
EP 0292 251 B1 Description This invention relates to an aromatic polyester
composition. More particularly, this invention relates to an aromatic
polyester composition and preparation method thereof, which has excellent
mechanical 5  properties such as impact strength, which is excellent in
flowability and residence stability in molding, and which has excellent
hydrolysis stability, resistance to thermal cycling and weatherability.
Aromatic polyesters represented by polyethylene terephthalate and
polybutylene terephthalate are widely used in electric and electronic parts
and automobile parts because of their excellent properties. However,
aromatic polyesters have intrinsic drawbacks in that they have tendency to
decompose during 10 molding and have low hydrolysis stability. Further, as
an automobile part, it is increasingly important that the mechanical
properties of the automobile parts are not degraded after thermal cycling
is repeated. However, since aromatic polyesters have poor resistance to
thermal cycling, their use is restricted when used as an underhood part of
an automobile. As to the improvement of the hydrolysis stability, it has
been proposed to add an epoxy compound or an oxazoline compound to the
aromatic polyesters. In particular, 15  the method disclosed in
JP-A-82148/80, in which a divalent epoxy compound such as diglycidyl
tereph- thalate is added is relatively more excellent than other methods
since the improvement in the hydrolysis stability is greater than those
obtained by other methods. However, the resin composition obtained by this
method has a drawback in that the flowability and residence stability
during molding are extremely poor. To improve the hydrolysis stability
without degrading the flowability during molding, it is disclosed in JP-A-
20 87452/82 that a monovalent glycidyl ester compound is added to the
aromatic polyesters. However, by this method, the improvement in the
hydrolysis stability is small and the heat-aging resistance is poor, so
that the method is not satisfactory. As to the improvement in the
resistance to thermal cycling, JP-A-285947/87 discloses a method in which
an epoxy group-containing copolymer and a rubbery graft-polymer are added.
However, this method 25 has a drawback in that the flowability of the resin
during molding is lowered and the hydrolysis stability is low. Accordingly,
the object of the present invention is to provide an aromatic polyester
composition and preparation process thereof, which composition gives
mouldings having excellent mechanical properties 



such as impact strength and excels in flowability and residence stability
during molding, which also has 30  excellent hydrolysis stability,
heat-aging resistance, resistance to thermal cycling and weatherability,
and thus which is useful for producing electric or electronic parts and as
automobile parts. The present invention provides according to one aspect, a
polyester composition comprising: (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): 35 [err] OH 40 (wherein Ar is a [err]
aromatic group or [err] alicyclic 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/[err]. 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): [err] 3    EP 0 292 251 B1
(wherein Ar is a [err] aromatic group or [err] is an alicyclic 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, 5    imide,
carboxylate salt, hydroxyl, amino and cyano groups, the elastomer having a
tensile modulus of 1 - 6,000 kg/[err]; and thereafter melting and stirring
the resulting mixture at a temperature 5-50[err]C higher than the melting
point of the aromatic polyester. Further, the object of the present
invention has been accomplished more advantageously, in terms of 10 the
improvement in the weatherabilty, by optionally incorporating a hindered
phenol derivative compound and/or a sulfur-containing ester compound in the
aromatic polyester composition. The aromatic polyester employed in the
present invention is a polyester having an aromatic ring in the repeating
unit thereof, and is a polymer or a copolymer obtained by the
polycondensation reaction chiefly between an aromatic dicarboxylic acid (or
an ester-forming derivative thereof) and a diol (or an ester- is forming
derivative thereof). Examples of the aromatic dicarboxylic acid herein used
include terephthalic acid, isophthalic acid, orthophthalic acid,
1,5-naphthalene dicarboxylic acid, 2,5-naphthalene dicarboxylic acid,
2,6-naphthalene dicarboxylic acid, 2,7-naphthalene dicarboxylic acid,
2,2'-biphenyldicarboxylic acid, 3,3'-biphenyldicarboxylic acid,
4,4'-biphenyldicarboxylic acid, 4,4'-diphenylether dicarboxylic acid,
4,4'-diphenylmethane dicarboxylic 20 acid, 4,4'-diphenylsulfone
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. Terephthalic acid may
preferably be used. Two or more aromatic dicarboxylic acids may be used in
combination. One or more aliphatic 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, 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 polyethylene isophthalate/terephthalate,
polybutylene terephthalate/isophthalate, 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
relative viscosity of 1.10 - 2 and preferably has a relative viscosity of
1.15 - 2.0, more preferably 1.3 - 1.85, at 25[err] 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-described formula (1).
