H GHLY FI LLED EXTRUDED THERMOPLASTI C COMPOSI TI ONS HAVI NG A SPECKLED SURFACE
APPEARANCE BACKGROUND OF THE I NVENTION Highly filled thernoplastic nolding
conpositions having ceramc Iike propeirt ies may be forned into diverse
articles for use in numerous applications. In the decorative surfacing
|ndustry custom col ors and speci al - effect appear ances 5 are key

properties for custonqln@mqp P ﬁ m-ﬂrc speckl ed | ook
is especially desired 7 T-pressure | am nates and

t hernoset acrylic or = 'S a 2 axl: gurfaces
However., the fleck-1ike or speckl edmﬂ,&mmgduced in such t her noset
mat er i al's is not 10 smooth™or uniform and therefore requires a
secondary finishing operation such as sanding or the like. The applicants
have discovered that it isB GROUND O THII Bd or fleck-like

appearance to a thernopl ast mgﬂﬁt@ﬂé&m&&dﬂﬂ&%gﬂhﬁg%ﬁw&m ons.

non- di spersing pignent prior I.ng°suc
Surprisingly, thi gaﬂﬁ'@r%ﬂ“é& like prepestienmay ke fosmeddntn diversgrer si ng pi gnent
can be extruded wagticlés ﬁ#fdseene.nh{etoﬁgrapphcﬁwuumhftﬁéab&%ﬁeee that no

secondary finishin erati IS re U|red cordln primry
obj ect of the i nv%‘%‘i‘? 2Bd“s custoﬂl ‘Fﬁ%ﬂﬁF@PPﬁfPBﬁes ext r uded
t her no@ asti c nat are key pmpergeafm'pmstdmet amepanee aArgranitecfleck-like s al so an

ot 2 s L PEbled fodkl 8 \ebdeidly uelited b IEdvaifithd 1B N P! asti ¢

mat eri al- which can oars uni form
speckl ed surface b&g pressure lanunmaandathgnge%n ig arithesmpse oper at i ons.

These and ot her oBhRRkferobsédss HBARLLORuMabds, HsQETeBRABALILE OM L he

speci fication. RY he present |nvention provides a
highly fitled, exPFaB%%%évgéiﬂa@gr%eédﬁﬁﬁghm%%bm&rﬁgm ed surface

whichio- smooth or uniform and therefore requires a secondary finishing
operation such as sanding or the like.

The applicants have discovered that it is possible
to prov:de a speckled or fleck-like appearance toa thermoplastic

* material by including therein a non-dispersing pigment prior to
15 extruding such material. Surprisingly, this thermoplastic
material having the non-dispersing pigment can be extruded
with a sufficiently smooth and uniform surface that no
secondary finishing operation is required.

Accordingly, it is a primary object of the invention

20 to provide a highly filled, extruded thermoplastic material
' having a speckled surface appearance.

It is also an object of this invention to provide a -
highly filled, extruded thermoplastic material which can be
extruded into a sheet having a smooth, uniform speckled surface

25 without any secondary finishing operations.

These and other objects of the invention will
become apparent from the specification.

SUMMARY OF THE INVENTION
fIfhe-piesent invention provides a highly filled, extruded
thermoplastic composition having a speckled surfacé which




2 conprises: . (a) 1-70 wei ght percent of a polyal kyl ene terephthal ate
resig; (b) 0-35 weight percent of an aromatic pol ycarbonate 5

resin; (c) an effective anount of a stabilizer; (d) optionally, an inpact
modi fier; (e) 0-35 weight percent of & pol yet herester or pol yetherim de
est'er resin; 10 (f) 30-80 weight percent of an inorganic
filler; (g) from Qemfprivescent of a fibrous glass reinforcing filler; and

(h) an effective anount of npn-di spersin i Nt ghe amount of resin
(a) must be equal to or ﬁ#@gggbnvﬁlﬁgﬁﬁeﬁﬁga%?yamwem i norgaric filler
i s sel ected from tenephthalatefresin; strontium sulfate, zinc oxide, zinc
sulfate, or mxtures ther 0-35'we ?g}céﬂtotflaﬁd}gﬂfa@c SdrbOnRiIMENt IS
sufficient to provide t hqu):(t r uded%ﬂﬁ rmopl asti c corrpo?il??on Wlntﬁga

speckl ed surface. "M s al so desirable that the speckl ed surface be snooth

and uniform It is 20 (c) an effective amlonink vf pisefbilizexsl t hat the surface of

the extruded material be oth, upiformand.s | ed wi t hout any secondary

fini shing operations. DETX'HEI?IBHBEQQ% ?"I’*W%’—m%?NVENTI ON The present '

invention is particul arly (ee035sweighd pefcent ofarpolypéthetesterat eri al s whi ch

can provide a cer yuibethi : and feel such as highly filled
westhgﬁ@l#ﬁg#? B%(lalr‘fds. Pol y

crystalline polye ) esters suitable for preparing
the pr¥8ent conpositions i(AcPEr88 weightpersept okaminorganictfillers units of the

formula (1) (1) [qu lfrden 04D percent of a fibhSisLERsEeAGRfdRING | S

| ndependently a dlﬁfl pntda | phatic, alicyclic or aromatic hydrocarbon or
pol yoxyal kyl ene r atH%a?™ or ni xt ures : '

_ - (h) an effective amount of a non-dispersing pigment.

The amount of resin (a) must be equal to or greater than (b). The
15 inorganic filler is selected from barium sulfate, strontium sulfate,
zinc oxide, zinc sulfate, or mixtures thereof. The amount of the
non-dispersing pigment is sufficient to provide the extruded
thermoplastic composition with a speckled surface. It is also
~ desirable that the speckled surface be smooth and uniform. Itis
20 particularly preferred that the surface of the extruded material
be smooth, uniform and speckled without any secondary
finishing operations. :
DETAILED DESCRIPTION OF THE INVENTION
The present invention is particularly well suited for
thermoplastic materials which can provide a ceramic-like look
25 ' and feel such as highly filled crystallinie polyesters and their
. blends. Polyesters suitable for preparing the present
compositions include those comprisiﬁg structural units of the
formula (I) '

o o
o , ISV S
30 wherein each R! is independently a divalent aliphatic, alicyclic
or aromatic hydrocarbon or polyoxyalkylene radical, or mixtures

thereof and each Al is independently a divalent aliphatic,
alicyclic or aromatic -i-adi‘cal_,_.:'op_.__mixtures thereof. Examples of




t hereof and each [err] is independently a di val ent al i phatic, alicyclic or

aromatic radical, or mxtures thereof. Exanples of 3 suitable polyesters
contai*ning the structure of formula (1) are poly(al kyl ene di carboxyl at es),
el astoneric polyesters, liquid crystal Pine pol yesters, and pol yester

- copolyners. It is also possible to use a branched polyester in which a
branchi ng agent, Suitable polyestéﬁrco%aiﬁm e%tﬁld@t@'oﬂ!@fﬁﬁﬂ (Dhdree or nore

hydr oxyl groups o Ctil O nctlo car ic acid has
been i ncor por at edlb g’dg l{?é géca?ﬁxy?%heg“'ﬁhs GRS, F%'EFe l'Elli}l‘;nave vari ous
concentrations of Ca{;ﬂ’dhampdiyehmwnépdbreshqrsopulymmp&llyalsber dependi ng
on the ultimate e | I nst ances,
it is desirable t?g?éeigﬂec‘eaf‘tl%?b% g"‘%%%ﬁ@%?%g Ui H;g??ﬁ?ﬁy to |l ess
than abbut 30 mi cfYf PEMmPley aglxe @FV%MPEH‘% y! E‘E‘Yégr%!éﬁ’%orr%actlve '
speci es. | n ot her tiififictiop@b or hiultifurittionabbdrdoikilid adid hapbberest er has a

rel atl?/eI%/ hi gh C?‘};ﬁ%?'égl |,C sz rouB ¢a cent rea{tl%?fiefb" ﬂ{%ﬁﬂﬁ%&b 5- I250tm cro
equi val ent.s per g %ﬁ'gf'é‘ i val ents per -
gram The [err] radaciaus na;xcemratiqns af)aatd)and hyrdraexyl pndgtoripson thedi cal , a
[err] alicvclic r ] 0

pol yo(#/al kyl ene I’ggl caFe fn &Eﬁ&%‘gt e al‘ﬁﬁﬁﬁgbgééﬁg% gbgnt ain about 2-6 and
nost HfQen 2 or 4cemmposHioR-ons. The Al radical inh the above formula (1) is
nost often p- or mphenyl qa%oﬁ{eﬁsﬁ'n%éé”iﬁlstcf@{rﬁﬁfeto'?édﬁ)éﬁhbous|y not ed,

this class of polyester i de t he oI ene.terepht hal ates) and the
pol yaryl ates. 25 numbero . §’Eﬂ"ﬁ§s é?v'éaeﬂa‘fé’lﬁ??omﬂ aﬁophggg}'ﬁ%s
‘tllustrated by theqtidalentspergeampidth thei wse ofracid reactivespéciss. ar ei.n by
reference. 2,465, 8 47,539
3,671, 487 3 953§§gelmg%@g%§g§g&f‘ﬁ3z%o gﬁg"ﬁ&(ﬁgne tlgaée 'rzﬁl%gfé&es) are
of t en k%he pref errb!g carboxylic end group concentratlon,eg,about 250 micro
equivalents per gram or, more preferable, about 20-70 micro
equivalents per gram

The R1 radical may be, for example, a C, ;7 alkylene
radical, a Cg ;¢ alicyclic radical, a Cq 5 aromatic radical or a
20 polyoxyalkylene radical in which the alkylene groups contain
about 2-6 and most often 2 or 4 carbon atoms. The Al radical in
the above formula (I) is most often p- or m-phenylene or a
mixture thereof. As previously noted, this class of polyester
. includes the poly(alkylene terephthalates) and the polyarylates.
25 ' Such polyesters are known in the art as illustrated by the
following patents, which are incorporated herein by reference.
2,465,319 2,720,502 2,727,881 @ 2,822,348
3,047,539 3,671,487 3,953,394 4,128,526
~ The poly(alkylene terephthalates) are often the preferred
30 polyesters for the present invention, with poly-(ethylene |
terephthalate) (PET), poly-(cyclohexylene teréphthalate) (PCT),
and poly (butyiene terephthalate) (PBT) being the most
preferred members of this class. Various mixtures of PET, PCT
and PBT are also sometimes very suitable.




