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40 . , .

(wherem Ari isa cs - Cz20 aromatic group or Cs - Cao ahcycllc group, n is from 0 to 20 inclusive); and
{c) 1 - 70 parts by weight based on component (a) of at least one elastomer which has at least one
functional group selected from epoxy, carboxyl, carboxylate ester, carboxylic acid amide, acid anhydride,
45 imide, carboxylate salt, hydroxyl, amino and cyano groups, the elastomer having a tensile modulus of 1 -
6,000 kg/cm?.
According to another aspect, the invention provides a process for producing a polyester composition
comprising the steps of:
blending in dry state
50 (a) 100 parts by weight of an aromatic polyester,
(b) 0.005 - 10 parts by weight based on component (a) of an epoxy compound of the formula (I):

- ﬁz-cncn,o—'-(-—Arcoocazcl_:ncnzo—-),-,-,—.-Arcoocnzcn-7:32

OH



-

-such as inpact strength and excels in flowability and residence stability
_.during nolding, which also ha eggg%{ ent hydrolysis stability,

% heat - agi ng resistance, resist ance %2 ermal cycling and weat herability,
“and thus which is useful for producing electric or electronic parts and as
aut oo bivhdleiP AF & 2. Cs TS0 RioMER GrouptY €NL ICANs B BNV dile Groas; ‘:‘ast o0 1d B iRcNRv@sSpect, a
pol yest#@a conposition conprising: (a) 100 parts by weight of an aromatic
pol yest(ey 1 - b par®. t30ksight béed a comivyiented) @hbt IBREaE dstomeniraehcias af Bist @he an
epoxy clontpanaigloupfseibdia ffoar spokyacdrboxyl, catboytater dstefchridXxyl(c\ahie amids, adid ahtgydidde] er r |

ar aimat | imidgroadepxytate satt.rhydroxyl, emipe Bndocygrromnquips, thei efastomerhadng ateddle mpadulussf €) ; and
(c) 1 -6.000kgem? andoy wei ght based on conponent (a) of at |east one el astoner
whi ch hahereafter msiting anchetiringtiee: teeifiab mbrtuser gt & tomperelurd 5500 f highendhan themtting | |,

car bokajit gt the grematie PO'erbox lic acid amide, acid anhydr| de, 45 inide,

car boxy [Father. §§|qu9 ZFP"" inyRtiap haseor 'Bp' 'F‘H aqvartagepuslyy i9iRIMs Bhv i ng a
t erddi 1“% "PRS?Y erd "bfhe I"ea“’ 0">k E‘@P* cor E'Pr ’?%P"QH%PP(&'F“"%B‘E@P"" t he

i nven?’] fB’\fi° g‘] B iy o

|° r ¢ ha vx '
o i ?ﬂa 'aﬁﬁffé’ ﬁ%%r P '5%&%::0& e

ormu 1 Bl
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.,..f rom Qihbﬁhthg fit b 1‘551"la¥lﬂl§alen@ arboxylic acid, 2,5-naphthalene dicarboxylic acid, 2,6-naphthalene
} I dicarboxylic acid, 2,7-naphthalene dicarboxylic acid, 2,2'-biphenyldicarboxylic acid, 3,3"-biphenyldicarboxylic
\J" acid, 4,4"-biphenyldicarboxylic acid, 4,4'-diphenylether dicarboxylic acid, 4,4'-diphenylmethane dicarboxylic
20 acid, 4,4'-diphenyisulfone dicarboxylic acid, 4,4'-diphenylisopropylidene dicarboxylic acid, 1,2-bis(phenoxy)-
ethane-4,4'-dicarboxylic acid, 2,5-anthracene dicarboxylic acid, 2,6-anthracene dicarboxylic acid, .4,4"-p-
terphenylene dicarboxylic acid and 2,5-pyridine dicarboxylic acid. Terephthallc acid may preferably be
used. .
Two or more aromatic dlcarboxyllc acids may be used in comblnatlon One or more aliphatic i
25 dicarboxylic acids such as adipic acid, azelaic acid, dodecanedioic acid, sebacic acid and dimer acid; :
and/or one or more alicyclic dicarboxylic acids such as cyclohexane dicarboxylic acid may be used in
combination with the aromatic dicarboxylic acid as long as their amount is small.

Examples of the diol component include aliphatic diols such as ethylene glycol, propylene glycol,

K/ butylene glycol, 1,5-pentane diol, hexylene glycol, neopentyl glycol, 2-methyl-1,3-propane diol, diethylene

30 glycol and triethylene glycol; alicyclic diols such as 1,4-cyclohexane dimethanol; as well as mixtures

thereof. Small amount of one or more long-chain diols with a molecular weight of 400 - 6,000 - such as
polyethylene glycol, polypropylene glycol and polytetramethylene glycol may be copolymerized.

Specific examples of the aromatic polyester include polyethylene terephthalate, polypropylene tereph-
thalate, polybutylene terephthalate, polycyclohexanedimethylene terephthalate, polyethylene naphthalate,

35 polybutylene naphthalate, polyethylene-1,2-bis(phenoxy)ethane-4,4-dicarboxylate; as well as polyester
/ copolymers such as polysthylene isophthalateftersphthalate, polybutylene terephthalatefisophthalate, poly-
\_/ butylene terephthalate/decane dicarboxylate and polyethylene terephthalate/4,4"-biphenyl dicarboxylate.
Among these, polybutylene terephthalate and polyethylene terephthalate which have well balanced me-
chanical properties and flowability may preferably be used.
40 The aromatic polyester which is used in the present invention may have a relatlve viscosity of 1.10 - 2
and preferably has a relative viscosity of 1.15 - 2.0, more preferably 1.3 - 1.85, at 25°*C when measured as
a 0.5% solution in o-chlorophenol. If the relative viscosity of the aromatic polyester is less than 1.15,
sufficient mechanical strength cannot be obtained. If the relative viscosity is more than 2.0, a molded article
with good surface gloss cannot be obtained.
45 The epoxy compound employed in the present invention is represented by the above-descnbed formula
(1. .

.Proferred examples of the gro'up. Ar include 1,4-phenylens, 1,3-phenylene, 1,2-phenylene, 2-methyl-1,4-
phenylene, 4,4'-biphenylene, 3,3'-biphenylens, 2,2'-biphenylens, 3,4'-biphenylens, 1,4-naphthylene, 1,5-
naphthylene, 2,8-naphthylene, 2,7-naphthylene, 1,4-cyclohexylene, 1,3-cyclohexylene, 1,2-cyclohexylens,

50 4,4"-bicyclohexylene and 2,6-decahydronaphthylene Among these, 1,4-phenylene, 1,3-phenylene and 2,6-
naphthylene are especially preferred.

The degree of polymerization ™" in the formula (}) is from O to 20 inclusive and may be 0 or an integer
of 1 - 20, preferably 0 or 1 - 10. The epoxy compound may be a mixture of compounds with various
degrees of polymerization ,

55 The process for preparation of the epoxy compound represented by the formula () is not restricted. For |
example, it may be obtained by reacting a hydroxycarboxylic acid with an epihalohydrin under the presence ’ I
of a catalyst such as a quaternary ammonium salt, tertiary amine and tertiary phosphine at 40°C to 150°C ' :
to halohydrin ester-etherify the hydroxycarboxylic acid and then adding an alkaline metal salt to eliminate
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35 Examples of the a-olefin in the glycidyl group-oontammg copolymers (i) of an a-olefin and a glycidyl
P ester of an a, g-unsaturated acid include ethylene, propylene, butens-1 and octene-1, and ethylene may
\\ preferably be used. The glycidyl ester of an a, 8-unsaturated acid means a compound represented by the

general formula:

CH,=C-COOCH,,~CH-CH

\/2

R

45 (wherein R is hydrogen, a lower alkyl group or lower alkyl group substituted with a glycidyl ester group).
Examples of the compound include glycidyl acrylate, glycidyl methacrylate, glycidyl ethacrylate and
glycidy! itaconate. Among these, glycidyl methacrylate and glycidyl acrylate may preferably be used.

The glycidyl group-containing copolymer may be copolymerized with one or more other copolymeriza-
ble monomers, for example, vinyl sthers, vinyl esters such as vinyl acetate, vinyl cyanates, aromatic vinyls,

so carbon monoxide and unsaturated monomer esters, in particular, Ci - Cio alkyl acrylate and Gy - Cyo alkyl
methacrylate.

The content of the copolymerized glycidyl ester of the «, g-unsaturated acid in the glydicyl group-
containing copolymer is preferably 0.1 - 50% by weight, more preferably 1 - 25% by weight of the glycidyl
group-containing copolymer. if the content of the copolymerized glycidyl ester is less than 0.1% by weight,

55 the improvement in the mechanical properties of the polyester composition is small, and if the content is
more than 50% by weight, the flowability during molding is decreased. '

Preferred examples of the glycidyl group-containing copolymers include ethylene/glycidyl methacrylate
copolymers, ethylene/vinyl acetate/glycndyl methacrylate copolymers, ethylene/glycidyl acrylate copolymers,

5
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; dimerate, acrylamide, methacrylamide, maleic imide, N-phenylmaleic imide, and sodium methacrylate.

\/’ The method of grafi-copolymerizing the ethylene-based copolymer with the unsaturated carboxylic acid
or the derivative thereof is not restricted. The graft-copolymerization may be accomplished, for example, by
dissolving the ethylene-based copolymer in a solvent such as benzene and toluene under heat and adding

40 thereto the unsaturated carboxylic acid and/or the derivative thereof and a radical initiator; or by melt-
compoundmg the ethylene-based copolymer, the unsaturated carboxyllc acid and/or the derivative thereof
and the radical initiator using an extruder or a kneader. When the unsaturated carboxylic acid and/or the
unsaturated carboxylic acid anhydride is graft-copolymerized, the resulting copolymer may be treated with
an appropriate amount of a metal compound to form a metal salt of the carboxylic acid.

45 The content of the unsaturated carboxylic acid or the derivative thereof to be graft-copolymerized is
0.01 - 10% by weight, preferably 0.1 - 3% by weight with respect to the modified sthylene copolymer. If the
grafting is less than 0.01% by weight, the improvement in the impact strength of the aromatic polyester is
not sufficient, and if the content is more than 10% by weight, the flowability of the resin composition during
molding is degraded.

