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20PBERMOBOASTIC BILENDS AND AR’]HCEESWADE'ITHE&EEROM
FI ELD OF THE | NVENTI ON The i nvention relates to a
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exanpl e, Japanese Pat ent Publication No.

BACKGRTND B TR vERTHBRETT ™ Ug' pol et o, "
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pol ycarbonate; and (c) 2-100 parts by w er
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polycﬂéiapttt diRiviitesontlofsherinhagent pmpertmn of pulyt::maormt«t suchas high
me]go ycar bo ate is mix ol ystyrene-

gﬁsq)sgw,g}n Qe organie splyent rgsmtané% as well as poor BRI
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styrene- et hyl ene/ propyl ene), or the |ike (See for
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2006/ 113142 PCTI US2006/ 012812 However, articles
In sondeckpplicatioms BBtherpeisk art) potycartbonateds miikediwithyapolystyrene-

pol%l[eteurll %35‘01%?& such as SEBS (styrene-ethylene/butylene-styrene copolymer),

SEP (styrene-ethylene/propylene), or the like (See for example, Japanese Patent
Application Laid-Open No. 64 (1989)-75543).

Aromatic polyester resin, e.g., polybutylene terephthalate (PBT) resin, is a
thermoplastic material used for molded articles, fibers, films, etc., with its excellent

physical and mechanical properties such as thermal resistance and solvent resistance.
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di mensi onal stability owing to shrinkage by
crystallization. Japanese Lai d-Qpen Patent Publication
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dm%?“f)lgflgl%ﬁ%ﬂftgﬁm e];sepht hal ate, a pol yal kyl ene
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rigigiig Stiepgth, fabigue sral S5ty heErtiCe SRR or
pro?ém%é; fol ﬁe 5&%&0( ®PéhapedPArGAIRSIBAIBroviei fﬁ&ldrt) siracetwear,
a poly 4-butyl ene terephthalate; c) 5to 4
accutacy‘uf gre raoldgdjpantwdé@ngrbf@rﬁmrﬁp%mquhz@e Qdaer e with
unsat ur at ed nononer containing an acid, an acid

UﬁﬁFﬂﬂgﬁ [gg@gyr up by any desired neans, or a

pol'yo e?ﬁ‘ ﬁ% ied w tlﬁ functional groups containing
imde acid; and d) 5to 30 wt. % of a brom nated

In éﬂeaanﬂ)adanaltdﬁlnmweﬁiﬁﬁmdlﬁﬁs OESHRNRH Gt cOpmpaFitipNoeNTStoE|

essenly AR o o T 04 RRLRGE LA PRkt 20 Mot iy

teréiiﬁiha‘laié hepol fakPIESe néﬂh&laﬁéﬁé eRGE 0P blealls e, MH 0 PivtiBof a
referenced 1tem Al ranges di scl osed herein are

modified polxedefim @nd optionatl) wp to'3Gowi. dnef a flame rejgrdapiagent, -

nmeans that the subsequently described event or

.oEl'?ell“g‘ n%ﬁﬁﬁenqgfth%rinwioﬂ,%e 8&15H5siti@rpgoﬁsﬂ?st estsé}ﬁially of a) 35

escription
to 50 wt. % of a polycarbonate; b) 35 to 50 wt. % of a poly (1,4-butylene

terephthalate; c) 0.5 to 4 wt. % of a modified polyolefin copolymerized there with an
unsaturated monomer containing an acid, an acid anhydride, or epoxy group by any
desired means, or a polyolefin modified with functional groups containing imide

acid; and d) 5 to 30 wt. % of a brominated flame retardant;

DETAILED DESCRIPTION OF THE INVENTION
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i ncl udes i nstances where the event occurs and

i nstances where it does not. The invention relates to
wonooerisiqal |y | ubricated thernopl asti c conposipaH0S2006/012812
with balanced fatigue and di nensional stability
properties, wherein a small anmount of nodified
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25 &yﬁd phagy! m"?&]ﬂlﬁ'e%%duﬁe&,%n%njah&he HEOIRRIS0 W one.
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cyclohexyl|dene cycl opent adecyl i dene,
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bridging radical Yl can be a hydrocarbon group or a
saturat gd hydrocarbon group such as nethyl ene,
cycloheﬁylidene or isopropylidene. Polycarbonates may
—hy the Schotten-@gunan i nterfacial
reaction of the carbonate précursor wth dihydroxy