30 pol yesters for the present invention, with poly-(ethylene
terepht hal ate) (PET), poly-(cycl ohexyl ene terephthalate) (PCT), and poly
(butylene terephthalate) (PBT) being the nost preferred nenbers of this-
class. Vari.ous m xtures of PET, PCT and PBT are al so sonetines very

sui‘t abl e. 4 The polyester may include structural units of the formula
(') [err] o 0 'IQ\e[;%letér maymcludé’!’tﬁi&hfhl[nﬁﬁfdof‘ the@s previously
defined. R2 is a polyo kyl'ene radical and A2 is a trivalent aromatic
radi cal., usually g%?%V romtrinellitic acid and has the structure (I111)
Such polyners and their ndi® of preparation are described, for 10 .
exanple, in U S Pat. No. 4,544,734; 4,5%, 705, angd 4,556,688, which are
incorporated herein by reference. B€raus of the t ndenFy of polyesters to
undergo hydrol ytic degradaLL@nRaLoL%;. 2ng-uol di ng’
tenperatures encountered by the conpositijons of thfs invention, 15

it is preferred that the polyester be sulistantiallg free of water. The

pol yesters general ly hav nunber av e nDIe Iar ights in the range of
about 28, 000- 70, ofiergn tseqsrﬁrﬁgﬂ’“&ib'a@fmﬁ‘é-r éﬁF(ﬂ\aﬁﬁ?’E}ﬁ‘d\‘ Y§REphy, and an

i ntrinsic viscosi radichMindA239h erivalent arfornatit ¥adical, ekublly pReedt ( by

}[N(e;i %hg) dI2/ 8 nd &°§3$§§411§§98€ié0 géﬁ{ﬁ 1c 2.2 t rachl or oet hane of 0.4

. e unt of the polyester
according to the present invention va th the properties which are
required by the given application but

rably the total amount of
pol yester 2 5 rand8%) f.rom about ~0- 70 percent by wei ght and nore

preferably from abguh aibier s iHefindde HhdBhratith MRSietiEa, AR Y from
10 . example, in US. Pat. No. 4,544,734; 4,556,705; and 4,556,688,
' which are incorporated herein by reference. - '

Because of the tendency of bolyesters to undergo
hydrolytic degradation at the high extrusion and molding
temperatures encountered by the compositions of this invention,

15 it is preferred that the polvester be substantially free of water.

' The polyesters generally have number average
molecular weights in the range of about 20,000-70,000, as
determined by gel permeation cromatography, and an intrinsic
viscosity (IV) at 30°C. in a mixture of 60 percent (by weight)

20 phenol and 40 percent 1,1,2,2-tetrachloroethane of 0.4 to 1.5
dl/g, and preferabley 0.6 to 0.8 dl/g.

The amount of the polyester according to the present
invention varies with the properties which are required by the
given application but preferably the total amount of polyester

25 - ranges from about 0-70 percent b)" weight and more preferably
from about 5 to 50 percent by weight and most preferably from
about 10 to 30 percent by weight. '

The aromatic polycarbonate resins of the invention
are, of themselves, welll known compounds which are described

30 along with methods for their preparation in U.S. Patent Nos.

S )




about 10 to 30 percent by weight. The aromatic pol ycarbonate resins of the
I nvention are, of thenselves, well known conpounds which are described 30

along with nmethods for their preparatign in US. Patent Nos. 5 3,989, 672;
3,275,601 and 3,028,365, all of which are incorporated herein by reference.
They may -be conveniently prepared by the reaction of at |east one dihydric

phenol and a_car bayogee; 3,275,601 and 62896304 ogbgu&mé%kswmﬁmﬁé@ s enpl oyed

in the practice of this |nvent|on are nown di ric phenol's ch may be
represented by thehej@’rﬁb'?‘ére PEEl a: [err] HO OH
10 wherein: R3 is independerThey makdetcoavenientirgirepared bttaval ent

hydr ocarbon, and rRAGKEl 8L IUAVBRIIRIRE breRSI 8l Fcalbhlafe | NUSPONdeNt ] y

sel ected from hal ogen, nonhova dr oca and npnoval ent
hydr ocaPbonoxv r adPl@au!SO!‘Bms dihydui¢ ehemlgnntplomriem tlhwnagbae bbn radical s,

0 0 -0-, -this 1ﬁv@nhon§?e kﬂWnQinﬂvdﬁE%h@no@rv@hicﬂ%W'Bge”t Iy selected
fromintegers haV|ng avtqsﬁg rom to 4°inclusive;
v is either zero d€PEgEN 4 ‘ocar bon radl caI s represented by

R3 and R4 include the al kvl cycl oaI kyI, arvl, aral kyl, and al karyl
radicals. The preferred al kyI d(?%gl‘s are thosi g ont ai ni ng 25
from1l to about 12 carbon atom; preferred Sal kyl

OH

(Bly
10
' wherein:
R3 is independently selected from halogen, _nionovalent
. hydrocarbon, and monovalent hvdrocarbonoxy radicals;

R4 is independentiy selected from halogen, monovalent
15 hydrocarbon, and monovalent hydrocarbonoxy radicals;

B is selected from divalent hydrocarbon radicals,

o _
-O-, -5, -('%-, -T‘}-, and .?I;-;

n' and n" are independently selected from integers having
a value of from 0 to 4 inclusive; and
20 vis either zero or one.
| The monovalent hydrocarbon radicals represented
by R3 and R4 include the alkyl, cycloalkyl, aryl, aralkyl, and
alkaryl radicals.
The preferred alkyl radicals are those containing
25 from 1 to about 12 carbon atoms. The preferred cycioalkyl
radicals are those containing from 4 to about 12 ring carbon
atoms. The preferred aryl radicals are those containing from 6
to 12 ring carbon atoms, i.e., phenyl, naphthyl, and biphenyl.
The preferred aralkyl and alkarvl radicals are those contammg
30 _ f'rom 7 to about 14 carbon atoms.



radicals are those containing from4 to about 12 ring carbon atons. The
prefe’rred aryl radicals are those containing from6 to 12 ring carbon
atonms,” i.e., phenyl, naphthvl, and bi phenyl. The preferred aral kyl and

al karyl radicals are those contai ni ng B0 from7 to about 14 carbon
atons. 6 The preferred hal ogen radicals represent ed by R3 a R4 are
chlorine and bronine. The nﬂﬁwmmmimmﬁquﬁﬁmb bhe
represented by tthﬂeR@ﬁfécﬂleﬁKQaﬁd-%ﬂ{@erei n R5 has the 5 same

meani ng as R3 and R4. The pr ferred h arbon radr als are the al koxy
PR

and the aryl oxy radicals. o IRVA °’fyafﬁ l§“r"é'p!?"esent ed by
B i nclude the al k-ybpm;enmldklw theegeneral/foroailk yYDBReyhenein 8ydasahéy| i dene

radi calg§. The prefggi, 9“‘"?] ial Q‘QFE e cont ai ni ng
from2 to about 36 eelg oa{r%r'rsrl‘{-3 eEala {:Feé ﬁVd 8ﬁgb?é§?‘ia| s are

t hose cont ai ni ng ffﬁé’rﬁa arg '-BQGU‘EWSOQ whtadidals preferred

cycl oal kyl ene and cycl oal ky|THedivaletiti tﬁﬂir&cﬂ*b%ntrhaﬁﬁlﬂ@iirédeﬂltélﬂb{'rom 6 to

abovt 16 ring car | ustrative
non-linmiting of s?ﬂfﬁl“g nﬁr"rﬂ}gﬂeé‘epﬁ‘é‘xb‘%“ﬁn%ﬁclﬁfgm‘*“% an
2, 2- bi s(4- hydr oxvplwelenlmirdmarrad(darls pEbe preféjred alkylene radicals are

2, 2- bi 63, 5-di net :
22 b: 3?3 > d: gfo%é Agﬁg&x@ﬁ%gﬂ%&?? t%)(%bggxgﬁﬁ sarbon atoms. The preferred

1, 1- bi s(4- hydr oxv el xadigals argthose containing from 1 to about 30
1, 1- bi s( 3, 5- di net kykbdh QME@XYWEME}&HQ vefsaliyiBne and cvcloalkvhde

AR it bom o T LB oS
bi s( 4- hdr oxyphenylateinBer ;

15 Some illustrative non-hmltmg of suitable dihydric

phenols include:
2,2-bis(4-hydroxyphenyl)propane (bisphenol-A);
2,2-bis(3,5-dimethyl-4-hydroxyphenyl)propane;
| 2,2-bis(3,5-dibromo-4-hydroxyphenyl)propane;

20 o 1,1-bis(4-hydroxvphenyl)cyclohexane;
1,1-bis(3,5-dimethyl-4-hydroxvphenyl)cyclohexane;
1,1-bis(4-hvdroxyphenyl)cyclododecane;
1,1-bis(4-hvdroxvphenyl)decane;
1,4-bis(4-hydroxyphenyl)butane;

25 p.p'-dihydroxydiphenyl;
bis(4-hydroxyphenyl)ether;
1,1-bis(4-hyroxyphenvl)3,3,5-trimethylcyclohexane;
and 4,4'-thiodiphenol.

Other useful dihydric phenols are described, inter

30 alia, in

U.S. Patent Nos. 3,028,365; 2,999,835; 3,148,172; 3,271,368,
+ 2,991,273; 3,271,367; 3,280,078; 3,014,891 and 2,999,846, all of
which are incorporated herein by reference.
_ The carbonate precursors employed in the practice
35 of the instant.invention inc_lur.!e the carbonyl halides, the




1, 1- bi s(4- hvroxvphenvl) 3, 3, 5-tri net hyl cycl ohexane; and 4, 4" -t hi odi phenol .
O her” useful dihvdric phenols are described, inter 30 alia, in
U.S. Patent Nos. 3,028, 365; 2,999, 835;_3,148,172; 3,271,368, 2,991, 273;
3,271,367, 3,280,078; 3,014,891 and 2, 599 846, al | of which are
|ncorporated herein by reference. The carbonate precursors enployed in the
practice 35 bishabdfotthates natdathie dmmdm:'bonanea.cTMearﬂJbﬁ ythalideay |

hal i des, the %ﬁbﬁé?%%ﬂ?fﬁr%mﬂ@dcéx%ﬁ g‘n ggr g{&?ur he car bonyl

hal i des i ncl ude carbonvi Ures thereof.

Typical of the di athereaf sErpicalofthed mrylcer@qna@wmmhpéenﬂi qahhpophenyl)
car bonat es such as dibaRli@h9D e nates SRS chloropheny cAltioRBETOPNEY | )

G (al Kyl Bhenyl ) Léﬁbéﬁaﬁegﬂéa@ﬁ Rl RS g ra cg ona: e

car bonat e; di (hal odﬁ(mhbhﬁbphﬂmnathﬁ\atenﬂ(am%buyl)ﬁhﬂxydamwat e. The
bi shal of or mat es suhgﬁ gr;)gsrbﬁﬁgtehgfﬁﬁﬁhac&?ﬂ& ttlé'e 10

bi shal of or mat es of di I'schl or of or mat es of

hydr oqui none and bidé(ha phmvl)qaebomtwandfmpmmel@hﬁnvg|cyth9r@t@uch as the
bi schl or of or mat es  qhe@iéhdiSfoPmAle4GRitablRYBP 8SE Kbredh Yiidlidedhd POl yet hyl ene

gl ycol ._ The pol ycatb tes of t I nst an vention contain 15 at

least otfe recurri n&g‘l"‘?‘l@f‘!}i‘% Eﬁiﬂw %Pé%‘é‘ﬂ?'é‘édbﬁsm?e fornmula: [err] [err]

V\ﬂer e: n: B, 53 Egbxslahlorﬁforﬁiﬂes\/ofd’(ﬂra udm‘nbmhﬁ ulenolmm{eunctlonal 20 |

phenol s can be a a ents t e nerizatjion to contro

nol ecul ar wei ght aﬁ’ hﬁ??fg géag’gsp‘%af%’ﬁbeﬁsttﬁﬁi"sc% ¥ t"’?)Bkycar bonat e"

according to the i etherleneglycol, neopentyi glycol, and polyvethylene glycol. '
The polycarbonates of the instant invention contain

15 at least one recurring structural unit represented by the formula:
(R R Q
-0 O-C-
wherein:
B, R3, R4, n', n" and v are as defined above. Monofunctional
20 phenols can be added as end capping agents to the

polymerization to control molecular weight and provide desired
properties. The term "polvcarbonate" according to the invention
also contemplates resins such as polyvarylates, polyester-
carbonates or the like.