50 Preferred examples of -the unsaturated carboxylic acid constituting the sethylene-based random
copolymers (jii) of ethylene and an unsaturated carboxylic acid or a derivative thereof include Cs - Czo
unsaturated carboxylic acids. Specific examples thereof include acrylic acid, methacrylic acid, crotonic acid,
maleic acid, fumaric acid, itaconic acid, 5-norbornane-2,3-dicarboxylic acid, tetrahydrophthalic acid, dimer
acid and methylendomethylenetetrahydrophthalic acid. Among these, acrylic acid and methacrylic acid are

65 eospecially preferred. Preferred exampies of the derivative of the unsaturated carboxylic acid include metal
salts such as lithium, sodium, potassium, magnesium, barium, zin¢, aluminum and caicium salt; and C; - Cs
alkyl esters of the unsaturated carboxylic acid. Preferred examples of the ethylene-based random
copolymer include sthylene/methyl acrylate copolymers, ethylene/ethyl acrylate copolymers, ethylens/butyl
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may also be used. '

The conjugated diene-based polymers (v) having at least one functional group selected from hydroxyl,
carboxylic acid anhydride, amino and ¢cyano groups may be obtained by graft-copolymerizing or random-

35 copolymerizing an unsaturated monomer having the above-mentioned functional group with the conjugated

, diene-based polymer.

\_/ The conjugated diene-based polymer used as the base of the graft-copolymerization may be a polymer
obtained by polymerizing a conjugated diene-based monomer such as butadiene, isoprene and cyclopen-
tadiene, as well as a copolymer obtained by copolymerizing the conjugated diene-based monomer with a

40 copolymerizable monomer such as aromatic vinyls such as styrene, cyanated vinyls such as acrylonitrile,
and acrylates such as ethylacrylate or methylmethacrylate. '

Examples of the 'conjugated diene-based polymer include polybutadiene, butadiene/styrene copolymers,
butadiene/acrylonitrile  copolymers, styrene/butadlene block copolymers and styrene/isoprene block
copolymers.

45 The monomer to be graft-copolymerized with the conjugated d|ene-based polymer may be any
monomer as long as it has a hydroxyl group, carboxyl group, acid anhydride group, amino group or cyano
group. Preferred examples of the monomer include methacrylic acid, acrylic acid, maleic anhydride,
acrylamide, methacrylamide and acrylonitrile. . o _

Preferred examples of the copolymer include  butadiene/acrylonitrile  copolymers,

50 butadiene/styrene/acrylonitrile copolymers, butadiene/acrylonitrile/acrylic acid copolymers,
butadiene/styrene-g-methylmethacrylate/styrene  copolymers,  styrene/butadiene-g-maleic  anhydride
copolymers and styrene/isoprene-g-malsic anhydride copolymers.

Among the above-described elastomers (i) - (v), more preferred are (i), (ii), (ili) and (iv), especially (i)
and (ii). These elastomers may be used individually or in combination.

65 Although not essential, the weatherability of the polyester composition may further be promoted by
blending therein a hindered phenol derivative and/or a sulfur-containing ester compound.

Preferred examples of the hindered phenol compound which may be used in the present invention are
those having a structural unit represented by the following formula (l):
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eno’lcm u

(RSSR4COOCHz-)TC (IV)

35 (wherein each of Rz and R: independently represents a Ci - Cio alkylene group, each of Ry and Rs
; independently represents a Cs ~Cso alkyl group)
W, Preferred examples of Rz and R: include methylens, ethylene, propylene, butylene and hexylene
groups. Preferred examples of Rz and Rs include octyl, decyl, lauryl, dodecyl, myristyl and stearyl groups.
Specific examples of the sulfur-containing compounds include dioctylthiodipropionate, didodecyl-
40 thiodipropionate, dodecylstearylthiodipropionate, distearylthiodipropionate, dimyristylthiodipropionate,
ditridecylthiodipropionate, didodecyl 8, g'-thiodibutylate, distearyl- 8, g'-thiodibutylate, pentaerythritol-
tetrakis(dodecylthiopropionate), pentasrythritol-tetrakis(dodecylthioacetate), pentaerythritol-tetrakis-
(dodecyithiobutylate) and pentaerythritol-tetrakis(octadecylthiopropionate). Among these, didodecyl-
thiodipropionate, distearylthiodipropionate, distearyl-g, g'-thiodibutylate and pentaerythritol-tetrakis-
45 (dodecylthiopropionate) are preferred. .
The total content of the hindered phenol derivative and/or the sulfur-containing ester compound may be
0.01 - 5 parts by weight, preferably 0.05 - 3 parts by weight, more preferably 0.05 - 0.5 parts by weight with
respect to 100 parts by weight of the polyester. By incorporating the hindered phenol derivative and/or
sulfur-containing ester compound in the polyester composition in the amount as mentioned above, the
s¢ properties of the composition of the present invention may be promoted, and the weatherability is also
improved.
Although not essential, the rigidity of the composition of the present invention may greatly he promoted
without degrading other properties by incorporating in the composition a fibrous and/or granular filler.
' By incorporating a filler, the resistance to thermal cycling is further promoted due to the synergistic
85 effect of the epoxy compound and the elastomer.
Examples of the filler include glass fibers, carbon fibers, metal fibers (e.g., stainless steel fibers),
aramide fibers, asbesios, potassium titanate whiskers, wallastonite, glass flakes, glass beads, talc, mica,
clay, sepiolite, calcium carbonate, barium sulfate, barium carbonate titanium oxide, aluminum oxide and
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et hyl eresttusiet tgm thadhopien vbicic spfathgnmmsisfrone thl yokiausion distdiy lthenddstvarer i¢liad fom the
copol yrheprsr negregt feomthe extrasidmdisy mayaprefplably be eropayey.ner s. 20 (D) Copol yners of
et hyl ene Hiedrogim pampoitiendof dhe presentsiaysotivinf maydeasilyniel meideet ayt o céivemipiat methbdst hese -
c opofsy rfghsasiinipetiondaoiding Anpg exiwsion meldings ensk the resulling toldedkarticle ta picelishl propsdiponi f i ed
et hyl ene/ merﬂﬁpct%etethatp@sent invention will further be described by way of examples and comparative
examples”thereof. These examples are presented for the illustration purpose only and the scope of the
invention is not limited thereto.
i
' a0 Examples 1 - 20, Comparative Examples 1 - 13
One hudred parts by weight of a polybutylene terephthalate with a relative viscosity of 1.65, the
elastomer (A-1) to (A-19) listed in Table 1, the epoxy compound (B-1) to (B-6) listed in Table 2,were dry-
blended using a V-blender in the mixing ratio shown in Table 3, and the resulting blend was melt-
85 compounded, and pellstized using a 30 mm ¢ twin screw extruder. The obtained pellsts were fed in a 5-
; ounce injection molder of screw-in-line type. Setting the cylinder temperature to 250°C, mold temperature
./ to. 90°C, and the molding cycle (injection time/cooling time/interval time) to 15 seconds/20 seconds/10
seconds (hereinafter referred to as molding cycle [A]), ASTM-1 dumbbell and Izod impact test pieces with
1/4 inch width were obtained and the minimum injection pressure {guage pressure) which is the minimum
40 pressure required to feed the resin in the mold cavity was determined. The smaller this value, the greater
the flowability of the composition during molding. If this value sharply decreases after long period of
residence, it means that the residencs stability is poor.
To determine the influsnce by the residence time on molding, test samples were obtained in the same
manner as described above except that the molding cycle (injection time/cooling timefinterval time) was 15
45 seconds/20 seconds/900 seconds (hereinafter referred to as molding cycle [B]).
The obtained test samples were treated with boiling water at a temperature of 100 C for 15 days.
The resulting test samples were subjected to tensils test in accordance with ASTM D-638, and to Izod
imapact test in accordance with ASTM D-256.
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SO Preferred exanples of the unsaturat ed carboxylic acid constituting
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-,

-al cohol (e.g., allyl nethacrylate); heterocyclic conpounds containing a
plurality of unsaturated grOU@é‘?gzgzm griallyl cyanurate, triallyl
“-isocyanurate and tris-acryloyl-S-triazine); polyfunctional vinyl conmpounds
"(e.g., di- and tri-vinyl benzene), triallyl phosphate and diallyl
pht hal ate. Anong these, allyl nethacryl ate, ethyl ene di net hacryl ate,
diallyl phthafate] trrallTy] r1socyanufate, triallyl cyanuratej;triacryloyl

hexahydro-S-t¥iazine and 2D triallyl|benzeng, are greferred. The content of

t he crosslinkable&nnnoner s preferaply O. - 5%jby weight Wwith respect to
the graft base. The vinyl ponomer which is fted to the pollyacrylic graft
base may be af | east one nenber sel egted f Q@ronatic vinyl jconpounds,

cyanated viny] cofpounds aphd (meth)agryl ateftonpoynds. Preferjred are

a-met hyl styrgne, jstyrene,}acrylonitfile, nethyl nethacrylatg, glycidyl

met hacryl ate pnd ¢l yci dyl acryl aye, @s 25 W11 as|mxtures tHereof. The
abd%e-nentionpd cnossl i nkabl e nomefs nmay He copgl ymeri zed ijn conbi na-
tion with thefgraflt conpongnt. IMhe_a¢rylic/polynerq may be of jany structure,
and may prefefably be a nmulti- etﬁﬁ pol of solcalled corg-shell type.

As the above-jentiloned rubbery £0pol ose cqmrerci al |l y javai |l abl e such
as,sol d under|the |trade nafres of (commdgrcially avail able from
Rohm and Haas| Co.)|, "Kane-pAce" @comgr 30 ajail abl e frgm Kanegaf uch
Chem cal Induptry |Co., Ltd] mrerci gl 1y avail aljl e from Vorg-
\Warner Co., L{d.),| and " BT/ \" (lcomeercialfl y avei | ablje from Kureha -
\gpenical Induﬁ ydCb., Ltd. ) bd _useé. Thq configat ed di ene-based
[
a
z

d.),
okyrmers (v) gi g at | eas ¥ dnal group sel egt f rjom hydr oxyl ,
carboxylic ac g nthydri de, Cy&no groups |may bg’bbt ned by
we

gr af t - copol§ng ijng or rar pokg/meri zi ng jan ussat ur at ed nononer
havi ng t he 8bpye- nenti oned goupgW t h tihe céhjugat d di ene-based
pol yner. Thg tonj Ugat ed di gne- bgled gol WETCused gs t ase pf the
gréﬁt-copolynﬁriz tiom may jbe alpol yrer &bt ai ned Hdy rizjng a
conj ugat ed di ¢ne- ase&~qpncner Suckd ds - kut adi ene, (i s and cycl open-
tadi ene, as wgl | aScefdliymer =Bbt aijne@ by copol yiner ing the conj ugat ed
di ene- based mpnoner w™h a {40 cgpol yrferi X meP duchg as| aromati c
fvigyls such ag styfeng, cygnat e@ Vi ny ryYlrofd @1l el and
acryl ates such as | at exor ne ate. |Exanpl ps of the
conj ugat ed di ¢ne-b ne, adi epe/ styrene
copol ynmers, bt adi yr t ad| ene bl ock
copol ynmers ang sty
35 o
, ™~
N\ X i
U ke
5 N
40 o~ =/0
57 & 3]
o
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£
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‘copol yners. 45