Preferred examples of the group Ar include 1 ,4-phenylene, 1,3-phenylene,
1,2-phenylene, 2-methyl-1,4- phenylene, 4,4'-biphenylene, 3,3'-biphenylene,
2,2'-biphenylene, 3,4'-biphenylene, 1,4-naphthylene, 1,5- naphthylene,
2,6-naphthylene, 2,7-naphthylene, 1 ,4-cyclohexylene, 1 ,3-cyclohexylene, 1
,2-cyclohexylene, 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 "n" in the formula (i)
is from 0 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 (I) is not restricted. For example, it
may be obtained by reacting a hydroxycarboxylic acid with an epihalohydrin
under the presence of a catalyst such as a quaternary ammonium salt,
tertiary amine and tertiary phosphine at 40 [err] C to 150[err]C to
halohydrin ester-etherify the hydroxycarboxylic acid and then adding an
alkaline metal salt to eliminate 



4    EP 0 292 251 B1 hydrogen halide from the reaction product. Epoxy
compounds with high degree of polymerization may be obtained by reacting
the hydroxycarboxylic acid at varying ratios in the presence of a catalyst.
The content of the epoxy compound in the composition of the present
invention is 0.005 to 10 parts by weight, preferably 0.05 - 5 parts by
weight, and more preferably 0.2 - 3 parts by weight with respect to 100 5
parts by weight of the polyester. If the content of the epoxy compound is
less than 0.005 parts by weight, the improvement in the hydrolysis
stability is not sufficient, and if the content of the epoxy compound is
more than 10 parts by weight, the mechanical properties of the aromatic
polyester resin are degraded. The elastomer employed in the present
invention, which has at least one functional group selected from epoxy,
carboxyl, carboxylate ester, carboxylic acid amide, acid anhydride, imide,
carboxylate salt, hydroxyl, 10 amino and cyano groups, which has a tensile
modulus of 1 - 6,000 kg/cm2 may be any elastomer which has, in any form in
its molecular chain, at least one functional group selected from epoxy,
carboxyl, carboxylate ester, carboxylic acid amide, acid anhydride, imide,
carboxylate salt hydroxyl, amino and cyano groups, and which has a tensile
modulus of 1 - 6,000 kg/cm2. It should be noted, however, those elastomers
having a glass transition temperature of not higher than 0 [err] C are
preferred. Further, those elastomers having 15 a tensile modulus of 5 -
2,000 kg/[err] are preferred. The elastomer employed in the present
invention preferably has an Ml (melt index) of 0.1 - 100, more preferably
0.5 - 30. If the Ml is outside the above range, the improvement in the
resistance to thermal cycling of the polyester composition is small, so
that it is not preferred. The Ml herein means that determined in accordance
with ASTM D-1238 (measured at 190[err]C) and is expressed in terms of g/10
20 minutes. The content of the elastomer is 1 - 70 parts by weight,
preferably 2 - 50 parts by weight, for example, 3 - 40 parts by weight,
with respect to 100 parts by weight of the aromatic polyester. If the
content of the elastomer is less than 1 part by weight, the improvement in
the impact strength of the aromatic polyester 



composition is not sufficient. If the content of the elastomer is more than
70 parts by weight, the flowability 25 of the resin composition is lowered.