25 The instant polycarbonates are preferably high
molecular weight aromatic carbonate polymers having an
intrinsic viscosity, as determined in chloroform at 25.°C. of from
about 0.3 to about 1.5 dl/gm, preferably from about 0.45 to
about 1.0 dl/gm. These polycarbonates may be branched or

30 unbranched and generally will have a weight average molecular

" weight of from about 10,000 to about 200,000, preferably from
about 20,000 to. about 100 000 as measured by gel permeation
chromatographv : i




al so conterrpl ates resins such as pol varyl at es, polyester- carbonates or the
likex2 5 The instant polycarbonates are preferably

hi gh nbl ecul ar wei ght aromatic carbonate polymers having an intrinsic
viscosity, as determned in chlorofor m&it 25-C. of fromabout 0.3 to about
1.5 dl/gm preferably fromabout 0.45 to about 1.0 dl/gm These

pol ycar bonat es may be branchepde@h olvcarbonateslhfﬂ@tl?cfséhﬂ}.‘i‘xv@ﬂcﬁcﬁﬁneraI Iy
will have a wei ght ht, of .from about 10,000 to about
200, 000, preferabl ¥ SPRSASL At “e%"%ﬁe oBipeRel A0 000, as neasur ed by gel
per neati on chromat ography The dﬁtetﬁmrcufaﬁegnilymbmmn‘mnm theé hose derived

from bi sphenol nglt?%ts{]e co:%g ﬂ@%eéna ﬁtggﬂa%tboﬂiseénu;%

pol ycarbonate resin | I on 1.S a ut 0 and

about 3% wei ght 5 percent, and Wﬁ@ﬁ? ferably h%wee!pﬁ@'&%m@'z%@{ﬂm about 5
and 25 wei ght percgeken@rui\m Mﬂ@émﬁb@ﬂzme?htzo wei ght

percent of the therno s tion. The hranched pol ycarbonates may
be prepared by addPf eé‘% Q?Fcﬁ\ MC&HPP% ¥ yneri zati on. These 10

br anchi ng agentzI are well kndfhe brafichay pohywarbarates gavibe pr yﬁe\tmm |honal 1
organi ¢ conpounds [ S ich may be
“hydr oxyl, carboxyl, Sam g)?? #%?glﬁt éﬂﬁﬁgjog?&%h%?&‘ '}ugﬁﬁgt ures thereof.
Speci f i1 exanpl es - bmqmeglagenbldrewdl hmprmd may |conipriserdrgainicde,

trimellitic trichl Q'blﬂﬂncﬁéhﬂ& DR DR p NSy Eorithi at les@ithpsedi S- phenol ,
tris- phenol TC (1,3 tris( ﬁ xvp%enyb;,lsop opyl ) benzene A tris-

phenol  PA (4(4(1, 1%?%%\%\9!&%5@ maycbe, Cﬂﬁ‘?‘?@’l 93ebeXilicohenol ) |
4- chl or of or nyl pht hahvdridlehkalofsien vl arid RfikEuras titbrésfd Speoifieixa

;gg;gcg{ ngﬂal/gl ag:l g luae trimellitic acid, trimellitic anh thncPe, nch T agent may be

15 trichloride, tris-p-hvdroxy phenyl ethane, isatin-bis-phenol, tris-
phenol TC (1,3,5-tris{{p-hydroxyvphenyl)isopropyl)benzene), tris-
phenol PA (4(4(1,1-bis(p-hydroxyphenyl)-ethyl)a,a-dimethyl
benzyl)phenol), 4-chloroformyl phthalic anhydride, trimesic
acid and benzophenone tetracarboxylic acid.

20 The branching agent may be added at a level of
about 0.05-2.0 weight percent. Branching agents and procedures
for making branched pol_vcar.bonates are described in United
States Letters Patent Nos. 3,635,895; 4,001,184; and 4,204,047
which are incorporated by reference.

25 ' In the practice of the present invention, it may be
desirable to add an'impact modifier. Although the specific tvpe
of impact modifier is not critical, it is preferred to use an impact
modifier which is based on a hlgh molecular welght stvrene-
diene rubber.

30 ' A preferred class of rubber materials are
copolymers, including random, block and graft copolvmers of
vinyl aromatic compounds and conjugated dienes. Exemplary
of these materials there may be given hydrogenated, partially
hydrogenated, or non—hyd_fr@ggnated block copolymers of the A-

35 B-A and A-B type wherein A is-pélystyrene and Bis an



about 0.05-2.0 weight percent Branching agents and procedures for nmaking
branched pol ycarbonates are described in United States Letters Patent Nos.
3, 635 895; 4,001, 184; and 4, 204, 047 whi.ch are incorporated by reference. 2
5 In the practice of the present invention, it may be
de5| rable to add an inpact nodifier. Al though the specific type of inpact
nodifier is not cri éheﬁmerlddmae,mgf;ﬁflvadtauﬁen@@o&ﬂsd:mmt radidl fi er whi ch

i s based on a hi gh g%ue ?‘;P tn%PB §trv¥£r?@§nd Q'\FE'&}][;QQQQ legg ?gcrygﬁdom

A preferred cl ass o erl a S-are copol

bl ock and graft cop(ﬁs {mmodlified ﬁlivnwe-hﬂmm%rﬂsm liket ancngragtat ed
~dienes. Exenplarv Oéoﬁ&Qﬁﬁd'@E@fﬂéﬂ' oﬁﬁx’nﬁ%ﬂ 6RO Y HdRRe! ed.
partial Iy hydrogenat ed, non drdg1 nat ed bl ock co(PoI rrers of the A- B-A
and A-B type wherei ﬂ"K‘W‘?%IW'@‘t‘%}%"‘%‘ ng,g sgrericgempound.as themain ¢ dj ene,

e. g pol ybut agl Sne ccﬁmbyhéxl(ulbanﬁbbéﬁ-dikal poliwmeh| mkrabbéﬂ-uhepobfméi yrene gnd
a conj ugat e i eng i C sin ene _resins an
the like; and graft %‘-‘CE %Eqrgftfsgpg\"ﬁ%%ﬁ ga3§e¥d§rl§e3f?§%§$ll'lf5? Mon of a
mononer 5 reiudingpodybutadienenstyirenerjutadiene enpalyoerpound as t he
mai n conponent to aaéﬁmﬁfnlblﬂiﬁa@%g% olv?ﬂﬁ' ﬁﬂ,?,lp@ﬂl ! *,Héﬁylgﬁéyrrer used in

the graft copolyner are as alrea
pol ybut & ene, st vr oRRIBMERSE W@%MV%@P&'&’MTORPWC %Eéiﬂéﬁte

copol yner, et hyl enetiRe.oFlé Gﬁﬁ‘éﬂa@ compounds in€loies Kﬁﬁéne,ﬁhébﬂﬁmr&ig yl ene
copol yner, pol yacryl at g a?ﬁcj lht% S eni cl 'rr{;pounds i ncl udes
styrene, et hyistvr$ %‘Eeﬁ‘ﬂ ?P?FW f%‘b% ‘W SfR® a- net hyl st yrene,
et hyl vi nt ol uene andeﬂivévlhvkelueﬁeanddheédcef or the preparation of these

pol yrrer s 15 e 1 0UBgL 48, HSor BRl Bpabbon 8¢ KBe PAlimde 99 174

and 3,333,024, all of which are 1 ncor
15 are found in U.S. Patent Nos. 4,196, 1¥6 3,299,174 and 3,333,024,

all of which are incorporated by reference.

The thermoplastic multi-block copolymer
elastomers that are used in this invention are copolyetheresters
and copolvetherimide esters. . |

20 The copolyetheresters consist essentially of a
multiplicity of recurring long chain ester units and short chain
ester units joined head-to-tail through ester linkages, said long
chain ester units being represented by the formula:

T
-OGO-CRC- (D
25 and said short chain ester units being represented by the
formula:
%G
-ODO-CRC- (ID

where G is a divalent radical remaining after the removal of
terminal hydroxyvl groups from a polyv(alkylene oxide) glycol

30 ' having a number average molecular weight of about 400-6000; R
is a divalent radical remaining after reaction of carboxyl groups
from an aromatic dicarboxvlic acid having a molecular weight
less than about 300, and D is a divalent radical remaining after




- The thernoplastic- nultl-block copolyner elastoners that are used in this
i nveriion are copol vet heresters and copol vet herini de esters. 20

The copol yetheresters consist essentially of a nultiplicity of recurring
| ong chain ester units and short chain’ester .units joined head-to-tai

t hrough ester |inkages, sajid chain ester units being represented b
t he fgrrml a 00 - tigg-ot hy rox%l groups from a diol havnx(gaggoecpi andy

said short chain es/t/elghulassshé:eab@xtrm psevitled shid shurt Eldirester uhi8
o nal” oyl g7 38U 2088 el Qi 63 LRI GPLIE BbbRerhdigsE TV ©f

term nal hvdroxvl groups rom &
havi ng a nunber average nol ecihes ] gm-cbﬁlmumwaé@wheﬂt@s a dival ent

Eiadl Cgl §|ema-| ni ng %{Iﬁ%rmrﬁ Wl }&;au?af Q@% loWéHit@l%sférQE?e?thoomt ' g 5

| car poxvi1i c acl avl ec ess an.a an is a
G val oot b oot . GRastit Broduct pF a Tong chdi alyeal with A Acasvlie dtish s r om o
diol having a nol ecsuchr“ldmg—ghamlesser driissh, whmnaraia',eppaﬁugmlﬁ&hd short

chain ester units are erce
copol yet her est er . ﬁ'egﬁ?ne%% TP s???‘"ﬂﬂﬁ@ag%veaa&? 188 o units in
a pol ynmer chain of tham glwols)mlerpnlemtealc glydads bavimgt teomined {or aanearbduct of a

| ong- chggn ol Yool eirhictdh GRLABIN HyrBEY robiedind b MGteERL Weighe N Lo’

which are a repeating unit i‘n erester correspond®to fornmul a
(1) above. The | ondromihontd 9‘@99@- dhe lopg-hain glyegls used toprenage the ni nal
(or as nearly 10 - copolv-et}{e(i‘ééfél%éﬁre ?ﬂw&h@bxlwgwmroups and a

nmol ecul ar wei ght f r,om aboyt,.400- 60 e l.on al s,ysed to
prepare the copol y- ‘g‘m{& eéﬂ?'é?’% angschain %?F&n@& ﬁr}t}gl %li
' glycol, poly(1,2- and 1,3-propyiene oxide) glycol,
15 _ poly(tetramethylene oxide) glycol, random or block copolymers

of ethylene oxide and 1,2-propylene oxide, and random or block
copolvmers of tetra-hydrofuran with minor amounts of a second
monomer such as ethylene oxide.