.conj ugat ed di ene-based pol yner

?hydroxyl group, carboxyl

gr oup,

B0 22 ey

ri de group,

The nononer to be graft-copolynerized with t he
nononmer as long as it has a
am no group or cyano

group. Preferred exanpl es of the nmononer include nethacrylic acid, acrylic

acid, mal ei c anhydride,
Preferred exanpl es

but adi ene/ acrylonitrile
copol yners,

st yrene/ but adi ene- g- mal ei

styrene/i soprene-g-nal ei ¢ anh
nor,

el astoners (i) (v),
especially (i) and (ii).
conbi’hation. 55

hi ndered phenol derivati

Preferred exanples of the hi

i nvention are t he
Y

present
following formula (I1):
[err] 10 (wherein [err]
\et/hyl, propyl and t-bqu
\l ess than 500 are pref=r
conpaund i ncl ude triethy

of

but adi ene/ dcryl
but adi ene/ st yr ene- g- net hyl net

Al t hough
pol yester conposition nmay funther be pro

net h

Cr yl am d¢=1

not essenti

e apd/or a sulf

pse fhaving a str
EP 0 292 25
psents a [er
bup) . Those
Speci fic ex

epr
8d.
Bne

w
dered pheno

rryl am de and

Al

r-containing e
conpound whi ¢

havi ng a nol ecu
anples of the h

gl ycol -bi s-3-(3"-t-butyl tg' - hydr oxy- 5- ngt hyl phenyl) pro
1,3,5-tris(3'5' -di-t-iutyg-4|-hydsoxyberizoyl) isocyanur
1,3,5-trinethyl-2,4,6~tr|s(3}5 4 -t-butlyl -4'-hydroxybe
hexanet hyl ene glycolfbis-[err]G?sS-di-t- but yl - 4- hydro
pr opffonat e] , o 5-° ' N
6- (4' - hydroxy-3,5' -di g -put y] anig¥ no) - 2,{4- bi s-octyl thio
) ] ™~
- g B
\/ 30 T SN/O
© :
o
Q
3]
o)
35 8
. :N
Y % Y
O @
40 S/ -sIJ
k-
S
3
o}
o8
4 E
° 1 9 S
o m q
Q o
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50

55

t he weat her 4
ot ed by bl endi 1

uctural unit rej
1 BL 5
r] al kyl group

crylonitrile.

t he copol ymer include

copgl ymers, 50 .|butadi ene/styrgne/acrylonitrile
onitrilelacfylic acid dopol yners,
hacryl at e/ sfyrene copol yrers,

¢ 4gnhydri de copol yners and
ydri de copo|ynmers. Anong the above-descri bed

e prleferred aref (i), (ii), (iii}) and (iv),

Thege el astonerp may be used ifdividually or in

\bility of the
g therein a
ter conpound.
may be used in the
)r esent ed by the

such as net hyl,
ar wei ght of not
nder ed phenol

Di onat e,
ht e, 15
nzyl ) benzene,

Ky- phenyl )

L1, 3,5-triazi ne,

13



tetraki s(nmethyl ene-3(3',5 -di-t-butyl-4'-hydroxy-phenyl) propi onat e]
met hane,
~2,2-thio[diethyl-bis-3(3",5"- dIE? 0_2b93t2>§|1 _BJ, hydr oxyphenyl ) pr opi onat e],
n- oct adecyl - 3- (4' - hydroxy-3',5' -di -t - but yl phenol ) propi onate, 20
N, N - hexanet hyl ene- bi s-3(3'-5'-di -t-butyl - hydroxy- propam de),
1,3,5-tris(3",p' }dif-t-butyl-4 -hydroxXybenzyt - Tsocyanurate:;
3,5-di-t-butyl drpxy- benzyl phosphoric acid-dimethyl ester and
bi s(3, 5-di-t-but $-DEdr pxy; bgnzyl phesphoric acid) nononethyl ester
ni cRel salt. ks g, nﬁ'oocﬁad%cyﬁp- %L (@' -hyds 0d/- 8 8 -Bi -t - butyl phenol )
propi onat e, i|[EEthy! ene-3(3', 5 -di-t-butyl-4'-hydroxy-phenyl)
pr opi onat e] and ttiethylene glycol-bjs-3-(3" - 25
t-butyl-4"-hy 15- met hyl phenyl ) propionate are preferred. The
sul fur-contain ,géez cpnpounds whi ch may be used in the present
invention are e §@ntpiging ad keast onansu fur atgmip the nol ecul e.
Preferred exan 8f: *he| est er conpouRds<ney Be RepResint®d by the
W
Yy

t e

T O

foll owi ng forr and (IV). 30 Jerr] 35 (wherein each
of [err]i ndeper esents a [err]al kyl ene group, each of [err]
i ndgpendent |y - a [err] al kyl group) Preferred exanples of [err]
i ncl ude net hyl -hyl ene, propyl ene, butylene and hexyl ene groups.
Preferred exanpd: rldinc@ udk BetPl Sderyl, fawylg godecyl, nyristyl
\and stearyl gr iffi c exanples of the sul fur-cortaining conpounds
i ncl ude di oct yl +orat-e—didadecyl - 40 thi odi propionate,

odecyl st ear yll (9pgjodi propijonat e, di stearylthiodi propionate,
dinyristylthi o fSdpEonatie, ,dig rdegyl hi,odi_pr opi onat e, di dodecyl
[err]-thiodi byt ¥f(dtEs di gt €ar g - gl edr |4 higpdgbuﬁylfét § §en8aer ythritol -
t et r aki s(dode¢y|§|Bitb¥r opilonat e) , = =
pent aer yt hr it pl {38 aki sdodecyl! t hi oacetate), pentaerythritol-tetrakis-
(ddecyl t hi abpt yI at e} ang - .

pent aeryt hria pl g-gt;r'iaki s(oct adecyl t hi opr opi onate). Anmong these, di dodecyl -
t hi odi propi énpat (g © stear)dtljjogipgopioaate, ~ o~ « 9w
distearyl-[erf]qEed butyl ate” and - pent ferPt (Fi £l Tt ePraRis- 45
((daglecyl t hi opf offidAat e) are preferred. The total content of the hindered
phenol derivatgyvesand/ or {the sul fur-containing ester conpound nmay be 0.01 -
5 parts by wej §ht? prefefably 0.05 - 3 parts by weight, nore preferably
0.05 - 0.5 paya&E by wei ght ‘Wi Bh Respe® €0 90® parts by weight of the

pol yester. By rgcﬁﬁpor at{ n§ t e Ni mered-penol dertvati ve and/ or

sulss ur - cont ai n[jgg~ester conpound in the polyester conposition in the anmount
as mentioned pgove, tne

Compoan

- — i ~N m ~4 -4 [ i ~—t -4 L
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{ 50 properties of the conposition of the pr esent

and t he weat her

rigidity of the conposition of

i nventi on may be pronoted,
Although not essential, the

ability is also
i nvent'i on may greatly be

EH&E presen

g pronoted w t hout degradrng other propertres by incorporating in the

conposition a fgd
t he resistance

~—By—tncorporattng a filler,

pronoted due to the

cycllng is further

synergistic 55 ﬁigf the epoxy conpound and the el astonmer. Exanples of
the filler incl ; fibersg carbondibers, rmstwal -nfr-bers (e.qg.,

st aignl ess st eel q garanrde fTbers,” aSbest 0s, potassrunrtrtanate

whi skers, wal | astgnipfe~gl ass fl akes, glass beads, talc, mca, clay,
sepiolite, caIi:uﬁrcarb0ﬁater—barrUﬁreu++a+e——ba++ﬂﬁ+ea+beﬁa%e titani um
oxi de, al um num oj EP 0 292 251 Bl gypsum fi bers. Anong these,

gl ass fi bers of
content of the
respect to 100

aromati c polyesg

nor e of
u

one or
stabilizers,

dyed® colorants$

preparation pr
(restricted, th
mel t - conpoundi
Kﬂﬂ asf omer and
point of the 1
a dry state th
and thereaftet
5- 50[err] Ch

by asdi ng the~}

aromatic pol y®
i ncor por at ed,g

% de .and 8
¥olEEopped strand type are especially preferred. The
B 33 usudl 18 Bt 2ok Bhdh B RarPs Ry weight with
S wei gft 8f The afonBtiT Pbl JesTer™conposition. The
9fposi ti on of the present invention may further contain
conventional addrtTves such as antioxidants, heat
[Eet absorbers, |ubricants, nmold rel gasing agents,
gj—@g pi gnegt s_ and g\uclqeqp ng ggelgts Al t hough the

¢ he cenpesivion of thewpresent invention is not
frfdsi ti on may preferably be prepared by (a)

r, the

conmpound at a tenperature hi gher than the nelting
i C pol peséeres Us NG aR extiduder,wore (b) by blending in
@ESi ¢ pol BesFerd Ghemepaxyh c&mpBund #hd the el ast orer
ﬁé—and stirring the resulting mxture at a tenperature
®han the nelting point of the aromatic pol yester or (c)
ojponents at the end of the polynerization of the

§ cases where the fibrous and/ or granular filler is

O
e]

trqnmh

CROXY
S Gi
i

80

35

.0 .\

1
1

{parts by
1

Amount
wt)

Epoxy Compound

No.
B-1

B~1

Amount
(parts
by wt)
20
20
20
20
20
5
20
20

Elastomer
10

No.
A-11

A-12
a-13
A-14
A-15
A-16
A-17

Example
13
14
15
16
17
18
19
20

Ex. 1

Comp .

BEx. 2

Comp.