Preferred examples of the elastomer employed in the present invention
include the following (i) - (iv). (i) glycidyl group-containing copolymers
of an a-olefin and a glycidyl ester of an a, [err]-unsaturated acid; (ii)
modified ethylene-based copolymers obtained by graft-copolymerizing an
ethylene-based polymer with 0.01 to 10% by weight of an unsaturated
carboxylic acid or a derivative thereof; 30   (iii) ethylene-based random
copolymers of ethylene and an unsaturated carboxylic acid 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, carboxylic, acid anhydride, amino
and cyano groups. 35     Examples of the a-olefin in the glycidyl
group-containing copolymers (i) of an a-olefin and a glycidyl ester of an
a, [err]-unsaturated acid include ethylene, propylene, butene-1 and
octene-1, and ethylene may preferably be used. The glycidyl ester of an
[err]-unsaturated acid means a compound represented by the general formula:
[err] 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 glycidyl
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 ethers, vinyl esters such as vinyl acetate, vinyl cyanates,
aromatic vinyls, 50  carbon monoxide and unsaturated monomer esters, in
particular, [err] alkyl acrylate and [err] alkyl methacrylate. The content
of the copolymerized glycidyl ester of the [err]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/glycidyl
methacrylate copolymers, ethylene/glycidyl acrylate copolymers, 5    EP 0
292 251 B1 ethylene/ethyl acrylate/glydicyl methacrylate copolymers,
ethylene/vinyl acetate/glycidyl acrylate copolymers and ethylene/glycidyl
acrylate/butyl acrylate copolymers. Ethylene/glycidyl methacrylate
copolymers are most preferred. The modified ethylene-based copolymers (ii)
obtained by graft copolymerizing an ethylene-based 5  polymer with a 0.01
to 10%  by weight of an unsaturated carboxylic acid or a derivative thereof
are preferably those obtained by graft-copolymerizing an unmodified
ethylene-based copolymer with 0.01 - 10% by weight of an unsaturated
carboxylic acid or a derivative thereof. Preferred examples of the
unmodified ethylene-based copolymer employed as the stem polymer include
the following (A) to (E): 10   (A) Copolymers of ethylene and an a-olefin
such as propylene and/or butene-1. Examples thereof include
ethylene/propylene copolymers, ethylene/butene-1 copolymers and
ethylene/pentene-1 copolymers. (B) Copolymers of ethylene, propylene and/or
butene-1 and a [err] non-conjugated diene. Examples of the non-conjugated
diene include 1,4-hexadiene, dicyclopentadiene and ethylidene norbornane.
Examples  of  the  copolymer  include  ethylene/propylene/ethylidene
norbomane  copolymers, 15    ethylene/propylene/dicyclopentadiene
copolymers  and  ethylene/butene-1/ethylidene  norbornane copolymers. (C)
Copolymers of ethylene and [err]alkyl acrylate or [err] alkyl methacrylate.
Examples of these copolymers include ethylene/ethyl acrylate copolymers,
ethylene/methyl acrylate copolymers, ethylene/methyl methacrylate
copolymers, and ethylene/butyl acrylate copolymers. 20    (D) Copolymers of
ethylene and saponified or non-saponified vinyl acetate. Examples of these
copolymers include ethylene/vinyl acetate copolymers, partially saponified
ethylene/vinyl acetate 



copolymers, and saponified ethylene/vinyl acetate copolymers
(ethylene/vinyl alcohol copolymers). (E) Hydrogenated styrene-butadiene
block copolymers or hydrogenated styrene-isoprene block copolymers.