ounds Branchi ng agents may al so be added singl
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wherein each of A' and A? is a monocyclic divalent aryl radical and Y' is a bridging
radical having zero, one, or two atoms which separate A! from A% In an exemplary
embodiment, one atom separates A' from A%, Tllustrative examples of radicals of this
type are -O-, -S-, -S(O)-, -S(0,)-, -C(O)-, methylene, cyclohexyl-methylene,
2-[2,2,1]-bicycloheptylidene, ethylidene, isopropylidene, neopentylidene,
cyclohexylidene, cyclopentadecylidene, cyclododecylidene, adamantylidene, or the

like. In another embodiment, zero atoms separate A' from A2, with an illustrative
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A" and A2. It is also possible to enploy
pol ycarbonates resulting fromthe polynerization of
wioMpogizigar € di fferent di hydric phenols or a coRot/ysmoe/012812
of a dihydric phenol with a glycol or with a hydroxy-
or acid-term nated polyester or with a dibasic acid
or wwth a hydroxy acid or with an aliphatic diacid in
exarhple b@ﬁl?'b‘ispﬁeﬁ‘(ﬂ.r IThe bt id gibgradiyaley’ dantbeerhydiaarten group or a
honmopol'ynmer is desired for use. gﬁﬁi&ﬁléi:ar honat e ﬁ'a%
satuggteschydseeaghopcareRRisusH a3 TR YleRg, Fifl dene PrsqPERYACERe-
bet ween a di hydroxy conpound and a carbonic acid
Polyhfbohtes mhY begﬁoﬁe’g’ﬂ ERNYchott 1R BAkARR irtérfRN] YSREER bEthe -
resin s selecCte rom pol ycar bonate hono- pol yners
carbanate prdcysst with clilryoorst eompauody: nBrasching agenss may also be added

N O T R
polyRrpreuRORA R RE AiHyaroxy cRRfpoaAdsAn AHIEH 6nlf @ny atnbsupatates

| resins and poly(ester- carbonate) resins. Exanples
A' andAu deislalsoppssible toepiplascpal yrsrbanates sesuling from g her

pols TR RRHFESR ool ip e vl RS RASRADR O o[ cBpOmEPBPA diFaric
phehdltwittdaigliyosl driwitgehpdrorgianr acid-erthinated|potyeatet powith a dibasic
diti [ ' f i,h [ h I h
acidggrnvgjlﬁ;aé l?ggs{gxg Qfgg? &&n%qxt uqlr i%pg@q%ﬁéils é% gnreI e%egt aegidrzca?i ;eal
Qfg}ﬂé [ed EPRTIRER COrRGMYHartdng
COPC n’pggﬂii&on 'S (gﬁg%kﬁﬁl kyl ene tfgr epht hal at e, an © %
be producad by henst paipérndansation reastipm betwieen p ditydraxyegogpound and
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a cofpie G HS8I8T-ent , conponent B is present in an anount
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amount from35 to 50w. % In a third_ enmbodi rent,
honfio-pelymerstapdspolygsterpgartoagieRopal ymeEs- J&éﬂﬁ@f’-&%‘@?ﬁi}%&ﬂ% the

r,eph .ate) i" ") 1 A- . .
pol{ GGy hotiscighe or R o P e o s
polycaiidiate, regind, bdnchyd aroenatin pplychrbonate edsir(s aaBIyo) y(ester-

~ (pol ypropylene terephthal ate) ("PPT" nd m xture
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- acid and/or aliphatic polyols to formc pcﬁ)lt%esﬁ er.s.

Compenent Bp (Camiponsat § of the; comnaaitiog is 2 pelyalky gphthalate, 2
polg%lsiléxg ! ea&%xﬁ%%g&%é&%)c% Bien® tReEdU! ! BN dHNY 6233 to FHFH % of

the total composition. In one embodiment, component B is present in an amount of

less than 50 wt. %. In a second embodiment, in an amount from 35 to 50 wt. %. Ina

third embodiment, from 40 to 50 wt. %.

Examples include poly(ethylene terephthalate) (“PET”), poly(1,4-butylene
terephthalate) (“PBT""), poly(ethylene naphthanoate) (“PEN™), poly(butylene
naphthanoate) (“PBN"), (polypropylene terephthalate) (“PPT"), and mixtures thereof.