Ex. 3

No.
“Comp.
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’15 extrenely great resistance to thermal cycling may be obt ai 'ned' by first
el t-mxing the aromatic polye
-formula (1) and the fibrous and

poxy conpound represented by the
and then nmelt- m xing

%,:GU 2921d8¢

or granular filler,

the el astoner therewith. Although the preparation process in this case is

refilting blen
twin screw ext
nol der of scre
250[err] C, nol
tine/cooling

not restricted, process in which the three conpo- nents, i.e., the
aromati c pol yest onpourid, the epoxy conpound and ttre—frbrous and/ or
granular fille re|28Jirstwmeht -4 xed disiang an extpuder to pelletize the
resulting mxtur &8 hdn thasped| & seand t hei elastiongr are nel ted and

mi x&d usi ng an{extri@@rsEdr a procéss*in whichthe thre® conponents are fed
into an extruder [gr “t’g’u%' hopper which is farthernost fromthe extrusion
die and the el asth is fled fromthe hopper nearest fromthe extrusion
die, may preferabby|be engl oyed. The resin conposition of the present

i nvgntion may éaﬁLH§6; ngyl ded by the conventional nethods 25 such as

i njection nold gg geixtrusgonnrrg di:ingo aad tlg’p r'gesgl t'gng nol ded article
has excel | ent pers Hes. (The or f det & oR t Ke present ~i nMention will further
be described by y&weor-exdnpl es and conparative exanpl es thereof. These
exanpl es are pfesgnted o theTtH+ust+at+or—purpose—only_and the scope of

t hessi nventi on ed thereto. 30 Exanples 1 - 20, Conparative
Exanples 1 - 1B¢ parts by wei ght of a pel ybutyl ene terephthal ate
~wth arelative ofnl1. w50t g agtongr €A-¢) 0 (A1 9) listed in
\Tdble 1, the epé id (B-1) to (B-6) listed in Table 2, were dry-
\blended using g ' i Xi ' ' e 3, and the

35 conpounded, and pelletized using a 30 nm|[err]
Dbt ai ned pellets were fed in a 5- ounce injection

ypeE St@n@ tRe yliBdef t@&n@rature to

e Yo 0 C, “ant? tAe nBl di*ng“cytl e (injection
time) to 15 seconds/ 20 seconds/ 10 seconds

(héreinafter 'rlef

elfred 10

S nolding cyclre [A[), ASTM I dunbbell and |zod

i npact test pifeces&wiTh 1/4 inch width were obtained and the nini num
. H . ) & - M . . . .
i njection presjsu 5»( ﬁlage pr‘gssurg) whi 2h is the m ni mum 40 pressure
required to feed -é_ﬁeogesi  id the<noRd @avdty @RasSdeterdi ned. The smal | er
\thes value, the gigdter the flowabilTty of the conposition during nolding.
If this value ' i ' ce, it means
that the resideggexstabiljty is poor. To determi ne the influence by the
residence timg gp, gol di ng] test sanples_were ogtained in the sane manner as. .
descri bed aboveggkgept that the; npl dingcygle [i n.j,ecjiqﬁn time/cooling
tife/interval t.g?g;was 1b ' -
. -3
N\ X —
Of » Lo B I B B T- B T A T T | |
910 ! 1 ] 1 1 [ ! [ 1 [} !
m2 m 2] m -] m oM 1] m m m
40
233 -
MO W3 © O o o o © o O o o
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S

EP 0 292 251 B1 EP 0 292 251 B1 1 9 EP 0 292 251 B1 The ASTM 1
_dunbbel | s obtai ned through nold@qu&%ﬁéﬁ ] were subjected to a heat
.cycling test in which thernmal shoc t hermal cycl es consisting of

150[err]C for 2 hours and -40[err]C for 2 hours was given. The ASTM 1

dunbbel I s obt ai ned through nolding cycle [A] were treated using Sunshine

Weat hero- 5 nefe nae condrtrons—of —arccurrent—of—59 rc vol tage
of 80 V, rain 12 mipnutes/cycle 60 minutes/roomtenperature of 9Qe[rr] C,
for 40 days. Fulthef® test jsanples obtained in the same manner as in
Exanpl e 1 excepl t romati c pol yester was pol yethyl ene t¢rephthal ate
wth a relativefvi fol. 30 (BXtRUS|PN and,molding tgnperature of
285[err]C, noldjte Ln gplq;nq;of"920°erg]C1;(g;aqgle 2¢) and test
sanpl es obtained i £sane 10 manner as~ n anpl e 1 excapt that the
aro }ic pol yest el, Bolycyclohexanedinethylene terephthalatefwith a
rel atlve viscos|t) 1.42 |(extrusion and nol di ng tenperature of 300 C,
nol d tenperaturg | | di nd of 120 C) (Exanple 27) were also tepted in the
sane manner as des$dlr i bed -aQove. The results are shown in Table @ in
summary. 15 20 £5|d0 35
15 J,[_*_:
L
vy 1 ol % B}
" £ uwn o "N wn o [Te) wn o (=] wn
{ -~ o 0 o~ in o~ r~ (<) [y ] O\ < [ag] @
U M | 0~ N M NN A N - N N
20 miee N o
[+4] '—',_¢04JA<
~ o B4 0~
Q [ ] K
) --lHﬂ
& |V
>
Un) ﬁ\ wn n
25 ~d OV E . ‘. . u': c. o-
aoocu A N N ~MNN O~ N O
el B D o = o ™ - [,
olvlas o E : - 2
I E LM O °
Ol 13 ~ ;
= ,
(") @
4
o o~
O e
Hl~ o E
&l 20 i O V1 NN O O © O n I
110 O~ wn ~ ™ N @ [« ] ™ [} - (=}
g[S D Mm M M M N ™M M~ N e
35 Ol & &
L/ ZE& 0~
§ o
ErdNE
3430
40 E 00~
- O o A N N D N N~ N~ N
SO M N = <& - < Ah T O ™M O
el £ M~ ~
=H A
o
* s BT A AT AT A% e A g
%o B X0x0x0xBxEubxE5Ex5Ex
(S OHONORNURMOBNORNOKMOKMOMON

50 i
!

Examples 21 - 27, Comparative Examples 14 - 17
55

. Using 100 pa'rts by weight of a polybutylens terephthalate with a relative viscosity of 1.45, 20 parts by
weight of glas§ fibers (3 mm length, chopped strand type), elastomer (A-1) or (A-5) and epoxy compound
(B-1) or (B-4), in the amount shown in Table 4, melt-mixing and molding were conducted as in Example 1.

19



“.40 45 50 55 20 EP 0 292 251 Bl 21 EP 0 292 251 B1 EP 0 292 251 B1
5 Exanple 21 using 100 parts @gé"g%ﬂg{) pol ybutyl ene terephthalate with a
f-relatlve viscosity of 1.45, 2072 292 251 Bl parts by weight of
"glass fibers (3 mmlength, chopped strand type), 10 parts by wei ght of
el ast 0Merhe (TN, durhbBbitd Bbthinddlyth\bBANIRAIIRY cyRBAXDwdrd BitiRdl td Bhdat cydtifltebth

f ol | owhiegthbrmadshogiclofPIse Mdmat @ a2 Lbakbistifg df) 156 foP 2 Holit ahddl4b O8VER@ hours was
sul f ugiveont ai ni ng ester conpound (G 2) in the anbunt shown in Table 5. The
resul t s Tas ASTMavdumbbells obtained through molding cycle [A] were treated using Sunshine Weathero-
s meter under the conditions of arc current of 50 A/arc voltage of 80 V, rain 12 minutes/cycle 60
minutes/room temperaturs of 90 ° C, for 40 days.

Further, test samples obtained in the same manner as in Example 1 except that the aromatic polyester
was polysethylene terephthalate with a relative viscosity of 1.35 (extrusion and molding temperature of
285°C, mold temperature in molding of 120°C) (Example 26) and test samples obtained in the same

70 manner as in Example 1 except that the aromatic polyester was polycyclohexanedimethylene terephthalate
with a relative viscosity of 1.42 (extrusion and molding temperature of 300 * C, mold temperature in molding
of 120°C) (Example 27) were aiso tested in the same manner as described above. The results are shown in
Table 4 in summary.

15
20
25
N
35
40
45
50
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‘EP0292 251 B1 27 EP 0 292 251 B1 * C L S * EP 0 292 251 B1
(b) 0.005 - 10 parts by weight éaaéfé}%q ghonponent ‘(a) of an epoxy conpound
=of the formula (1): [err] V (wherernmAr 7i's a [err] aromatic group or

[err]alicyclic group, nis fromO to 20 inclusive); and 10 (c) 1 - 70
parts by wei ght based on conponent (a) of at |east one el astoner which has

at | east onefT(gsetlonal gfoup selected from epoxy, carboxyl, carboxylate
ester , carbgxwgcl|acid am de, acid anhydride, imde, carboxylate salt,
hydr oxyl , ami{ndaan@l cyano} groups, the el astoner having a tensile nodul us of
1 - 56,000 kgA[drff]|=15. 2| The conposition of claim1, wherein the aromatic
pol yester hag dftelgtive Viscosity of 1.10 - 2.0 at 25 [err] C when
neasured as a O %§g+uti bn i n o-chl orophenol. 3. The conposition of claim
1 or 2, whergin+d hesaomatic polyester is a polyal kyl ene terephthal ate. 20
4. The conpositi$n|Bclalmal o 2o weer ebn the wr omabi c pgl yesper is a
pol Y&ycl ohexanef ma&lﬂl eng §krephtTal e .N5. BThe~ con"pﬁsi tidan ofwcl aim 3,
wherein the Fol@ egl~ene {erephthal ate-i s pol ybutyl ene terephthal ate or
pol yet hyl ene |t eliepdhinhal at €. 25 6. The tonposition of any preceding claim
wherein Ar if tf&‘,jﬁrrrula (I') is a phenyl ene group, .
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“bi phenyl ene group or naphthyl ene group. 7. The conposition of any of clains
1 to 5, wherein Ar in the forwl&éb\%b&&l,&phenyl ene group. 30 8. The
~tonposition of any preceding clarm erern the content of the epoxy
conpound is 0.05 - 5 parts by weight based on conponent (a). 9. The
conposition of claim8, wherein the content of the epoxy conpound is 0.2 -
3 parts by weight 35 based on conponent (a). 10. The conposition of any
preceding claim wherein the el astoner has a glass transition tenperature
of not higher than O * C. 40 11. The conposition of any preceding claim
wheretn the tensile nodulus of the elastomer is 5 - 2,000 kg/cn 12. The
conposition of any preceding claim wherein the content of the & astoner is
3 -40 parts by weight based on conponent (a). 45 13. The conposition of any

preceding cl aim rermrtne erasvomner s serected from (T —pl gei dyl
gr oup- cont ai nijng| cigbal yners of an a-olefin and a glycidyl estgr 3of an a,
[err]-unsaturatep #&fd;, (ii) nodified ethyl ene-based copol ynef ssobt ai ned by
graft copol yngri gi an et lyl enevhased polg- B0 v ner wikhh @ 01 to 10%
by wei ght of gn srasur eeh car bexyldkc @cid os a dgrivaki ve $hegeof; (iii)
et hyl ene- based rpgldodn copolynEt s bf 2t HYl efle &hd an unsat ur at edycar boxylic
aci d ,or a derijvafdlNge®t hefeof; (iv) acrylic polyners which may Of may not
contain a diene-H{ged pol ymer; and (v) conjugated di ene-based pel yners
havi ng at |east Jesfe fundclti onal group sel ected from hydroxyl, [553'8
. . . [} ..
car boxylic, aqi d«nhydrijde, amno and cyano groups. I4. The Son®esi tion of
\clLaim 13, wherleifigjthe a-jolefin in the glycidyl group-containing, ¢opolymner
i's ethyl ene arnd |Ghe gl ydi dyl ester of the a, [err]-unsaturated"e‘id is
gl yci dyl msf,.hacré ate_arnd/ or glycidyl 28 B B,
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55 Examples 28 - 30

