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This application clainms rights of priority fromU. S. Provisional P nt
Application Serial No. 60/151, 229, filed August 27,1999, which is hereby

i ncor.porated by reference. FIELD OF THE | NVENTI ON The i nv ' ¢t es to
pol yest er W'Hé&nrirticl es having enhanced 5 sound and vi glg%attv?%br?hgg@rrpi ng.
BACKGROUND OF THE INVENTION It is desirable to provide enclosures for
mechani cal devices, such as..fans, sw tches, conptessors and_other devices,
to suppress vi brSOUND DAMPINGROLYESTERMOLRING OQMBOSIHONS, of the
device. Holub et al, U S. Pat No. 4,122,6061 describes polyester reinforced
10 bl ends of poly(1l,4-butyl ene terephthal ate) and pol yet hyl ene

t erepht hal ate) i npHisis applicdtiondlaiinisirighteofpidotityofiont US. Brtwsidwdl Patemt ol ef i n

based copolyner resin._Th ol filpi G resin i Ispersed.i.,nta the

pol yest er bl enﬁPHh@F‘tLP!b%FﬂagPP"' ﬁ&fﬁi#%%%mﬁﬁ?&ﬁ’égﬁ‘é@ég 'snllﬁrglé’(j from
such pol yester; ' r lsbed as having a high degree of surface

har dness and alggzg@ldgﬁt r{eége?gédaeﬁce-, hi gh gl oss, and | ower surface
friction. It is desirable to provide further enhancenments to the
properties of FIEEINOFFHE OMescribed in Holub et al. U S. patent
5,441,997 descri bes pol yester nol di ng conpositions which have ceramc |ike
qualities, can be | b&id hBIRRCL RIS hafing enREndddve hi gh

I npact strength. T@%@gﬁ%@rgf{%ﬁ I S %@#ée(sé%;e}ge%o a pg‘%ygﬁty eene

t erepht hal & e sigdaindeibyatidtydampinger epht hal ate and "an aromatic
pol ycarbonate with inorganic fillers selected fromthe group consisting of

1 WO 01/16231 i te, strontiumsulfate, zirconium
oxi de and zi ncgm&w&d@pgw yrene rubber inpact nodifier is
described as an added ingredient to the conposition as well as a fibrous
gl ass reinforcing fitid désirabletb prgvide Badesures for mechanical devices, such as

fans, switches, compressors and other devices, to suppress vibration and

sound associated with the operation of the device.

Holub et al, U.S. Pat No. 4,122,061 describes polyester reinforced

10  blends of poly(14-butylene terephthalate) and poly(ethylene terephthalate)
impact modified with the addition of a polyolefin or olefin based copolymer
resin. The polyolefinic resin is dispersed into the polyester blend and used for
injection molding. Workpieces molded from such polyester resins are
described as having a high degree of surface hardness and abrasion

15 resisfance, high gloss, and lower surface friction. It is desirable to provide
further enhancements to the properties of resins of the type described in
Holub et al.

U.S. patent 5,441,997 describes polyester molding compositions which
have ceramic like qualities, can be molded into relatively thin sections, and
20 havehigh impact strength. The composition is directed to a polybutylene
terephthalate and/or polyethylene terephthalate and an aromatic
polycarbonate with inorganic fillers selected from the gfoup consisting of
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conpositions are suited for applications where ceramc like qualities are 5
-desired, conpositions having additional enhanced properties are desirable.
Vari ous rubbery nodifiers have been added to polyesters to inprove inpact.
US Pat. 4y@8i168$18 di scl oses rubber el astic graft copol ynprCHUSNE949 a gl ass
transition below -20 C. US Pat. 4,034,013 and 4,092, 202 di scl ose nultistage
‘pol yners having a rubbery interior and a hard outer shell 10 preferably

derived from acryvl ates. US  Pat. 090. 966 _and. 74d..064 disclose
Sl ot vel bt iR srohah sullaly Axcoivuiade Al AR suad 1S
pol yest er nogésided] & styréheubberdintact Hiodiflesis del@ibetiab WA added RregRRPONAL €

bl ends with polyacrylate resins. A wide variety of other polyester inpact
nodi fi ers hatpethBeemparitionas avell as a Hlaroysglasg ﬁégé?&é?-eéfthvhehﬂmae of

sound 15 and_yi : | @gq\g'! I '{55 ; Al '! AR d. _bal ance of
mechani cal %o\r%‘bpéﬁi{é%'?sgagrlgca J]pg)g;a)ag%ﬁgae&sg. |{3§I§?| on ggirgr%ﬁﬁa e%s een

addr essed t hdesigh, édifpositiony hasieg additional entranted prlopeitiesepe lysipible.i N Ot her
t her nopl astics such as et-hyl ene- pol ypropyl ene as described in Jpn. Kokai

Tokkyo Koho JP1180, 456 20 80456] . em Ahstract,s 130: 238309). US pat.
588, 004 di Scl ooLAGHS HBBpg APULIER Tats DSeR IS0 EORYEFERS tPSRPPRY st yr bne
bl ock copol y{@bact. 2 0¥ PN YisQBSes rabbBer el 224 gim 19k B i ncrease
danpi ng. Despi aeCtaIIHSI:?)b?Lgr V\Drgcg%rsp{,ni ng ?tagc |§§§(i’% pol yeslI'?g?s and
rubbery i npgless trantitiorebelowh@0&Cst aty €034, LOR2:202idisqlosevi de a
crystalline 25 thernopl asti,c polyest.er w th hi Q g‘%‘?‘h, ol ¥1e t resistance
and good neRWEHStRER mem%gﬁé' 6’3&1’1{’?@8 i1 8"‘??’&? di ti onal

char act e1g st preférhblyitived Ftin x@m&é.ommm,m,%a al@4¥1,b62 disclose

PCTI USOQO' 19649 BRIEF SUMVARY THE | NVENTI ON The invention relates to a

mol dabl e ! heselastivelythysirpgenatert mpnoel&npﬂme:diea@mck_s?aglymemgd dahrrpi g
t . .
ovel o 1. 2oy =t el Wear 290/ SOCCIR FivelE Pl By "0 usea

al one, in copiehdsivithipolydchylateyesins. A wide variety of other polyester impact

modifiers have been disclosed in the art, but none address the issue of sound

15 and vibration damping along with retention of a good balance of mechanical
and rheological properties.

Vibration damping has been addressed through the use of specific
styrenic block copolymers ini other thermoplastics such as ethylene-
polypropylene as described in Jpn. Kokai Tokkyo Koho JP11 80,456 {99

20  80456]: (Chem Abstracts 130: 238309). US pat. 5,886,094 discloses an inorganic
filler with a compatibilizer and styrene block copolymer; in a polyphenylene
ether polyamide mixture to increase damping,.

Despite all prior work combining thermoplastic polyesters and rubbery
impact modifiers there still remains the need to provide a crystalline
25 thermoplastic poljrester with high heat, solvent resistance and good
mechanical and rheological properties having the additional characteristic of
sound and vibration damping.



non isoprenoid inpact nodifiers, or wwth fillers, reinforcenents, flame
retardants or other thernoplastics, especially polycarbonate. DETAILED
DESCRI PTI ON OF THE | NVENTI ON The sound danpi hg conponent as used in the
conpositi f..the present invention are rubbery nohoal 00719649

arene-i so%ﬂgf#copol ymers of 10 hi gh-nol ecul ar wei ght. Typi cal

| soprenoid natural and synthetic polynmeric materials have elasticity at
roomtenperature with a high level of 1,4 linkages a few, if any, 1,2 or
3,4 linked JdiBRIBFSUMMARY OFTTHEIRIVENTIONN Vi bration ~danping capability
as required for the invention herein described, the majority of isoprene
units should be | ipked primarjly thou e, 1,2 ar .3,4.15 bond. Traditional
i npact nodifiers Fh@v%ﬁgﬁée%%éﬂ ar’ﬂg@éu} thexrRoRlASHRROLY St 4 type

Ii nkages and-caﬁgae( ol dofnprsif¥ sG@RD aMPHLAMYiRY GHd ABnEARB 1 Grerdachavi or
when used in t 81 endé;'g(}%c tuﬁé; isnvent i o%ﬂ"%ouhd and vibrati o}}r]\ rdarrpi ng

i soprenoi d ndsapreadid rubberi modifige havingiahigh devel of:1,2 or 34 linkagesnThebl ock,

radi al bl gck,. graft, . and cores,shell copol r s as wel,l. _as conbi nati ons 20
ther eof . SourRPRIFRPIGTBPYETH ﬂdﬁsmgﬁ?&a%ﬁi?gﬁ ™ABY "."B‘fa‘b"&‘ﬁ’gmgglﬁf(t ri bl ock)
copol yners  ofnofl iksihehSdQRRatEmadaticds, R villo e, Yein 6 R&Rients, igmesopr ene

bl ocks are nost effective. The conjugated di ene. bl ocks, having a high |evel

of 1,2 or 3 retardantsgeethenthertnoplastics, ssperially polycarbonatey dr ogenat ed. The
preferred 25 conjugated diene is isoprene. The preferred vinyl aromatic

conpounds ar ﬁﬁg@%@ mfgi,gn | es of triblock copolyners
of this typeq?ibFJZA 16 ?FP%% O

pol ystyrene- pol yi soprene-pol ystyrene (SIS). The nost preferred_ isoprene
nonoal kenyl ar ene The poukhdampisig camponens as nsad injthe compesitions efthent

| k I . 10 ' '
Lempor atur e BIESSRE FNGRRR) s Teh R RPENE A AR SOBERLId ey BBy o

-

S vibratilgn daghinideculdt weight awypnmdodpnehhidmaﬂau gnd symthetic polymetfz- 30 Wt . %
r

monoal kel arCne comenl The (e nder oL Umsind b bl e
a few, if any, 1,2 or 3,4 linked diene units. To enhance sound and vibration :
damping capability as required for the invention herein described, the
majority of isoprene units should be linked primarily though the 1,2 or 3,4

15 bond. Traditional impact modifiers using diene based rubbers have primarily
14 type linkages and show little if any sound and/or vibration damping

behavior when used in the blends of the invention. Sound and vibration

damping isoprenoid materials may include copolymers, including random, -
block, radial block, graft and core-shell copolymers as well as combinations
20 thereof.

