi tion. Asofibe bigh topereturet thamoplisge pamrositin. dn lyttemcthaembodises, thdre .
pol yaryl ene et hgg, Qletsﬂl%d@glpyésafh@&?mﬁ&mmgsfﬂlaﬂorg%ﬁx £BaE 7G5, the high
tenperature ther nroﬂgu astic conposition generally conprises the
t her mopl asti ¢ bba@ptiremthy peightf fhe high tegpergiues thermeplasii comgeifionabout 45

The high temperature thermoplastic composition generally comprises the
thermoplastic blend in an amount of about 25 wt% to about 90 wt%, based upon the
weight of the high temperature thermoplastic composition. As noted above, the
thermoplastic blend comprises the polyarylene ether and the polyarylene sulfide. In
one embodiment, the high temperature thermoplastic composition generally
comprises the thermoplastic blend in an amount of greater than or equal about 45
wt%, based upon the weight of the high temperature thermoplastic composition. In
another embodiment, the high temperature thermoplastic composition generally
comprises the thermoplastic blend in an amount of greater than or equal about 55
wt%, based upon the weight of the high temperature thermoplastic composition. In
yet another embodiment, the high temperature thermoplastic composition generally
comprises the thermoplastic blend in an amount of greater than or equal about 65
wt%, based upon the weight of the high temperature thermoplastic composition. In
one embodiment, the high temperature thermoplastic composition generally
comprises the thermoplastic blend in an amount of less than or equal about 85 wt%,
based upon the weight of the high temperature thermoplastic composition. In yet
7



wt % based upon the weight of the high tenperature thernoplastic
conposition. In another enbodi nent, the high tenperature thernoplastic
conposition generally conprises t he t hernopl astic blend in an unt of
greater than or equal about 55 w % based upon the wei ght™ blh s'{ﬁ@)hl gh
temperature thepnppl astic conposition. In yet another Pg{]/‘g&g%%% t he hi gh
tenperature thernoplastic conposition generally conprises 't

t hernopl astic blend in an amount of greater than or equal about 65 w %
based upon the Mhtemeédnhéhe #é oot eem%ﬁ;euﬂaenﬁobﬁgumh@moﬁ gagpgsi tion. In
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85 wt % based bgetupgohthe weightfof the high khphriagfe theengdssiid dompositioer nopl asti c
conposition. In yet 7 - 8 mAR 2007 WD 2005/ 066260 PCT/ US2004/ 040630

anot her -embodi MgRks fibddCarb iudda &%Pﬁgﬁ‘%lﬁﬁmh@@hﬁmbﬁéfc'&mﬁ&ma?é' Blag)"

generally conprises the thernopl astic bl ero1 I n an anount of |ess than or
equal about 80 fibag comprisiag abgyb 0 t!R Lo | Phtt o PiQeHellien) gre vsedrie thst figte
t hernopl astic cegpesiuel tﬁHﬂmoﬁsﬁ@&nfprﬁﬂns HdvRvit Seddtet 6 1658 ahb@ts éfesiDer at ur e

t her nopl asti c conpgsition fibers c risi abo o about 90
Wt 02 (i i B Bl Ot s B commgnton SR iy s b
conposi ti on. Howay also feledetIsO, Da,d, E3Q,BeOnMpinNCa0, a0 ST102, Mnta ¥Fe e, Nx@ed in the

21 90 incl nde Ui 28 Aoy Bips By Tyl G sHhzior (R B oL o B
CuO, AgO, ZnO, BREBISinAROBS! of2of th SregOiagBubsBHER, Thr seldhion dfjecpartisplan

conbi nati on  CopRL RinPsitRh IJ xﬁﬁﬁtm QBrace Wi tleQicRRIpRGesSHD SRR RSics The
selection of a particular ass conposition is 3e I n accordance with the

desired processpHghehing afeleeétre? ek theluigh temperpting thermop] astwela%%tt%gess?d fohe hi gh
tenperat ure thespafptuisiutec conposition desired for a particular use. Useful
gl ass fibers can generally be formed froma fiberizable glass including
those fiberi Za@s&ul%la§§ﬁ€e§s Jaﬁ &efaﬁ&ibé ﬁmﬂ§d f"'rgnglf@éﬁabl %l s%cﬁﬁﬁlg thosd> gl ass, "

"D-glass,"” "R 9 ass, " and "S-gl ass G ass bers obtalned from E-gl ass
derivatives may 1h¢ rgg)lebglasses referred to as “E-glass,” “A glass ” “C-glass,” “D-glass,” “R-

glass,” and “S-glass”. Glass fibers obtained from E-glass derivatives may also be
used. Most reinforcement mats comprise glass fibers formed from E-glass and are
included in the high temperature thermoplastic compositions. Commercially
produced glass fibers generally having nominal filament diameters of greater than or
equal to about 8 micrometers can be used in the high temperature thermoplastic
compositions. It is desirable to use glass fibers having filament diameters of less than
or equal to about 35 micrometers. In one embodiment, it is desirable to use glass
fibers having filament diameters having diameters of less than or equal to about 15
micrometers. The glass fibers may also be sized or unsized. Sized glass fibers are
coated on at least a portion of their surfaces with a sizing composition selected for

compatibility with the thermoplastic polymers.

The amount of sizing employed is generally an amount effective to bind the glass
filaments into a continuous strand and is generally greater than or equal to about 0.1
wt% based on the total weight of the glass fibers in the strand. In one embodiment,

the amount of sizing is less than or equal to about 5 wt%, based upon the weight of
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used. Most reinforcenent mats conprise glass fibers formed from E-gl ass and
are included in the high tenperature thernoplastic conpositions.
Commercially produced glass fibers generally having nom nal filanent

di ameters of greater than or equal to about 8 microneterg wanije used in

t he hi gh tenpe LA ernopl astic conpositions. It i to use

gl ass fibers hg@fzﬁ)g ?E%aament di aneters of |ess than o?cg/g%z%ﬂ ((L’)ﬁabout 35
m cronmeters. In one enbodinent, it is desirable to use glass fibers having

filament di arretﬁé §la§!§ibbx@91rﬁdn6ﬂﬁ&teﬁﬂb§duﬁént,|tﬁ'e§§nm siihg RWdshat & eqhi0tst 15
m croneters. al so Si zed gl ass

| a
fibers are coa?ebégt §/%1tbaﬁi° é{g‘{nnig B‘Bgt{tl"gﬁla%?%b‘frﬁe}nrye%ﬁo arceé‘g"’ﬂllbf“[:%ﬂ& si zi ng
conposi ti on sel aaduathfkiaing iscibogd &iit%, basetl yn thie iMdightto the Blassfibgpb.ast i ¢ pol ymer s.
The amount of sizing enployed is generally an armunt effective to bind the
glass filamentg %&Eﬁl Bh& Qe %U&H%resbfeé’eﬂd el | %%Faﬂlré YhefhdpBiRy than or