Melt-mixing, molding and evaluation of the properties of the resulting products were conducted as in
Example 21 using 100 parts by weight of polybutylene terephthalate with a relative viscosity of 1.45, 20
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I

EP 0 292 251 B1 acrylate. 15. The conposition of claim 14, wherein at |east
one unsaturated nononer select L ] alkyl acrylate, [err] alkyl

*ret hacryl ate and vi nyl acetatqugaeggkégé{copolynerized with the glycidyl
group- 5 cont ai ning copolynmer.. 16. The conposition of claim13, 14,
or 15, pukeryaielght Sy MeR\B i Iohdi cBAppéd Sidhd §56)E10 paits byWidhebidastemeriauy, at ed
aci d i n.otgag b@wyigiht @Y bpoy Euniposae-a), Bid b IRMG YiBsred Shefbl dompolid(chy andmk @6t . 10
17. Theoliowmgairicoraning estd sonipolr, (C\ah@rtRi dmdufteh&@anh Tatle RThé Fosung layscdhelwd inest er
of theThme5] unsaturated acid in the glycidyl group-containing copolymner is
1 - 25% Dby weight. 18. The conposition of claim13, wherein the unsaturated
carboxylic acid or the deriv tgv thereof in the di fi ed ethyl ene-based

copol ymer is at |east one of|[&r nsat urated carbdoxylic acids, acid 15
anhydri des thereof, glycidyl t hefieety. cbBfesl-kher eof , ami des ther eof
and nmetal salts thered?.ilg. ﬁ%e ogﬁﬂggﬁcggbcﬂ im13, wherein the

et hyPene- based polyner in th go T ed ethyl ene-ba %g copol yner is selected
from (A) copolyners of ethylene and propyl ene and/ but ene-1; (B)

copol yners of ethylene, propylene and/or butene-1 and [err] non-conjugated
di ene; (C) copolyners of ethylene 20 and [err] alkylacrylate or [err]

al kyjmet hacryl ate; (D) copolymers of ethylene and saponified or

non-saponi fied vinyl acetate; and (E) hydrogenated styrene-butadi ene bl ock
copol yners or hydroge- nated styrene-isoprene bl ock copolynmers. 20. The
gonposition of claim19, wherein the ethyl ene-based polymer in the nodified
g%pylene-based 25 copolyner is selected from et hyl ene/ propyl ene
copabyners, ethyl ene/propyl ene copolyners in which at |east one
non- conj ugat ed di ene of 1, 4-hexadi ene, dicycl opentadi ene, or ethylidene

nor bomane i s further copol ynerized, ethylene/butene-1 copolyners,

et hyl ene/ but ene-1 copol yners in which at | east one non-conjugated di ene of
1, 4- hexadi ene, dicycl opent adi ene, or ethylidene norbonmane is further
copdfyneri zed, ethylene/ nmethyl acrylate copolynmers, ethylene/ethyl acrylate
copol yners, 30 et hyl ene/ butyl acryl ate copol yners, ethyl ene/ net hyl

nmet hacryl ate copol yners, ethyl ene/vinyl acetate copol yners, saponified

et hyl ene/i nyl acetate copol ymers, hydrogenated styrene-butadi ene bl ock
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"copol yners and hydrogenated styrene-isoprene block copolyners. 21. The
conposition of any of clains 13 '?5]6&%?3%10 0, wherein the unsatuarated
~-carboxylic acid or the 35 deri Bhereof in the nodified
et hyl ene- based copol yner is selected fromacrylic acid, nethacrylic acid,
mal ei ¢ @g. d, sfeBhRidocGiHls), | taconic acid, crotonic acid, tetrahydrophthalic
aci d, 5-norbornane-2,3- dicarboxylic acid, nethylendonethyl ene
tetrahydrophthalic acid and acid anhydrides, glycidyl esters and im des
thereof. 40 22. The conposition of claim 13, wherein the unsaturated

carboxylic acid or the dgrn ne- based random
copolyner is acrylic acidg,. salt or a [err]
al kyl ester thereof. 23. |Th \herein the acrylic
pol ymer which may contair t is a
graft-copol ymer which is |objti ifng at | east one
unsat’ar at ed nononer sel egt ¢ ylic acid, [err]
al kyl esters and gl yci dyl les of yn ar omat i cwnonoviinyl s and cyanat ed
nonovinyls with a graft Bas ings as ists maj or constituent a [err]
al kylacrylate or a [err] [al ryrFate, “Whi c® nmay ¢r may not contain
polyq%tadiene. 50 24. The #¢r¥®%itijon of claim 13, whegrein the conjugated
di ene-based pol yner is sdl edjtedfrom-the—group—consi-stHng of pol ybut adi ene,
but adi ene/ styrene copol ynerisg QH;adiene-styrene bl ock g¢opol yners,
Styrene-isoprene bl ock cdp o & fut adi ene/acrylonitdile copol yners
ggjained by copol yneri zi Nd3HgE & t [cofbl yn#riziRg an ynsat urated mononer
Vi ng hydroxyl group, cgrie 212 & olp, ®aci d®anhyBri de ¢roup or ani no group.
55 25. The conposition of| Siye Eteﬁing claim wherein{the el astonmer has a
melt flowrate of 0.1 - ] ng m mut es which is deterdm ned in accordance
wth ASTM D1238. 29 EF&ﬂ 19%:251 Bl 26. The conposi i on of any precedi ng
claimfurther conprisig @l 6§ parts by wei ghb based on
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"conponent (a) of a hindered phenol derivative and/or a sul fur-containing
ester conpound. 27. The conpomqu) 5ﬁﬁfﬂrn26, wherei n the hindered
*-phenol - based compound has a structira it 5 represented by the
formula (11): 15 (wherein [err] alkyl) and has a nol ecul ar wei ght not |ess
t han 500. 28. The conposition of claim26, wherein the sulfur-containing
ester conpound is represent gepy—tg—20——Foe+nula (111) or (1V): [err]
[err] 25 (wherein each of RJ aj#]{ R4,} which may be the same or different, is
a [err] al kyl group, and eagh gj R3 jand R4, which may be the sanme or
diffserent, is a [err] alkyl igragp) . |29. The conposition of any preceding
claimfurther conprising a fjil i an anount of 50% by weight with
respect to the whol e conposifti gii® 34. The conposition of claim29, wherein
the filler is selected fromigl gge filbers, carbon fibers, netal fibers,
aram de fibers, potassiumtiita e i skers, glass flakes, glass beads,
wol "hst onite, gypsum fibers,| c Y. 35 o WCa talc, sepiolite, titanium
oxi de, al um num oxi de, cal ci urﬁI & banaty afy t@rium carbonate. 31. A
process for produci ng a pol ylesisge canposition conprising the steps of:
blending in dry state (a) 100 & s [oy weight of an aromatic pol yester; 40
(b) ,0.005 - 10 parts by weight |$i&sed on conponent (a) of an epoxy conpound
of the formula (1): [err] OH ( reiln Ar is a [err] aromatic group or [err]
alicyclic group, nis from(Q tpy ijnclusive); and (c) 1 - 70 parts by
wej ght based on conponent (&) it | east one el astomer which has at | east

ong 50 functional gro q;:lgxned from epoxy, carboxyl, carboxyl ate
tes, carboxylic acid am dg,—m&jed gnhydride, im de, carboxylate salt,
hydr oxyl , )
~{
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am no and cyano groups, the elastoner having a tensile nodulus of 1 - 6,000
kg/cn2; and thereafter nelting agsl the resulting mxture at a
“tenperature.5 - 50 C hi gher than t %y‘,ﬂlﬁﬂg poi nt of the aromatic

pol yester. 55 Patentanspriiche 1. Pol yest er zusammenset zung, unfassend: 30

EP 0 292 261 61111 (a) 100 Cew. - Tel | e si nes aromatl schen Pol yesters; (b)

0,005 - 10 Gew.-Teile, bezogqmg Bestgmatett+—t=), ei ner Epoxyver bi ndung

der Formel (1): 5 q2- C'ﬁCHZO Ar COOCH2CUCH2O-  Ar COOCH2CH- CH
(1) 0 ~~~oH 1§ (worn Ar |eine aromatische
C, - C2b- G uppe oder alizyklisdghe 5120- uppe und{n von O bis
einschlieflich 20 ist); und (Jc) :n-t\70 w» - @i | @| bezogen auf Bestandteil
(a), von zum ndest ei nem El ast opair , 6das [zuwi ndesé|ei ne aus Epoxy-,
Car boxyl -, Carboxyl at ester-, |Kaf€&ngaur darff d-7' SaUr eanhydrid-, |nid-,
Car bgxyl at sal z-, Hydroxyl -, Ami anogr upp¢gn ausgewAhite
funktionell e G uppe aufweist,} 1 bel das EFI astoner eonen
El astizitaftsnodul von 1 - 6.]00 auf wei st. |2. Zusamrenset zung nach
Anspruch 1, worin der aromatijsc ter—bel-2% | C oine relative
Vi skositat von 1,10 - 2,0 auflwe er als 0/5% ge Losung in
o- Chlwor phenol genessen wird. |20 nmrenset zung nach Anspruch 1 oder 2,
worin der aronmatische Pol yestier al kyl ent enephtha- lat ist. 4.
Zusammenset zung nach Anspruch 1 W% | nodef |aromat i sche Pol yester ein
\Pol yzykl ohexandi me- t hyl ent erlep istg 25 &
% ASHE
20 o ';'g'.’.i'};ﬁ
P
™ 01
>
t O 5
Q FIR N
n | oy-H|e O E =)
25 aclojo &8 0 ° . .
O | AlH@C | 0 0 ©
—~ | DN E -
Q |Hulg o0
C §<Hm~
o
i o
@ &
o o~
OO PN
M= O E
Bl £ O S o n
1jn O~ @ ~ N
gl 4 o ® © o
of® & X
35 ZiHn-
/ § o
PR 2
3¥ 30
5 4 g; 0 T~
40 S 2 BN o0
-
= -0
o
r—
2
45 ] W O ©
g . N N ™
% O
S
50
Claims
1. A polyester composition comprising:
55 (a) 100 parts by weight of an aromatic polyester;
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5. Zusamenset zung nach Anspruch 3, worin das Pol yal kyl ent er epht hal at

Pol ybut yl ent er epht hal at oder Pol yat hyl ente

r epht hal at

ist. 6.