Sound and vibration damping isoprenoid AB(diblock), ABA (triblock)
copolymers of alkenylaromat_ic_azid diene compounds comprising isoprene
blocks are most effective. The conjugated diene blocks, having a high level of
1,2 or 3,4 linkages, may be partially or entirely hydrogenated. The preferred

25 conjugated diene is isoprene. The preferred vinyl aromatic compounds are
styrene and methyl styrene. Examples of triblock copolymers of this type are
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hydr ogenat ed i soprene nonoal kenyl copol yners may be preferred for
sconditions requiring the isoprenoid rubber to w thstand higher
tenperatures. 10 The sound danping additive is preferably present in the
bl ends of wigWnedsnventi on i.n-an anmount from about: 3 to abdm@IAS0/29649
preferably from5 to about 20 percent by weight. The nost preferred

‘i soprenoi d rubber is a styrene isoprene styrene (SIS) or hydrogenated SIS

bl ock (hSI'S) Mﬁ% | . MRIAS QL ily 1,2 or
3,4 1i nkages.p% 0 @gg%ﬁf&%@gﬁ%ﬁﬂﬁ?jt ype | s“r%réfl{eg{egﬁf%r aray Co.
under the HYRRéidalkerg arenie.copolyatdry ofithwiinventiorewilhbavesficientt he i sopr ene

| i nkages should be 1,2 or 3,4 |ipnkages.with the .remai.nder of the isoprene
| i nkages bei WTail(?qyﬁE%‘@§9n%p°p€%Pewgﬂé@§@°m E‘PG@éﬁ%ﬁ‘Ed S1S _
copol yner w lghmpaneureisutistifl ikve higheReprenbidscohitértt foNeffididnt SsliddRy conpri sed
of poly isoprene units. Mxtures of different types of sound danping

rubbers miy lyvéibratien dampting.nTkisis achiened with asyally grenter thart 15-30 wt.8t endi ng
the tenperature range, under ' t he CORPOS.ii iovention wll
show sound ofn?ﬁoﬁilé%yéﬁmnﬁﬁﬁi%b%%geﬁﬁw yr.&lféég%%hdé;%&ngﬁ’ﬁ%%t i on danpi ng
behavi or can daengifig fubblertid\eorilpfisd 6f 700850k 1% poly ipeprendithmues. Fa

conposition as enhanced tan. delta_or |oss_ nodul us, val ues between -20 to

+20 C as wel hydzogspatad.iseprene spmoalkenybcopolymersmaybe preberredifnro/ 19649
I Lflat .1 i - [ dt
contr o1 wi £ n eAdiclohBkediikhg ¥ BAGhehld AibLED o BIMAHAG T CifobailiaL C O ©

pol yester conponents include crystalline polyesters such as polyesters
derived flOom an allThekeunddampingadditiveisqpreferablyipresent in theblersisf theer eof |

containing from?2 tq about 10_carbon ons- a t | east,one omati c

i car boxy i ¢ IYARHonAR &R aPiowit Ry ABcts kO Abeuh ey R prtRRb B Bonat | ¢ di ol

and an arorrabbﬁtgbagéegﬁw‘bggﬁgi d having repeating units of the follow ng
O

general fornul a:
The most preferred isoprenoid rubber is a styrene isoprene styrene

(SIS) or hydrogenated SIS block (hSIS) copolymer where the isoprene linkages

15  are primarily 1,2 or 3,4 linkages. Sound damping rubber of this type is
marketed by Kuraray Co. under the HYBRAR trademark. Usually about
more than 50% of the isoprene linkages should be 1,2 or 3,4 linkages with the
remainder of the isoprene linkages being 1,4 linkages. The preferred SIS or
hydrogenated SIS copolymer will have about 20% styrene units with the

20 remainder comprised of poly isoprene units.

Mixtures of different types of sound damping rubbers may be used.
The mixtures may be especially useful in extending the temperature range
under which the compositions of the invention will show sound or vibration

damping capability.

25 Sound and vibration damping behavior can be seen in the dynamic
mechanical performance of the composition as enhanced tan. delta or loss
modulus values between 20 to +20 °C as well as by simply dropping the
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1 11 O(CH2)n O-CRC 10 wherein nis an integer of from2 to 6. Ris a
C6- C20 aryl radical conprising a decarboxylated residue derived from an
aromatic dicarboxylic acid. Exanples of aromatic .di carboxylic acids
represent gg by g_ﬁ,e decar boxyl ated residue R are |sopht h 3 cd19uset/19649

t erepht hal'i ¢ "aci

contain at |east one i ¢ nucleu Acjds co ni.ng fused rings can
al so be presefample aé%'raa‘ﬁ\atf“!ficel fa@ﬂ%ﬂ‘%”‘h"&gfﬁd\'&?‘%ﬁmﬂpﬂgﬂmﬁyl ic

acids. The pr | ar bggg R)C acid, isophthalic
aci d, naphth ﬁane ?Qcar Qfl %hg.gll Qﬁb&&aﬁ?ﬁ}éeﬁ{ éof The nost
pr ef erred pol yesters are poI yet hyl ene terapht hal at e) ( PET ), and

pol y(1, 4-butyl ene Suitablspolyestergomponents ing uplmcyxs@alhyepqlgestaprsunhmat e)

{er opht hal at SOy eepR el AR oI U8B e of SilouB A LR IBBE 50 (< 5 wo
01/ 16231 PCT/ {Hepsdf \@d@nirefom@toabbat 105@rbon atoai shdatiedstbhé Zdhistie- Bl ends
of PBT and PET may be use t o obtai n enhanced surface pr operties. Also

cont enpl at ed %ﬂ@ﬁYh?@l@hM%%PﬁmﬂFéeWFﬁﬁ%W lmm@and g.,

;{??h:?;)gt a&%’amﬁ%&% F4 [‘)’Eﬁh C. E%ﬁ%y%?%%@%ﬁ‘nﬁlggo €es ‘éﬁ% e?‘ﬁ;earlom

al i phati c pol fopinula:ncl ude gl ycol s, such as pol yet hyl ene gl ycol ). Such

pol yesters can be nade foll ow ng the teachings of, for exanple, U S. Pat.
Nos. 2,465,319 and 3,047,539. The,preferred poly(1, 4-butyl ene

terephthal ate) resin used in thi se(?,o i nvengl on is one obtained. by

pol ynmeri zing a glycol conponent ofl at Ieasl 70 ol % preferably at |east
80 mol % of whi clOee-néGHi)E—-eD-t-etCt-a-ﬁERhﬁeﬁe— gl ycoI and an acid conponent
at least 70 nol % preferably at |east 80 nol %

10 wherein n is an integer of from2to 6. Ris a C6-C20 aryl radxcal
compnsmg a decarboxylated rwdue denved from an aromatic dicarboxylic

acid. | | :

Examples of aromatic dicarboxylic acids represented by the |
decarboxylatéd residue R are isophthalic or terephthalic acid, 1,2-di(p- -

15  carboxyphenyl)ethane, 4,4'-dicarboxydiphenyl ether, 4,4' bisbenzoic acid and -
mixtures thereof. All of these acids contain at least one aromatic nucleus.
Acids containing fused rings can also be present, such as in'14-1,5- or 2,6-
naphthalene dicarboxylic acids. The preferred dicarboxylic acids are
terephthalic acid, isophthalic acid, haphtﬁalene dicarboxylic acid or mixtures

20 thereof. | -

The most preferred polyesters are poly(ethylehe terephthalate) ("PET"),
and poly(1, 4-buty1ene terephthalate), ("PBT"), poly(ethylene naphthanoate)
("PEN“) poly(butylene naphthanoate), ("PBN ") and (polypropylene
terephthalate) ("PPT"). PET is preferred for economic reasons. PBT is

,2-di (p 15 carboxyphenyl)ethane 4 4' - di car boxydi phenyl,
~ether, 4,4 blsben20|c acid and m xtures thereof. of t hese aci ds



of which consists of terephthalic acid, and polyester-form ng derivatives
ithereof. 15 The glycol conponent is preferred to contain not nore than 30
mol 96, preferably not nore than 20 nol % of another glycol, such as

et hyl ene wowemé23r trinethyl ene gl ycol, 2-nethyl-1; 3- pr opREE/USPYIGH
.hexanet hyl ene gl ycol, decanethyl ene glycol, cyclohexane di nethanol, or
neopentyl ene glycol. The acid conponent is preferred to contain not nore

than 30 mol  §Bsirabbdroniseifsy Aiphd chyRtalliitior! BRMd38f PBT ad FHT mapblekedci d such
as isophthalic acid, 2,6- naphthalenedlcarboxyllc aci d,

2, 7- napht hal tmehbtainesrhonged surfase propersies.napht hal enedi car boxyl i ¢ aci d,
4, 4' - di phenyl di carboxylic aC|d 4, 4' - di phenoxyet handi car boxyl i c aC|d,

p- hydr oxy benzoi c I |l.?e€élﬂ:kr@ qunﬁter form ng
derivatives there gg ends o?&h%e ers r@y af&pa’%e enpl oyed in the
;:orrpors]![ LI ont a:)ﬁsuntsnelgcﬁomll (1abmtI0tSafqahmm5qremmitplylvgaght te:\:/ﬁumtsacliqmtjeﬂ( e]E h%llhene
erep ate) a pol y u ne al ate). en Rl ends o ese
pref err ed® cotfp gﬁf}?t’ﬁ V@Wf%ﬁﬁéﬁﬁwm&eg éﬂlﬁeséﬁ1 d the

pol yester regj ##&W t #p‘g fenk ofvo 99 parts by
wei ght pol y(ett ene erep t 1a@g&n§ @5 ?PBI gu{lg 3 out.1 part by
wei ght pol y(ppl@rehmrgdanrw madefoliohihg the) tebchings mfnfot@@aqnpl&, U ByPatbogiht of
bot h conponeshg%ﬁw?gy? eferred are 1:1 to 3:1 blends of PBT 5 to PET.
The pol yest ef #93%e sound and vibration danpi ng conposition of
the invention is present in anmounts fromabout 5 to about 95, preferably
from about 20 to 'mwgie @gélyg%bbwlmﬁﬁpmmeﬁ)thﬂMdtm&ms wei ght of

t he corrp05|t|on onate resins may be _used in pragarl ng the
bl ends o#0 thﬁ‘v"-‘ﬁﬂe@éﬁﬂnﬁ MP°NFBFEH68§8§Y%‘P‘P‘E%§F resinis

utilized in go , teﬂ%ﬁ'fe grtion or
di nensi onal stabll cfmﬁgt?b 1%?,@?«?}!11'@9 yp| caf’ y poly tlg‘é‘gonat es are
prepared by gl;aotarrdgamadd bqnhponerptkaﬂnﬂst 70 mol %, preferably at least 80 mol %,

of which consists of terephthalic acid, and polyester-forming derivatives

thereof.