followi ng the teachings of, for exanple, U S Pat.
Nos. 2,465,319 and 3,047,539. In one enbodi nent,
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nodi fied wth functional groups containing imde
acid. In another enbodi nent, the nodifjed polLymer is
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a carboxylic acid exter ary _neans f
%. 35 55 STHEBRITMy COMPBRAG BN b PR BIFGm h o gEouaLpes
thaki 38RC EF the tothiNReibRSIfMhe\edhipdsitfoninsat ur at ed nononer in
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homopolymer, e.g., in the case of polypropylene, it may be a copolymer of propylene

with up to 20 weight % of other one or more a-olefins. The modified polyolefin is a
polyolefin copolymerized there with an unsaturated monomer containing an acid, an
acid anhydride, an epoxy group, an acid amide group or an imide group. In one
embodiment, the modified polyolefin is a polyolefin modified with functional groups

containing imide acid. In another embodiment, the modified polymer is modified



with the unsaturated nononmer containing epoxy,
carboxyl, or acid anhydride. The above reaction can
wd B0e/PB14arri ed out by s solution nethod. ExengdBu$2006/012812
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aﬂ“&éﬂ%@%ﬁﬁ?“ﬁ%‘%ﬁgo. 01 to 10% by weight of the pol yol efin.
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copol ynmers | e AB (di ang ABA ‘(tri bl ock)
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bl ocks. . The conjugated diene bl ocks may be partially

Exeplent polpdlsfilyndaipavatiethnctibital grtups inchgle iffide dufd can be
represented. as ethyl ene-propylene blocks or the |ike

obtaingd Ry modifyingdnaleicsnlydrdegralt golypledia with 8 cemppund

represented by COOC—R—NH?2, wherein R represents at least one member selected
from the group consisting of an alkene group, an alkylidene group, and an
oligomethylene group containing 5 or more carbon atoms, and phenylene group and

naphthylene group optionally substituted with an alkyl group



bl ock copol yners. Exanples of triblock copolyners of
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amqauitpphos phateZ( APP) or nel am ne pol yphosphate (MPP).
In yet another enbodinent, the flane retardant is a

fla ret ardant, ot her than th hasphor u fl aj
In grg g b BC ot dfartantd ainhfecRepRaNEY Srbpffigior Mfure
of doRipvunddWhHich iingerts flanerdsitance fthe SumpositionPEithe predent

hydr oxi de, al um num hydroxi de, a _nmetal oxide flane

invertionr dExAmBlet chide hrprhingied comppumsls €€: anol ybdenum
hexd¥iotifocybleBodeR¥ne! & deBOmBiphdn3t efit, d4ribrofdphenylallyl ether, or

a chlorine type flame retardant such as chlorinated paraffin. Synergistic

combinations, such as mixtures of one or more halogenated compounds and one or
more flame retardant synergists, may also be used. In one.embodiment, the flame
retardant is a brominated BPA, such as TBBPA Oligomer (Tetrabromobisphenol-A)
or TBBPA / BPA (bisphenol A, BPA) copolymer.



O her Optional Conponents. In one enbodinment, in
addition to a flane retardant, the conposition may
wiozobérersiezont ai n an antidri ppi ng agent in an anecEusS206/012812
less than 10 wt. % selected fromthe group of
fluorine resins such as pol ynonof | uor oet hyl ene,
pol ychl orotrifl uoroethyl ene, polytetrafl uoroethyl ene
In angthes prhodiment, dheflame retardans iPT pE)sphorio esper type flame getardant,

e G R s R P
retardaiy lor @ tdiephospligras byipe flafie rétardant. Examples include non-

et hyl grl;s/tetrafl uor oet hyl ene copolyner. ) The )
halogsnatsd iphpsphopstypsflame eitarglants, e 403 MeBamET type phosphorig ester

typE Rt el sl iAoh oh AL (TP & oyt phosphoric
estem}'ggkﬂm;mgatard&m shéh ﬁel,B-Iﬂ\:S:’Zjlene@fs&ﬁbhér@_lpl@Sﬂtﬂd@r bisphenol
rbon fibers, car er, conbinations conprisin
I T T e T
e A PolypROThISYARD SF Plariie boISpRAPRAS (MPPS. 13k
anothes embpdimneany, theJeme tetardantiio aflan® retardpint other themthe or

ecificall bo to .abgut 10 I ght
phefitulTRbE SRBR 5 ER by PR g Pugf« e eldies Bt
hydidwide flamme sethidant sl aOplapMRaloh Hydrdkide sl hfdoxide, a
filler, including fibrous filler and/or |ow aspect,
me'iag?’ﬂee flame aptardap sugh pe antRERS fstTaoRide molpdepamgnide, tin