The term "short-chain ester units" as applied to

20 units in a polvmer chain of the copolyetherester refers to low
molecular weight chain units having molecular weights less
than about 550. They are made by reacting a low molecular
weight diol (below about 250) with an aromatic dicarboxylic
acid having a molecular weight below about 300, to form ester

25 units represented by formula (II) above.

The term "low molecular weight diols" as used
herein should be construed to include equivalent ester-forming
derivatives, provided, however, that the molecular weight
requiremént pertains to the diol only and not to its derivatives.

30 _ Preferred are diols with 2-15 carbon atoms such as
ethylene, propylene, tetramethylene, pentamethylene, 2,2-
dimethvitrimethvlene, hexamethylene, and decamethylene
glycols, dihydroxvcvclohexane, cyclohexane dimethanol, and
the unsaturated 1,4-butenediol.




Representatlve | ong-chai n glycols are polv(ethylene OX|de) gl ycol,

pol v(1,2- and 1, 3-propyl ene oxide) glycol, 15 poly(tetranethylene
oxi de): gl ycol, random or bl ock copol ynmers of ethvlene oxide and

1, 2-propyl ene oxi de, and random or. bl 08k copol ynmers of tetra-hydrofuran

W t'h mi nor anmounts of a second nononer such as ethyl ene oxide. The term

"short-chain ester units" agpg | 8fich hcacds"a usH&'Heﬁﬁ'nn a pol yner
chain of the copol yei herester refers to fecdfar wei %Et chain units
havi ng nol ecul ar R§HAeSeqEHYa e!‘FPa‘Pf%!BﬁhOWQGaC'ﬁﬁ ving twadungfionalact i ng a

| OWd”ﬁ' ecul ar we‘: b«bmlxph Whidlbpérdorni Babstarbilily \Mkbhitxédtfbafc@li@hdnﬁsdhcar boxylic
aci aving a nol ecul ar 0 0 e

units represented r%vup&%{w}h% ¥‘fql?3 a‘é%%@‘gls '&ﬁ%@%ﬁoﬂo&f% @m ar wei ght

di ol s" &as used herp@l\rmstsodll'lteseequmhemmtlude estetsuared e&}ar*ﬁutmmlg
ester-form ng derld\é%ﬁegs' sggp;‘%g s, THMAholdll Lar WEI ght

requi rement pertains 1V and not to 1ts gerlva I ves.
Preferred are di oI"%‘IW‘F'He'ZtE'ETt%&FSQ)H‘eaQCd ngl pat ta dtsaqryy ﬁEtesﬁﬁﬂb‘ﬂyl ene
tetramet hyl ene, pestenfoititgedérivative: di net hvl tri net hvl ene, hexanet hyl ene,

and decanet hvl ene gl ycol s, %Fgé ?f,%’CQ’C' ohexan cycl ohexane di net hanol-,
aromaHC HERThoXTHE ACHR (i

and the unsaturated 1, 4- but Tic acids" as
used He@ein, incl tpdepamguﬂmd@ﬂi@etbéreﬂherqydmmeks those with 816 ng'liuno

functional groups %SQ@S{}&Q{%Sgﬂﬁkaﬁ%l@{ﬂ%pﬂém?rgé §/% L acids i n

reacti-on with glyco and eres
pol yners. These edg@idsal.enpbthalic| tesephthalie gndn@pmthehc a@dmangl theiri vat i ves,
such as acid anhygfiindeisvi eSig. nol ecul ar wei ght requirenment pertains to t he

Ay L T e ki
pol ymers, those wigblwéightperehtot the copolyetherester. The remainder of the
copolyetherester will be long-chain ester units comprising about
15-80 weight percent of the copolyetherester.
Preferred copolvetheresters are those prepared
from dimethvi terephthalate, 1,4-butanediol, and
20 poly(tetramethylene oxide) glycol having a molecular weight of
about 600-2000. Optionally, up to about 30 mole percent of the
dimethyl ter'ephthallate in these polymers can be replaced by
dimethyl phthalate or dimethyl isophthalate. Polymers in which
a portion of the butanediol is replaced by butenediol are aiso
25 preferred.

' The dicarboxylic acids or their derivatives and the
polymeric glycol are incorporated into the copolyetherester in
the same molar proportions as are present in the reaction
mixture. The amount of low molecular weight diol actually

30 incorporated corresponds to the difference between the moles of
diacid and polymeric glycol present in the reaction mixture.
When mixtures of low molecular weight diols are emploved, the
amounts of each diol incorporated depends on their molar
concentration, boiling points and relative reactivities. The total

35 ~amount of diol incorporated is still the difference between moles




atons are preferred, particularly the phenyl ene dicarboxvlic acids, i.e.,
phthalic, terephthalic and isophthal.ic acids and their dinmethyl ester. The
short-~chain ester units will constitute about 20- 15 85 wei ght
percent of the copolvetherester. The r*émai nder of the copol vetherester will
be 'l ong-chain ester units conprising about 15-80 weight percent of the
copol yet herester. - ferred, copol vet heresters are those prepared from

di rethyl terepht ha&’ léfadrla,%i- ng'ghe&ﬁ %]S’_,cognd 20

pol y(tetranet hyl ene oxi de) glhecpdiyetherestensulescribed heegdighare atadehout

600- 2000. Opti onal by a cHRvemtiGHAP ebter hdRiHR rresmmp&,_nﬁ&eﬁ%f@ﬁew,
terephthal ate in these polyners can be yeplaced by d get ¥I pht hal ate or
aRbthatisnediol i s

/ 0. Dy dl.
di met hyl i sopht hal 2&ges Plaseynihe;presengs efa phepelic aptieyi :
repl aceg by but eneghble adidesiilstantidlly nonvolatile diiréng teegolvméigzalisar boxvl i c
acids or their derivatives the-?oﬁlh\énnrj eg%czl are in ?{E%ed into
t he copol yetherester in the %o% k) M‘ﬁl%r N 1 T S cﬁ & in the
reacti on m xture. thecopolxethere$tetsownipirethdtaepeatinghhandl sigmentsaindy 3 0
I ncorporated corre g%?n . @l : g@&g&& l,acid and
pol ymeric gl ycol p%gge %%_%E%’O%%{:%gg%lgﬁgre._ gﬁa x‘t%?r‘ée}jsthgh | ow
nol ecul ar wei ght dfigiple gster linkaggse Thethasd sapments isrthese glagtamersncor por at ed
dependg oon their n@dristeosmially JfinRdltiple shortehRii étér affls réprebéNRd _
reactivities. The é\g@ 35 . anmount of diol incorporated is still
the difference bet ffmada: 15 of diacid and pol yneric glycol. The
copol vet heresters described herein are madeQb{) a conventi onal ester
i nt erchange reaction which, preferabl y_obe:f ol ace in the presence (H.Da
phenolic antioxidant that is 5 stable and substantially
nonvol atil e duri ngdesscibed| hareinbetore.oThe Fhét segpwingeimthesaipddymetrsare

el astoners differ §&Q0d from poly(oxvalkylene diimide) diacids which can be

15 characterized the following formula:
o O
.
VAN 77NN
R'OOC-R" N-G'-N R"-COOR'
N/ N~ .
T &
O O

wherein each R" is independently a trivalent organic radical,
preferably a Cq to Cpq aliphatic, aromatic or cycloaliphatic
trivalent organic radical; each R' is independently hvdrogen ora
20 monovalent organic radical preferably selected from the group
consisting of Cy to Cg aliphatic and cycloaliphatic radicals and
Ce to Cq2 aromatic radicals, é.g., benzyl, most preferably
hydrogen; and G' is the radical remaining after the removal of
the terminal (or as nearly terminal as possible) amino groups of
25 a long chain ether diamine having an average molecular weight
of from about 600 to about 12,000, preferably from about 900 to
about 4,000. _ . ’
Representative long chain ether glycols from which
‘the polvoxyalkylene diamine is prepared include poly(ethylene
30 ether)gl_véol; poly(propyl?ne_iéther)-glycol; polyv(tetramethylene




t he copol yetheresters only in that repeating hard segnents and soft
segnehts are joined through i m doester |inkages rather than sinple ester

|.i nkages. The hard segnents in these el astoners 10 consi st
essentially of nultiple short chain estér units represented by the formul a:
[err] described hereinbefore. The soft segnents in these polyners are

derived from pol y(&ﬁmg!wbﬁIasrmmrarqﬁbcx@'b%g@ﬁaéwbpme%ﬁéand

characterized the foll ng.for [err] C
C. wherein each R'p"i"?v é%‘é ﬁ“?‘%gﬂ"?k’/ eﬁpx@regtsm‘&n%%. cal, preferably
a [err] to [err] gidiptethylene atheriglycolpand yandorhigritdodiccdpalymesnsf or gani c

radical; each R i val ent
or gani ¢ radi cal prg éﬁg(g{b?n%c%‘e@wrom g&gf?oauseg?:%%gf% 9 r 0 i2‘[err] to
[err] aPiphatic arfg rngmybé&trqdwatrp&lmdum in ampoxaomsudlzhairtberat iC '
radicals, e.g., beca;uén-t&a% &{ﬁi&é%&mwiead@a%o@exée%dtml{tad' cal

remaining after the.r val " et r termnal as
possi bl e) am no gr%%)pgﬁtm ialy Prepe"edepgiéﬂ? s%ﬁeam ne havi ng an

_average nol ecul ar vqil-bppfen‘eremlﬁe@mubl a0 bhz(émwneléth@t)glvc@rs@‘rﬁ{ ably from

i ch the pol 32232?@9 AR BPRIREhaeh Bl LB RREM GO Bfopt okt ZnLrEB“

et her)§Pyc ol ; poloxige.opvl ene et her) gl ycol ; pol v(tetranethyl ene
ether)glycol; random or bl ogl pyI ene
%%t e?’fﬂffé néol@ x%lrw{e?\@% lifles v@ ?\f«f

oxi de, |nclud|ng propyl ene oxi ycol ; and

ne et
random or bl ock ccﬂéb?‘gﬁféﬂ%"tﬁe‘t‘éﬁmwt(ﬂflﬁ%m ﬂgﬁb unts of a
second nonomer sugdreferably from absut9d0ty labbit 4g0nydr of uran (used in

proportion such that the Useful in capping the polyoxyalkylene diamines
15 are various tricarboxyvlic compounds. The tricarboxylic
component may be a carboxvlic acid anhydride containing an
additional carboxylic group or the corresponding acid thereof
containing two imide forming vicinal carboxyl groups in lieu of
~ the anhydride group. Mixtures thereof are also suitable. The
20 ~ additional carboxylic group much be esterifiable and preferably
is substantiallv nonimidizable. '
The tricarboxylic acid materials can be
characterized by the following formula:
9
PORN
~
c”

i
O

25 where R is a trivalent organic radical, preferably a Cat0 Cyp

R'OOC-R

aliphatic, aromatic, or cvcloaliphatic trivalent organic radical
and R’ is preferably hvdrogen or a monovalent organic radical
preferably selected from the group consisting of C; to Cg
aliphatic or cycloaliphatic radicals and Cg to C'12 aromatic
30 radicals, e.g., phenyl; most preferably hydrogen. A preferred
| tricarboxylic component is trimellitic anhydride.