15 The glycol component is preferred to contain not more than 30 mol %,
preferably not more than 20 mol %, of another glycol, such as ethylene glycol,
trimethylene glycol, 2-methyl-1,3-propane glycol, hexamethylene glycol,
decamethylene glycol, cyclohexane dimethanol, or neopentylene glycol.

The acid component is preferred to contain not more than 30 mol %,
20  preferably not more than 20 mol %, of another acid such as isophthalic acid,
2,6-naphthalenedicarboxylic acid, 2,7-naphthalenedicarboxylic acid, 1,5-
naphthalenedicarboxylic acid, 4,4'-diphenyldicarboxylic acid, 4,4'-
diphenoxyethandicarboxylic acid, p-hydroxy benzoic acid, sebacic acid,

adipic acid and polyester-forming derivatives thereof.

25 Blends of polyesters may also be employed in the composition. As
indicated earlier, preferred polyesters are poly(ethylene terephthalate) and
poly(1,4-butylene terephthalate). When blends of these preferred components
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15 with a carbonate precursor, such as phosgene, a haloformate or a
carbonate ester. Cenerally speaking, such carbonate polynmers may be
typified as possessing recurring structural units .of the fornrula 0 OA

- 0- C wher g, ﬁ? a divalent aromatic radical of the Uihyﬁ%? Gsoa/isgae! 20
enpl oyed |n P e pol ymer producing reaction. The di hydric enol which may
be enpl oyed to provide such aromatic carbonate pol yners are nononucl ear or

hyal oxy 1 aci R SRRy R il arerkalth Pl SO R Bron B o0 o of an

aromati c nuclm:gqpmsbyvﬁlmolp(emmmq:mrxalate)aaﬂnd&bﬁkammwhenyl) 25

pr opane; hydrqqui none;, resorcinol b|s(4 r.o en entane 2N 7
DLW WD 01/ bsat 1 1 perthyseeight paty (L4 qﬁﬂ%‘aﬁ ?
hydr oxyphenyl,), ;

mme )ﬁents%ﬂ{ﬂ%éﬂoh%%ed@%ﬁh‘g%&l len Sfptghane;

bi s(4- hydroxy met hane; 1-bi s(4- roxypheny
3, 3- bi s(45hydod®@BIbhenyl ) pentane 2, 2- di hydroxydi phenyl ;
2, 6- di hydr oxynapht hal ene; bis(4 5 hydroxydiphenyl)sulfone

bi s( 3, 5-di et hyl - 4-hydr. x N

bi s(3, 5-di net hyl - 4- %&5 ﬁ{’f‘g Pgan sg‘f‘ﬁm%v‘ﬁy%ﬁ%'xy%fnﬁﬁ‘&nw sul f one:
5' - chioro-2, ‘boxﬁiid&iﬁifrmﬁtﬂéBh&ﬂﬁbnwjnfeﬁétﬁménﬂmnﬂimrab&uﬂs Rh&tide 951 her ;
4, 4" - dlhydroxy 3, 3" -di chl or odi phenyl et he

4, 4- di hydr oxwrgfesahiyﬁsmeh%ﬂ@ﬁeﬁyput@?ﬁenthwa’étquRéoni:betgttﬂer di hydric

phenols whi ¢ for use in the preparation of the above
pol ycar bonat Zygé”i t atﬁg $ﬁ&?¥>§1§%§ﬁ. U S. Pat Nos. 2,999, 835; 3,038, 365;

3,334, 154; and 4, 131 575. These aromatic pol ycarbonates can be
manuf act tled by kﬁo&yta;hmmwsmmmﬂinwemmﬁheblmdsaﬂhmntioned

glﬁg\slgéngy reacti n? éhéﬁdé#% E]henol O%PCP&Y%%[’% ah_gsxgr ectg'l{ﬁ%{lg&w such as
literature arbmthﬂetalnﬁmn?fér erﬂiﬁmxﬁgma&%eat@ist&hohro%nﬁm&hﬁbhﬂls@aﬁh@n

processes
of the final resin..

(@]

Typically polycarbonates are prepared by reacting a dihydriﬁ phenol

" 15  witha carbonate précnzsor, such as phosgene, a haloformate or a carbonate
| ester. Generally speaking, such carbonate polymers may be typified as
possessing recurring structural units of the formula | '

0— A—0—C

‘'wherein A is a divalent aromatic radical of the dihydric phenol
20 employed in the polymer producing reaction. The dihydric phenol which may
be employed to provide such aromatic carbonate polymers are mononuclear
or polynuclear aromatic compounds, containing as functional groups two
hydroxy radicals, each of which is attached directly to a carbon atom of an
aromatic nucleus. Typical dihydric phenols are: 2,2-bis(4-hydroxyphenyl)
25 .propane; hjdroquinone; resorcinol; 2,2-bis(¢-hydroxyphenyl) pentane; 2,4'-
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such as are disclosed in U S. Pat. No. 3,153,008, as well as other
-processes known to those skilled in the art. It is also possible to enpl oy
two or nore different dihydric phenols or 20 a copolynmer of a dihydric
phenol wiwbomedtycol or wi'th a hydroxy- or acid-::term naPCUUSON/1064% er or
Wth a dibasic acid (in the event a carbonate copolynmer or interpolyner
‘rather than a hormopol ynmer is desired) for use in the pregaration of the

pol ycar bonat @W&m@@yﬂ)meMM(%hydmmeﬂ)m israte resins are
I ful, Al
?hZ?euignubehgwy?ﬁﬁlﬁ Bﬁa'iég gﬂ', car ona¥% t@axh %B]bﬁé'h >0

pol Iycar 3onat ?ﬁ‘dfdxyphdﬁyl) eﬂ#aﬁtéﬁﬂss-bfs(ﬁhy?mxyphmﬁppmgﬁaﬁ-l al s rr?y be

56 yoar bonat SihydRoRy dipemneas iy diumRapsBhaeneibisly cvent , ¢ he pr of err ed
ar omat i ¢ §arﬁg&§4x?dgﬂfleg#§ 6het B(HS-AfdthPIet-halddy pRERPRAGRGZA! | On 1S a

honmopol yner ol ymeér

2, 2-bi s(4- hyHrs(B;Sl-dhaemy)-ml'thoxyp(ltmybpmpalneﬁgﬂ'-dlhyrdmkimﬂeywbmﬂfohﬁbI e
under the tr es n L N ter f.,rom Cener Eleciric 5
Conpany. Theg‘ '&Q‘?"Qﬂ# g‘p%hygm’ﬂgﬁmgfgﬁ gﬂ %QEWQG%%WS ﬁzémt iC
carbonat e pohﬁ{?iﬁé g hidh Higﬁ\@h ther! 4 ACARVEY0 e yHiBhe

chl orof orm at ZSCx)hgf from gb ut gpés %o abou? xga%s/grﬁ{rprefgra Ily from
about 0. 45 t etheglandithelikedl / gm These pol ycarbonates may be branched or
unbranched and 10 general ly will have a weight average nol ecul ar wei ght of

from abo% 10; 000 g&]t‘céﬂ&o%) &r&%g&sﬁp#{glgqﬁ;@ﬁ%go 000 to about

100, 000 as neasure ermeation c e pol ycarbonate
resins may atwrwﬂm abbvelj lfy&nbuhatwdreﬁmlosedmmﬂf&w&sperfor mance.

Bul ky nono ﬁ | s hen e preferred. 15 Resin bl ends
o1l‘J t%e |nven?§8§8$l% qsﬁéﬁ%%&%&%m %%T&ﬁe@?%awepo Sﬂfbéﬁ%teﬁly wei ght
and pref er ablyp, fd ﬁm\amkmemytxe\oahpwma%e@aﬁa%, Y exaWIOBd as

mentioned above, by reacting a dihydric phenol with a carbonate precursor,

15  such as phosgene, in accordance with methods set forth in the above-cited
literature and in U.S. Pat. No. 4,123,436, or by transesterification processes
such as are disclosed in U.S. Pat. No. 3,153,008, as well as other processes
known to those skilled in the art. |

It is also possible to employ two or more different dihydric phenols or

20  acopolymer of a dihydric phenol with a glycol or with a hydroxy- or acid-
terminated polyester or with a dibasic acid (in the event a carbonate
copolymer or interpolymer rather than a homopolymer is desired) for use in
the prepération of the polycarbonate mixtures of the invention. Branched
polycarbonate resins are also useful, such as are described in U.S. Pat. No.

25  4,001,184. Also, there can be utilized blends of linear polycarbonate and a
branched polycarbonate. Moreover, blends of any of the above materials may
be employed in the practice of this invention to provide the aromatic

polycarbonate.