Examples of these copolymers include hydrogenated styrene-isoprene-styrene
ternary block 25    copolymers, and hydrogenated styrene-butadiene block
copolymers. The unsaturated carboxylic acid which is graft-copolymerized
with the ethylene-based copolymer may preferably be a [err], more
preferably [err], unsaturated carboxylic acid. Examples thereof include
acrylic acid, methacrylic acid, crotonic acid, maleic acid, fumaric acid,
itaconic acid, 5-norbornene-2,3- dicarboxylic acid, tetrahydrophthalic
acid, dimer acid, and methylendomethylene tetrahydrophthalic acid 30  (also
known as methyl-5-norbomene-2,3-dicarboxylic acid). Examples of the
derivatives of the unsaturated carboxylic acid include anhydrides, esters
(especially glycidyl esters), amides, imides and metal salts of the
above-mentioned unsaturated carboxylic acids. In particular, preferred
examples of the unsaturated carboxylic acid or the derivative thereof
include acrylic acid, methacrylic acid, maleic anhydride, itaconic
anhydride, tetrahydrophthalic anhydride, 35 glycidylacrylate,
glycidylmethacrylate, diglycidyl maleate, diglycidyl tetrahydrophthalate,
diglycidyl dimerate, acrylamide, methacrylamide, maleic imide,
N-phenylmaleic imide, and sodium methacrylate. The method of
graft-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- compounding the
ethylene-based copolymer, the unsaturated carboxylic 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
ethylene 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. 



so     Preferred examples of the unsaturated carboxylic acid constituting
the ethylene-based random copolymers (iii) of ethylene and an unsaturated
carboxylic acid or a derivative thereof include [err] 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 55 especially preferred. Preferred examples of the
derivative of the unsaturated carboxylic acid include metal salts such as
lithium, sodium, potassium, magnesium, barium, zinc, aluminum and calcium
salt; and [err] alkyl esters of the unsaturated carboxylic acid. Preferred
examples of the ethylene-based random copolymer include ethylene/methyl
acrylate copolymers, ethylene/ethyl acrylate copolymers, ethylene/butyl
EP 0 292 251 B1 acrylate copolymers, ethylene/methyl methacrylate
copolymers, ethylene/ethyl methacrylate copolymers, ethylene/acrylic acid
copolymers and 0 - 100% neutralized sodium or zinc salt thereof,
ethylene/methacrylic acid copolymers and 0 - 100% neutralized sodium or
zinc salt thereof, and ethylene/butyl acrylate/methacrylic acid copolymers
and 0 - 100% neutralized sodium or zinc salt thereof. 5     The acrylic
polymer which may or may not contain a diene-based polymer (iv) is
preferably one obtained by graft-copolymerizing one or more unsaturated
monomers selected from aromatic monovinyl compounds, vinyl cyanate
derivatives, (meth)acrylic acid and (meth)acrylate compounds, with a graft
base of polyacrylate which may contain the diene-based polymer. Examples of
the polyacrylic graft base include acrylate polymers and copolymers which
may contain a 10 diene-based rubber nucleus such as polybutadiene, the
acrylate being particularly preferably the major constituent. Preferred
graft bases in general contain not less than 40% by weight, more preferably
not less than 60% by weight of acrylate. As the acrylate, esters of acrylic
acid with [err] monovalent alcohols such as methyl, ethyl, propyl, hexyl,
2-ethyl hexyl and octyl alcohol are preferred. The graft base may be
copolymerized with a crosslinkable monomer. Examples of the crosslinkable
15 monomer include esters of [err] unsaturated carboxylic acid with [err]
unsaturated monovalent 



alcohol (e.g., allyl methacrylate); heterocyclic compounds containing a
plurality of unsaturated groups (e.g., triallyl cyanurate, triallyl
isocyanurate and tris-acryloyl-S-triazine); polyfunctional vinyl compounds
(e.g., di- and tri-vinyl benzene), triallyl phosphate and diallyl
phthalate. Among these, allyl methacrylate, ethylene dimethacrylate,
diallyl phthalate, triallyl isocyanurate, triallyl cyanurate, triacryloyl
hexahydro-S-triazine and 20 triallyl benzene are preferred. The content of
the crosslinkable monomer is preferably 0.02 - 5% by weight with respect to
the graft base. The vinyl monomer which is grafted to the polyacrylic graft
base may be at least one member selected from aromatic vinyl compounds,
cyanated vinyl compounds and (meth)acrylate compounds. Preferred are
a-methyl styrene, styrene, acrylonitrile, methyl methacrylate, glycidyl
methacrylate and glycidyl acrylate, as 25 well as mixtures thereof. The
above-mentioned crosslinkable monomers may be copolymerized in combina-
tion with the graft component. The acrylic polymer may be of any structure,
and may preferably be a multi- step polymer of so called core-shell type.