equal to about O. Wt % based on the t ot al vvelgz glass fibers in
the strand. |n EARPOERPBERRERPUNt ofahent AAHi o Fruts 02‘1"‘%9"45%‘1 yparsthe tgight or equal

to about 5 w % oﬂomsﬁ@hu&@%rahb@mwoglbinc%mp&nﬁnr A\Bhe262b6diMEN 2RO 21466260
PCT/ US2004/ 0406

t he Iass fibers not her —enbodi e armunt of
sizing is less ?‘FFéf‘n PrHpre ﬂtdﬂlanflﬁwnh‘lf&{ﬁaterz'%eﬁ% eqypl (reggmﬁﬂ %"H’és Yht of
\?vlt Oa/ssbfl bgr S. {meywélgmnat tteer hghbtaﬁlpemm'e_ mhmoplasubumposhtu[m z![mganosxe:abo]lcjft bl
9 based on i ss fibers
are present in %}ﬁb\ﬁﬁﬂegﬂtu} %T%Ee?ig r%%lg%?ﬁéenrt?r%m?as%m gﬁgfgateqct)bsaflt()?%ﬂ&li% an anount
of about 10 wt 9%8host éﬁ)cm%, Tosedt ‘!RPnUhﬁse‘Glgbfp@ﬁ thehblgbvéprgmamr@fthenmlamugh

tenperature theggmpliast prlsq&im&éothhmhe 418%s 8h&s BeAdh BEMount P RsOhass fibers
are present in an anpunt  of hs%[eater than or. equal to _about 12 wt % based

upon the wei ght’ §9U2t i 2heyy @’ﬁ{ﬂ’ep%?f%ué"“t ther Heightask e MghITWERMEN. |1 n
anot her enbodi ﬂiemoplaithe:o@bmnf [ h%&th&l’e&lbﬁdlfh&&ﬂﬁxe glassaibeﬁrﬁﬁidéﬂt uoa‘m greater

than or equal tg 0 Wt % u he igh

t enper at ur e the?‘rmmf)1 atg];ess]tgan %n%%ag?q[ “{b ’sl,"as&é’éel*"g]a‘%? 3’61?13 e fphe gl ass
fibers present tempantuanm:]@pla;ﬁcdoemmttotnan or equal to about 50 wt% based
upon the weight of the high tenperature

Additional polymeric resins can optionally be added to the high temperature

thermoplastic composition. Examples of polymeric resins that can optionally be
added to the high temperature thermoplastic composition are thermoplastic resins,
impact modifiers, thermosetting resins, or the like, or a combination comprising at

least one of the foregoing polymeric resins.

Additional thermoplastic resins that may also be added to the high temperature
thermoplastic composition include polyacetal, polyacrylic, styrene acrylonitrile,
acrylonitrile-butadiene-styrene (ABS), polycarbonate, polystyrene, polyethylene,
polypropylene, polyethylene terephthalate, polybutylene terephthalate, nylons (nylon-
6, nylon-6/6, nylon-6/10, nylon-6/12, nylon-11 or nylon-12), polyamideimide,
polyarylate, polyurethane, ethylene propylene diene rubber (EPR), ethylene propylene
diene monomer (EPDM), polyarylsulfone, polyethersulfone, polyphenylene sulfide,
polyvinyl chloride, polysulfone, polyetherimide, polytetrafluoroethylene, fluorinated
ethylene  propylene,  perfluoroalkoxyethylene,  polychlorotrifluoroethylene,
polyvinylidene fluoride, polyvinyl fluoride, polyetherketone, polyether etherketone,
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t her nopl asti c conposition. In another enbodi ment, the glass fibers present
in an anount of |less than or equal to about 40 w % based upon the wei ght
of the high tenperature thernoplastic conposition. Additional polyneric
resins can optionally be added to the high tenperature tﬁérmﬁﬂﬁfﬁstl C

conposi tion. Exgoples %ﬁf polymeric resins that can opt %8?/@%2!}&2/03‘330 added to
t he high terrperature ermopl astic conposition are thernoplrastic resins,

i npact nodifiers, thernosetting resins, or the like, or a conbination

conprising at |&@ader meqt&oﬁéﬂemfmgﬁﬁdmcmrmgu 1Bast &l dfhe fMglidgl Onal
t her nopl astic rglns that may al so be added to the high tenperature

t hernopl astic c ﬁ‘BHB in incl ude pol yacetal, polyacrylic, styrene
acrylonitrile, acrylonitrile-butadiene- styrene (ABS) , poI ycar bonat e,

pol ystyrene, polkeetafditicaple thermpeplastin apsidserm, bpoddgest hy | the chighe templtatued at e,
pol ybutyl ene t eﬂm@r’ﬂﬂ&l%'c%&ﬁ?osﬁlﬁﬁ 2 &ﬁ@ﬁhtod}"gre@ter ¥ 8e ﬁ!ﬂ% alﬂ;Yl{ 6)[1“,%10

nyl on-6/ 12, nylon-1 on-1 pol yam del m de, olyaryl a

pol yur et hane,  ebasd wee %W‘@ﬁ@e@@n@ﬂP%ﬁeﬂlﬁ(‘@Rﬁw OmRYsitiohe Ile’é?pyI ene

di ene nononer (Eﬁ’@%nentpﬂhleM&iﬁ@nﬁ%&ﬁéﬁﬁsﬁ@@iﬁ!&&h%ﬁﬂé&ct@ﬂﬁhldﬁ@é:ﬂﬂ@ﬂﬁfhy| ene
sul fide, polyvi chl ori de, oI ysul fonﬁﬁ pol yet herimd

pol ytetraf| uor og’F Pléﬁlé °°‘T‘1?°ﬁ‘6‘P R agrount Phgss d3B Op TRy 2hout 30 with, based
per f | uor oal koxyeohythe neightpefl tie mighrtempdr:fuirelmteﬁﬁdplmyﬂue&mpos@m yla spthedene

fluoride, polyvipyl.fluoride her.ket.one therk tone, 9 8
MAR 2007 WO 200%&8&%@%&&#@@8%%‘%% - cmi’ b H ket % &rone, and
conbi nat i ons cotprioglasig cempdsitign in appmowt of laws ﬂfao pegxyalrtg abovhlérwt%pb%ast ics. The
addi tional ther gRRlH@RSkdight bEML mﬁghqaﬁbegan@eﬁéeﬂpzaﬁcfc JigE ISP ST €

t her mopl asti c conposition in an anount of greater an or equal to about
0.1 W% basedpigimept e giditipmal twm?maénwew %Pﬁa@ﬁ%ﬁteﬂ@ highdvrrspERS i C
conposi tion. |nﬂamplaaiabedpdmaﬁma&lh&oaﬂdfkssmbr&daartmhaﬁ)twt% b&&d NS can be

added to the hi tﬂle r t her | asti osi.tion in an anmount of
| ess than or qupa?ln %bg{t)‘gﬁ%‘ }’\Xf‘%egg‘g%% 5138?1% Sil% ght of the high
tenperature thernoplastic conposition. In another