When conbi ni ng pol ycarbonate with polyester it is very desirable to use
special stabilizers, often referred to a quenchers, to suppress 20

pol ycar bonat e pol yester reaction. The stabilizers are used at a | evel of
0.01-10 weoebhieanaercent and preferably at a | evel -of frone@r/0HoR9649ei ght
percent of the entire mxture. The stabilizers for polycarbonate pol yester,
bl ends include an effective anmount of an. acidic phosphate. salt; an acid,
al kyl, aryl or m x J,pgq,@ﬁ ' g,ép@ﬁté Srodta , : I
group; a zinc phosl;i}olﬁle;l e s_aletn;“1£ 5 a pﬂospho%ﬁ?%@g@?g%ﬁg&@nﬁéﬁ&ggd

pyr ophosphat etherpresenit invengiontiea boopol§inmérce ge agiooxpelymerderived feomvel | as

al kyl and ary f, Ilicates, are al sqQ .effegtive guenchers.. descri bed
in US Patent _s#'z%,ﬁzé%ygi%"yfﬁﬁn D%W%@é"?&eélpﬁ'%’l ﬂ?&‘b‘ﬂﬁ‘iﬂ &Y aﬂ%ﬁ? ef erence.
The sui t abi | i {¥d&ftha iade deSighatiors LERAN RedisterdSEMEoM Genledl Eldckri\O 01/ 16231
PCT/ USOQO 19649 a pol ycarbonate pol yester blend stabilizer, and the

det er mi nat} onCefmpapoys nuch is to be used as a stabilizer, may be readily
determ ned by preparing a mxture of the polyester conponent and the

| bonat it . ' : el the effect
on o1 1 Vi scosi ty o e PRSEREENE) o BRI AL SRR B bl yrer .
These st abi | i caabonate polymérs davingendntrinsit viscosity pestdeterntindd! in dddrofarm\al sh i n
I 6, li t I 7l This text.is,i db
(et orence | nt 8 BH OB bouP R AL g pFrap LR AU hal
i ncl ude f ' ' \ ' I .
o ¢ oA 13 b el pdlycéBiflatesthaTBE bfarkthel br GHBIAhERe ymer

The preferred 1l conprises 15 to 30, nore preferably 25-28,
per cent bl0 wegegterallewill bawe a weight avedpgeimolecular weight of from abguti%000 :

par a- net hyl styren al pha pethyl . stytrene  The. vi cyani de conpound
i ncl udes acr yI%P??‘I"g@nH BE& %«? AR *8?@%1‘%%@@88% ngasureﬁ

net hacr yl oni t by b@l-pebineh@orREhniniadicerapRp| TheepolyGarbonateYestiemaguge @nitril e
copol ymer (SA%?Q'IPhe SAN may be fur lﬁgr nodi fied by 15 raf?i ng to a
rubbery substYariety ghdﬁfeu@t@n@,gmummbmmfs’m%&m%émm pels, graf t

Capeci ai 1y oA Bt ol e e 0! 0 O ol yester Tesins and )
15 Resin blends of the invention may include polycarbonate from 0 to 80 ‘
 percent by I/veight= and preferably from about 10 to about 50 percent by
weight. | | |

When combining polycarbonate with polyester it is very desirable to

use special stabilizef_s, bften referred to a quenchers, to suppress ,

20 polycarbonate pdljester reaction. The stabilizers are used at a level of 0.01-10
weight percent and preferably at a level of from 0.05-2 weight percent of the
entire mixture. The stabilizers for polycarbonate polyester blends include an
effective amount 6f an acidic phosphate salt; an acid, alkyl, aryl or mixed
phosphite ha_ving. at leést one hydrogen or alkyl group; a zinc phosphate salt;

25 a phosphbrous oxo acid, a metal acid pyrophosphate or a mixture thereof.
Silicone phosphate esters as well as alkyl and aryl othro silicates are also-
effective quenchers as described in US Patents. 5,922,816 and 5,502,199 herein
incorporated by reference. The suitability of a particular compound for use as

9



their pol ycarbonate bl ends. Qher rubbery inpact nodifiers nmay be used in
. conbination with the 20 SVDR Preferred nodifier are core shell inpact

nmodi fiers made via enul sjon polynerization using al kyl acrylate, styrene
and but adv@omedbst preferred are me |ate-butadiene-sty SeNK3%4° and

met hynmet hacryl ate- butyl acrylate core shell rubbers. To provide desired
“stiffness, the conpositions nay desirably contain a 25 mneral filler,

gl ass fi ber Iy %&E%ﬂlﬂe ?BIe?td%Qéﬁ?hf@tM l'{éfdert dFfow’ 1| ament ous
gl ass to be e%cp yed as orcing agenf in resen? corrposrtlons S
wel | known t entidtoiseo bkubécbabastabﬂmeamyahdreamlwddtdmumthby pheparingraom a

nunber of manuf actur rs. ,For conpositi onatﬁ%tr nat | oyed 10
W01/ 16231 PEWXDS yester cophpRnent and the pelyeap ffr@m ® to use
fibrous glas aiﬁ& Rl Hd adnahmgureefeécvm&wmmoeﬁybteab? gl ass

that is rela |ver sodi umfree This is"known as "E" glasS, however other
gl ass con’éosrsmbdmycarthemnmtemmmm#ablhzwmemﬂmred as within

t he scope of i.nv "|ts t andard
processes, e. scn @ﬁ'ga E%Hloiq?ot\%qﬁﬁlSh %gﬁﬁguﬁébzani cal
pul I'i ng. The mkqbe mleqeitubﬁ{eaap&aiézrb,pfezéﬁeh@éxnr&ﬂﬁfﬂes‘eeimwx@d@n nmade by
mechani cal pulling. The filanment dianeters pref erabI y range from about 3

to about 20 microns, but this is not itic i nvention. It

éhe pres3§

i s known, however 1hg resipblendimay eptie F % to abaut30, of 3 yimybnt

di aneters 10 k}%ﬁ t of from 3-50
w. %are prtﬁagprgggk’ﬁ'&(l)r é%’ gﬁd@%ﬁ%ﬁ%\ %ﬁ ﬁﬁsggsti}éb?r}oosr tions of
this invanti aom}irisesﬁfuﬁamepféfmb@eﬁ-z&tpeecmbbpmdghtaarylotmgam c filler
in the ther ast| sin art a_ s of addi onal neficial
properties, 38&) ﬁ??&?l‘"l# !ﬁéﬁfﬁ%rﬁ’rﬁi eased
density, and sipdpé UPhe vinylFeyaiii n‘i‘%oniﬂd‘ﬁkﬁideg Hgﬁﬁﬁtrilé‘ﬁﬁd'%stﬁﬁﬁu talc,

wol | astonite, “m ca, S|I|ca glass eads, alumn net al oxi des

I norgani ¢ fi Minylsyanidehsyshamethagridonigile cPrﬁml)r&slcoaobmmres arably used in

o e, AR R ) S e chidary

15 _grafting to a rubbery substrate such as a 1, 4-polybutadiene to produce a
' rubber graft polymer. High rubber content (>50wt%) resin of this type (HRG-
ABS) may be especially useful for impact modification of polyester resins and

their polycarbonate biends.

Other rubbery impact modifiers may be used in combination with the
20 SVDR. Preferred modifier are core shell impact modifiers made via emulsion
polymerization dsing alkyl acrylate, styrene and butadiene. Most preferred
are methymethacrylate-butadiene-styrene (MBS) and methymethacrylate-
butylacrylate core shell rubbers.

To provide desired stiffness, the compositions may desirably contain a
25 mineral filler, glass fiber reinforcing agent or a combination of the two. The
filamentous glass to be employed as a reinforcing agent in the present
compositions is well known to those skilled in the art and is widely available
from a number of manufacturers. For compositions ultimately to be employed

10



material. Bariumsulfate which is non-toxic and insoluble in dilute acids
is 20 especially preferred. Bariumsulfate may be in the formof the
naturally occurring barytes or as synthetically derived bariumsulfate

usi ng wel | 53%1 synthetic techniques. The particle Sizepgtusooasssef rom 0.5
to 50 mcrons, preferably from1 to 15 mcrons and nost preferably 8

m crons. Barlum sulfate is particularly desirable for irrparting a heavy

o mor iy bo Nt e den it pREHEEABO p PG, Bl Floprenif Bl BlgRry, 1

ITTA 11 WO ohmahﬂﬁmmﬂa&sg&ssmmmﬂytmnﬁeet hmswh&ﬂm
i nventi on can a!l s"o co ri se l\qn el vari ety, of other gilt ives, such as WV
stabi | i zers, %UFY)?’&H er glass com lt’i’é‘rsére‘;&?e(g@e glagses are
ant i oxi dant s @@%}A}? Jh wi i 8o QPO B e prideht WfAAEEn Q@m&ﬁ&w& amount s

,.D

to inpart the propert les on'th conposi tions resent

i nvention Sor mdﬂebymmdardpapq:dssesaegobysteamsrq)rblomaglfhma)blomngmd)l lizers
such as: a hindere L hi oest er osphite or horite

stabilizer, af%§ Fzﬁ %dea’g'ﬁﬂﬁsgﬂrc?lﬁfﬁf:s %“?‘?fg?’ﬁﬁ MABR to al | ow
for inproved gfpp Xﬁ‘“‘m pan ?h@ﬂlaﬁﬁé@dﬁrﬂéiers@bfeké}ﬂ paigeandRr and

pol ycarbonate resifns as wel good st abi | on 10 oven agi ng.

Addi ti onal deabmaiﬁ to about 20 n'eerona;bmt this lﬁcnptfcnand toélmapmaentsnmom Itp

ol yester  pr SRSV BYSE npe sl AR b S enE atins”

present i npanwildReHheréatelthe b@aigthoGlasslivadinigs of froft3BO Wt %tate phefédied
pol yester resin, preferably 15 to a UL94 V-0 rati ng The anount will vary

with the nat ufaes tbe sound and vibration damping:empositions of thys Byventien.addi t i ve.
Typi cal hal ogenat ed aromat ic fI arre retardants i ncI ude pol ybr onophenyl

et hers, brom nat edy, Q Q,aénqg[ P, e Rfrd
pol ycar bonat e, pol y ( a oary acry te) y (hal oaryl
thermoplastic resin to impart a series of additional beneficial properties, not

" the least of which are thermal stability, increased density, and modulus.

15  Examples of mineral fillers include, clay, talc, wollastonite, tmca, silica, glass .
beads, alumina and metal oxides. Inorganic fillers which provide a ceramic-
liké feel are preferably used in the present invention.. Included in the
compositions of the present invention are metal sulfate salts as a filler
material . Barium sulfate which is non-toxic and insoluble in dilute acids is

20 especially preferred. Barium sulfate may be in the form of the naturally
occurnng barytes or as synthetlcally derived banum sulfate usmg well known
synthetxc techniques. The partlcle sme may vary from 0.5to 50 microns,
preferably from 1 to 15 microns and most preferably 8 microns. Barium

sulfate is particularly desirable for imparting a heairy ceramic like feel to the

25  injection molded article.