As the above-mentioned rubbery copolymer, those commercially available such
as sold under the trade names of "Acryloid" (commercially available from
Rohm and Haas Co.), "Kane-Ace" (commercially 30 available from Kanegafuchi
Chemical Industry Co., Ltd.), "Blendix" (commercially available from Vorg-
Warner Co., Ltd.), and "BTA" and "HIA" (commercially available from Kureha
Chemical Industry Co., Ltd.) 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/butadiene block
copolymers and styrene/isoprene block 



copolymers. 45     The monomer to be graft-copolymerized with the
conjugated diene-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.
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-maleic anhydride copolymers. Among the above-described
elastomers (i) - (v), more preferred are (i), (ii), (iii) and (iv),
especially (i) and (ii). These elastomers may be used individually or in
combination. 55     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 (II): 7    EP 0 292 251 B1 5
[err] 10 (wherein [err] represents a [err] alkyl group such as methyl,
ethyl, propyl and t-butyl group). Those having a molecular weight of not
less than 500 are preferred. Specific examples of the hindered phenol
compound include triethylene
glycol-bis-3-(3'-t-butyl-4'-hydroxy-5-methylphenyl) propionate,
1,3,5-tris(3'5'-di-t-butyl-4'-hydroxybenzoyl) isocyanurate, 15
1,3,5-trimethyl-2,4,6-tris(3,5'-di-t-butyl-4'-hydroxybenzyl)  benzene,
hexamethylene  glycol-bis-[err](3,5-di-t- butyl-4-hydroxy-phenyl)
propionate],
6-(4'-hydroxy-3,5'-di-t-butylanilino)-2,4-bis-octylthio-1,3,5-triazine, 



tetrakis(methylene-3(3',5'-di-t-butyl-4'-hydroxy-phenyl)propionate]
methane,
2,2-thio[diethyl-bis-3(3",5'-di-t-butyl-4'hydroxyphenyl)propionate],
n-octadecyl-3-(4'-hydroxy-3',5'-di-t-butylphenol)propionate, 20
N,N'-hexamethylene-bis-3(3'-5'-di-t-butyl-hydroxy-propamide),
1,3,5-tris(3',5'-di-t-butyl-4'-hydroxybenzyl)- isocyanurate,
3,5-di-t-butyl-4-hydroxy-benzyl phosphoric acid dimethyl ester and
bis(3,5-di-t-butyl-4-hydroxy-benzyl phosphoric acid) monomethyl ester
nickel salt. Among these, n-octadecyl-3-(4'-hydroxy-3',5'-di-t-butylphenol)
propionate, tetrakis[methylene-3(3',5'-di-t-butyl-4'-hydroxy-phenyl)
propionate] methane and triethylene glycol-bis-3-(3'- 25
t-butyl-4'-hydroxy-5-methylphenyl) propionate are preferred. The
sulfur-containing ester compounds which may be used in the present
invention are esters containing at least one sulfur atom in the molecule.
Preferred examples of the ester compounds may be represented by the
following formulae (III) and (IV). 30  [err] 35  (wherein each
of[err]independently represents a [err]alkylene group, each of [err]
independently represents a [err] alkyl group) Preferred examples of [err]
include methylene, ethylene, propylene, butylene and hexylene groups.