Impact modifiers may also be added to the high temperature thermoplastic

composition. These impact modifiers include block copolymers such as, for example,
A-B-A triblock copolymers and A-B diblock copolymers. The A-B-A and A-B type
block copolymer may be thermoplastic rubbers comprised of one or two alkenyl
aromatic blocks, which are generally styrene blocks and an elastomeric block, e.g., a
butadiene block that is partially hydrogenated. Mixtures of these diblock and triblock
copolymers are especially useful. Examples of suitable impact modifiers of the A-B
and A-B-A type block copolymers include polystyrene-polybutadiene (SBR),
polystyrene-poly(ethylene-propylene), polystyrene-polyisoprene, poly(a-
methylstyrene)-polybutadiene, polystyrene-polybutadiene-polystyrene (SBR),
polystyrene-poly(ethylene-propylene)-polystyrene, polystyrene-polyisoprene-
polystyrene and poly(a-methylstyrene)-polybutadiene-poly(a-methylstyrene), as well
as the selectively hydrogenated versions thereof, or the like, or a combination
comprising at least one of the foregoing impact modifiers. Mixtures of the

aforementioned block copolymers are also useful.
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enbodi nent, the additional thernoplastic resins can be added to the high
tenperature thernoplastic conposition in an anount of |ess than or equal
to about 15 wt % based upon the weight of the high tenperaturez'

thernopl astic conposition. In yet another enbodinent, theddddi W onal

t her nopl astic n be added to the high tenperat pl astic
conposi ti on malgz&g/?rﬁg%ﬁt of less than or equal to abouyéﬁwzé\#@é}ggﬁased upon
t he wei ght of the high tenperature thernoplastic conmposition. |npact

nodi fiers may ahsmpgimdRass ey bRe Hai Ghed @rm@&a&earf@etc%ﬁmh asthie

conpositi on Tht%se i npact , ITDdlg % i ncl ude bl ock cop sych as, for
exanpl e, FRPHTIIE Fests 581 Yadded fop cP“ﬂ"’?Sd’lfHPR?Etkm%‘b% ‘V‘rrél‘igs“edl'he A-B-A
and A-B type blkmblec(bp@hi;abbrthmsel&mgt R&fisTipluds polguréthdnl en:surd onipser,sed of one
or two al kenyl matl gener ally sStyr | ocks and an
el ast oneric bl oé’ﬁ lc mbber’ apoggtf?léné’m ogﬁﬁ%ers f’%fles’i e artl a ﬁill(g’hyér ogenat ed.
M xt ures of the@mbdlatmn@omplasmg at fepsh bl thecopedipgtbermosttiog esipecWaek yt usef ul .
Exanpl es of su'ﬁg&h@ol R@FdaaRB IhE opla@ic of tﬁs‘mf%seﬁl 28ds b BinbinktbREP! OCK
copol ynmers i ncl ude po ystyrene-p ut adi ene nf

pol yst yr ene- pol P¢raepl W@n@dpﬁh@ﬁwgﬁg) reﬂpb|tys@9r@hereﬁwpr9ﬁu§o&emlastﬁol y(a-

melt hylt styrene) - | mpyma«ﬂéyeﬂ@ be I&fﬂe&ﬁ%aﬁhﬂ:@&n Bﬂéb%ﬁqtt@ﬁﬂoﬁt%?ﬂ%%)&ﬂ Mﬁc{ane (SBR),

pol ystyrene-pol y opyl ene ene,. pol ystyrene- pol yi sopr ene-
pol ystyrene and %) tQF'ﬁ%P‘Eli/ﬁeg’¥V?%’ﬁ °R"b‘l§’¥a§‘8{ff’§a‘?sglﬁ€ pol y(a- net hyl styrene),
as well as the selectively hydrogenated versions thereof, or the like, or
a combi nation @damddityesgnaytalsp daoptionally asified ta dhef highctgopamjurg msmlapmm fiers.

M xtures of thegonaboRMaRutRRS dorb bRlbleC ORMLMIMRiISrs 2 afioRidafs, URBfiddhts, 10 - 8
M4 2 0 0 7 WO 2005/ 066260 . PCTNS2004 040630 Thernoset ti ng reS| ns may al so
be added to theSUsaftaplsy atistatic aegnin domiowp! aasmtssilow prABOtASIEPES YRS ns” can be
added for purposgkatif agdma@hplﬁi@dgd‘ntspﬂdnhd}aaﬂdﬁmﬁ&&lltne.emce s laedtiaf suitabl e
t her nosetti ng retSLnsetsamMJ mgr thanc cilLuq)al ubber, synthetic
rubber, epoxy, poiye ers °p%‘f" a’ﬂ’? ‘i cones, or the like, or

a conbination con*ﬁlrl 5| ng at Ieast one of the foregoing t her noset t i ng
resins. Where i The high temperature thermoplastic composition can be manufactured by melt

blendmg, solution blending, or by combinations comprising at least one of the
foregoing methods of blending. Melt blending involving the aforementioned forces
may be conducted in machines such as, single or multiple screw extruders, Buss
kneader, Henschel, helicones, Ross mixer, Banbury, roll mills, molding machines
such as injection molding machines, vacuum forming machines, blow molding
machine, or then like, or combinations comprising at least one of the foregoing
machines. It is generally desirable during melt or solution blending of the
composition to impart a specific energy of about 0.01 to about 10 kilowatt-
hour/kilogram (kwhr/kg) of the composition.

The high temperature thermoplastic compositions can be manufactured by a number
of methods. In one exemplary process, the thermoplastic polymers, the glass fibers,
and additional ingredients are compounded in an extruder and extruded to produce
pellets. During the extrusion, the glass fibers and other ingredient are dispersed in the
thermoplastic polymeric matrix. In another exemplary process, the glass fibers along

with the other ingredients are compounded with the thermoplastic polymers in a dry
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is desirable to add additional thernoplastic or thernosetting resins or
conbi nations of thernoplastic and thernosetting resins to the high

tenperature thernoplastic conposition, they nay be added L@éﬂ ﬁﬂgount of
about 1 to about 20 w % based upon the weight of the high m@e? ture

thernopl asti ¢ GgIR”&dshdON. Ot her additives may al so be Pgl%gz?@gjmk% added to
the high tenperature thernoplastic conposition including, for exanple,

mneral fillers, antioxidants, lubricants, surfactants, antistatic agents,
fl ow control agsting pidces e[y, ATt MdnScheli MiXaC bndTiheh EiRF Quxed PU G @il in@g agent s,