OXi @(Sﬁ@}tc;r‘iﬁﬁloxﬁdé (lzrﬁbt)'used in polynmeric resins and

aving an aspect ratio greater than 1. Such fillers
may exist in 8 WO 2006/ 113142 PCTI US2006/ 012812 the
OthenOptional (lomgponents. neerd eshodimertt, int addétion tetarflansksretardant, the

conf SRER L FALEL T s AURLRta e ot g RN 1
wt. Bailskletd €fom rGrodp ¢f fhidtie rd¥iey ich d€ Poliyidoh6flfor8th§lené,n

a regate form an aggregate having an aspect ratio
polygiorpRinorsiyleng, polyitisdueroptiisae (aarcinpfienteioriod o as PTFE),

polfg;tihiyl ene Hubfifie, G4St: Ecyeﬂg)qgr%et /it}Fégﬁﬁh:i%éplkéﬁyl@ﬁhgg&%ﬁg&, b

e resin conpositions at tl ‘ [
tetrafblagtoethylefie £ perfloas(atkyl viryiethet)copslyretesalr y whi ch do

ot ,have an el eteri ous effect on physi cal
eth’ﬂ?’b%t@&?ﬁ%%rpgtbﬁgn%%ﬂ?&r@?‘col oring agents (pigments or
dyes), heat-resistant agents, oxidation inhibitors,
TheQogipdisitiohirRdysistiohhlly Rirfher YSAHIR othé WAk h&kﬂti@&ed}tlgbﬁcams
ndt

| ubri cants, nold rel ease agents; plasticizer, a
knopmin ghe a1t ergraprdyolefin wasrpalytemaftioroethylere(PTHE), pelybdenum

. £ d .clear that the invention .. .
cis B8 Mot SAHLES dfi6e, BBlhob Bbu: e K. pmtdnniopeq
compoisingsit idastene dfhd fofedoig Aduditives, dndah&TR®OFhd Aidunt Die
Pr eparation of the conposjtions may be ]
additive present in the composition may be about 0 to about 20 weight percent, more
specifically about 1 to about 15 weight percent, or even more specifically about 5 to

about 10 weight percent based on the total weight of the cbmposition.

The composition may optionally further comprise filler, including fibrous filler and/or
low aspect ratio filler. Suitable fibrous filler may be any conventional filler used in

polymeric resins and having an aspect ratio greater than 1. Such fillers may exist in

8



achi eved by bl ending the ingredients under conditions

for the formation of an intimate blend. Al of the
WOhHed13d4x s nay be added- initially to the proREBEF29§6/012812
system or else certain conponents nmay be

preconpounded with one or nore of. the other

conponents. The bl end nay be forned by m xi ng

the fnrmgtfewlmkemmnecﬂesr, tadsi types, s@aadﬁtﬁi@m&atqﬁrplgﬁe}#ﬂ, bamQHaku ng
pacf SR e BP0 b L RERAR el
the m@@vwn&malh ﬁlIst h:ﬂii;t fﬂggrdg’awfdﬁhm agg!rd!@lenlwﬁxm apect
resin composj ti onL@P( el rreltl simul taneously with
ratigrgsepteqthendrwidhalsmpt ‘Fﬁsﬁof €or by nelt kneading
after m xing. In another enbodl ment, the mxing is

omEPédsEb\P@ﬂY (Q}%iﬁ?ésrrﬁﬁl 9{‘ ddH%h% 29 of ﬁle‘i@élﬁ‘ b@mﬁoﬁ%ﬂs% tHeQiR of

or part or mno ng material. Articles Made from
nﬁxﬁrtgaor(ﬁ)dﬂkig:df ¢lme rekim in amolegﬂs @sli nﬂ?ﬂsmy Nh@;chdlﬂmb?ﬁf s

are us 0_.prepare nm artic as for
deliSripys Rifect i i EALHropeiies, For Briraplsr spopie bty Plamens or
dye? R&dtirbS@hnt 2BENtS, SGdation ikhibiestp Urgaiic fibrnd filles, wekther-

he conposi tions may be converted to articles using

procfingngentshivbriopita mold release agers, plastipizes apd ﬂmd&bf&néﬁ@&g
| Al nol di ng, gas-assisted injection

agelr% %J%gp%‘;{tnrq%}g?oén&gn%l di ng, conpression nolding and
bl ow m)I ding. Articles made fromthe conposition of

It sliduid Be YiEar2hfxahd ideARorREnEbhipaGesreatti@i producty efithe @ahova-e
characteri Z.ed as havi ng excel | ent mechani cal

deseried GompOsItionsr a5i on  resi stance, chenical resistance
and surface characteristics (non-sticking property,