When present the mineral maybe used at 5-80% by wexght of the whole

formulatxon.
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20 met hacrylate), or mxtures thereof. Exanples of such suitable flane
.retardants are brom nated BPA epoxy resins, brom nated pol ystyrenes such
as pol ydi bronostyrene and pol ydi bronost yrene, decabronobi phenyl et hane,

t et r abr onwbiopi@sy! , bromi nated al pha, onega -al kyl-ene- bi 2CEASH19%64%Ti des,
e.g. N N -ethyl ene-bis-tetrabronophthalimde, oligoneric brom nated 25
“carbonates, especially carbonates derived fromtetrabronobi sphenol A,

which, if desired,,are_end-.ca w th phenoxy radicals, ot with brom nated
phenoxy radical s. Taeﬁ8P‘P8F'6‘R&$ gg&?éf’ﬁ?ﬁﬁgf’équ%ﬁ‘e“f@#&c&me&%’ et forth
in 12 WO 01AAfié8lof dthdy AdfENds) Sich as\ U stdbilifuns, pis tspétotafitsiepp.

Hal ogented flane retardants (FR) can be used at 3-40% depending on hal ogen
content and @lasticizers Rrocessing aidshantioxidants and thralike; Sueke compenents greused with

a synergi st, [y ' d ' W, ch conpounds are
wi del y avai l aﬂ@?g&gﬂ{%ﬂ%@%@ﬁ{%@ﬂ%ﬁﬁ%ﬂgﬁ m§?¥8§%§?§8‘f‘§!‘l’1 nor gani c

syner gi st 5CoRpipoeitions of rebetl snvention; fofithé speeificapplicdtivpeci al |y preferred
is antinony trioxide (Sb203). Synergists such as antinony oxides, are

typically used at _about, O to 15 nd nore preferab fr 1l to 6 percent
by el gt based oft BRI e tabiiioess Sichcast  Birleferb ool beni@es {1 on
10 Al'so, the gﬂoaﬁiut& bfiite SBYilZEF) birik dtGh EbRbiRiHoMO a8  (PTFE)

type resins or copolyners”used to reduce dripping in flane retardant
t her nopl ast i o%ith he SRR thallewforimprioned istability svibrriprocessing withaigher m " wei ght

percent"” neans,.the percent .by,wei.ght of each c nent?fg S on the total
wei ght of 1%“&85‘588&%5@’38%&%%&?%@%8? I‘“’cﬁ%%&oéﬁ% Tq@ I PRstrate the
pr esent i10ve|a;v§ﬁagiﬁgut are not mneant to be limtations to the scope

t hereof . The formul ati ons shown bel ow were pre bl ended and extruded on an

ot 1 uder  250- 275CASsHtaRR) Jetatie B B HaY clHae HAseR FAIAD APHg IR Chi ne
at 250- 270C sgppidafihts. 3 isHipdrtt thaA AddRicHa thoredRAtsHe stibi€ht potfasta?C
procéssing temperatures. Flame-retardant additives may be present in an
amount sufficient to reduce the flammability of the polyester resin, preferably
15 toaUL94 V-Orating. The amount will vary with the nature of the resin and
with the efficiency of the additive.

Typical halogenated aromatic flame-retardants include |
polybromophenyl ethers, brominated polyepoxide, brominated imides,
brominated polycarbonate, poly (haloaryl acrylate), poly (haloary!

20 methacrylate), or mixtures thereof. Examples of such suitable flame retardants
are brominated BPA epoxy resins, brominated polystyrenes such as
polydibromostyrene and polytribromostyrene, decabromobipheny! ethane,
tetrabromobiphenyl, brominated alpha , omega -alkylene-bis-phthalimides,
e.g. N,N'-ethylene-bis-tetrabromophthalimide, oligomeric brominated

25 carbonates, especially carbonates derived from tetrabromobisphenol A,
which, if desired, are end-capped with phenoxy radicals, or with brominated
phenoxy radicals. Other aromatic carbonate flame retardants are set forth in

12



| mproved sound and vi bration danping is shown by two nethods. Dynam c
mechani cal anal ysis (DVA) were.run on 1/8 x %x 3 in. nolded bars at 1
hertz with a 30C min. heating rate. Increases in tan. delta and |oss 25
nmodul us b§y\Rfiges 20 and +20 C indicate inproved darrpl ng pefusevEde. Loss
modul us is rreasured in mega pascals (MPa) 13 I11111:1 WO 01/16231

PCT/ USOQ 19649 A practical conparative test was al so used to neasure sound
danping. In the exanples sound ranking, on a 1-5 scale, is the relative

reducti on i n USdatentA4:A56,5944 40 Hepps Hdogmtsdﬂamedctap@us GR)canbeaséd from a
hei ght of twQ t nki n val ue me sound as the

control whil & g«ﬁ% ?7??“?%@%“ 85% |t8‘éﬁ1rf gﬁ%&ﬁ Ot her properties
wer e eval uated using standard ASTM t est procedures N 1zod = notched Izod

i npact, UN I zod Theﬂamehetirdiantdare typically usbd withed synergisip patticulaslyposi e. The
styrene isoprenoi d. rubbery sound d vhbratlon danpi n 10 C | yners used

inthis mrki%ﬁrsa%appquomﬂ Reynds Affpi @Rade

inggg-re?e{B?A) >é’8ﬁ“§j‘§$’.“‘c’f?§§ %gi or 3, gaﬁ%‘ﬁd‘g&g&o&hﬁrm a Sl t?:%)bl ock
COFO! g(r)re;ene un|t E%S?d:ﬁxej%io&p p&ﬁéﬂrﬁisw es Mdeﬂibﬂw a 15
Bgr%/i al on hyd¥ S 5\73%‘?‘8?&'&@’1—@?%% %ﬁ%‘?"e%%%g%ggéf@v

doubl e bondsnli&té SrRfdbly AGHEEE 6 pERest By Wikht binédRnlthe bas geh@.be bl ock
Tg = 7C the SIS :{25 S‘:/DR 2) ag a 1§'C T%Eand the hSIS 7125 (SVDR-3) has

-14C Tg. Theseﬁmubmrfmahmmnaﬁmo’& pol ystyrene bl ock Tg between 95- 105C. 20
Exanpl es 1-3: Controls A-B (Table 11 Ingredients as listed in Table 1 were

extruded nd nol d éoungiag mpgglhﬁnlnthcon%[méﬂuoﬁg@m%erubbers Ex.

1,2,3 gave | mprove
(PTFE) type resins or copolymers used to reduce dnppmg in flame retardant

thermoplastics.

As used herein and in the appended claims, the term "weight percent"
means the percent by weight of each component based on the total weight of

15 respective composition.

The following examples illustrate the present invention, but are not

meant to be limitations to the scope thereof.

The formulations shown below were pre blended and extruded on an
extruder. Samples were run on-a vacuum vented single or twin screw
20  extruder 250-275°C 100-300 rpm.and molded on an injection molding machine
at 250-270°C set temp, 30 sec cycle and a mold temperature of 150-190°C.

Improved sound and vibration damping is shewn by two methods. _
Dynamic mechanical ahalyeis_(DMA) wererunon 1/8 x ¥2x 3 in. molded bars
at1 hertz witha 3°C/ min. heating rate. Increases in tan. delta and loss
25 modulus between -20 and +20 °C indicate improved damping performance.
Loss modulus is measured in mega pascals (MPa)

13



PBT al one (control A) or PBT with a conventional styrene-ethyl enebutyl ene
.25 styrene (SEBS) bl ock copol ymer rubber, for exanple KRATON G fromthe
Shell Co. (Control B). 14 WO 01/16231 PCT/US00119649 Table 1: Exanples
1-3, ContwobwfeR Pol yester Blends A1 2 3 B Exanpl es 158CTUSHNIEGHA- 2
15094- 3 15094-4 15094-5 PBT 315 89.65 79.65 79..65 79.65 79.65 PBT 195 10
"10 10 10 10 SVDR-1 0 0 0 10 0 SVWDR-2 0. 010.00 SVDR-3 010000

SEBS 0 0 00 10 Aafleicl bon ferdlive rc3fds ABoksa to Hba@re38ui AZARiAR00. 4400
4500 6700 UN lzod“ft Ibs/ i'n 35.4 29.6 26.5 28.9 30.8 Flex Str. psi 12

9.9 9.9 9.9 I the erampleayisqunpankigg o ad-Ps@le Wthegelativereductonin Kpsi 8. 1

7.0 7.0 7.0 6.6 % , .00,.70.90 1 ' . 2 Stab. -
0. 25% A efi nsmw%g%ﬁ%siﬁ%oﬁsgﬁggwpbgéﬁ%{)&fgar&oeﬁéﬁs a Cei gy Co.
SVDRA1- Kur afeat.\A stigtiarikisy bdlde of PYhéans skmmeaoany astidRontol whies/ SVDR3 -
Kurarary HYBRAR bSIS 7125 EBS - KRATON G1651 from Shell Co. | i Exanples

4-8: Cont¥ ol indiqatesin diguificantly muted sound.
Other properties were evaluated using standard ASTM test
procedures. N Izod = notched Izod impact, UN Izod = unnotched Izod

impact. MV = melt viscosity in posie.