coupling agents, fla retardants nd the. like imlarl addition of
pi gnents and dy Q& S, raﬁl%{:u%ead.'n&n r‘%&‘?ﬁe(i') ﬂ%ﬁ/k}’éqhs enﬁga%e%@nfﬁlgmﬁi gh

t enperat ure t heompepitas taclodrpdei i odry blamlideeprovess afidditecttygublded, e by

the  foregot ng Heri vEs B an bbb By Re SORRELS MW aBrhast one ©f
af or ement i oned v dbef therggmusaentsorfdhrckigh temperptare tharaeplastic ppmpesition fggl e or

mul tiple screw mxl walelgkiss to BiSion kaRREGKiIngHeENSChel , hel i cones, Ross mi xer,
Banbury, roll mlls, nolding machines such as injection nolding machines,

vacuum f or m ng | nes i din chine,.or. then |ike r.
conbi nati ons C()IHW%%H.%? r?’éémac%?gr?énaeg;?é 8#1%’9“0 ac% he 8th ?lotlem eramn’ea%:hﬁ?ﬂr?g%ucl t is
general |y desi reapbesitigoy ithegglass| fibeny cayo beit hastertiaichedd inty aofesin hempesitipposi ti on to

impart a speci fd,f SO ) t lhl o P / kil ogram
(kwhr/kg) of the gorlrpogiytp ?‘gaﬁ?l_g%ﬁééhegifé‘g\brttgenpaggiéj’?ﬁ’%gdtﬁﬁéer %ﬁg{?@é&
p

conposi tions cdryskenbs iAo withaddisgnahpolyartere ctherrand/as thopplyarylene gikfideex enpl ary
process, the t hiFn® e aSinkstonRc¥RRI She hBInG lprtesss id Righ She hig@npélstudel onal

i ngredi ents ar e, cogﬁoynded i.n an extruder and extruded to produce pellets.
During the ext ri@FeRaste fIPGFHES i hers and ot her ingredient are di spersed
in the thernoplastic polyneric matrix. In another exenplary process, the
gl ass fibers alWhgy compounding accytstepn extigdasdt isigerprally sardeshgyd smabeel esgieh t he

thernopl asti ¢ pedtYEEkSddne @mélmYthe hdchthe M s8R0 Th¥\Rn08ft08 #2068 ruder is

EIC;I'ESI’Z Ogﬁfjggg 6%%13&1?1%%?1}%0@%5 %—?c(talcs)x? hegt' c%.r'\ be Ltir}iz?d mH%Qr% grhig Ithgrl]e é)eel;xéurg tlillgt then

an intimate blend of the glass fiber with the thermoplastic matrix is obtained. In cases
where frictional heating is utilized in part, the remaining heat may be supplied
through electrical heating bands mounted on the barrels of the extruder. Oil heating

of the extruder barrels may also be used.

Exemplary extrusion temperatures are about 180 to about 400°C. The compounded
high temperature thermoplastic composition can be extruded into granules or pellets,
cut into sheets or shaped into briquettes for further downstream processing. The
composition can then be molded in equipment generally employed for processing
thermoplastic compositions, e.g., a Newbury type injection molding machine with
cylinder temperatures of about 220 to about 400°C, and mold temperatures of about
75 to about 140°C.

Use of polyarylene ethers that have a low intrinsic viscosity permits ease of
processing. The ease of processing results in a better dispersion of the glass fibers

resulting in reduced flaws and/or defects in manufactured articles. This promotes
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comm nut ed or extruded and chopped. The high tenperature thernoplastic
conposition can also be mxed in a dry bl ending process and directly

nol ded, e.g., by injection nolding or any other suitable tr ﬁ ﬁﬁ nol di ng
technique. It is desirable to have all of the conponents oﬁ 't g i gh

tenperature thggRRlast) ¢ conposition free from water PQI})UQIOM%Q%Q)Xt r u5| on
and/or nolding. In another exenplary nmethod of manufacturing the

tenperature thernoplastic conposition, the glass fibers can be
nmast er bat ched i ghgowd p@sicﬂ pﬁ@ema&hma@nnpameﬁlsd a@get&rhlﬁle@ﬁalmbd ese et her

d/ th I I Th t t d th
20di t1 onal pol y Erb1 GRERE i SERAFBTHE GO Jar 1 Ao FEPRTRG 8P ¥hg t he
extrusi on procegmpentutetiermuglaiingmposipadss énompactmngﬂeoﬂgregdar thawrvpequat ure
ther mopl asti ¢ cORAR bl AyitISN COTRON Il GOREIIBaT § A X! ML 11 1S

general ly carried out so as to ensure residence tinme 1n the
machi ne i s shor embopipeent, dhep bigh temperature thermoplRitic (rgmposition henp @P@hqdylz@ont roll ed

and friction hegahp a@taarepﬁsh &t iglehig©fhar B Q@Iai tooaboinm WbnchO IRYeUkRHNAL  an
intimte bl end of the flber with the thernoplastic matrix is

obt ai ned. In cagBdimgy rﬂée li‘é?ni‘PG'i"I‘B’Fe I‘Iﬁ‘cl"é’mﬂ?sfq°fli’éﬂa ntehed, Jzod ¢ e

remai ni ng heat nmcmeﬁgupmgmdrmambmgh t@mﬁttzmaincmeﬂielhiwt&i@adaumunt ed on
the barrels of glheetrud xtru barres may al so

o used.  Exenpl TR ERtrh g pls? doed sloln REAEET o BB 00% “The
conpounded hi ghr éqalpte rabdwl 260°Ch dln ronp keabddingent almplogh teimperatom rihdomopdastic uded i nt o

granul es_or pel Lt fsiiof fephf!h hed BRI UngARES HOIP ol MAURKTSSocPr T ur t her

downst ream processi n In equl prment

general |y enpl oy@tCs 3@ ap?%ee@gg@em{ e highperaperatue dompeplastici compositiongyy. g

Newbury type i njgflhy OReal@bistitDicAPitine Of Wedtd} tha ok eHED HRAPRFAL 1 RS of about
220 to about 400C,, an Id terlrlrggratures @f about 75 to s bout 140C. Use of

pol yaryl ene et h 8pothef FF& PRRTERFT ?rE‘°?)FS§‘88‘§?H°§}t‘?5’é lplis2 B8 e of
pr ocessi ng. Thedsaﬂmn&inpmmeasgneﬂgtmaesuéqhzeSItcharboatﬂaaﬂct er dispersion of the
glass fibers resulting in reduced flaws and/or defects in manufactured

articles. This PLRIRWRSufachded from the high temperature thermoplastic composition can also
be flame retardant. This flame retardancy can be achieved without adding any flame
retardant additives. In one embodiment, articles having a thickness of 1.6 millimeter
when tested according to the procedure of Underwriter’s Laboratory Bulletin 94
entitled “Tests for Flammability of Plastic Materials, UL94”, has a flame retardancy
rating of UL-94 V-2. In another embodiment, articles having a thickness of 1.6
millimeter have a flame retardancy rating of UL-94 V-1. In another embodiment,
articles having a thickness of 1.6 millimeter have a flame retardancy rating of UL-94
V-0.