Meih%ffoﬂ‘ Makink e 06@2P64iiioN. - TR prepaatsbeftheampoditicns may be
EEOSItIon I S uUse or WwWo in parts tradltlong
achifa(ed by planding{ae prgprdients ensies gagiians tians ey thy dermation of An 1ntimate

blellgdr3 lo)(g ?@gﬂéﬂ fits: m%ayéf R gé gﬁn%lgﬁégtfdg ﬂrocﬁﬁﬁ%%t‘éﬁ{, or else

ceruaﬁsctcmtpmemts muj/ terpre@mpoaaded with ene biomeveof, thp olhyac etal s
are not

at.ed and, di si onal .st.a
conghapamSTTBF BIOR Gy I OTBLBLRRN B8 ILFing ot FHRFHoHEe
exugxﬁéfs'o? Wridr Yni fdélvmteﬁvhﬂ:ﬁ% appl ?a&ﬁ@ar t8 @efcomponents.
I mensional stability requirenent and UL-rate
appl i cations such as for QA equi pnent, a gear cam
In quesiibodiment, the yempositiomisiproduced by elsonyentign method for

o e B B g 9B, BT i

mixifig (fot &aniplé heltrloRading) @bymelt kheudingafte niiying! He another
nmet hod of this disclosure are wt

tl n the sc:ogl 1%1’1
embodj@aRt e mixing i followedysrnimisionmelding ta gRTa 4 pe fHriior
parﬁa _fgﬁﬁﬁ{old,ﬁéﬁ.[]@é}&?s are incorporated herein by

t

erence 1 n

Articles Made from the Compsition. In one embodiment, the compositions are used

to prepare molded articles such as for example, durable articles, structural products,
and electrical and electronic components, and the like. The compositions may be
converted to articles using common thermoplastic processes such as film and sheet
extrusion, injection molding, gas-assisted injection molding, extrusion molding,

compression molding and blow molding. Articles made from the composition of the

9



entirety. EXAMPLES The invention is further

illustrated by the following non-limting exanples.
WKh2006/0131#8 ati ons for the Exanpl es were prepar eRCT/U$2006/012812
the components listed in Table 1 below Conparative
Exanple 10 (not listed in table 1) is a comercially

avai | abl e lubricated, flanme retardant polycarbonate
inventiop @zs chamasterizodias hling ¢xcoliertanechanical|psepertics. dyagiamy

N e

frictién propéxtyyer ci al |y avail abl e |ubricated pol yacetal
conmposition avail able from Asahi Chem cal Conpany as

LA 541 resin. In the exanples, the conponepnt re )
In oz spbadimsat.ithe coERHiR is Heed wogw%ﬂ;g&?ﬁfﬂ%%}aﬂy made with
g
the@eé\gﬁd%ﬁ&%ﬁicﬁfaé ﬁbﬂrrﬁnéegélf. g&%?yc&?éf&%ledéﬁ Hafin@ tR€fe \ﬂrn%c} t

gn having a nge 'screw “severity, at
medchanisel propertiesofuch a6 stiffne3fFatigwen theanalresistancefandSreep 100

resip G Pt Peigsasials 2 oph T ol dEReRihel abiffy Bk
goodBaieRESe, the BSnPSsifioT the AtVeation ié'gglétidﬁlh Bful &5 dodd

commerci al 10 2006/ 113142 PCT/ 006/012812 si zed
fatigng; gperbdimensionaltstahility sequitementand Hboated 2pplications sugh@s for

e r s b - . de
OATri RER Yol f o 5 Wvess Up AR L A0 RSP R etc.
in prineeRTRbpYihg ynackinkes and e liker f or ned fol | owi ng the
procedure of Underwriters Laboratories Inc., Bulletin

94 entitled "Tests, for Flammbility of Plastic,.
te st EPs S cormes ioms Ao P S B foRH P ABRStions ade by
the Settfodbf I RBHsdre HEWAREL thO5&HR df the iifentioR! AIF@led patents,
position. According to this procedure, the materials
patens applidations, anddthgsreferences grelincerporatel herein by r¢farsnee igf their
emi ge test results. The tensile strength is measured per
K D638. The flexural nodulus is nmeasured according
to ASTM D790. The notched inpact strength is measured
EXAMPILES The inveitidd ivZutther illizerateddy thefdlloatingnon-limiting
tenperature (HDT) .is neasured per AST 98 The
exagyplss; Thefagry fiops for thpBxamples Wese DREPRAF A7 the pramiporents
list&d ! THOROE bMBIvY erﬁpéE%ﬁ%é‘E?Qxéﬁrl% oA YistedTR tabldB) s a
viscosity Is neasufed per ASTM D1238. Friction and
conwgencially swaifapleTiubrisated\fimer retardrnt polycarbomrie comgposition

cri bed in ASTM. D3702. is test, ar _f [ .
=il € BomESieneteldalis Chimmamn NE bty PTG pf Eibcloy LLD
FR resin. Comparative Example 11 (also not listed in the table) is a commercially

available lubricated polyacetal composition available from Asahi Chemical Company

as LA 541 resin.