The styrene isoprenoid rubbery sound and vibration damping
10  copolymers used in this work are available from the Kurary Co. under the
HYBRAR trade name. HYBRAR brand 5127 (most preferred) has 21 %
styrene (S), 79% isoprene (I) >50% of which is 1,2 or 3,4 bonded, to form a SIS
triblock copolymer. HYBRAR 5125 has 20% styrene 80% polyisoprene with
the polyisoprene units having >50% 1,2 or 3,4 linkages. HYBRAR 7125 is a
15  partially hydrogenated version of HYBRAR 5125 where the diene derived
double bonds have been reduced. The SIS 5127 (SVDR-1) has a rubber block
Tg = 7°C the SIS 5125 (SVDR-2) has a -17°C Tg and the hSIS 7125 (SVDR-3)
has -14°C Tg. These rubbers all have a polystyrene block Tg between 95-
105°C.
20
Examples 1-3: Controls A-B (Table 1)
| Ingredients as listed in Table 1 were extruded and molded into test partsina
PBT matrix. The SVD rubbers Ex. 1,2,3 gave improved sound damping vs. the
PBT alone (control A) or PBT with a conventional styrene-ethylenebutylene-
25  styrene (SEBS) block copolymer rubber, for example KRATON G from the
Shell Co. (Contol B).

14



‘N N Nr 0. 032VBR&7 0.04
SVDR-3 .

The foll ow ng bl ends were extruded wi th 30-35% chopped fiber glass and an
al i phatic epoxy stabilizer along with a hindered phenol antioxidant. The .
SVD rubbers are very effective in increasing danpjing between -10 and + 10
Cas 5 vve creaS| ng the sound danping rating vs. thgoesbassso Wi th no
r ubber ntro . Note that the m xture of two SVD rubbers, Ex.6 & 7,

gi ve good danpi ng val ues at both -10 and + 10 C as seen by the tan. delta

and |l oss nodulus values. 15 11111E WO 01116231 PCTI USOQO' 19649 Tabl e 2:
Exanpl es 4-8, control C Qass Filled Polyester Blends C4 5 6 7 8 Exanples
14996- 1 14996‘1‘&1&4919:6&:3;)1&54-64(3&::1&514&482 15412-2 PBT 68 58 58 53.05 43.05
54.85 Fiber PblgestesBlenlds30 35 35 35 FEpoxy 1.8 1.8 1.8 1.8 1.8 0 SVDR-1 0
10 0 5 10 10 SVDR-3 0 0 10 540 O Stab 022 02 03201':'3*015*015* W
@ 250 C 2010(¢ TZ200 1 500414 ' n 14.7 12.5
10.7 13.0 12 Mi b R X e 00 1000 1 6 Flex Nbd.
Kpsi 920 7205 1 13.7 9.8 14.8
% El ong. 7 8 §313 5  Sound 10 C Mpa Nr Nr
N 165 150 18%PReks Modul U an. Delta 10 C
. 062 0.016

SEBS

Stab.

MV @ 250 °C

UN Izod ft-Ibs/in

Flex Str. Kpsi 12 9.9 9.9 9.9 9.5
Flex Mod. Kpsi 325 | 270 | 270 | 270 | 260
Tens. Str. Kpsi 8.1 7.0 7.0 7.0 6.6
% Elong, 115 | 50 70 | 9 130

Sound Rating__ '1' 4 | 5 | 5 | 2

Stab. = 0.25% Olefin wax, 0.15% [IRGANOX 1076
hindered phenol from Ciba Geigy Co.
SVDR-1 = Kurarary HYBRAR SIS 5125

SVDR.2 = Kurarary HYBRAR SIS 5127

SVDR-3 = Kurarary HYBRAR hSIS 7125
SEBS = KRATON G1651 from Shell Co.

Examples 4-8: Control C (Table 2

The following blends were extruded with 30-35% chopped fiber glass and an
aliphatic epoxy stabilizer along with a hindered phenol antioxidant . The SVD
rubbers are very effectwe in mcreasmg dampmg between -10 and + 10 °C as

5 well as increasing the sound damping ranng vs. the control thh no rubber
(Control C) . Note that the mixture of two SVD rubbers, Ex.6 & 7, give good
damping values at both -10 and + 10 °C as seen by the tan. delta and loss

modulus values.
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Stab. - 0.05% sodi um stearate, 0.15% | RGANOX 1076 fronCi ba Geigy Stab.* -
.0. 05% sodi um stearate. 0.1% | RGANOX 1010 from Ci ba Geigy SVDR-1 Kuraray
SIS HYBRAR 51V SVDR 3 - Kuraray HYBRAR I SIS 7125 PBT - GE VALOX 85: 15

m Xt ure NpoiksmiEpoxy - ERL 4221 cycl oal i phatic epoxy fr 8cruUSduI96@ar bi de
Exanpl es 9-11; Control D (Table 31 These glass filled blends contain a
‘brom nated aromatic polycarbonate flame retardant with antimony trioxide
synergi st and PTFE antldrl P |n a PBT matrix. The SVD rubber Hybrar 5127
| nproves the ﬁ% gh,lopgr eased danpi ng as seen by a higher tan
del ta val ues%ﬁ 8 lS' ﬁ? ulus. Note that an Underwiters
Laboratory ( gﬁe B stiill be.retained everL} vmth he added

PNV-V-v- I L ,14 at ooy

SVD r ubber shewrg—geot—-gi ’“P LSOO/ 19649
Tabl e 3: Ex Rlés g 14 f‘,..‘ '9371 J %’3 2 | yest er
Bl ends D 9 Exanpl es | 15881- b3 30P pet8a4 (34 34 29
Fi ber d ass ﬂ’eﬁgﬁsﬁn 30 30 0 n 0D 3P Br ono
PC. PBT 85: 15 22 22 §$b2 SVDR- 1 0 é 19 10
SAN- FI FE 1: 1 g 5 0.5 0]5 Sta . v B 25p d%12400 13700
14100 15400 [SURNZod ft-| b‘,/|6q210 e | ddsi [25.1 22
23.5 24 - -

MV @ 250 °C 15600 14700

UN Izod ft-1bs/in 14.7 121 14.7

Flex Str. Kpsi 24.7 18.2 18.2 233 16.7 246

Flex Mod. Kpsi 920 . 720 700 1008 814 1077

Tens. Str. Kpsi 15 114 119 13.7 9.8 148

% Elong. 7 8 8 6 7 5

Sound Rating 1 3 4 4 5 5

Loss Modulus10°CMpa| Nr Nr Nr 165 150 "185

Loss Modulus -10°CMpaj|  Nr Nr Nr 185 200 75

Tan. Delta 10 °C Nr Nr - Nr 0.039 0.057 0.04

Tan. Delta -10 °C Nr Nr Nr 0.044 0.062 0.016

Stab. = 0.05% sodium stearate, 0.15% IRGANOX 1076 from Ciba Geigy
Stab.* = 0.05% sodium stearate, 0.1% IRGANOX 1010 from Ciba Geigy
SVDR-1 = Kuraray SIS HYBRAR 5127

SVDR-3 = Kuraray HYBRAR h-5IS 7125

PBT = GE VALOX 85:15 mixture 315:195 -

Epoxy = ERL4221 cycloaliphatic epoxy from Union Carbide

Examples 9-11: Control D (Table 3}

These glass filled blends contain a brominated aromatic polycarbonate flame
retardant with antimony trioxide synergist and PTFE antidrip in a PBT
matrix. The SVD rubber Hybrar 5127 improves the sound rating and

5 increased damping as seen by a higher tan. delta values and a higher loss
modulus. Note that an Underwriters Laboratory (UL)-94 V-0 rating can still
be retained even with the added SVD rubber showing good ignition
resistance.

16



Fl ex Mbd. Kpsi

Modul us -

Delta - 10%@.

PET EVA -

copol yrer

HYTREL 17 11[Exdmpl

whi |l e inprov

run) Tabl e 4{Fitiex Giasé & higronC

EFGI12 Ex
PET 15 12 12

93: 7 et
(Tabl e 4) pBTapblep

69 Nr
Nr Nr

Nr

KEIETR

110 Tan.
0.022 Stab.

n

1154 951 1008 1117 Tens.
Elong. 3 4 4 4 UL-941/16 in.
V-0 Sound Rating .

HohB¥ al

Str.

acet ate copol yner.
filler;

Kpsi 15.

V-0 V-0 V-0 V-0 UL-94 1/8 in.
1555 LowMdulus 10 ¢ Mya 78 Nr
Delta 10 C 0.02 Nr
- 0.4% nono cal ci um phosphate 0. 1%
| RGANOX 1010 from Ctba Geigy SVDR 1- Kuraray SIS HYBRAR 5127 PBT -
VALOX50 mi xture 315:195 brono- PC: PEr -15% (1:1 Br'BPA: BPA PC copoly. |
Exanpl e 12; Control

8 13.2 14.2 14.8
V-0 V-2 V-0
220 Loss

g an.

%
Nr
GE

15%
E-G

bari um sul fate show t hat

the SVD  r ubldass(Hilled BlameRetardant Pelyestey Bl erdssound reduction than ot her

rybhers: (‘ODO| VF‘ heP pal velt or pag (a_\La 1ab e from DuPont Co. as
$334¢ 1-3 O and SEBS (Ex. F)
PBF i ntpa t ovef t#e cpnt3ol {wi 3% npo PUbber (Ex. E). (Nr = not
pnt 31 s| E,30, G| M nefal OFi 1} ed Pol yester Bl ends
ihet Glasd BDORroh [5202- 2| 15002-(3 $820%-435 PRT 34.7 27.7 27.7 27.7
BiGino BEPBT 85:05 5p 52 50 22 2 |2
Sb,OxEVAS85:15 - | 3 3 3 3
SVDR-1 0 10 - 10 | 10
SAN-PTFE 1:1 0.5 05 | 05 |. 05
Stab. 0.5 05 05 |: 05
MV @250°C 12800 | 13700 | 14100 | 15400
UNIzod ft-lbs/in - | 108 | 101 105 | 101
Flex Str. Kpsi 25.1 2 | 285 [ 24
Flex Mod. Kpsi 1154 951 1008 | 1117
Tens. Str. Kpsi 15.8 13.2 142 | 148
% Elong. 3 4 4 4
UL-941/16in. V-0 Vo | V0 V-0
UL-941/8in. V-0 V-2 vo | Vo
Sound Rating 1 5 5 | 5
Loss Modulus 10°C Mpa 78 Nr Nr | 220
Loss Moduius -10 °C Mpa 69 ‘Nr Nr 110
Tan. Delta 10 °C 0.02 Nr Nr 0.045
Tan. Delta -10 °C 0.015 Nr Nr 0.022

Stab. = 0.4% muhumphospmeom. IRGANOX 1010&ombenGdgy
SVDR-1= Kuraray SIS HYBRAR 5127
PBT = GE VALOXS50 mixture 315:195
bromo-PC:PBT = 85% (1:1 BrBPA: BPAPCoopolynsx PBT

EVA = 93:7 ethylene vinyl acetate copolymer.