Molded samples can have a smooth surface. In one embodiment, articles
manufactured from the high temperature thermoplastic composition can have a Class

A surface finish.

The high temperature thermoplastic compositions can be advantageously used for a
wide variety of applications where high temperature stability is desired. Examples of

such applications are electronic applications where the high temperature thermoplastic
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2 0 07 W 2005/ 066260 PCT/ US2004/ 040630 inproved physical properties such
as i npact properties as determned in Notched |Izod tests conducted at room
tenperature (25C). In one enbodinent, the high tenperatureg ghengmopl astic
conposition has an inpact strength of greater than or equal t'o about 1
ft-1b/inch in goRRkedisg | zod test conducted at 25C. In gpﬁgzgﬁyo nbodi nent ,
the high tenperature thernoplastic conposition has a not i npact
strength of greater than or equal to about 1.5 ft-I1b/inch. In yet another
enbodi ment, thecdai &m&@rmebaawmgeb@lmh 3sitthdir ROBRRSIS 1QD RaSold&NOt ched

| zod inpact st ngt er than or_ equal out ft-| /|nch The
hi gh t enper at ur ertaﬁa ﬁeca“lf’g}?ﬂlﬂes"ip?]i“’&ﬁ‘?s %Hcéﬁs %Fqb?ﬂ% eXIeRER0dYdi st orti on

t enper at ure of galhdﬁbﬂiappltah&ﬂ,orﬂ:bh@ﬂual to about 250C. In one enbodi nent, the
hi gh tenperature thernoplastic conpositions display a heat distortion

tenperature of gLLRfiGling Q)éﬂpoE Wifidedre ar RO B exegmgﬂxg n(l;trl &%}hﬁgtra?enbom ment,

the high tenperature thernoplastic conpositions di'splay a heat distortion
tenperature of EMPesins taﬁ%lr‘i“eg’i"dse&l&e{’l‘an ctyging the high demperptire thempaptsstier

enbodi ment, t hecdiipgditidne 8REHRE Kré@n.t her nopl asti c conposi tions di splay a heat
distortion tenperature of greater than or equal to about 280C. Articles
manuf actured fremi® %@l §i gh tenperature thernoplastic conmposition can al so
be flame retardant. Is flame retardancy can be achieved w thout adding
any flame retardant additjves. In one enbodi nent, articles having a

t hi ckness of 1. 8" F¥ éir"’m°%ﬁ%tﬁ thes aqvanfagges RTBRCFHgS o5 2 high [5‘?“6’8‘@El‘£i’re of
Underwriter's Labeoplhaicyorpisitiofn cdmpeiémg ﬁd]j‘zalr_w,tlénedﬂx rifasihng ad Dirinkit ausoveiby | i ty of

Plastic Materi a{)eﬁ W l‘)”‘t? ﬁ'l'/ Q%nrﬁe 1. coraltams ??ow I nqc Xlls]gos%;[r 9%1%{1%1&]16 € 4 V-2. 1In

anot her enbodi nen arti %I & have a
flame retar dancSPPE)abang @fmmlgmsmuy of Whﬁltg Wble Samipted? memtompartive cl es

havi ng a t hi ckngagpRicontaifing’h bPE: ngrantﬁﬁﬂr%lc‘%lsu £ 0. @hﬁ%’ dﬁrﬂffyan{pn%bpg of

UL-94 V-0. Ml ded sanpl es can have a snooth su ace n_one enbodi ment,
articles manuf Bct deedineisiured ynPE Hlastissp e Fhst Rabwhenslepsrsfides (PP waposi ti on
can have a C asBORPRONIF13a® &omindicklly available from Ticona Corporation. The flow

promotor (lubricant) was pentaerythritol stearate (PETS) available under the
tradename GLYCOLUBE?® from Lonza Inc. The glass fibers used were Type E glass
fibers obtained from Johns Manville. The glass fibers had a diameter of 13

micrometers and a length of about 3 millimeter. Table 1 below shows details of the

3"-—‘Q

composition of Sample 1 and Sample 2 respectively.

The components for each lead-free solder friendly sample were extruded in a 40mm
twin-screw extruder (ZSK-40) manufactured by Krupp, Werner and Pfleiderer. The
extruder had 5 barrels or heating zones set at temperatures of 293°C, 293°C, 293°C,
298°C, and 298°C. The die temperature was set at 298°C. The extruder was run at
250 rpm. The extrusion rate was 175 pounds per hour. The strand emanating from
the extruder was pelletized, dried and subjected to injection molding to manufacture
the test parts. The molding machine was a Cincinnati 220T. The amounts of each
component employed in the various compositions are shown in Table 1. All

ingredients were added directly in the extruder during extrusion.
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The high tenperature thernoplastic conpositions can be advant ageously used
for a wde variety of applications where high tenperature stabi lity is
desired. Exanples of such applications are electronic appl_ | 2@@9 wher e
the high tenperature thernoplastic 13 - g MR 2007 WO 2005/%066"

PCT/ US2004/ 040 ositions can be advantageously eir
resistance to ﬁ%q(a)s érgg;g solder. Oher applications i nc?%g%z&g{g %ﬂotl ve
applications such as dash boards, exterior body panels of appliances, or

i[he li ke. Tlhle f Ohd 1ﬁ]Wt16@m6M&ir§ih'@Iis w%itegtladﬁﬁﬂxelﬁ B@dfhﬁm&a@pz’aﬁbrt%@ﬁm&x&fnﬂh hHOL .
imting, illustrate o i tions and net s fo the hig
temperature t he?rﬂQfﬂfeésﬁengn@%srﬁﬁ%% Pebye ‘ﬁ%md@é‘%ﬁf%seaapﬂ@ms 6%%% These
exanpl es demnstzptaﬁ@acthpromamg@emsasm\opemﬁ; esl lght distbitioph tdngefa@reat ur e

t her nopl asti c ceﬂ%g' ' I n I ving an intrinsic
viscosity bel ow ieg&gﬁlrﬁgmqé‘iglgggg F\?erglaﬁ?te‘\?v%ol ndrl?’?\tm C viscosity

pol yphenyl ene et her (PPE) haV| n(% an |ntr| nsic viscosity of 0.12 dug while
Sanple 2 is a c é’P%{Fﬁ‘VFée alsosybipted te g Hrmmatnliytest appse U847 FBe Brababiity i nsi ¢
viscosity of 0. éf dfigt tifopdss Galipligsvo) in LEEIIRYy Ry bpedsseaas s 6E