Zusammenset zung nach ei nem der voqﬂebgggggﬁgp AnsprUche, worin Ar in der
Formel (1) eine 30 Phenyl engr uppe, Bip enylengruppe
Napht byl engruppe ist. 7. Zusamenset zung nach ei nem der ﬂ mHHIMIH”“lI#IH,
worin Ar in der Fornel (I) eine 1,4- Phenylen- gru pe ist.
Zusamenset zung nach ei nem der che morln der GEhaIt
der Epoxyverbindung 0,05 - 5 (¢ ausgehend Mon Bestandteil (a),
ist. 9. Zusammensetzung nach A‘sp‘ 8, vorin der Gehalt der
Epoxyvérblndung 0,2 - 3 Gew.-Teilf °b§zogen auf Bestlandtoil (a), ist. 40
10. Zusammenset zung nach ei nem|de ¥ her delrenden #WisprUche, worin das
El astoner ei ne d asUber- gangstlenpgradur Vom niehteehr als 0 * C aufwei st.
11. Zusammenset zung nach ol nemjdefry Bogher defiendén AisprUche, worm der
El astigi tatsnmodul des 45 El s 5 2.000 kq/cnR betragt. 12.
Zusar nmenset zung nach ei nem def nden Ansprjl che, worin der Gehalt
des El astoners 3 - 40 Gew. - Tei || auf "Bestarjdteil (a), ist. so 13.
Zusanmenset zung nach ei nem der olden—Ansprfiche, worin das
El astomer ausgew hlt ist aus: (I gruppe entthal t enden Copol yneren
aus eimema-Adefin und einemd einer a, [ ungesattigten Siure;
(ii) nmodifizierten Copol yneren basis, dig durch
wOpf copol yneri sati on ei nes Pg¢ly 5 n  AUf WAt hyl enbasis mt 0,01
- % ei ner ungesatti g eq JgrHshsijuck for3¢l nes Derivats davon
al ten murden (iii) Zufalls¢opdigreeren fauf At hyl gnbasi s aus At hylen und
elnerzange5|tt|gten Karbonslure¥§ i winerh Derivat davon; 31
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1. A polyester composition comprising:

55 (a) 100 parts by weight of an aromatic polyester;
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"¢iv) Acryl polyneren, die ein Polynmer auf D enbasis oder
nicht; und (v) konjugierten Polgag. dﬁksi Di enbasi: smmmlmtmltmuamll ne aus
“ Hydroxyl -, Carboxyl -, Saureanhydri m no- und Q/aﬁogfup'peri' adsgéwdhl t e
funktionelle Gruppe aufweisen. 5 14. Zusammensetzung nach Anspruch 13,
worin das @) 6bes-i10 parts Bl weighthabdir daRpapchsit (i) bt Ped coraguahy dratie féinaplgen i st und
der G ycidylester der a,j-ungesrttigten Sdure d ycidyl net hacryl at und/ oder
A ycidyl- acrylat ist. 15. Zusanmmrensetzung nach Anspruch 14, worin

zum ndest el ICHHEHCH, §-o¢-AL k¥COOCH |CHCH,01~-§-1.0- M GQJCH; CA~ CHY) (aprylat und
Vi nyl acet at abigéwghl tes ungesattigkes Monomer wel t er dem

A yci dyl gruppe @®nt hal t en- den CopolQHrer copol ynerisiort @st. 16.

Zusamenset zung nach Anspruch 13, 14 oder 15, vvori n der Gehalt an

G yci dyl ester der , esattl ten Saure I m CI d up e ent hattenden
Copol ymer §hgrein A5 W 2@/8 o alig %ﬂ‘éﬁ {opusivek 80d,ch 16,
wor h’ der aI7 ‘;g %;lﬂgﬁgs‘{" F"t a)f°f at ?‘% ?5 63 fjgscet | Zﬁt:::l
?uié'rn?é'n?e;% i 'mﬁg o %"W%é"'y bt 9 ﬁaé%’%sf "eg}gm MRS oder
das Deriva avon nmodi fi zi erten Copol yner auf At hyI enba5| S

ZUMm,NAgStrpg 'c&ﬁp%s%hsof%bgﬁﬁf Ioherdilf 0 afofiafic? BnySREORE SOMIafE visokdHY GATHYY dBbGen

davon, GasgCt GidnGsdasiidia\sQbo sdihistEn o A¥Bhendti den davon und Metal | sal zen
davon ist. 19. Zusammenset zung nach Anspruch 13, worin das Pol ynmer auf

At hy | esibasé SonpasifiBa@E Elhidi 1697 2 SwhefeMPKY ardiRdtic Bllyester is @ pblyaliylaie LRPEIat. aus (A)
(Copol yneren aus At hyl en und Propyl en und/ oder Buten-1; (B) Copol yneren aus
Whyd ef, Ths epyboaitionLiofddiard air orBR)twhareih then erometizhiolyesiprlig iacgolyeytiobbefsdonabiylens ( C)
Copol ynenesephtialigte At hyl en und C, - G o- Al kyl acryl at oder

C -G oo- Al kyl met hacryl at; (D) Copol yneren aus Athylen und verseiftem oder
ni cht v@r Jbé fcerapesitiomef| clpire 3a whereim the (rBlyallyjere iterephthplate is polybutylene terephthalate or

St yr ol - Bwplxeihwane grepbkedpol yneren oder hydrierten

St yfol -1 sopr en- Bl ockcopol yneren ausgewghlt ist. 30 20. Zusamensetzung nach

The) co ti n formul a |
Anspr u&h b%%enymérmqugfam{’mw%ﬂm KPP A A dhe; farmyiadRiiis 2 PhePYdR €0l yer

\/ 7. The composition of any of claims 1 to 5, wherein Ar in the formula (l) is a 1,4-phenylene group.

30

8. The composition of any preceding claim, wherein the content of the epoxy compound is 0.05 - 5 parts
by weight based on component (a).

9. The composition of claim 8 wherein the content of the epoxy compound is 0.2 - 3 paris by weight
35 based on component (a).

_/ 10. The composition of any preceding claim, wherein the elastomer has a glass transition temperature of
not higher than 0°C.

40 11. The composition of any preceding claim, wherein the tensile modulus of the elastomer is 5 - 2,000
kg/cm?.

12. The composition of any preceding claim, wherein the content of the elastomer is 3 -40 parts by weight
based on component (a).

13. The composition of any preceding claim, whersin the elastomer is selected from:
(i) glycidyl group-containing copolymers of an a-olefin and a glycidyl ester of an «, g-unsaturated
acid;
(ii) modified ethylene-based copolymers obtained by graft copolymerizing an ethylene-based poly-
50 - mer with 0.01 to 10% by weight of an unsaturated carboxylic acid or a derivative thereof;
(iii) ethylene-based random copolymers of ethylene and an unsaturated carboxylic acud or a
derivative thereof;
(iv) acrylic polymers which may or may not contain a diene-based polymer; and
(v) conjugated diene-based polymers having at least one functional group selected from hydroxyl,
55 carboxylic, acid anhydride, amino and cyano groups.

14. The composition of claim 13, wherein the a-olefin in the glycidyl group-containing copolymer is
ethylene and the glycidyl ester of the a, S-unsaturated acid is glycidyl methacrylate and/or glycidyl

28



“-auf Athyl enbasis aus Athyl en/ Propyl en- Copol yner en,

-Athyl en/ Propyl on- Copol yner en, WepighgsWgl gdest ein ni cht M‘ﬁmm ‘ ‘I\HH“\
" raus 1, 4- Hexadi en, Di zykl opent adi en oder Ethylidennorbor nCOPOl4-
‘merisiert ist, Athylen/Buten-1-Copolyneren, Athylen/Buten-1-Copolyneren
Wworin zumasrdewst ein nicht- 35 konj ugi ertes Dien aus 1.4-Hexadi on,

D zykl opent adi en oder At hyli.dennorbonman wel ter copol ynerisiert ist,

At hyl enfsiVEhdydmpositionaf cl@mpia yiresireat, loastt dny luasatusidd yrhanomaeyr | saibetéoipm GneCe rajkyl

At hyl en/ Betrylata,c®y|Cas allsd prethadrylateeandrvinyt gbethty isdfurthibdohstymesieduianith fealyci@y moslug-ner en,
At hylsenr i woritainingtcgpoh@®nol yner en, verseiften

At hyl onl Vi nyl acet at - Copol yneren, hydrierten
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east one non-conjugated diene of 1,4-hexadiens, dicyclopentadiens, or ethylidene norbornane is further

copolymerized, ethylene/butene-1 copolymers, ethylene/butene-1 copolymers in which at least one

non-conjugated diene of 1,4-hexadiene, dicyclopentadiens, or ethylidene norbornane is further

K_/ copolymerized, ethylene/methyl acrylate copolymers, ethylene/ethyl acrylate copolymers,
30 ethylene/butyl acrylate copolymers, ethylene/methyl methacrylate copolymers, ethylene/vinyl acetate
copolymers, saponified ethylene/vinyl acetate copolymers, hydrogenated styrene-butadiene block

copolymers and hydrogenated styrene-isoprene block copolymers. . '

21. The composition of any of claims 13 and 16 to 20, wherein the unsatuarated carboxylic acid or the

35 derivative thereof in the modified ethylene-based copolymer is selected from acrylic acid, methacrylic

_ acid, maleic acid, fumaric acid, itaconic acid, crotonic acid, tetrahydrophthalic acid, 5-norbornane-2,3-

(N dicarboxylic acid, methylendomethylene tetrahydrophthalic acid and acid anhydrides, glycidyl esters
and imides thereof.

40 22. The composition of claim 13, wherein the unsaturated carboxylic acid or'_the derivative thereof in the
ethylene-based random copolymer is acrylic acid, methacrylic acid or a metal salt or a Ci - Cg alkyl
ester thereof.

23. The composition of claim 13, wherein the acrylic polymer which may contain the diene-based polymer

45 is a graft-copolymer which is obtained by graft copolymerizing at least one unsaturated monomer

selected from acrylic acid, methacrylic acid, Ci - Cs alkylesters and glycidyl ester thereof, aromatic

monovinyls and cyanated monovinyls with a graft base containing as its major constituent a C; - Cg
_alkylacrylate or a Gy - Cs alkylmethacrylate, which may or may not contain polybutadiene.

s0 24. The composition of claim 13, wherein the conjugated diene-based polymer is selected from the group
consisting of polybutadiene, butadiene/styrene copolymers, butadiene-styrene block copolymers,
styrene-isoprene block copolymers, butadiene/acrylonitrile copolymers obtained by copolymerizing or
graft copolymerizing an unsaturated monomer having hydroxyl group, carboxyl group, acid anhydride
group or amino group.

55 : .