Example 12: Control E-G (:I:able 4)

PBT-PET blends with a mineral filler; barium sulfate show that the SVD'
rubber (Ex.12) is more effective at sound reduction than other copolymer
rubbers: copolyether polyester PEE (available from DuPont Co. as HYTREL

17

T



SEBS 0 10 O .
.20.6 12.4 Flex Str.

"KRATON G 1651 From shel |

. G Snd SRS gt 1Y Wity
Eﬁr PKE@'(EX

with a High

SVDR-1 rubbe
controls W t Ro@ublbe(Ek.

SEBS or
CGener al

Tabl e 5: Exa
Exam | es 152

Kpsi

pol yester - co poly
Electric Cg. as
lg 41 Example12,Cenrols i F

adi ene. r ybber

& J).

O SVDR-1 000 10 PEE O O 100 UN Ilzod ft-lbs/in 6.5 15.3
13.8 9.1 9.5 92 Flex Md. Kpsi
Specific Gavity 2.003 1.901 1.983 1.913 Sound Rating 1 2 2 5 PBT -
PET Val oxwgbineé$s AU had 0. 1% | RGANOX 1010 hhnder ed phen®CTaIstd/198450ant
- Dupont HYTREf polyester polyether SVDR-1- Kuraray sty HYBRAR 5127 SEES -
ca Exanple 13, Controls H4 (Table 5) A PBT bl end

de i t.h the
%?’&P\Iint"ﬂnw
or conbi nati ons of HRG ABS with
HRG ABS is available from
ENDER brand 338 18 WD 01/ 16231 PCT/ USOQ 19649
&ipact Modified PBT Blends H 13 |

ineraj Eilled Polyestay Blends5204-4 PBT 79.3 79.3 79.3 79.3 HRG ABS
20 10 10 10 _SEBS 0 0 0 10 SVER-1 0.F 10 0® PEE1® 0 10 0 Stab. &

8 I

TPYINg {mp

rel ease 0.7 [Bxample§ 0.7 15202-1 | 15202-2 | 15202-3 | 152024
PBT 347 27.7 277 27.7
PET 15 12 12 12
BaSO4 50 50 50 50
SEBS 0 10 0 -0
ISVDR-1 0 0 0 10
PEE 0 0 10 0
UN Izod ft-lbs/in 6.5 153 20.6 124
Flex Str. Kpsi 13.8 9.1 95 9.2
Flex Mod. Kpsi 618 439 396 392
Specific Gravity - 2003 | 1901 | 1983 | 1913
Sound Rating 1 2 2 5
PBT = 70:30 PBT Valox 315:193

All had 0.1% IRGANOX 1010 hindered phenol antioxidant

PEE = Dupont HYTREL polyester polyether
SVDR-1 = Kuraray SIS HYBRAR 5127
SEBS = KRATON G 1651 from Shell co.

Example 13, Controls H-] {Table 5)

618 439 396 392

A PBT blend with a High Rubber Graft ABS (70% butadiene rubber) is made
with the SVDR-1 rubber (Ex. 13) . The sound rating is improved compared to

5 controls with either the HRG-ABS (Ex. H) or combinations of HRG-ABS with
SEBS or polyester-co-polyether; PEE (Ex. I & J). HRG-ABS is available from
General Electric Co. as BLENDEX brand 338
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16 Elong 119 65. 128 64 Ten. Str. Kspi 5.2 5.1 5.1 5.1 Flex Str. Kpsi 8.1
8.2 .7.8 7.8 Flex Md. Kpsi 232 232 219 227 Specific Gavity 1.216 1.212-
1.237 1.215 Sound Ratin 1 5 2 2 PBT - 70.30 PBT VALOX 315:196 Stab - 0, 3%
I RGANOXHY% 19%%3% | RGAPHOS 168, 0.3% pentaerythritol tet 949 PEE -
Dupont P! pol yester polyester SVDR-1- Kuraray SIs HYBRAR 5127
SEES - Shell KRATON G 1651 MG ABS- BLENDEX 338 from GE Pl astics Exanpl es
14-16, Control K (Table 6) Blends of PBT and BPA pol ycarbonate are prepared
with an MBS nodifier and SVD rubber -2 and -3. Note that in Ex. 14 and 16
in addition tyablaps Bxafipledd,dontrakiH t he use of SVDR-2 or a conbination of
SVDR-3 with 4Ht WeSdiBied IPBTBIesdd zod i npact conpared to SVDR-3 alone. 19
[T~ 11 WO 01n6231 PCrivsoalfp49 THable 6:1 Exaan]es 14-16, Control K
Pol yest er PoI% gare B 918-1 14918-2 14918-3
3 9—39 10.5 5.25 0 0 SVDR-2

14918-4 PBT F—=39—59 )
000 10.5 s%% 5. 25 LO?E(}O 5

-AB S0

| 0

SEBS

SVDR-1 »

PEE 0

Stab. & release 0.7

% Elong 119 65 . 128 64
Ten. Str. Kspi 52 51 5.1 51
Flex Str. Kpsi 8.1 82 7.8 78

Flex Mod. Kpsi 232 232 219 _ 227

Specific Gravity | 1216 | 1.212 | 1.237 | 1.215

Sound Rating 1 | 5 2 2
PBT = 70:30 PBT VALOX 315:195

Stab = 0,3% IRGANOX 1076 0.1% IRGAPHOS 168, 0.3% pentaerythritol
tetrastearate

PEE = Dupont mmm poiyester polyether
SVDR-1 = Kuraray SIS HYBRAR 527

SEBS = Shell KRATON G 1651

HRG-ABS= BLENDEX 338 from GE Plastics

Examples 14-16, C§nﬁol K (Table 6)

Blends of PBT and BPA polycarbonate are prepared with an MBS modifier
and SVD rubber -2 and -3, Note that in Ex. 14 and 16 in addition to improved
sound rating the use of SVDR-2 or a combination of SVDR-3 with MBS gives
improved Izod impact compared to SVDR-3 alone.

W
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MV (c) 250 C 13300 12700 10200 9400 N lzod ft-Ibs/in 14.1 14.5 3.9 12.4

.Flex Str.
Str. Kpsi

- 0. 1% nowe o146281 Phosphat e,
Kurany $I'S HYBRAR 5125 SVDR-3 -

6040 M xture of GE LEXAN 105 and HF resins

Geigy SVDR-
'PBT -

Kpsi

GE VALOX 315 PC -

2 -

11.8 11.4 10.5 10 H ex Mod. - Kpsi
7.7 7.5 7.4 7.3 %El ong. 100 130 50 60 Sound Rating 1 3 4 5 Stab
0.2 | GAPHCS 168, 0. 21 RGANOX Perusoo/iase9 Ci ba
Kuraray HYBRAR h-SIS 7125

298

EXL3691 from Robm & Haas Co. Exanpl es 17-20, Conirol

bl ends with
of MBS nodi f

@ﬁRé

el ongati on cBaysstey ?]J

iy

Ie UV stabilizer and

289 283 279 Tens.

MBS -
L( Tabl e7) PBT- BPA- PC
various | evels

d rating and good 5 ductility and
h no SVDR 20 V\D 01/ 16231

PCT/ US00/ 19649 _Table 7. es 1 2Q nt r ol nmpact Modifi ed
Pol ycar bonat|Exdroplesst er B -lL 14918-29 149188 | 143l es 15382-1 15382-2
15318-1 1531BBP? 15318-3 PBI3®B15| 3897 d4. 3938]7 38.7|34.7 PC 105 29 26 30
28 26 PC HFP@O 18 20 19 18.50 MBX Bg.391500 10 805 L0 TINUVIN 234 0.5 0.5
0.5 0.5 0.5 13g9110 L0148 1P shond Zigic Phogphate 0.1 0.1 0.1 0.1 0.1
Stab. 0.7 0. §VBRZZ 0.7 0.7 0 0 0 105

[SVDR-3 0 5.25 10.5 0

Stab. 0.5 0.5 0.5 0.5

MV @250 °C 13300 | 12700 | 10200 | 9400

N Izod ft-lbs/in 14.1 145 39 124

Flex Str. Kpsi 118 114 10.5 10

Flex Mod. Kpsi 298 289 283 279

Tens. Str. Kpsi 7.7 7.5 74 7.3

% Elong. 100 130 50 60

Sound Rating 1 3 4 5

Stab =0.1% mono zinc phosphate, 0.2 IGAPHOS 168, 0.2 IRGANOX 1076 from Ciba Geigy
SVDR-2 = Kuraray SIS HYBRAR 5125
SVDR-3 = Kuraray HYBRAR h-5IS 715

PBT = GE VALOX 315

PC= MMuhmofGELEXANIDSdeFm
MBS = EXL3691 from Rohm & Haas Co.