Plastics. The p hen cormer CI ally
avai l abl e from Fl(lwlgng %S'r" Fs fmcg’ﬁa&“f&fée%?%%%?%ggﬁrwﬁ %\g‘i%é

pent aeryt hri t ol cleedat at ppss(lDE'WSt)lle aangildsalmt ere mpichepablelvé actiaving &6 inea ﬁthCC]_ UBE(r)
from Lonza Inc r ESSS%A I tai ned
from Johns NanVIaF{'%vQLgﬁi@fPf a@g i ers fﬁ@g@éé%?)gnrrgtglro o?wf‘gilsqgﬁr;azorsgﬁet ers and
a | ength of abotit PETR) vajup FFé? &ythe bpaeﬂﬂee flamg aqtasdenehrsopsttigeeldhd compsitione

conposi tion of Bamaus fdr ek SAWE Sown EPESEIIVEl Y. The conponents for each
| ead-free solder friendly sanple were extruded in a 40mm tw n-screw
extruder (ZSK-40) manufactured by Krupp, Werner and Pfleiderer. The
extruder had 5 barrels or heating zones set at tenperatures of 293C, 293C,
293C, 298C, and 298C. The die tenperature was set at 298C. The extruder
was run at
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250 rpm The extrusion rate was 175 pounds per
the extruder was pelletized, dried and subjected to injection nolding

from
t o manuf acture

hour .

The strand emanati ng

the test parts. The nol ding machi ne was a -G met iliati 220T.

The amounts of each conponent enployed in the various conpositions are

shown in Tabl ewd0hhdsacel NAr €di ents were added directly ruder
during extrusion. 142007 WO 2005/ 066260 PCT/ US2004/ 058@3%9@@% ection
nol ded sanples were tested for their mechanical properties and thernmal
properties. Thers®pl es were subjected to tensile tests as per ASTM D 638,

Not ched |[|zod inpact property tests as per ASTM D 256, and heat distortion
tenperature (| SES S Per TASTMB Rﬁg F-ve-satpte ed for
each test. The|sanples were alsq subjected to a fllammability test |as per
UL-94. The probability of a first tinmewpass (achlieving 9) in a
flammability test _is expressed iln terns of p(FETR) For sanples that can
achieve V-0 in gngpgﬁsﬁggg?Sthe p(FTP) %alue is|l or as®%lose td 1 as
possi bl e, whil e sanples that arg not capable of gdchieving V-0 in g first
pass have a p(FIEIVphbidGieiel@d 1§ Signifiwantly 1gss than L. Tn ot ner words,
the closer the®PFE®P) value isito 1, the better {the flame retardancy
properties of L@f—ggnﬁggLLL%nT——J1mL44%Au44;i4u_4ﬂ4__Lhe_L@sLs_aLe_shomn in
the Table 1. 1 5(;,1,%,‘;_&% BO7*Wo 2005/ 066260 PCT/ US2004/ 040630 Tablle 1
Conmponent Sanpl e Sample 2 (W% (wm% Pol yphgnyl ene Sul fide (APS) 64.5
64.5 resin 0. Ppé¢BLigoliephenyl enje ether 20 (PPE)] resin 25

Pentaerythritol tetrastearate 0.5 0.5

lubricant (PETS)

Properties

Tensile Strength (kg/cm?) 1139 1090

Tensile Elongation (%) 14 1.44

Tensile Modulus (kg/cm’) 94,211 89,992

Flexural Modulus (kg/cm®) 90,696 88,586

Flexural Strength (kg/cm®) 1996 1771

Notched Izod impact strength 1.26 0.2

(ft-1b/inch)

Unnotched Izod impact strength 5.6 4.1

(ft-Ib/inch)

UL-94 Flammability Rating (1.5 V-0 V-0

mm)

p(FTP)* 0.99 0.85

HDT (°C) 272 257

* determined from 5 samples

As illustrated above in Table 1, it can be seen that the sample manufactured from the
low intrinsic viscosity PPO has superior mechanical, thermal and flammability
properties. For example, the tensile strength and the impact properties of the Sample

1 is superior to the properties of the Sample 2. Similarly when flammability
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0.4 1V pol yphenyl ene ether 10 (PPE) resin Type E d ass Fi ber 748 25 25
Pentaerythritol tetrastearate 0.5 0.5 |lubricant (PETS) Properties Tensile
Strength (kg/cm 1139 1090 Tensile Elongation (% 1.4 1.44 -Tewnsi]igl

Modul us (kg/cm) 94,211 89,992 Flexural Mdulus (kg/cm) 90,696 88,586

Fl exural Stre m 1996 1771 Notched |zod inpa 1.26 0.2
(ft-1b/inch) Bﬁ%g%oélﬁgéfﬁl zod inpact strength 5.6 4.1 (?FT/?%?@%@%H UL- 94

Fl ammability Rating (1.5 V-0 V-0 mm) p(FTP)* 0.99 0.85 HDT (C) 272 257 *

determ ned fromygpepERe@mpdted| tht Sxhfial SibwdAQMBatiiliy dPdlugt tine fals Ry be seen
t hat the sanpl e manufact ur fromthe low intr ay C wécosm PPO has

superior mechanfRHr 19 faF of Pample % | AfnThdm o B ToPl8 Fe e Eh eppPalEa i e, t he
tensi | e strengt theraipladtio eompopidiat hap b pFFPY df@seaei thin B9, Seampled abole, itle: ighperi or to

the properties of the I Simdarly whe mmbility 16 - 8 M 2007
VO 2005/ 066260 'ﬁ’&‘ﬁ‘%ﬁﬁg%%?°6%6‘é§8‘“"°6‘r“8%%ar“¥‘f“éesap rfep‘)gor'rpar ed, the Sanple 1
shows a probability of a first tinme pass that is  superior to that of

Sanpl e 2. As shotusact ARoveal samples manufapiing, With Afpigirigpic vigeosity of less than

or equal to about 0.15 dl/g, produce high temperature thermoplastic compositions
having superior mechanical, thermal and flammability properties, The high
temperature thermoplastic compositions having the low intrinsic viscosity PPO can be
advantageously used as a solder resistant support in electronic applications. The high
temperature thermoplastic compositions can also be utilized for numerous
applications in the automotive sector, the appliances sector, heavy equipment such as

lathes, earth moving equipment, or the like.
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t her nopl astic conposition has a p(FTP) of greater than 0.9. As noted above,
the high tenperature thernoplastic conposition can have a p(FTP) of 1. As
illustrated above, the sanples manufactured with an intrinsi&Marchc2087ty of
| ess than or equal to about 0.15 dug, produce high tenperature
t her nopl asti c conpositions having superior mechanical, thermal and
flammabil it Jolgfe ﬁﬁ&fﬁ, The high tenperature thernoplastic conpositions
having the Towintrinsic viscosity PPO can be advantageously used as a
sol der resistant support in electronic applications. The high tenperature
t her nopl astic conmpositions can alsq be utilized for nunerous applications
in the aut omoti Ve prgperatuge.thenoplasticeompesition COMBEYNE:cqui prent  such as
| athes, earth ”‘%V%&gﬁ?flﬂé re{mpfcons%ﬁ:%h&sém' f o%ghﬁm 001 AEbs R
claimed is: 1. A i tenperature tirernopl astic conposition conprising: a
pol yar yl endophtle I)consi sting essentially of plurality of structural units
of the fornmula (I): @ QL OQ@ QL (I) wherein for each structural unit,
each QL and are jndependently a halogen, a primary or secondary |ower
al kyl, a phe®yl, &hal oal kyl, an ami noal kyl, a hydrocarbonoxy, a
halohydrocarbitj:> wherein at | east two carbon atons separate the hal ogen
D