carbon-to-oxygen nole ratio in the glycol does not exceed about 4.3).-
Especially preferred poly(al kyl ene ether) glycols are poly(propyl ene

et her)gl ycol and pol y(ethyl ene et her)gixcol s end capped w th pol y(propyl ene
et her) glycol and/or propylene 10 oxide. In general, the
pol'yoxyal kyl ene di am nes will have an average nol ecul ar wei ght of from

about 60?hto 1|2,000, rk)referamméséé&;mlemawaesa&aqutuﬁ!.)@,@ssmeiul bi);]ylic

cappi ng t he pol yox Ji _ vari.ous fricar

conpounds. The tri @#b%é@?%eég%‘gsgﬂ%%ﬁ}d%Sa'*'égaﬁé&&ﬁ of “Z\BF% AR hydri de

cont ai ni ng an addi inarpbrated byxeferengr.oup or the correspondi ng acid thereof

containing two i mde form ngvi.Gl I | n. | 0fc.t he

anhydride group. M xtures t.hégfggkﬁglkégg%gg%uﬁo%ﬂgﬁ%ilA‘Fﬂle[_iéfg&&ug filled

addi ti on@l car boxyte thejthemmoplasticiyesiadedmparhpseriemef arditionabl y i s

sEbst a{lt i al | y noni ﬁmbﬁl?ﬁﬁm ﬁgopt-hﬂf est,woleﬁw%&yi gcgggmar@&héfmal Stabil be

characterized by the follow ng for a C-

where Ris a tri vaI‘%‘ﬁFaiﬁjg‘iA?ﬂsgtYr éﬂ%t}"%r g?%ﬂéﬁ%‘ﬁ?'&?’? We%ﬂﬂ‘wpphat ic,

aromatic, or cycl odnh lwattiamdtmbyﬁheﬂga:ﬁcGﬁht?knad'r\dnlthlamdtR'Cli\icz_cl-s pr eLer ably

hydrogen or a nono t 0 Gy ef er e r.omthe group
gu?ing%ea {)«%gﬁlg 1.&8?%{;(: S t%e}%;e%eeg“t dnys

consisting of Cl t al’i c or oal1phatitc r B to Cl2 -

aronat i 8030 _radi calPsefeeregl inopgani fillens whigh afeemplgyed /il ogen. A
e o1 4008 PR SR B e 14 T
and U S. 4,579, 884 barijumysu cBircgrium silicate, strontium sulfate, as weil as .
mixtures of the above. The preferred form of barium sulfate will
have a particle size of 0.1-20 microns. The barium sulfate may
15 - be derived from a natural or a synthetic source.
The molding compositions may include from 20 -
85% by weight, preferably 30 - 75% by weight or most preferably
30 - 45% by weight of total composition of an inorganic filler
component. For certain applications where a ceramic like-
20 product is desired, more than 50%, or more preferably 60 - 85%
by weight of the total composition of filler component should be
emploved. " |
The thermoplastic resin composition may aiso
include other additives which are well known in the art. For
25 example, the resin composition may contain external lubricants,
antioxidants, flame retardants or the like. If desired, ultraviolet
stabilizers, flow aids, metal additives for electromaghetic
radiation shielding such as nickel coated graphite fibers, anti
. static agents, coupling agents such as amino silanes and the like
.30 may also be added. '
The filamentous glass to be employved 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 emploved for
35 electrical uses, it is preferred to use fibrous glass filaments




i ncorporated by reference. It is further preferred to enploy an- |norgan|c
filler 5 to the therm)pl astic resin to inpart a series of

addi ti onal benefi ci al properties, not he |east of which are thermal
stability, .increased density, and texture. Inorganic fillers are well known
in-the art and nost inorganic fillers known in the art which provide a
ceram c-like feel compisadsefdime-ailumimittoprosilicategldssthatlidrelatively

Preferred inorgani otdln!u.lnq{'& ‘ﬁléscg %g)qvggplﬁ.yqqgﬁsénomge%&%ng iL’her mopl asti c

conposi tions include: zinc ox ZI T COoNi U i cate,
strontium sul fate, compRsitionssareiusefuledlionch glassesoare Collmlphtef%as ed form of

bari um sul fate wi | lwhaletie R8pé btk ié&ﬂﬁv&tﬂm?%@fﬁ&&@ﬁts J;Qe bar i um
sul fate pay be derlvgga&romantura or a nt etic so e nol di ng.

cormos: thons may. | TRAREY SRR BRogsstes Bl HEA S AV PIoBIDEaRemer 506 by
wei ght or nost prefﬁomhgaﬂaméd%MI ugfgmépreﬁea&edcf@lﬁmgfan of an

o OA e RS i tb Rt afé ey fislrapice) MIfge Arect 01 € 1T KEL
by wei ght of the tcf!lamem#pameters)praférabiy rangedomabont 3 ¢habdwt 2= enpl oyed.
The. thermopl astic Fc?bﬂs%@ﬂé%h%cﬁ@éﬁl%&&xﬁx@&%ﬁk%w%ﬁﬁ{ jefddi tives which

are well known in the art he resin conposition
may cont@in ext er nafnawihrheweyer, tOéh?W%tl‘stheﬁrhﬁéatrséﬂﬂméﬂﬁgmm t he

like. If desired, wihftérslveill & Mdrédserthe s&é, ai ds, netal additives for
el ectromagnetic radi ation shigl djn u as_nigkel coat hite fibers,
anti static agents, coupling g‘b"e#ﬂ%@ﬁﬁﬁ‘%@“&rﬁlﬁﬂ‘eg %ﬂ‘fgg’@hﬁpt%e i ke 30
may al so be added. fditheylaserbntdlesd inkafibetsandethe fiblers/bundleddnteei nf or ci ng
agent in the prese _Wg%, t 'Ilgglnthe art
and is widely avai [@ﬁ@"@%&g?ﬁﬁ%& L‘r’épn%ggaﬁ?eap\? ?)irﬂeco 6 tions
ul timat 8Py to- be enptsritital &y thesinvention. Howsaveptiniprepatingthe it is preferred
to use fibrous gl asgrhpb&iiBi$ 8f the present invention, it is convenient to use

filamentous glass in the form of chopped strands of from one-

eighth to about 2 inches long. In articles molded from the

compositions, on the other hand, even shorter lengths will be

20 encountered because, during compounding, considerable
fragmentation will occur.
In the thermoplastic compositions which contain a
polyester and a polyvcarbonate resin, it is preferable to use a
stabilizer material. Tvpically, such stabilizers are used ata level
25 of 0.01-10 weight percent and preferably at a level of from 0.05-2
weight percent. The preferred stabilizers include an effective
amount of an acidic phosphate salt; an acid, alky), arvl or mixed
phosphite having at least one hydrogen or alky! group; a Group
IB or Group IIB metal phosphate salt; a phosphorous oxo acid, a
30 | metal acid pyrophosphate or a mixture thereof. The suitability
of a particular compound for use as a stabilizer and the
determination of how much is to be used as a stabilizer may be
readilv determined bv preparing a mixture of the polyester
component, the polvcarbonate and the filler with and without
35 the particular compound and determining the effect on meit




15 conprised of line-alumnumborosilicate glass that is relatively sodium
free” This is known as "E" gl ass, however other glass conpositions are
usefut. Al such gl asses are contenpl afeed as wWithin the scope of the
present invention. The filaments are 5 made by standard
processes, e.g., by steamor air blow ng, flame bl ow ng and nechani cal

pul I'ing. The pref %gc%gl.t& bl-é@i%?"s&bg[‘?tg&]t?@fb%a Sh%ff?ﬁ@?g@l %gﬁ%ggu?ys to

mechani cal pul | i n% | anent ters pre era

about 20 mi crons, Elﬂ'c th’%}’h%eﬁ%llts mciyde sadivm dify ngéﬂhﬁﬁbmlon It is
known, however to mbwseine lpHospHaten bhesmlhthvﬂhegerﬁ phodphaté,idabdieni di aneters

Wi || alsomcreas s fida ts and
whet her or not thg‘ytdgg%étéﬁgﬁﬁ%teg{‘gt#gg I'F%gﬂ,rtg%g}ag %ﬁg dinto
yarns, %opes or rdormuk: or woven into mats and the like are also 15
not critical to the invention. Homevernéo_lp_@Ré'pari ng the conpositions of
the present invention, it is convenient t e filanmentous glass in the
form of chopped strands of from one- eigh to about 2 inches Iong In
articles nol ded frv@hﬁrbhé R rqeiskE hﬁélﬁ\deplénﬁbﬁtlytsbl%\‘:tddaﬁdm lpor t er

lengths will be 2 encoun ered bec during c nd| ng
consi der abl e fragr?‘gﬂflav?%ﬂf&nvfi &t d Iaﬁ‘dt gl? §'19 %ﬁgom tions .

whi ch contain a pdé#&st\eprﬁdR apd| Esrluaimgenrmalhyl it is preferable to
use a s abilizer material 128 at a | evel
25 o B of 0.01-10 weEﬁr%t'ﬂ‘?‘lsk’“'é't"’%g’md"c1f Brs S fh o & SBubige

nt an evel of from
0.05-2 wei ght per deetal l“Fhé’ﬁﬁ‘éFé’rhoéEh%‘?aﬁ?PMd?@ WQFP bkq!ectlve

anount of an aci dl’IQleH:hQi% Rakcussartd acidd itiide phok Lr@rsxahcpr m xed phosphite

havi ng at | east on ogen ,or G oup, | I B net al
phosphate salt; P&Wéég '38699 8?3’%89“’9 éﬁlfor Vpgphos ays ' '
pyrophosphate or a m xture tmer[nﬂf/acxalhwmphbﬂphdtes of the formaita:i cul ar

compou f.or use as a stabilizer and t atlon of how much is to be
used as” a stabilizer may be readilv de e¥m)he5 Hheparing a mxture of
t he pol yester wherein M is a metal, x is a number ranging from 1 to 12 and v

is a number ranging 1 to 12, n is a number from 2 t0 10, z is a
number from 1 to 5 and the sum of (xz)+y is equal to n+2.
_ These compounds include NagHP2O7; KoHP7O7;
20 Na4P707; KNaH72P>O7 and NagH7P207. The particle size of
the polyacid pyrophosphate should be less than 75 microns,
preferably less than 50 microns and most preferabl.y less than 20
microns. '
The purpose of the non-dispersing pigments in the
25 present invention is to impart to the thermoplastic composition a
granite, fleck-like or speckled surface appearance. This speckled
surface is achieved through a non-dispersing pigment as
opposed to a filler because the non-dispersing pigment does not
appreciably add to the base color of the resin. Rather, the non-
30 dispersing pigment provides a separate, visibly distinct and
identifiable color at numerous sites across the surface of the
material wherever the pigment material is visible. In other -
words, the speckle is visiblein the filled polymer matrix as a
distinct region of contrasting color.