Examples 17-20, Coritrol L (Table7)

PBT-BPA-PC blends with SVDR-1 with a benzotriazole UV stabilizer and
various levels of MBS modifier showing improved sound rating and good
5  ductility and elongation compared to the blend with no SVDR.
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N lzod ft-1bs/in 15.5 15.5 7.7 15.1 15.5 Flex Str. Kpsi 11.3 9.2 11.1 10.1
9.0 Flex Mdd. Kpsi 286 227 279 251 224 Tens. Str. Kpsi 7.2 5.7 7.3 6.5
5.9 % Elong. 89 93 125 233 230 HDT 0 66 psi C 110 109 Nr Nr 100 Sound
Rating 1 Wmasé Loss Modulus 10 C Mpa Nr Nr Nr Nr 60 IpgrrUsShbvibgdois - 10 C
Mpa Nr Nr NrNr §8 Tan. Delta 10 CN N Nr Nr 0.044 Tan. Delta -10 C Nr |
Nr Nr Nr 0.021 Stab. - 0.a% SEENOX Thi oester fromWtco Co., 0.1% | RGANOX
1010 binds ed phenol, 0.2% | RGAPHOS 168 aryl phosphite from Cuba Geigy co.
SVDR-1- Kuraray SIS HYBRAR 5127 PBT- GEVALOX315 T-234 -~ TINUVIN 234
benaot ri azol eT4hlef Examplep1f0.&ontroldipl e 21, Control s'M - N gabl e 81. These
bl ends i | | ustapast Madified PolysarbopatedPalyesterdBlendsyi neral fi ber gl ass

mxtures in a_PBT-PET-PC resin tatrix b¥ use of18SVDR- 319 Not e £2Bat the 5

SVDR is nore |Edmplesive in i npid8d1 ng|diAeR3g 1B 1 he 15382 S(IS81813S| r ubber .
21 111111 WORBI/31%231 PCT/ U400328649 P48l e [8: 38K anpl 8671, |CoMtr ol s M N:
d ass M ner allPG1061 ed Pol yestler Pl yg¢arb#hatd BEfends MAN 21 Eﬁambl es
14797-1 14791PQHEA797-3 PBT 332026. 4 2618 AET #7 13.619 136 ¥asps 30 30
30 MBX EXL3691 : 10 10 0 5 10°

TINUVIN 234 0.5 05 0.5 0.5 05

SVDR-1 0 10 10 10 10:

Mono Zinc Phosphate 01 01 0.1 0.1 0.1

Stab. - 0.7 0.7 0.7 0.7 0.7

N Izod ft-Ibs/in 15.5 155 77 | 151 155

Flex Str. Kpsi 113 92 111 101 9.0

Flex Mod. Kpsi ' 286 227 279 251 224

Tens. Str. Kpsi 72 5.7 73 6.5 59

% Elong. ' 89 93 125 233 230

HDT @ 66 psi °C 110 109 Nr Nr 100

Sound Rating 1 5 5 5 5

Loss Modulus 10 °C Mpa Nr Nr Nr Nr - 60 -

Loss Modulus -10 °C Mpa Nr Nr Nr Nr - 38

Tan. Delta 10°C Nr Nr Nr Nr . 0.044

Tan. Delta -10°C Nr Nr Nr Nr . 0.021

Stab. = 0.4% SEENOX Thioester from Witco Co., 0.1% IRGANOX 1010 hindered phenol, 0.2% IRGAPHOS 168 aryl

phosphite from Ciba Geigy Co.

SVDR-1= Kuraray SIS HYBRAR 5127

PBT = GE VALOX 315

T-234 -= TINUVIN 234 benzotriazole from Ciba Geigy Co.

Example 21, Controls M-N (Table 8).

These blends illustrate the improved sound rating in mineral fiber glass
mixtures in a PBT-PET-PC resin matrix by use of SVDR-3. Note that the
5 SVDR is more effective in improving damping than the related SEBS rubber.
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Fiber Gass 15 15 15 PC5. 55 SEBS 0 10 0 SVDR-3 0 0 10 UN Izod ft

Ibs/in 10.5 12.7 12.2 Flex Str.

Kpsi

20.7 15.8 16.5 Flex Md. Kpsi

1000

755 728 Sp. G 1.854 1.735 1.697 Sound Rating 1 2 5 Loss Mddulus 10 C
. % pa 62 W0 ods23loss Mddulus -10 C Mpa 65 55 230 Tan Delpica/usor/®ed2 013

0.014 0.021

zi nc phosphate stabilize SEES -
HYBRAR hM 7125 PBT- GEVALOx315 PC -

Tan.

PCT/ US00/ 19649 WHAT IS CLAIMED | S:

conpri si ng aTeblg

By Exempled]

1.

Delta -10 C 0.014 0.015 0.05 Al
Shed SEES KRATON G 1651 SVDR 3 -
CELEXANL105 22 WO 01/ 16231

A nol dabl e pol yester conposition

- ConralsMdN: an i soprenoi d rubber nodifier wherein

bl ends had 0. 3% nono
Kurrary

t he i sopr enofGdass Mineral FillaghRolyestessPolyearbenatehan or equal to about 50% 1, 2
or 3,4 linka$§knds2. A noldabl e polyester resin nolding conposition

according to

anmount from

5 claim1l whereiM sai d Nsopreoid rubber is present

in an

resin conpo
nonoal kenyl
conposition

fromthe gro

EksMbles (O abo[u 4@@_%@9@ Ay7oes ght . 3. A nol dabl e pol yester
PBToIT of CIdiHIJ.VS'SET f 26. T renoi d rubber is a
ﬁﬁne bl ock coppl YR - 4 'gerh)l | ¢ polyester resin
| ai m 3 wherki he 33 nyno epyl arene units are chosen
&ﬁé si sting of g&grdne r
r Glass : 15 15
PC 5. 5 5
SEBS 0 10 0
SVDR-3 0 0 10
UN Izod ft-Ibs/in 105 127 12.2
Flex Str. Kpsi 207 | 158 | 165
Flex Mod. Kpsi - 1000 755 728
[Sp. G. 1854 | 1735 | 1.697
Sound Rating 1 2 5
Loss Modulus 10 °C Mpa 62 53 80
Loss Modulus -10 °C Mpa 65 55 230
Tan. Delta 10 °C 0013 | 0014 | O0.021
Tan. Delta -10 °C 0.014 | 0.015 0.05
All blends had 0.3% mono zinc phosphate stabilizer
SEBS = Shell SEBS KRATON G 1651
SVDR-3 = Kurrary HYBRAR SIS 7125
PBT = GE VALOX 315
PC = GE LEXAN 105



met hyl styrene. 5. A nol dable polyester resin conposition of claim3
wherein the isoprenoid rubber is a styrene-isoprene-styrene bl ock
copolymer or mxture of said copolyners. 15 6. A nol dabl e pol yester resin
conposi ti ‘a{“ﬁk aim 3 wherein the poly nonoal kenyl ar e?ﬁﬁﬁﬁﬁlﬁ% is from
about 20- . % of the nonoal kenyl arene isoprenoid block copolymer. 7.
A nol dabl e pol yester resin conposition of claim3 wherein the isoprenoid
segnents of the nonoal kenyl arene isoprenoid copolynmer. have a 20 gl ass
transition t WHATISFEAIMERIS:20 to + 20 C 8. A'nol dabl e pol yester resin
mol di ng conposition according to claim1 wherein said polyester is

R ol (o SIS bl ARG R SR

LTI 11 11 dmcintrofn isdpreitoidirubieranadifies whedsin tigoisopeadii rubbaBsT" ) |

pol y(et hyl ene _napht hanoat €) (" PEN' ol l.ene Jhaphi hanoate), ("PBN')
and ( pol ypr opy Bigﬁgﬁﬁ{‘% | g)emg_)g%éggb.%@%igﬁmm_ 9. A

mol dabl e pol yester resin conposition of claim1 further conprising 3-50%
glass fiber. 5 102 A ny gholdadid lasérfaésmeﬁbw' eanpoditioa®brdih@idn 1
further conprising 5- 80%.m.nedrogtli¥? 11. A nol dabl e pol yester res?n

conposi ti &n ¢laie hwherein saidisgprerqidsubberis pressubingn ameynsifram gbouti3 ABS

copolymer. 1 ' r resin conposition of claim1 further
10 conpri si ngtoaaﬁﬂgf%%!nia:%‘et%‘yg%gr etardant. 13.° A nol dabl e pol yester resin
nmol di ng conposition according to : _ _

3. A moldable polyester resin composition of claim 1 wherein the

isoprenoid rubber is a monoalkenyl arene block copolymer.

4. A moldable polyester resin compositiqn of claim 3 wherein the
10 monoalkenyl arene units are chosen from the group consisting of styrene or
methyl styrene. '

5. A mblda_ble polyester resin composiﬁbn of claim 3 wherein the
isoprenoid rubber is a sty?ene-isopfene-styren_e b_loi:k copolymer or mixture

of said copolymers.

15 6. A moldable polyester resin composiﬁqn of claim 3 wherein the
poly monoalkenyl arene content is from about 20-40 wt. % of the monoalkenyl
arene isoprenoid block copolymer.

7. A moidablé polyester resin composition of claim 3 wherein the
isoprenoid segments of the monoalkenyl arene isoprenocid copolymer have a
20  glass transition temperature from - 20 to + 20 °C.

8. A moldable polyester resin molding cdmposition according to
claim 1 wherein said polyester is selected from the grpup consisting of
poly(ethylene terephthalate) ("PET"), and poly(1,4-butylene terephthalate),

* [ L M S * _



claim1l1 wherein said pol yester conposition contains a pol ycarbonate resin
.14. A nol dabl e pol yester pol ycarbonate conposition of claim13 further
conprising a nethacryl ate butadi ene styrene or acrylic rubber core 15

shel | i npasbgesi fier.

15. A shaped article nmade of a poPgEYS@N19649si n bl end

with a nonoal kenyl arene-isoprene bl ock copol ymer having reduced noi se and
vibration transm ssion. 16. A shaped article of claim 15 wherein the

article is a{lapg@gl ﬁélﬂ&hy 1111{#@%??‘"{’]3?@ ﬁk(ﬂm @hﬂ%ﬁbﬁﬁﬁ

("PBN") and (polypropylene terephthalate) ("PPT"), and mixtures thereof.

9.

A moldable polyester resin composition of claim 1 further

comprising 3-50% glass fiber.

S 10.

A moldable polyester resin composition of claim 1 further

comprising 5-80% mineral.

11.

A moldable polyester resin composition of claim 1 further

comprising 1-30% of a rubber graft ABS copolymer.

12,

A moldable polyester resin composition of claim 1 further

10 comprising a halogenated flame retardant.

13.

A moldable polyester resin molding composition according to

claim 1 wherein said polyester composition contains a polycarbonate resin.

14

A moldable polyester polycarbonate composition of claim 13

further comprising a methacrylate butadiene styrene or acrylic rubber core
15  shell impact modifier.

15.

A shaped article made of a polyester resin blend with a

monoalkenyl arene-isoprene block copolymer having reduced noise and
vibration transmission.

16.

A shaped article of claim 15 wherein the article is an enclosure

20 for an electrical or mechanical device,

‘%
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