and oxygen_a apd _wherein the polyaryl ene ether has an intrinsic
vi scosity of g/than or equal to about 0.15 deciliters per gram as
measured in chforeformat 25C a polyarylene sulfide; and glass fibers;
wherein the Qonmpos®tion has an unnot ched @igod i npact strength of greater
than or equal to about 5 ft-lIb/inch (267 J/m) and a UL-94 flammbility

rating of V-0. 2. The conposition of Claim,1, having a heat distortion
t enper at ur eVRegeigdorgach structural unit, each Q" and Q" are independently a halogen, a primary

or secondary lower alkyl, a phenyl, a haloalkyl, an aminoalkyl, a hydrocarbonoxy, a
halohydrocarbonoxy wherein at least two carbon atoms separate the halogen and
oxygen atoms, and wherein the polyarylene ether has an intrinsic viscosity of less than
or equal to about 0.15 deciliters per gram as measured in chloroform at 25°C;

a polyarylene sulfide; and

glass fibers;

wherein the composition has an unnotched Izod impact strength of greater than

or equal to about 5 ft-1b/inch (267 J/m) and a UL-94 flammability rating of V-0.

2. The composition of Claim 1, having a heat distortion temperature value of
greater than or equal to about 250°C, a notched Izod impact strength of greater than or
equal to about 1 ft-1b/inch (53 J/m) and a UL-94 flammability rating of V-1.

3. The composition of Claim 1, having a probability of a first time pass in a UL-94
V-0 test of greater than 0.9 and a heat distortion temperature value of greater than or
equal to about 250°C.

4, The composition of Claim 1, wherein the polyarylene ether is a polyphenylene
ether having an intrinsic viscosity of 0.08 to about 0.15 deciliter per gram as measured

in chloroform at 25°C and wherein the polyarylene sulfide is polyphenylene sulfide.
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greater than or equal to about 250C, a notched |zod inpact strength of
greater than or equal to about 1 ft-Ib/inch (53 J/m and a UL-94
flammability rating of V-1. 3. The conposition of Cdaim1, h&Manch 2007
probability of a first tine pass in a U.-94 V-0 test of greater than 0.9
and a heat distortion tenperature value of greater than or equal to about
250C. 4. The co I 00 I ) i M . is a
pol yphenyl ge et erO%\gllnﬁtglog:??%lﬁ?t%i%ﬁg?gh\%&%@lg%o%.%gg %Iﬁté %Ejt 0.15
deci liter paouyt afratamt irt@shout 80 wit Fo,okhite the polyapten? salfiads presmeimart he

pol yaryl ene sul fi i ol yphenyl ene sulfide. 18 8§ rch 2007 .5. The
conposi t i omm@g&ﬂui}g%éﬁ’é‘f ﬁél%hﬂassi HpeR eéﬂt@fg@?lﬁg&’fit C CATRASHION:  an
anount of about 1 to about 90 wt % while the polyarylene sulfide is

present in an anount of about 10 to about 99% based upon the total weight
of the conpwsi tibre canposhionadriqlaist 1 Hmthef c@hprisingla flowr promotaranpniagiongt a

f1 ow pronot i n unt . of ,about 0.1 t ut .1 wt. % hased upon the
tota Pl orit B0t AT RTBI b vhe B SpgnyBe b heiznt Sn i BERISUPRAGHE of
A aiml, whengositibhe gl ass fibers are present in an ambunt of about 10 to

about 70 wt % based upon the total weight of the high tenperature
t hernopl astic conposition. 8. The conposition of aim1, wherein the gl ass

fibers are fE-gl - , ss, D:gl.as -l ass.  S-gl.ass a
conbi nat 1 o comp Tt AP EHRRClafih 3 BpeRiEtitiiss frfisai predlin 3§ Hlnd
conposi t i orofodboGt 40t Jabotit1 70 Reto, st upbm Sheatotalnpéight sDthel high téMpéaturémount
of about 1 to about, 20 wt % based upon the weight of the high tenperature
t her nopl astPEMApassscomppsitialny. A hi gh tenperature thernopl astic conposition
conprising: a polyphenyl ene ether consisting essentially of plurality of
structural units of the formula (1): Q@ QL

8. The composition of Claim 1, wherein the glass fibers are E-glass, A-glass, C-

glass, D-glass, R-glass, S-glass or a combination comprising at least one of the

foregoing glasses.

9. The composition of Claim 1, further comprising an impact modifier in an
amount of about 1 to about 20 wt %, based upon the weight of the high temperature

thermoplastic composition.

10. A high temperature thermoplastic composition comprising:

a polyphenylene ether consisting essentially of plurality of structural units of

the formula (I):
R <
O_
2 1
Q Q 1))

wherein for each structural unit, each Q' and Q are independently a halogen, a primary
or secondary lower alkyl, a phenyl, a haloalkyl, an aminoalkyl, a hydrocarbonoxy, a
halohydrocarbonoxy wherein at least two carbon atoms separate the halogen and
oxygen atoms, and Whgrein the polyarylene ether has an intrinsic viscosity of less than

or equal to about 0.15 deciliters per gram as measured in chloroform at 25°C; and
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0- @ QL (I') wherein for each structural unit, each QL and 2 are

i ndependently a hal ogen, a primary or secondary |ower alkyl, a phenyl, a
hal oal kyl, an ami noal kyl, a hydrocarbonoxy, a hal ohydrocar b®Match 2008t ei n
at | east two carbon atons separate the hal ogen and oxygen atons, and
wherein the pol yaryl ene ether has an intrinsic viscosity of |less than or

equal to about Q Eggﬁ L per gram as neasured in chloroformat 25C,
and 19 8 March 20%@y %%)F@lg??il ene sul fide, wherein the conposition has a

heat di stortion whkerpiernhd compositiarchasfa lggae distortidrhi@mperature yahie of @reabsy uhan?50C,
a notched | zod ipnpact str th of ater than or _equal to_ about
ft-1b/inch ‘(fs%l‘l&f% g‘?&‘h‘&t2§8 - ZHRoich i pagt steength ol gregfer thapqor to
conposi ti ongh Cridbhchi53 NAY) 40 L%’l?&r&rﬂ lity42find JPRGL strength of
greater than or equal 30 a@%’ut S@t-l b |ncﬁ&l€§’67 ﬁﬁgyﬁand a UL-94

flammability rating of V-0. 12. The conposition of Caim 10, having a

pr obabi | ity, of first tine .n UL- 94 V-0 test. of .greater than.0.9
and a heat ](J]i'stguﬁ 8‘_?1‘“1_?%;%0& §€§iaén\/(lﬁuléaqug G?é‘ﬁ’f‘(g?he?jh%‘?ddﬂ‘paatqﬁﬁn 0%\bout
250C. 13. TheateOmRost édualtordbotd fibAiflch (8¢ 1A bnd REUR 4Ry 8518tySafifs of S @
pol yphenyl ene ether having an intrinsic viscosity of 0.08 to about 0.15

deciliter p¥r.gram as measured in chloroformat 25 C and wherein the
pol yaryl ene sul fide is pol yphenyl ene sulfide. 14. The conposition of Caim