In the examples, the components are compounded in a corotating twin-screw extruder
(Werner & Pfleiderer, type ZSK40), using a screw design having a mid range screw
severity, at a melt temperature of 270 to 300°C, and at rates of 45 to 100 kilograms
per hour. The resulting resin mixtures were then molded into bars using typical

injection molding machines, ranging from laboratory-sized machines to commercial

10



QY

washer test apparatus at a pressure of 40 psi and a
velocity of 50 feet per mnute. The testing is
weridsieisesd t he thrust washer test speci nen agaipeIiyUs2006/012812
counterface. Alternate counterface nmaterials, such as

steel, tw types of polyacetal, are used (as specified
in Table 2) as an opposite part. War factor Kis in
s1ze&‘ RiabRined. wieh It&npdismﬁa%wera abs 2per300‘f® ahd peld p:rmpedaqner
hour determ ned throu peri odi c surepent s I
wergighint 864 307G ST hemPIoH GRS VT ER AP LA P oS Esfs Bhow.
nmeasured according to ASTM D671, using a Satec SF2U

Flarﬁrﬁﬁﬁﬂum&@ Wé?eé &Hiea f%lwmgﬁléﬁrspéd%r@éf Bnddrivakes ar

is cla ase at one end while the other
Labeﬂatbrles Tad. tBndteeni 9t4oerm1tied| HBestssfioc Ethma@sllmfd’ﬂa&tlétl\é%t@éal&fm

Pari & Dericasiand AesiEts ULodao r pcEa e Serul B webfin 68"
vertiel ]E(Q@tﬁ! 183AAdiEAd HRAHOE/dRe] &i’e%nat@ﬂﬁlb wet@tlhssifted as V-0,

occurs. The numbér of cycles to failure is recorded
V-1f or Veamhthe basis of thattest sesults.t hree sanples are run for at

| east four different stress |levels. Stress is neasured

Tefgnstp e R e e AR HSBRG 500, 0000 number s of

cycle to failure. As shown in Table 2, conparable
Theaflexioql enabiluslimieRsured accnuﬁmioaﬁs’ﬁw% excel | ent
di mensi onal stability (good nDIding di mensi on

acc er but i gConpar abl e
?éx&i Q%ﬁ‘ﬁ%%’&e?sgf gaﬁgor trol%tgiﬂlt?ut exhi biting
poor di mensi onal stability. On the other hand, the

TheRAW Aeflédtidater@perafuge (HIVE) isingsasurdé penASTM BD68&od wear
performance with a balanced fatigue and di mensional

stability, K properti 06/ 113142 :
Thm??@sg%%iz%ﬂ“ ‘ﬁ?efa&él\@% (L>r 0) CS CLO
0O0O0O0O0O0O: r c ONca
The shrinkage value is measured per ASTM D955.

Melt viscosity is measured per ASTM D1238.

Friction and Wear Test by Thrust Washer similar to that is described in ASTM
D3702. In this test, wear factor and dynamic COF are determined using a thrust
washer test apparatus at a pressure of 40 psi and a velocity of 50 feet per minute. The
testing is conducted the thrust washer tést spécimen against a counterface. Alternate
counterface materials, such as steel, two types of polyacetal, are used (as specified in
Table 2) as an opposite part. Wear factor K is in umts of cubic inches-minutes per
foot per pound per hour determined through periodic measurements during 80 hours

test duration.

Flexural fatigue stress is measured according to ASTM D671, using a Satec SF2U test
machine In this test, a sample of a triangular shape is clamped to a base at one end
while the other end is attached to an unbalanced mass which rotates at 30 Hz (1,800

rpm) creating a cyclical load. The test is run at a constant load (constant stress level)

11



d CO00ao NCOO UU 0 a
i ¢c). acON xwdcc OON
WO o 3t42r MNO |jJ 4wocCr c > %g KCIUSR006/012812
0) CDa(booO>Ccor_"'2c Woa aZRE J
Eo w czLoCODCr OceECUU HV LLJ ~CO-~7 ~ co
E-pCE Oyy~ '"I- OU17T NOCG oc Oa: t wmr
untiD failureé oceuts. IThe nudntek of eycles to failure is recorded for each stress. At

0 ooo0000 Or O n
r r~ 0 0 0 000 00

least three samples are run for at least four different stress levels. Stress is measured
as PSI or Kgf/mm®. The data reported in the table is the failure stress at 200,0000 to
300,0000 numbers of cycle to failure.