25. The composition of any preceding claim, wherein the elastomer has a melt flow rate of 0.1 - 100 g/10

minutes which is determined in accordance with ASTM D1238.
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vor heer gelreprekente\bisthe @ohwa (wor i n das El ast oner eine Schrel zfl uB- rate von

0,1 - 100 g/10 M nuten aufweist, bestinmm nach ASTM D1238. 10 26.

Zusammenset zung nach ei nem dejcv@y her gehenden AnsprUche, die weiters 0,01-5

Gew. - Tei l e, bezo- gen auft andteil (a), eines gehinderten Phenol derivats
0"'

und/ oder ei ner schwef el he JDH-St er ver bi n- dung alt. 27.
Zusdfmenset zung nach Ansp 26, worin die gehindéerte Verbindung auf
Phenol basi s ei ne Struktur- 115 ei nheit der Formel (Il): t-BU 20

X O H L, (113~~0 Rw 25 aufweist (worn Rl Cl -CL
o-Al kyl !'st) und ein Ml ekuR argewi cht von nicht weniger als 500 aufweist.
28. ;Jusammenset zung nach Anspruch 26, worin die schwofel hAltige

Est er ver v islaf cbwd,qu) Formel (111) 30 oder (1V) dargestelit ist: S
R2COOR3) Znd bk alholdctaddel Aot idds than 506 | (1v) 385 j> "~ (worn
jedes aus R2 und R4, die gleich oder vonei nander verschi eden sein kénnen,
i ne Ces.Qhe-coMbdsifibe oL pIfifM 265 wheteifl thee SLGr-camtSiniAP o4i6tCbolMBound iis reheSdnte H}dlﬁé

vones nandemule@nxe ivieden sei n konnen, eine C3-C4c- Al kyl gruppe ist).

S{R?COOR3), (I

(R°SR‘COOCH,—)—3-C (Iv)
25 '

(wherein each of R? and R*, which may be the same or different, is a C1 - C10 alkyl group, and each of
R® and R*, which may be the same or different, is a Cs - Cso alkyl group).

k\-/' 30 29. The composition of any preceding claim further comprising a filler in an amount of 50% by weight with
respect to the whole composition.

30. The composition of claim 28, wherein the filler is selected from glass fibers, carbon fibers, metal fibers,
aramide fibers, potassium titanate whiskers, glass flakes, glass beads, wollastonite, gypsum fibers, clay,
35 mica, talc, sepiolite, titanium oxide, aluminum oxide, calcium carbonats and barium carbonate.

U/ 31. A process for producing a polyester composition comprising the steps of:
blending in dry state
(a) 100 parts by weight of an aromatic polyester;
40 (b) 0.005 - 10 parts by weight based on component (a) of an epoxy compound of the formula (I):

C{iz -fncnzo- [Arcoocazclmcu,ol 2—ATCOOCH,CH~CH,
% 0 OH ' .0

(wherein Ar is a Cs - Cz0 aromatic groyp or Gs - Gzo alicyclic group, n is from 0 to 20 inclusive); and
(c) 1 - 70 parts by weight based on component (a) of at least one elastomar which has at least one
80 functional group selected from epoxy,
carboxyl, carboxylate ester, carboxylic acid amide, acid anhydride, imide, carboxylate salt, hydroxyl,
amino and cyano groups, the elastomer having a tensile modulus of 1 - 8,000 kg/cm?; and
thereafter melting and stiing the resulting mixture at a temperature 5 - 50°C higher than the
melting point of the aromatic polyester.
55
Patentanspriiche

1. Polyesterzusammensetzung, umfassend:
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CH
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e

(¢) 1-70

t t
El Ast orer i Qﬁa?r%}gn g,bg %@ﬁ? e @)@g*t eme %Sr% el p:f(
llf;_{j?Oﬂ;?Ul’ e%ng 'ﬁo— g?go‘gyf%en au e S%%e aufweist,
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0, 005- 10 patrigti es en poids, en se basant sur le conposant (a), d'un conpose
epoxy de la fornule 18 (r):

4. Zusammensetzung nach Anspruch 1 oder 2, worin der aromatische Polyester ein Polyzyklohexandime-
thylenterephthalat ist.
25 ’

6. Zusammensetzung nach Anspruch 3, worin das Polyalkylenterephthalat Polybutylenterephthalat oder

Polyéthylenterephthalat ist.

\_/ 6. Zusammensetzung nach einem der vorhergehenden Anspriiche, worin Ar in der Formel (I) eine
N 30 Phenylengruppe, Biphenylengruppe oder Naphthylengruppe ist.

7. Zusammensetzung nach einem der AnsprUche 1 bis 5, worin Ar in der Formel (I) eine 1,4-Phenylen-
gruppe ist.

35 8. Zusammensetzung nach einem der vorhergehenden Anspriiche, worin der Gehalt der Epoxyverbindung
0.05 - 5 Gew.-Teile, ausgehend von Bestandteil (a), ist.

9. Zusammensetzung nach Anspruch 8, worin der Gehalt der Epoxyverbindung 0,2 - 3 Gew.-Teile,
bezogen auf Bsstandteil (a), ist. .

10. Zusammensetzung nach einem der vorhergehenden Anspriiche, worin das Elastomer eine Glasliber-
gangstemperatur von nicht mehr als 0 C aufweist.

. 11. Zusammensetzung nach einem der vorhergehenden Ansprliche, worin der Elastizititsmodul des
45 Elastomers 5 - 2.000 kg/cm? betrégt.

12, Zusammensstzung nach einem der vorhergehenden Anspriliche, worin der Gehalt des Elastomers 3 -
40 Gew.-Teile, bezogen auf Bestandteil (a), ist.

so 13. Zusammensstzung nach einem der vorhergehenden Anspriiche, worin das Elastomer ausgew&hit ist
aus:
(i) Glycidylgruppe enthaltenden Copolymeren aus einem «-Olefin und einem Glycidylester einer a,8-
ungesittigten Siure;
(i) modifizierten Copolymeren auf Athylenbasis, die durch Pfropfcopolymerisation eines Polymers
55 auf Athylenbasis mit 0,01 bis 10 Gew.-% siner ungesﬁttlgten Karbons&ure oder eines Derivats davon
erhalten wurden; '
(iii) Zufallscopolymeren auf Athylenbasis aus Athylen und einer ungesittigten Karbonsiure oder
sinem Derivat davon;
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%, 4- phenyl ng. @ (Borrp05| tiron selon tout e'revengé'i cation prbcdente, 0O la

t@gur i) Zﬁ&mﬂ'{%ﬁs@tzqgﬁ%h Ridprudf 18) wWean dle BAYebdtRe RdfbdRSHudSodertdbs BRriVaRGAST imSur | e
conpgsant pfodiizierdR Cofolynie? HOKhjbrBasis] furdirdiedt RS diis” igsRigBn (30.4-RarbdBRksh, €N
conpose  eRa@xyaniydidéhCdaVon? GRrcidésidnt 8avBh) IRRb Gavorf; Mimiden @A thd MefallsaRenCERNFOS ant
(a). 10. Gmnposition selon toute revendication prdcedente, oU |'el astonbre
a une tenperature de transition vitreuse qui ne depasse pas 0 0 C. 55
19. Zusammensetzung nach Anspruch 13, worin das Polymer auf Athylenbasis im modifizierten Copolymer
25 auf Athylenbasis aus (A) Copolymeren aus Athylen und Propyien und/oder Buten-1; (B) Copolymeren
aus Athylen, Propylen und/oder Buten-1 und nichtkonjugiertem Cs-Cz0-Dien; (C) Copolymeren aus
Athylen und Ci-Cio-Alkylacrylat oder Ci-Cio<Alkylmethacrylat; (D) Copolymeren aus Athylen und
verseiftem oder nichiverseiftem Vinylacetat; und.(E) hydrierten Styrol-Butadien-Blockcopolymeren oder
\\J " hydrierten Styrol-Isopren-Blockcopolymeren ausgewihlt ist.
> 30

20. Zusammenssetzung nach Anspruch 19, worin das Polymer auf Athylenbasis im modifizierten Copolymer
auf Athylenbasis aus Athylen/Propylen-Copolymeren, Athylen/Propylen-Copolymeren, worin zumindest
ein nichtkonjugiertes Dien aus 1,4-Hexadien, Dizyklopentadien oder Ethylidennorbornan weiter copoly-
merisiert ist, Athylen/Buten-1-Copolymeren, Athylen/Buten-1-Copolymeren worin zumindest ein nicht-

35 konjugiertes Dien aus 1,4-Hexadien, Dizyklopentadien oder Athylidennorbornan weiter copolymerisiert

) ist, Athylen/Methylacrylat-Copolymeren, Athylen/Athylacrylat-Copolymeren, Athylen/Butylacrylat-Copo-
\_/ lymeren, Athylen/Msthyimethacrylat-Copolymeren,  Athylen/Vinylacetat-Copolymeren,  verseiften
Athylen/Vinylacetat-Copolymeren, hydrierten Styrol-Butadien-Blockcopolymeren und hydrierten: Styrol-
{sopren-Blockcopolymeren ausgewéhit ist.

40 :

21. Zusammensetzung nach einem der Anspriiche 13 und 16 bis 20, worin die ungesittigte Karbons&ure
oder das Derivat davon im modifizierten Copolymer auf Athylenbasis aus Acrylsidure, Methacrylsiure,
Maleins3ure, Fumars3ure, ltakons#ure, Krotonsure, Tetrahydrophthalséure, 5-Norbornan-2,3-Dikarbon-
sdure, Methylendomethylentstrahydrophthalsure und SHureanhydriden, Glycidylestern und Imiden

45 - davon ausgewZhit ist. '

22. Zusammensetzung nach Anspruch 13, worin die ungeséttigte Carbonséure oder das Derivat davon im
Zufallscopolymer auf Athylenbasis Acrylsdure, Methacrylsiure oder ein Metallsalz oder ein Ci-Cs-
Alkylester davon ist.

50

23. Zusammensetzung nach Anspruch 13, worin das Acrylpolymer, das das Polymer auf Dienbasis
enthalten kann, ein Pfropfcopolymer ist, das durch Pfropfcopolymerisation von zumindest einem aus
Acrylsdure, Methacrylséure, Ci-Cs-Alkylestern und Gilycidylestern davon ausgewdhiten ungeséttigten
Monomers, aromatischen Monovinylen und cyanierten Monovinylen mit einer Pfropfbasis erhalten wird,

65 die als ihren Hauptbestandteil ein Ci1-Cg-Alkylacrylat oder ein Ci-Cg-Alkylmethacrylat enth#iit, das
Polybutadien enthalten kann oder nicht.
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25
aufweist (worin Ry C1-Cio-Alkyl ist)
und ein Molekulargewicht von nicht weniger als 500 aufweist.