conponent, the poI vcarbonate and the filler with and w thout 35 -

the particul ar conpound and determ ni ng the effect on nelt 16 vi scosi ty
or color stability or the formation of _interpol ymer. The acidic phosphate
sal'ts include sodi um di hydrogen phosphé?e nono zi nc phosphate, potassium
hydr ogen phosphate, cal cium hydrogen phosphate and the Iike The phosphites

may be of the 5 for Jﬁm are

i ndependent|ly selected fro oup c‘%r?m s [ ng{lof 3 3%( and -
aryl with the proAQeveravt @W‘éﬂ??’%frfé’fbf“s[?@ﬁl]‘gmﬂh] lFs hydr ogen or
al kyl . The phosphaiesirable fromfa hanufatiurifi efanerpumthh igméritalide zi nc

h hat d t Lik s x CIdS i ncl ude
Phosphor ous. aci d, TABAINS Eemeelisge eﬁﬂ?&fﬁ@éf?ﬁ&d‘éﬁ sh8Hhor ous

aci d. The pol vaci dbechopmﬁfp'lmttbssmOOthmd‘ vnifoim on[ibers}lriahertbahtM is a :
metal, x is a ”U”br?é'edrzﬁﬁgid?ﬁrgéQm%ﬂdigvngpguysdgﬁeﬁtﬂm%ﬁaﬁ]rang' ng 1to

12, nlsanunberfromZt S a nul d the sum of

(xz)+y i s equal tPReFetiongsuch assapdinger thediked Finweren the present 20

[err] [err] and [ ehibntbbesiprisinglp dsscbeefeﬂ ﬂheugpbxeﬁsﬂ:epyr ophosphat e
shoul d be | ess than 75 mcteons ref er. ‘%/f | esg.than 5 mcrg\@?and nost

preferably less tHARIFM fiop withg, vari o1 'SPHES'%R'%‘?@B hg_ pi gnent s
.in thel@s onlplcestamtvpnveﬁnom-dlspersmglpxgnrmtx baving a her nopl asti c

conmposi tion a grarﬁirﬁtﬁfak'gﬁgp% hl‘cﬁn&%tﬁeosﬁ%k Rk ARGnaRRRAANCe. This

speckl ed surface Ieve | spersing pignment” as opposed to
a filler because tqurmsmfe@ewgﬁhngtﬁﬂcgndw Emsbmg)operpppam ably add to the

base color of the resin. Ratfi&fartitdier, PR preferred that the surface of the
thermoplastic composition have an RMS value of no greater than

15 about 200, and more preferably no greater than about 130, and
most preferably no greater than about 75. RMS stands for root
mean square and the RMS value can be measured, e.g., by using
a Taylor Hobson Subtronic 3P over a specific dlstance of the

_ material (0.01" is usually sufficient).

20 Thus, in order to achieve a suitable RMS value
without subsequent finishing operations, it is preferred that the
non-dispersing pigments have a large aspect ratio (aspect ratio
being defined as the ratio of the diameter to thickness of the
particle), with the relative thickness being the more important

25 : measurement. It is preferred that the non-dispersing pigment

- have an aspect ratio of greater than about 20, more preferably
greater than about 40, and most preferably greater than about
60. It has been determined by the present inventors that when a
non-dispersing pigment having a low aspect ratio (spherical or

30 large particles) is used, the extruded thermoplastic composition
has an uneven or rough surface and a secondary sanding
operation is required to remove the surface irregularities.

Materials which typically have high aspect ratios
and are thus particularly well suited for the present invention

35 include cellulose fibers, mica, metallic flakes, carbon fibers, or




30 ' di spersing pignent provides a separate, visibly distinct and
identifiable color at nunerous sites across the surface of the materi al
wherever the pignment material is visib&g. In other words, the speckle is
visiblein the filled polymer matrix as di stinct region of contrasting
col’or.. 17 Al though this speckled surface appearance can be achieved with

a number of . non- diggRALSEh .%Qﬁﬁbe ] ?’ﬁi(?ﬁ}{e&t lotakid r{orn?msge{:g?ﬁgf acturing

st andpoi nt that the pignent be suc i ernoplastrctna ial can be
extruded into a sRigments which are usgfyl proyvided thejaspeckrafiodssuitablend uni f or m

on the surface thaiclude Gitfiufowhisles dadBikesraQPEHbero s wilbaguent

fini shing operatiagns Sy h as s ing or t.he |like. However, 1the present

i nventors surpri sBhgry gﬁﬂ?&%ﬁggc% ?B{ﬁ C gL TRy g ?‘i%ﬁ?’a‘%‘on with a

vari g_t y5 of non-di ppeﬁeae@@-gm' singh:_attefﬂb include cellubode/fibers} mica L ?/pgsl of ’

.non-di spersin i ' a . . speckl ed | oo
persing pi GiETthety hlkes? Y ﬁa&aé%gﬁgg@gﬁe% fiayile sp

and the snooth, uniform surface w thout ] 'Tinishing operations. In

particular, it i s upceatedarroatask withorgapicerningrganie coatingmnyichsas ¢

conposi tion have ago d¥es ¥anvifefi] cotifigsahdditibrdlly] the non-dis;f:ersﬁ-%OUt 200,
era

and nore preferably nd greater than ut 13 nd npst pre y no
greater than abouf’Y eng a¥t“!ﬁ‘?o??%$“f%?9'ﬂgm? Mt ‘éﬂ[ﬂ%‘af‘l’i%mRNS val ue
can beltreasured, added ihto arsairgady dolpred tiwrnsaplagdiddompositidi. over a
specific distance of the matgyl " | l.Cl .20

Thus, in order to achieve algiﬁ'i 1y ee’%%@’_\tfi?&u‘y%ﬁ?ﬁﬁ%&ut?ég%éﬂf" finishing
operations, it isdispersingquigments tonthercompiositien in atderitgrashievermave a | arge
aspect ratio (aspgpbcKléd sQrface %Eh@?lt%u&t@ﬁ}g‘%}(ﬁ&i&{tt&!%ﬂdd' ameter to

t hi ckness of the %ertlcle%, V\‘Abiré the relative t ness being the nore

i nportant 2 5 tween,abaut b hand > weight pereant pigment hasadyen - di sper si ng

pi gmerts have an asysight sfthexonipdsitesh ahdipreferablyBetk@en iboat pr ef er abl y
weight percent and about 3 weight percent of the composition.

Preferred compaositions include the following:

polybutylene terephthalate 7-25wt. %
polyethylene terephthalate 3-10wt. %

20 aromatic polycarbonate 10-25 wt. %

- stabilizer 0.01-10 wt. %
impact modifier T 015wt %
barium sulfate ' 40-79.99 wt. %
non-dispersing pigment 1-5%

25 Other preferred compositions include:
polybutylene terephthalate 15-30 wt. %
polyethylene terephthalate 5-15 wt.%
branched arom. polycarbonate  20-30 wt.%
stabilizer - 0.05-2 wt.%

30 ’ barium sulfate 30-59.95 wt. %
non-dispersing pigment 1-5%
polvbutylene terephthalate 6-10 wt. %
polyethylene terephthalate 5-10 wt. %

35 polycarbonate - | 1220wt %



greater than about 40, and nost preferably greater than about 60. It has
been-determi ned by the present inventors that when a non-di spersing pigment
having- a | ow aspect ratio (spherical org 0 | arge particles) is
used, the extruded thernoplastic conposition has an uneven or rough surface
and a secondary sanding operation is required to renove the surface
irregularities. Matmbilides which typicall-y h@wa-hiwgh%aspect ratios and are
thus particularly | for the present tion 35 _

i ncl ude cel | ul ose mbLCF&{O?nﬂgeé metallic fl gk]ed 'm/ rbon fibers, or 18
sinilar such fibrobarinm sulfates. Ot her pot ent39a71299dwt&6 spersing pigments

whi ch are useful phgmdjgﬁe{s ﬁ(?ﬂ%i{t rati o ijssggui tabl e include titanium

whi skers_and ot her natural s as well as ground thernoset,

t her rmpl°ast ic or ru-bbe-l;nca{-eH-aLs——Ilihe—FFeﬁ—E————p-F-e#—erred

non- di sper si ng nmat polybhutylenelterdpheiedlated ose fl5&rwt. %ica and netal lic

fl akes. The non-dis s.may be or coated with organic
or inorganic coati Ré@%h@%"gg&ggﬁimﬁtg or %ngjgft'e}goatl ngs. Additionally,

t he non-di sper si ngpplxptkerimidegstat so be add&dld wtcenbi nation with col orants
or 10 addggri Hg{]gu@&eal readv col ore@oxjge‘(,grgg)l astic conposition. It
i's not necessary to a arge anounts of the. non- dispersing pignents to
the comdbsition i n"@ﬂd@ﬁp?'él%ﬂ'im a specklleﬁ%surface appearance. It is

gsualjl y s;n;]f I Ci _enth tof aflﬂ bem@agy@dtm;n &;Idlﬁﬂ% c&ﬂtclﬁi@:ﬁélQﬁéb pltgrlrent

ased on the weig o,, e,conposifion a refe en, abou

_wei ght per cent and u‘f"elgl&é\ tpg‘reégﬁlrt]h Be‘fcﬁﬂggﬁﬁ%edgﬁ& chp af er red

( conposi tions incl udenﬁ;jwahbbisedlmgtl'tqmltglbuetgm:)écmmpeﬂhbhal ate 7-25 w. %
pol yet hyl ene terephthal ate %’h%Qn%nno/ﬁ %g&“ilb'd\,\f th{jc\% clB?(;ﬁ' rbonate

10-25 wt % stabi lizer
0- 15 wtl5 % from the compositions of the invention and methods of

extrusion, blow molding, sheet forming and thermoforming.
These articles may comprise, e.g., countertops,
sinks, shower stalls, building panels, bathroom and kitchen
fixtures, plumbing fixtures, tiles, floor coverings, profile .
20 moldings, picture frames, as well as other extruded articles of
manufacture. _
- The method of extruding or thermoforming is
facilitated by the addition of a rubbery impact modifier and/or
a polvcarbonate or especially a branched polycarbonate to a
25 . highly filled composition, i.e.-more than 50 weight percent of an

/'"\) .

inorganic filler such as barium sulfate, which includes a
polybutylene terephthalate and/or a polyethylene terephthalate
resin.
Examples