As shown in Table 2, comparable example 10 LLD FR is a material showing
excellent dimensional stability (good molding dimension accuracy) property, but poor
in fatigne. Comparable example 11 is a good fatigue material, but exhibiting poor
dimensional stability. On the other hand, the compositions of the invention
demonstrate good wear performance with a balanced fatigue and dimensional stability

properties.
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While preftireeRbddiiidh Hivé/been)shown aGid esctibed,FaGo® modificaipns

o ot e b P e el
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CLarnUm 15 =c o d g
EoNc$>CO U CD (,~fl) WZI N"ONNV NV
WO 1006/ M3143A rn Z mc F CL a) c cc L eo O Ap@riiosh/o12s12
cuaa)) LPLc 2 cc x x o mH> Uaa)) U) a a W
uo.uoZ = 23 ~' rn LL 14 WO 2006/ 113142
PCT/ US2006/ 012812 \While preferred enbodi nents have
WHAT4R ghomvepny: descri bed, various nodifications and
substitutions may be nmade thereto wi thout departing
fromthe spirit and scope,of the.i [w tion.
1. acAchermpplastic cpmpesitign pensipting cseBidn ¥at t he present
i nvention has been described by way of illustration
toflalJEi ' U S. Patents cited
Stoggrqvé'ir? Ofgnﬁgl)l}c?cﬁé’?gtgr(gét)%pd&%gfgﬁn by reference. 15 WO
2006/ 113142 PCT/ US2006/ 012812 WHAT |S CLAWED IS: 1. A
35 to H@wifplof 8 polyaliyignsd treplrhaleten s pelyrikyleas saphthapoate resin, of
t,0..50 . % of ol ycar bonate (conponent A); 35 to 90
blen&ﬁ FheB%oﬁcog]pﬁgFV}ﬁyl ene terephthal ate, a pol yal kyl ene
napht hanoate resin, or blends thereof (conponent B);
0.5 18.45wt. % 4f anodfiedfpodyclefiti;fanéd pol yol ef m and
optionally, up to 30 wt. % of a flanme retardant agent

.(conponent D). 2 he ther | astjc co (\tion of
OPUé‘Fag]iyn\‘HFO iﬂw\%’%&’ pf g J ﬁ?geRE {CB&PV@S{@ hate is
present in an amount of 35 to 50 wt. % 3. The
2. U heamewmiraspiastic CoTRRGstidrosT MdimCl, ailigrein thehwhejonedithe

conponent is a poly(1l,4- buta/l ene terephthal ate).
polycarbonate is present in an amount of 35 to 50 wt. %.

0 > " r co wOv) Qo o
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3. The thermoplastic composition of claim 1, wherein the component B is a

poly(1,4-butylene terephthalate).

4, . The thermoplastic composition of claim 3, wherein the component B is present

in an amount of 35 to 50 wt. %

5. The thermoplastic composition of claim 1, wherein the component C is a
modified polyolefin modified by an unsaturated monomer having a glycidyloxy
group, an unsaturated monomer having a carboxyl group, an acid anhydride group, an

acid amide group or an imide group.

6. The thermoplastic composition of claim 1, wherein the component D is
selected from the group of brominated compounds, phosphoric ester type flame
retardants, halogenated phosphoric ester type flame retardants, polyphosphate type
flame retardants, red phosphorus type flame retardants, and metal hydroxide flame

retardants.

7. The thermoplastic composition of claim 6, wherein the component D is a

brominated compound or a halogenated phosphorus type flame retardant.

16



4. - The thernoplastic conposition of claim3, wherein
the conponent B is present in an anmount of 35 to 50
Wit 20084 13142The t her nopl asti ¢ conposition of cl air@TIUS2006/012812
wherein the conmponent Cis a nodified polyolefm
nodi fi ed by an unsaturated nononmer having a
gl ycidyloxy group, an unsaturated nononer having a
8. cafMhexjibrngipisfic compasition eofhgleim de vdreoeip, thecompositignihes a

group or  an jmde_qr . 6. The thernoplastic
ﬂm&@%ﬂ&é’ iri“i“tgn"fo‘?rJ Odpgt‘&r'r%ﬁaWﬁé?t@ﬁ%ﬁnfwgﬁcon'ponent Dis
sel ected fromthe group of brom nated conpounds,
9. PhaseirhiopRSti®Eohpdiftidn GFekaim's; iwdletbi the, cobfposigien ained
_phosphoric ester litjége flame retardants, pol yphosphate
shrinkage valiue anaasured aeiARTM DP33B offlessthan 082¢ ype | ane
retardants, and netal hydroxide flanme retardants. 7.
Th HiRR ' it f h BeSonifositdhhat B ¥lex
10. coeln%tgﬁ% ia?éé g&n]g&%&ﬁ%ft% c%n%}%t% gr ogmt?al ogenat ed
Fati leoStpdye value lof preater dram 2360ar dant . 16 WO 2006/ 113142
PCT/ US2006/ 012812 8. The thernopl astic conposition of