28, Zusammensetzung nach Anspruch 26, worin die schwefelhéltlge Esterverbindung durch die Formel (lll)

¢

30 oder (IV) dargestellt ist:
S{R2COOR%).  (lil)
N (R°SR‘COOCH,——C (IV)
k/ (worin jedes aus R? und R*, die gleich oder voneinander verschieden sein kdnnen, eine Ci-Cio-

Alkyigruppe ist und jedes aus R® und R*, die gleich oder voneinander verschieden sein k&nnen, eine
Ca-Cao-Alkylgruppe ist).
40
29. Zusammensetzung nach einem der vorhergehenden Ansprliche, die weiters einen Fllistoff in einer
Menge von 50 Gew.-%, bezogen auf die gesamte Zusammensetzung, umfast.

30. Zusammensetzung nach Anspruch 29, worin der Flllstoff aus Glasfasern, Kohlenstoffasern, Metallfa-
45 sern, Aramidfasern, Kaliumtitanatwhiskern, Glasflocken, Glaskugeln, Wollastonit, Gipsfasern, Ton, Glim-
mer, Talk, Sepiolit, Titanoxid, Aluminiumoxid, Kalziumkarbonat und Bariumkarbonat ausgewéhlt ist.
31. Verfahren zur Herstellung einer Polyesterzusammensetzung, folgende Schritte umfassend:
das Mischen in trockenem Zustand von

50 (a) 100 Gew.-Teilen eines aromatischen Polyesters;
(b) 0,005 - 10 Gew.-Teilen, bezogen auf Bestanditeil (a), einer Epoxyverbindung der Formel (I):

cx,—/cacx,o- {AxCOOCH,CHCH,0] ,~ArCOOCH,CH-CH, (1)
\ | | \/
OH 0
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35 4. Composition de la revendication 1 ou 2, ol le polyester aromatique est un polycyclohexanediméthyiéne
c téréphtalate.
N
6. Composition de la revendication 3, ol le polyalkyléne téréphtalate est un polybutyléne téréphtalate ou
un polyéthyléne téréphtalate.

6. Composition selon toute revendication précédents, oli Ar dans la formule (I) est un groupe phényléne,
un groupe biphényléne ou un groupe naphtyléne.

7. Composition selon I'une ‘quelconque des revendications 1 3 5, oli Ar dans la formule (I) est un groupe
45 1,4-phényléne.

8. Composition selon toute revendication précédente, ol la teneur en composé époxy est de 0,05-5
parties en poids, en se basant sur le composant (a).

50 9. Composition de la revendication 8, ol la teneur en composé époxy est de 0,2-3 partles en poids, en se
basant sur le composant (a).

10. Composition selon toute revendication précédente, oﬁ I'élastomére a une température de trénsition
vitreuse qui ne dépasse pas 0°C.
65
11. Composition selon toute revendication précédents, ol le module de traction de I'élastomére est de 5-
2.000 kg/cm?2,
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 fondue de genpee 00 g/ 10 nminutes qui est ddternin4 selon ASTM D1238.

(28, | SO LolbfioR @b G2 rdvHiiicBtion ©ME B! ia6 Moln8 TunHhéHBRIEKS NisBrursCanBlsie ARt urdryidtdl S

01,0 PATGMGE GLE, P UnTRétnaBia®UdRGRAILC:S 8 dd PacstiETIR Sl o6t2de, plib dopolgtesiiss/ 4 de

ph~nol ei & cpblyMete Goridhart AN BREDe giycRgib.r cont enant du soufre. 25 27.

Conposi tion de l'a revendication 26, 0O |e conpose A base de ph~nol enpachE

a une uig.tedm@ssition de la revendication 13, 14 ou 15, ol la teneur en ester glycidylique de I'acide «.8-
insaturédans le copolymére contenant un groupe glycidyle, est de 0,1- 50% en poids.

25
17. Composition de la revendication 18, ol la teneur en ester glycidylique de I'acide a,8-insaturé dans le
copolymére contenant un groupe glycidyle est de 1%-25% en poids.

18. Composition de la revendication 13, ol I'acide carboxylique insaturé ou son dérivé dans le copolymére

\\/ 30 3 base d'éthyléne modifié est au moins un parmi des acides carboxyliques insaturés Cs—20, lours

anhydrides d'acide, leurs esters glycidyliques, leurs imides, leurs amides et leurs sels de métaux.

19. Composition de la revendication 13, oll le polymére & base d'éthyléne, dans le copolymére modifié &

base d'éthyléne, est choisi parmi (A) des copolyméres d'éthyléne et de propyléne et/ou buténe-1 ; (B)

35 des copolyméres d'éthyléne, propyléne et/ou butdne-1, et un diéne non conjugué Cs-Czo; (C) des

. copolyméres d'éthyléne et d'acrylate d'alkyle Ci-Cio ou de méthacrylate d'alkyle Ci-Cio; (D) des

Y copolyméres d'éthyldne et d'acétate de vinyle saponifié ou non saponifié; et (E) des copolyméres

séquencés et hydrogénés de styréne-butadidne ou des copolyméres séquencés et hydrogénés de
styréne-isopréne.

20. Composition de la revendication 19, ol le polymére 2 base d'éthyldne, dans le copolymére modifié &
base d'éthyldne, est choisi parmi des copolymdres d'éthyléne/propyléne, des copolyméres
d'éthyléne/propyléne ol au moins un didne non conjugué de 1,4-hexadiéne, dicyclopentadiéne ou
éthylidéne norbornane est, de plus, copolymérisé, des copolyméres d'éthyléne/buténe-1, des copoly-

45 meres d'éthyléne/butdne-1 oll au moins un diéne non conjugué de 1,4-hexadiéne, dicyclopentadiéne ou
éthylidéne norbornane est, de plus, copolymérisé, des copolyméres d'éthyléne/acrylate de méthyle,
des copolymdres d'éthyléne/acrylate d'éthyle, des copolyméres d'éthyléne/acrylate de butyle, des
copolyméres d'éthyléne/méthacrylate de méthyle, des copolyméres d'éthylne/acétate de vinyle, des
copolyméres saponifiés d'éthyléne/acétate de vinyle, des copolyméres séquencés hydrogénés de

50 styréne/butadiéne et des copolyméres séquencés hydrogénés de styrénefisopréne.

21. Composition selon I'une quelconque des revendications 13 et 16 & 20, ol I'acide carboxylique insaturé
ou son dérivé dans le copolymére modifié & base d'éthyléne, est choisi parmi acide acryliqus, acide
méthacrylique, acide maléique, acide fumarique, acide itaconique, acide crotonique, acide tétrahy-

55 drophtalique, acide 5-norbornane-2,3-dicarboxylique, acide méthylendo-méthyléne tétrahydrophtalique
et anhydrides d'acide, leurs esters glycidyliques et leurs imides. :

35



structure representee par la fornule (II
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K," 25. Composition selon toute revendication précédents, olr 'élastomére a un débit en phase fondue de 0,1-
" 20 100 g/10 minutes qui est déterminé selon ASTM D1238.

26. Composition selon toute revendication précédente, contenant de plus 0,01-5 parties en poids, en se
basant sur le composant (a), d'un dérivé de phénol empéché et/ou d'un composé d'ester contenant du
soufre.

25
27. Composition de la revendication 26, oli le composé & base de phénol empé&ché a une unité de

structure représentée par la formule (ll) :
\U 20 t-Bu
OH (11)

35 ) '
U/ R

(ol R! est alkyle C1-C1o) et a un poids moléculaire de pas moins de 500.

40
28. Composition de la revendication 26, ol le composé d'ester contenant du soufre est représenté par la

formule (lll) ou (V) :

S¢(R2COOR?),  (lll)
45

Scnh
(R°SR™COOCH,———C (1v)

50 (ol chacun de R? et R‘ qui peuvent étre identiques ou différents, est un groupe alkyle Ci-Cio et

chacun de R3 et R* qui peuvent étre |dent|ques ou différents, est un groupe alkyle Cs-Cso.

29. Composition selon toute revendication précédente, comprenant de plus une charge en une quantité de
50% en poids par rapport 2 la totalité de la composition.
55
30. Composition de la revendication 29, ol la charge est choisie parmi des fibres de verre, des fibres de
carbone, des fibres de métal, des fibres d'Aramid, des barbes de titanate de potassium, des paillettes
de verre, des perles de verre, de la wollastonite, des fibres de gypse, de F'argile, du mica, du talc, de la
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) mel anger a |'tat sec (a) 100 parties en ' mmummwer
_aromathue (b) 0,005-10 partiesnErbéb f)d’?Bin se bam“ sant
*(a),d un conpose epoxy de |a for ? 0 CHZ CMCH2O- - [A(P

HCH201- Ar COOCH2CH CH2 0O 0
15 (ob Ar &gl dedFoRytRCIetiaNeBdd we%mnolau %&b&faﬁ%ﬁ:a&luh\%ﬂah'cﬁﬂﬂ&\a%eczo

n est conmpebirgunentre 0 et 20 inclus; et (c) 1-70 parties en poids,en se
basant sur | e conposant (a),d au mi ns un el ast omer e qui a au i NS un
groupe f3In@tocénérie Iprodintiorsd urpabmpositiersdegolysqid Tordjrenant lesoitapbode/] €, ester de

car boxyl at e, redlanger 21tat sec d' aci de carboxylique, anhydride d'acide, imde,
sel de car bof)10@pertiespndoids gurpolyesterraoretiguspano, | ' 61 ast onbre ayant un nodul e
de tracti on ®e0.9056100BGeke) Raideen ¢ basand $in le: comnopant 6).Eun comReRs ISPy da lafgimult | on
| e n6l ange r®sultant a une tenperature plus dlevee de 5-50 * C que | e point
de fu1soi on du pol yester aromatique. 25 30 36 40 50 55 37

CH,~CHCH,0- [Arconcnzliﬂcuzn] ~ArCOOCH,CH-CH,
N’ OH 'Y

15
(ol Ar est un groupe aromatique Cs-C20 ou un groupe alicyclique Ce¢-Czo0, n est compris entre 0 et

. 20 inclus; et
\ {c) 1-70 parties en poids,en se basant sur le composant (a),d'ay moins un élastomére qui a au
K‘{;’ moins un groupe fonctionnel choisi parmi les groupes époxy, carboxyle, ester de carboxylate, amide
i 20 d'acide carboxylique, anhydride d'acide, imide, sel de carboxylate, hydroxyle, amino et cyano,

I'élastomeére ayant un module de traction de 1-8.000 kg/cm?; et
ensuite, fondre et soumetire & agitation le mélangs résultant & une température plus élevée de
5-50 ° C que le point de fusion du polyester aromatique.
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