10, wherei g4 he I [ e 0. . of tyrll tO
about 90 wtli%; |‘J1é(§)%§ ogﬁ%&o?tadr]%%%@ %&ﬁ%i%‘gemb{s&p eoseﬁﬁg?{rl\mgﬁa%un " of
about 10 t OVatestd goatdrahar(.0pad atheat distbAlonwehpdrhtues vilieoLgromestht on. 15.
The conposition of Aaim 10, further conprising a flow pronotor in an
amount  of ‘?ﬂ%ﬂ‘f"’@?&tzﬁ@ Gbout 1 wt % based upon the total weight of the
hi gh tenperature conposition.

13.  The composition of Claim 10, wherein the polyarylene ether is a polyphenylene
ether having an intrinsic viscosity of 0.08 to about 0.15 deciliter per gram as measured

in chloroform at 25°C and wherein the polyarylene sulfide is polyphenylene sulfide.

14.  The composition of Claim 10, wherein the polyarylene ether is present in an
amount of about 1 to about 90 wt %, while the polyarylene sulfide is present in an

amount of about 10 to about 99 %, based upon the total weight of the composition.

15.  The composition of Claim 10, further comprising a flow promotor in an amount
of about 0.1 to about 1 wt %, based upon the total weight of the high temperature

composition.

16.  The composition of Claim 10, further comprising glass fibers in an amount of
about 10 to about 70 wt %, based upon the total weight of the high temperature
composition.

17.  The composition of Claim 16, wherein the glass fibers have a diameter of about

13 micrometers and a length of about 3 millimeters.
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16. The conposition of Caim 10, further conprising glass fibers in an
anmount of about 10 to about 70 wt % based upon the total weight of the

hi gh tenperature conposition. 17. The conposition of C ai m8M®arciZ10&i n t he
gl ass fibers have a diameter of about 13 microneters and a | ength of about
3 mllimeters. 20 8 March 2007 18. A nethod of manufacturing an article

conpr|5|ng bIe Q pol yaryl ene et her
consi sting esser{?h{lﬁoé(%?momaca}rﬂ]%ya%#aa%r%h@?mlag units of the formula
(N: @A @ (bler(dhﬂgaw&ﬁp@ltibm‘cmmmﬁ{g structural unit, each Ql and Q2 are
I ndependent|y a hal ogen, primary, or secqndary |ower aIkyI a, ph

&fr%a gﬂ@rel n

hal oal kyl , an ar@ PRJ%i{ane eﬁ’eﬁyﬁﬁl%‘é\gtﬁ?%%? ly Rl of -SRI Mgty

at least tug aggp at ons separate the hal ogen and oxygen atons, and
wherein the polyaryl ene ether has an intrinsic viscosity of |less than or
equal to abogt 0.19' deciliters per gram a polyarylene sulfide; and glass
fibers. 19. The ngthod of C aim 18, wherein the blending involves nelt

bl endi ng or i on bl ending. 20. The nethod of Claim 18, wherein the

bl endi ng i nvo & Uuse of shear force, extensional force, conpressive
force, ultrasopte{ energy, electromagnetic energy, thermal energy or

combi nati onsQtonpr@si ng at | east one of ta foregoing forces or forns of
energy and i s conducted in processing equ'ﬁnent wherein the aforenenti oned
forces are u@EnmSer SichAtriétial Bnit CabVQ' BHA QZFateemasgeau@nﬂyl A RGBS pAfhary
co-rotating or counter rotating screws, non-interneshing co- rotatlng or
count er rotatsependaey tawer alkyl, a phenyl, a haloalkyl an aminoalkyl, a hydrocarbonoxy, a

halohydrocarbonoxy wherein at least two carbon atoms separate the halogen and

oxygen atoms, and wherein the polyarylene ether has an intrinsic viscosity of less than
or equal to about 0.15 deciliters per gram;

a polyarylene sulfide; and

glass fibers.

19.  The method of Claim 18, wherein the blending involves melt blending or

solution blending.

20.  The method of Claim 18, wherein the blending involves the use of shear force,
extensional force, compressive force, ultrasonic energy, electromagnetic energy,
thermal energy or combinations comprising at least one of the foregoing forces or
forms of energy and is conducted in processing equipment wherein the aforementioned
forces are exerted by a single screw, multiple screws, intermeshing co-rotating or
counter rotating screws, non-intermeshing co-rotating or counter rotating screws,
reciprocating screws, screws with pins, barrels with pins, rolls, rams, helical rotors, or

combinations comprising at least one of the foregoing.

21.  The method of Claim 18, wherein the blending is conducted in a single or
multiple screw extruder, Buss kneader, Henschel, helicones, Ross mixer, Banbury, roll
mills, molding machines, injection molding machines, vacuum forming machines, blow

molding machine, or combinations comprising at least one of the foregoing machines.
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reci procating screws, screws with pins, barrels with pins, rolls, rans,
helical rotors, or conbinations conprising at | east one of the foregoing.
21. The nmethod of O aim 18, wherein the blending is conduct e§iMarcla2@7ngl e
or multiple screw extruder, Buss kneader, Henschel, helicones, Ross m xer,
Banbury, roll mlls, nolding machines, injection nolding machi nes, vacuum
form ng machi nes, blow nolding nachine, or conbinations conprising at

| east one of the foregoing machines. 21 8 March 2007 22. The net hod of

G aim 18, faytheThecnsbod f Clhimudiutthel bempIIBOMoIdiRthe d8mpddigorTet hod of
Claim 22, wherein the nolding conprises injection nolding. 24. An article
conprising the conposition of Claiml1. 25. An article conprising the

conposi tio %f i MechBd of Efim™3, Fhbrefil e TRIMHE ShMpALs Rielelth ABLARY ©F

Cl ai m 18.

24.  An article comprising the composition of Claim 1.
25.  An article comprising the composition of Claim 10.

26.  An article manufactured by the method of Claim 18.
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