claiml, wherein the,co i.tion .has fla i |
11, 7 o gimoplasts ROmpowion i SouHaan B cculFVg ik Flen
FatibheS0R VaRleiof gfati? @pdnid500, of claim 8, wherein the
onposition has a shrinkage val ue neasured per ASTM
DO558 of less than 0.02. 10. The thernpplastic,
12. corkhsshenmaplastic gompesiton ofdaig 9, whezein dhnyetnRqsiipnhgs agvear
[ t:hgSS val ue of greater than 2300. 11.
faCt%gg(stt%éef%?rti)eggg]sa?ilgs'corrposi tion of claim9, wherein the
conposition has a Flex Fatigue Stress val ue of
13. gr Btecthemiupitasfic 06mpdsition ofclaime?, nlrireis thecamprsisianthag g wear

of ¢

| ai.m_.9, erein the conposition has a wear factor
fa°t9’é"%§t%eéI°fgqss\Fll\g§§8t han 100. 13. The thernopl astic

conmposition of claim9, wherein the conposition has a

14. Weak thdropREtid/omipdRlonWonbistisg dsbamniafif of:14. A

t her nopl asti c conposition consisting essentially of:
35 to 50 mt. % of a polycar bo:}sye (conmponent A); 35 to

35 w0 wt. %nia PRyt (FOMPPYFIR MY t er epht hal ate): 0.5 to

4 w. %of a nodified polyolefmnodified by an

35 t"SAVL UAbLA pAYOCIB Lty itéteplRhalaley:Ci dyl epoxy group and
an unsatura?ed nonofer having a carboxyl group or an

aci d

0.5 to 4 wt. % of a modified polyolefin modified by an unsaturated monomer having a

glycidyl epoxy group and an unsaturated monomer having a carboxyl group or an acid

anhydride group, or 0.5 to 4 wt% of _a polyolefin modified with functional groups

containing imide acid by any desired means; and

up to 30 wt. % of brominated compounds or a phosphoric ester type flame retardant or

a halogenated phosphoric ester type flame retardant.

The thermoplastic composition of claim 12, wherein the composition has a

flammability rating of V-0 in UL-94 flame retardancy test.

The thermoplastic composition of claim 12, wherein the composition has a

flammability rating of V-0 in UL-94 flame retardancy test, a shrinkage value
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anhydride group, or 0.5 to 4 wt% of a pol yol efm
nodi fied wth functional groups containing imde acid
way206y13@esi red neans; and up to 30 wt. % of breg/osdoesior2s12
conmpounds or a phosphoric ester type flane retardant
or a hal ogenated phosphoric ester type flane
retardant. 15. The thernoplastic conposition of claim
measked YAV [958 &P 1639 Hiahi0o02, hdeFatigua Sk talueyofrgreatery
of V-0 in UL-94 flane retas(r)qduang test. 16. The
than2300.ranglawear fackas s steet Pldssdhan: ii m 12, wherein the
conposition has a flammbility rating of V-0 in UL-94

fl iti hnkagReréal the cdnmpdidion has a
17. Zoﬁ?ﬁ%%g%%%*@gg%lg?%{gg%q msagur ed gerpAS'}'(I)\/l DO558
flampdabllity satingari V00 AR ULa04flame Fetandgney testy @ shyinkage alug

greater 0,.,and a r f.actor
mearihpoASHE DSRE 4G s A R R B e e

8 Ear EREorGRFMckiaPEf 18&sthan 350.ammabi 1ity rating

ﬂlané%()e/\-l%ﬁi n UL-94 flanme retardancy test, a shrinkage

val ue neasured per ASTM D9558 of |ess than 0.02, a
18. FI dticles mgnefagturedfrom the gomposgidpflaimil, oy 2300, and a

wear factor vs pol yacetal of |ess than 350. 18.

Art) i i £ERASHIhdtRtorfpositiohm 1.
19. 19.A@eﬁn‘é’f‘@@&%‘%%@?‘ﬁgﬁ{{%%ﬁng to fs% forrcr)] 611)0 '

t her nopl astic conposition: 5 to 50 wt. % of a

5 to50! wic & dfongl peatmateqnempongnt A5 to 90 wt. % of a
pol yal kyl ene terephthal ate, a pol yal kyl ene

ht h ' [ .
55 GRSy Gogh LIS RSP ARRR e o

blexﬁl@ftlhé?étﬁf'(l:dm%méntp);:%o W. %of a flame retardant agent
(conponent D). 18

0.5 to 4 wt. % of a modified polyolefin; and

optionally, up to 30 wt. % of a flame retardant agent (component D).
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