30 o In order to the determine the viability of various
non-dispersing pigments for providing extruded thermoplastic
compositions with a smooth, uniform, speckled surface, the
following pigments were extruded into a highi_v filled
polvester/polycarbonate composition:




barium sul fate 40-79.99 wt. % non-di spersing pignent 1-5%
© 25 O her preferred conpositions include: polybutyl ene
~terephthal ate " 15-30 wt. % pol yet hyl ene %erepht hal ate 5-15 wt. % branched
arom pol ycarbonate 20-30 wt. % stabil 7 0.05-2 wt. % 30

barium sul fate 30-59. 95 wt. % non- di spersi ng pi gnent 1-5%
pol ybutyl ene terephthalate 6-10 wt. % pol yet hyl ene terepht hal ate 5-10 wt
% 35 pol ymar POTfat e - T2=20"7 ' -
0.01-5 wt. % i npadt Resrlilfi er Pigment 110 w . %RWI Um sJixtarder
59-72.99. W % non-{dtdape!|{Si Nng pi gnent 1-5% 5 poVyiwet yl ene

t erepht hal at e 1 0 wij .% pol. vethylene T repht hal & 5115 W 7%

pol vet heri nm de est}e cf é'P M‘H e -sulf f&f\; 1 Killion  5n. 7F

wt % 10 Jrﬁ)n di :aexsqea@aau@rrent 1- 59408 used-vragpgbn and ip

t he appended cl ai the e nt . t he percent. by wergnt

of each conponent r}?&seé ,;z.ép,'? It (L"&"%i D@d)‘n. Ezi*lm V""ﬂféi&‘hALan.L.L.qn

al so i ncludes the {rbvel aﬁsxﬂm&:mde:&nmﬁkadw )ﬂSZitlons-waimbg

i nvention and met s of ow ol g, et Torm, nd

t her mof or ni ng. Thqg art'z%‘%?g%ﬁ E‘Br’“sss““g’g‘ Llggntert ﬁé%ﬁrﬁ?s‘:m

shovver st al I s, bui]l di ng [95%cl B, Bldwk Specklesn and ki tch<=n fixtures, plunbing

fixtures, tiles, fipor doyeglBScirnih BlonSpeckles & | 43 242" HPM, 31 L/D
' 4% PBT Black Speckles '

-ReedSpectrum Speckles were dved cellulose fibers, 300x300x7, aspect ratio
13. .
-ReedSpectrum Black Whiskers were an FDA carbon fiber, aspect ratio about
5 50.
-Kemira mica was 500-900p x 25u.
-Galaxy Granules, a thermoset, cured acrylic or polyester, were 10-100y,
spherical (aspect ratio about 1). .
-RMS was measured using a Taylor Hobson Subtronic 3P over a distance of
10 0.01".
-Resin Comp. 1 comprised: 31 parts polyethylene terephthalate resin; 22.3
parts polycarbonate (LEXAN® ML8131); 7 parts brominated polycarbonate
copolymer (LEXAN® MLIGZ@); 32 parts BaSOy; 0.2 part polyethylene-18;
5 parts sodium aaid pyrophosphate (SAPP); 0.2 part [IRGANOX® 1010;
1S 0.3 part TINUVIN® 234; and 2 parts TEFLON/ Polycarbonate Concentrate.
-Resin Comp. 2 comprised: 17 parts polyester resin (VALOX® 315);
17.3 parts PET/SEBS Rubber (KRATON® G-1651) Concentrate; 27.8 parts
branched polycarbonate (LEXAN® 151-111); 37 parts BaSOy; 0.2 part
PETS-18; 0.1 part WESTON® DPDP; 0.1 part IRGANOX® 1010; and 0.5 part
20 TINUVIN® 234,




2 0 nmol di ngs, picture franes, as well as other extruded articles
of manufacture. The nethod of extruding or thernofornming is facilitated bv
the addition of a rubbery inpact nodifier and/or a pol ycarbonate or
especially a branched pol ycarbonate tod 2 5 highly filled
conposition, i.e. nore than 50 wei ght percent of an inorganic filler such
as barium sul fate, which incl pol.ybut vl.ene .t erepht hal ate and/ or a

pol vet hyl ene terepht hal ate re%‘gﬁ_gu%yaﬂﬁ/e&néd%cahons 2RdVA%aBoRs OF I n order
to the deternine tKbBepresent invengiomareipossiblwin thedjghtsifibe pbgvent s f or

provi di ng extruded tedehiAEn! FsridxanflaP@ai thiddRal mlé&c@mimfﬁdﬁs cuﬁiﬂeorm

speckl ed surface, the follow n? tg;_f?ﬁments?grrﬂg extruded into a highly filled
pol vest er/ pol ycar b(fﬁnol?%rego{gmg ttRpfant or J4sing conventional Pi gnent -
RVB 5 Ext r udweatetiatsp. It is, therefore, to be understood that chanFes may be Value 1

1% ReedSpect rum Bl geki WH m&%ﬁ'ﬁcular en{%.giimen(s dllis:c%lzaregi];bqgﬁvlyhgﬁ ée

0.67% Kemra mca ] 2%
SAFAS Gal axy G anuléshinsthegeepe of thedinvention ag dpfined 'in khé hppended 2%

. SAFAS Gl axy G anulcgpsmisunsanded) 233 l-[err]” Killion 2 2%
ReedSpect rum Brown Speckles & 44 2-[err]" HPM 3:1 L/D 0.5% PBT

Bl ack Speckl.es 2 2% ReedSpect rum Brown Speckles & 43

2-'"[err]" HPM 3:1 L/D 4% PBT Bl ack Speckl es - ReedSpectrum Speckl es were
dyed cellul ose fibers, 300x300x7[err], aspect ratio 43. -ReedSpectrum Bl ack
Whi skers were an FDA carbon fiber, aspect ratio about 5 ' 50:
-Kemira mca was 500-900u x 25i. -Glaxy Granules, a thernoset, cured
acrylic or-polyester, were 10-100u, :




spherical (aspect ratio about 1). -RMS was neasured usmen
Subt roni ¢ 3P over a distance of 10 - 0.01"

conprised: 31 parts polyethylene terephthal ate resin; Jmuwm'm”””,”
pol ycarbonate (LEXAN[err] M.8131); 7 pa €s brom nat ed pol y&ar bonat €

copol ymer (LEXAN[err] M.1624); 32 parts BaSOerr]; 0.2 part )

pol yet hyl ene- 18; 3% sodi um aci d pvrophosphate (SAPP); 0.2 part

| RGANOX[ err] 1010; art TINWINerr] 234; and 2 parts
TEFLON Pol ycar bonat e tbﬁc@BhWaﬁl'éed:-m&ddbﬁphop lastiaspmpesitiony part s

pol yester resin (Vm@}{ Qrsrplgda@a)surﬂaze&,m@l%gm {EbSEBS Rubber (KRATON[ err]
G 1651) Concentr at e; (pgrts tH%EChe atégonate %- N[err]
151-111); 37 parts [err] o'} f §IES- @ PRAERRBRPRS 1 | DPDP; 0.1
part | RGANOX[ err] teddphthalate fesin;part 2 0 TINUIN err] 234.

21 Qobviously, other nodifiggt X ﬁkm nt invention
are possible in the light &?ﬁﬁésoagg\%\‘gm %rlg’gg{z}ﬂpﬁg the m neral
filled conpositionter plate rastn with theprovisa ﬁmam swn ofthe ambuntsng
conventional 5  of the om&iterézﬁluére;it&hameﬂebﬂ{ﬁcpﬂ?e bipelifylopger stood that

Cranges, 10y b I st ool é{be{«%fe?srﬂtemfd%“r assrereahy
G aims:10l. A hi ghl gothpbsitidn; extruded thernopl astic conposition havi ng a
o ybutyl ane 5 oo re) R O=p L Rerodnt o Sralhnb A Lo o "per cent
of a pol yet hyl ene p@hvegﬁbpnamelwwbemm\ﬁhe amokat pf ()its(b)tihequalte sum of the
amount s or greater than (c);
(d) an effective amount of a stabilizer;
15 (e) from 0-15 weight percent of an impact modifief;
(f) from 0-35 Weight percent of a polyetherester or
polvetherimide ester resin;
(g) from 30-80 weight percent of an inorganic filler
selected from the group consisting of barium sulfate, strontium
20 sulfate, zinc oxide and zinc sulfate;
(h) from 0-30 percent of a fibrous glass reinforcing
filler; and '
' (i) an effective amount of a non-dispersing pigment
sufficient to provide said extruded thermoplastic composition
25 with a speckled surface. .
2. The thermoplastic composition of Claim 1, wherein said
non-dispersing pigment has a structure that provides a smooth,
uniform surface for said extruded thermoplastlc composition
without any secondary finishing operat:ons
3. The thermoplastic composition of Claim 2, wherein the
surface of said thermoplastic composition has an RMS value of
less than about 200. |
4. The thermoplastic composition of Claim 3, wherein the .
surface of said thermoplastic composition has an RMS value of
Iess_thah about 130. '




of the polybutylene terephthal ate resin and the pol yethyl ene terephthal af"e |
resi n nust be at |east 10 wei ght percent of the total

conposi tion; (c) from 0-35 weight perc&gt of an aroﬂﬁ‘tlmmw‘)“mm“rueull?
resin wherein the amount of (a) + (b) s equal to or gfedter t Man®(c);

an effective anount of a stabilizer; (e) from0-15 wei ght percent of an

i npact modi fier; (f) s‘rmeﬂresé.o sielco BRSG:An Of ChiROLYRHBRIR the! or

pol vet heri m de este res% ngo 80 We erc%of an nor gani c
filler selected fr¥ b‘ﬁfaFﬁg @?‘G‘Jg‘egﬂﬂg FHB“HPS 831"&9 ntium2 0
sul fate, zinc oxi dessdhdnaboat 2hl f at e; (h) fromO 30 percent of a fibrous
glass reinforcing fil N | sper si ng
pi gnent sufficient tod Si:l(\)vﬁ'%gmg)?ﬁ@ﬁ Lﬁd&%ﬁ(ﬁg?%ﬂp{ast | ggﬁ%ﬁpq%gl tion 25
with a speckl ed smsm%terahgaxféawonomimrgmlmtémgteamfgaarabagpect ratio
greater than 20. 2p, The thernoplastic conmposition of Claim1l, wherein said

non- di spersi ng pi grre s,.,a str c ure that o Ldes spoot h, uniform
surface for said extrudﬁbem?m‘?ﬁg? GOmMRAsHit P¥kﬂ?¥%ﬁtwg‘é¥e“&ﬁ§esecondary
fini shing operati aspectFatidled shicenomdisgsdrsingopigpmentiis greatér thafiiabodt wherein
the surface of saish thernoplastic conposition has an RVS val ue of |ess than
about 200. 4. The herm)pl astic conposition of Claim3, wherein the surface
of said thernopl asti &.cBmpthermoplasticsompdayiion of Glaiof 7) wherdihahe about 130.

erront s 1 o AT B e et o e

9. The thermoplastic composition of Claim 1, wherein said

- non-dispersing pigment comprises cellulose fibers, mica,
metallic flakes, c.arbon fibers or mixtures thereof.

10. The thermoplastic compositions of Claim 9, wherein
said non-dispersing pigments are coated. , .

11. The thermoplastic composition of Claim 7, wherein said
non-dispersing pigment comprises cellulose fibers, mica,
metallic flakes, carbon fibers, ground thermoplastic or thermoset
materials, ground rubber materials or mixtures thereof.

5 12. The thermoplastic compositions of Claim 2, wherein
said non-dispersing pigments are present in the thermoplastic
composition in an amount of from about 0.1 percent to about 5
percent by weight based on the weight of the thermoplastic
composition. ’

10 13. The thermoplastic compositions of Claim 12, wherein

said non-dispersing pigments are present in the thermoplastic
composition in an amount of from about 1 percent t6 about 3
percent by weight based on the weight of the thermoplastic
composition.




| ess than about 75. 6. The thernopl astlc corrp05|t|on '
the aspect ratio of said non-dispersing pignent is gr B!ﬁg @lﬁ" ﬁs
7. The thernopl astic conposition of C.gim6, wherein

sai d non-di spersing pignent is greater than about 40. 8. The ther m)pl astlc
corrp05|t|on of Claim?7, wherein the aspect ratio of said non-dispersing

pigment is greater thdl‘l aﬂmﬂleﬁﬁop&shihentpmmmpbh@mm tompersin said of C ai m
1, wherein said nog B@’%s@ﬂcmﬂﬁﬁ %ﬁhk'ﬂf%ﬁd&' bers, mca,

metal liic flakes, car ers or m xtur etherrmplastlc
conpositions of C élhr?FB am‘?ﬂ%‘%ﬁ'&hﬁéﬁmﬁ%ﬁ% ﬁgnb‘?ﬂgrrents are coat ed.
11. The thernopl astic conposition of 1{]@.11::;01;2 V\/nerel n sai d non-di spersing
_ pi gment %onprl ses cellulose fibers, m cab tallic flakes, carbon fibers,

ground thernppl astic or th%r set rrat eria gr ound rubber materials or
m xtures thereof 5wherein R}, RZandR3 arEhadependapl)aselecieddl'qmsthel ons of

Caim2, wherein saig r
therm)pl astic conp?g ?gﬁnlghﬁﬂﬁﬁlh Qrt?é %nﬁ axﬁﬂ%ﬁ? ?l(‘:&e‘ﬁg to about 5
percent by wei ght Bh%’e%‘r‘ lgastione ofR Iﬁri%'fdggésbﬁéf?m%%k& I polyreidt i on. 10
13. The thernopl astpvqo ﬁmﬁg NheFormufd:m 12, wherein said non-di spersing

Bbout | i9er cent ¢ 3”‘abl)3t the Lher o SEEREBIEL O | et of from
t her nopl asti ¢ conposhéretraM is a avetdld x iSaauntbemfopinab-2 andosashiamberof C ai m
1, wherein said staplhiZ86; 2 8 SR ABEPHobl 2B ANF ol QiR SFRZMNG; of acidic
phosphorous oxo-acids, phosphates of Group IB or Group IIB
: metals; acid phosphate salts, Group B or Group IIB metal
15 phosphate salts; and mixtures thereof.
15. The thermoplastic composition of Claim 1, wherein the
composition comprises:
(a) from 6-10 weight percent of said polybutylene
terephthalate;
5 (b) from 3-10 welght percent of said polyethylene
terephthalate;
(c) from 12-20 weight percent of said aromatic
polycarbonate wherein in said molding composition, the ratio of
polybutyiene terephthalate to polvethylene terephthalate to
10 aromatic polycarbonate is about 2:1:3;
(d) from 0.01-5 weight percent of a said stabxhzer,
(e) from 1-10 weight percent of said impact modifier;
(f) from 50-80 weight percent of barium sulfate; and
~ (g) from about 1 to about 3 weight percent of sald
15 non-dispersing pigment.




phosphate conpounds; phosphites of the fornula: [err] 5 ' d
[err} are independently selected fromthe group consi st ’Wi@ !IFMF&%’@[I
al kyl and aryl with the proviso that atygl east one of [e L S
hydrogen or al kyl; polyacid pyrophosphates of the fornula: 10

MkZ Hy Pn 03n+1 wherein Mis a metal, x is a nunber from1l-12 and y is a

nunber from 2-10; z i¥. aArighilyrfilleds extruled thlernheplastin afmpogiyion=n+2;

phosphor ous oxo-a netal s;' acid
bhosphat 6 sal ts, %a‘gﬁg QQ%PQ%@%%&E&? Qlﬁéﬂ%t%tﬁlﬁﬁ efdefitiRLY b?h osphat e sal ts;

and mixtures thereof. 15. ?he‘rqrnéﬁ&me@tm,er%#ﬁégmlmw eng aim 1, \/\herel n
the conposition Cq;ﬁf&plﬂﬁﬂatéf:ﬁs"f rom 6- 10 wei ght percent of said

pol-ybut yl ene terephthal at e; 10 wei ght ~ -
per centg said pol yet hyl i Ef%‘?‘eopm H’sz%‘fteaerﬁf)tqg(ra&ﬂhﬁtﬂ]ﬁgﬂ\ﬁel ght percent
of said aronatic peteptehilabtatesintveitietire provisu dhatthediumy of thpamicuings), t he

aromt ¢ pol ycar beiars P iylie §E%P§9‘a?%‘€‘?gl“y4"%“®f‘®‘€mﬂﬁ er cent of a
said stabilizer: (teyephtbalate nesinvaiughbe pbleagtrt0 weightperaempat thevtsdalii er: (f)
from 50- 80 wei ght dipeditioRf bariumsulfate; and (g) fromabout 1 to about
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essentially of: (golircanbofiaelresin 'ghéremt!feefds‘méf (@) paby suiquat Be or
terephthal ate r es'g%ater than (c);

' (d) an effective amount of a stabilizer;

(¢) from 0-15 weight percent of an impact modifier;

15 (f) from 0-35 weight percent of a polvetherester or
polvetherimide ester resin;

(g) from 30-80 weight percent of an inorganic filler
selected from the group consisting of barium sulfate, strontium
sulfate, zinc oxide and zinc sulfate;

20 (k) from 0-30 percent of a fibrous glass reinforcing
filler; and _

(i) an effective amount of a non-dispersing pigment
sufficient to provide said extruded thermoplastic composition
with a speckled surface.




_—
(b) fromO 70 wei ght percent of a polyet hyI ene terephthalate resin, with
the proviso that the sum of the anounts of the pol ybuymmﬁmqu,mm
resin-and the polyethyl ene terephthal at,g resi n nust b IE
percent of .the total conposition; 10 (&) Trom 0:35
wei ght percent of an aromatic pol ycarbonate resin wherein the resin of (a)

+ (b) is equal to or g« e&ﬂ‘eghlytfdleq,e)(tm@@)i therafdpdastiommpuositipnof a
stabilizer; (e) frrﬁmﬂ A g‘é@klg?tsupﬁfz Rfcoﬂ'{izriég?’am modi fier; 15
t nt

(f) from 0-35 wei prc apo vet erestier or pol vet herini de ester
resin; (g) from 30 80 wei dA 1pé} werghtqrergent of at deast Snﬁlﬂql%# kylanect ed from
t he group consi st lta&pﬁthﬂawwgnﬁul fate, strontiumsul fate, zinc oxide and

zinc sulfate; 20 ercent of a fibrous
glass r@inforcing filler: @hdroml- %wgﬁg%%?er\;gngﬁfh TORRAYUC hon- di sper sing
pi gment suffi ci entpqucqnbonawe'esm\dhenemmhledntdmltnbpésm(a)clsceqmbm tion with
a speckl ed surfaceg, Qﬁgh ?1% nt having an aspect ratio
greater than 20. rérgh@ﬂ gﬂ ?&P P% Rég{muded t her nopl asti c conposition
havi ng a speckl ed surface Gﬁhla@kﬁ Hye pmeuntofia stabidizgli ght percent of at

| east one pol val kyl ene ter(ﬂpﬂ&bﬁl (B-HSW@ghf\ Ftentofan impact modifier; (b) from
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ef fective anmount gfolgethenimidezmster résip; f r om 0- 15 wei ght percent of an i npact

ggtjlyle!t ﬁ(ra,r eg'?er or polvet he@ °é‘é 32?? &E%Qt?:eggén%lfﬁﬂth?é&ﬂ@hlﬂ- "
sélected from the group consisting of barium sulfate, strontium
sulfate, zinc oxide and zinc sulfate; and _

15 (g) an effective amount of a non-dispersing pigment
sufficient to provide said extruded thermoplastic composition
with a speckled surface.

18. The thermoplastic composition of Claim 17, wherein
said non-dispersing pigment has a structure that provides a
smooth, uniform surface for said extruded thermoplastic
composition without any secondary finishing operations.

19. The thermoplastic composition of Claim 18, wherein the
surface of said extruded thermoplastic composition has an RMS
value of less than about 200.

20. A process for producing a thermoplastic material having
a smooth, uniform surface without secondary finishing
operations, comprising extruding the highly filled thermoplastic
material of Claim 1. :

21. An article of manufacture comprising the extruded,
speckled flat sheet composition resulting from the extrusion of
the composition of Claim 1. :

22. An article of manufacture comprising an extruded,
speckled thermoformed sheet composition resulting from the
extrusiorni and thermoforming of the composition of Claim 1.



(f) from 30-80 wei ght peréent of an inorganic filler selected fromthe

group consi sting of bariumsulfate, strontium sul faﬂmu i [I ln zi nc
sul fat-e; and (g) an effective amount oh;a non-di spens " H llmtumpl ci ent
to. provi de said extruded thernoplastic conposition wi'th‘a Spetkl’ed “surface,
sai d non-di spersing pignent having an aspect ratio greater than 20. 18. The
t her nopl asti c conposili ém afticld of mafidfachivercmpsing theprdfikper si ng pi gnent
has a structure t V| wiar I f fQr 4l extruded

t her nopl asti c corrggglll?_lé%ngﬁv%ns?ﬁgus?{%_ﬁé&gBg%hggr&'ﬂ“hgzﬁ?%‘g&gﬂg@ g‘??ons. 19.
The ther nopl ast i ce¥EHHER afithe compesition ofClaimdei n t he surface of said :
extruded thernopl ast pg. ThEREAIPIsHLMSECRIMRYBvialelesaill theshoplidticabout 200.
20. A process for produci ng a Q{}ernopl astic material having a snooth,

uni form surf ace \Af‘?'ﬁ‘é’ﬁf“ é‘g‘ﬁﬁﬂ fini shing operations, conprising.
extruding the highly filled thernoplastic material of Claiml. 21. An
article of manufacture conprising the extruded, speckled flat sheet
conposition resulting fromthe extrusion of the conposition of Claim1l. 22.
- An article of. manufacture conprising an extruded, speckl ed thernoforned
sheet conposition resulting fromthe extrusion and thernoform ng of the
conposition of Caiml. 23. An article of manufacture conprising the
profil e extruded, speckled sheet conmposition resulting fromthe profile
extrusion of the conposition of aim1l. .24. The conposition of Caiml,
wherein said thernoplastic conposition is col ored.