Preferred examples of [err]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
[err]-thiodibutylate, distearyl- [err]thiodibutylate, pentaerythritol-
tetrakis(dodecylthiopropionate),
pentaerythritol-tetrakis(dodecylthioacetate),  pentaerythritol-tetrakis-
(dodecylthiobutylate) and
pentaerythritol-tetrakis(octadecylthiopropionate). Among these, didodecyl-
thiodipropionate,  distearylthiodipropionate,
distearyl-[err]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 



50 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 be
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 55  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, asbestos, potassium titanate
whiskers, wallastonite, glass flakes, glass beads, talc, mica, clay,
sepiolite, calcium carbonate, barium sulfate, barium carbonate titanium
oxide, aluminum oxide and 8    EP 0 292 251 B1 gypsum fibers. Among these,
glass fibers of the chopped strand type are especially preferred. The
content of the filler is usually not more than 50 parts by weight with
respect to 100 parts by weight of the aromatic polyester composition. The
aromatic polyester composition of the present invention may further contain
one or more of the 5 conventional additives such as antioxidants, heat
stabilizers, ultraviolet absorbers, lubricants, mold releasing agents,
dyes, colorants including pigments and nucleating agents. Although the
preparation process of the composition of the present invention is not
restricted, the composition may preferably be prepared by (a)
melt-compounding the three components, i.e., aromatic polyester, the
elastomer and the epoxy compound at a temperature higher than the melting
point of the 10 aromatic polyester using an extruder, or (b) by blending in
a dry state the aromatic polyester, the epoxy compound and the elastomer
and thereafter melting and stirring the resulting mixture at a temperature
5- 50[err] C higher than the melting point of the aromatic polyester or (c)
by adding the two components at the end of the polymerization of the
aromatic polyester. In cases where the fibrous and/or granular filler is
incorporated, an aromatic polyester composition with 



15 extremely great resistance to thermal cycling may be obtained by first
melt-mixing the aromatic polyester, the epoxy compound represented by the
formula (I) and the fibrous and/or granular filler, and then melt- mixing
the elastomer therewith. Although the preparation process in this case is
not restricted, a process in which the three compo- nents, i.e., the
aromatic polyester compound, the epoxy compound and the fibrous and/or
granular filler are 20 first melt-mixed using an extruder to pelletize the
resulting mixture, and then the pellets and the elastomer are melted and
mixed using an extruder; or a process in which the three components are fed
into an extruder from the hopper which is farthermost from the extrusion
die and the elastomer is fed from the hopper nearest from the extrusion
die, may preferably be employed. The resin composition of the present
invention may easily be molded by the conventional methods 25 such as
injection molding and extrusion molding, and the resulting molded article
has excellent properties. The effects of the present 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. 30  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-1 9) 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- 35 compounded, and pelletized using a 30 mm [err]
twin screw extruder. The obtained pellets were fed in a 5- ounce injection
molder of screw-in-line type. Setting the cylinder temperature to
250[err]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 residence stability is poor. To determine the influence 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
time/interval 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 [err] C for 15 days. The resulting test samples were
subjected to tensile test in accordance with ASTM D-638, and to Izod
imapact test in accordance with ASTM D-256. 50 55 9    EP 0 292 251 B1 5
EP 0 292 251 B1    EP 0 292 251 B1 5 0 10 15    EP 0292 251 B1 
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dumbbells obtained through molding cycle [A] were subjected to a heat
cycling test in which thermal shock of 150 thermal cycles consisting of
150[err]C for 2 hours and -40[err]C for 2 hours was given. The ASTM-1
dumbbells obtained through molding cycle [A] were treated using Sunshine
Weathero- 5  meter under the conditions of arc current of 50 A/arc voltage
of 80 V, rain 12 minutes/cycle 60 minutes/room temperature of 90e[rr] C,
for 40 days. Further, test samples obtained in the same manner as in
Example 1 except that the aromatic polyester was polyethylene terephthalate
with a relative viscosity of 1.35 (extrusion and molding temperature of
285[err]C, mold temperature in molding of 120[err]C) (Example 26) and test
samples obtained in the same 10 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 also tested in the
same manner as described above. The results are shown in Table 4 in
summary. 15 20 25 30 35 
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5 Example 21 using 100 parts by weight of polybutylene terephthalate with a
relative viscosity of 1.45, 20 23    EP 0 292 251 B1 parts by weight of
glass fibers (3 mm length, chopped strand type), 10 parts by weight of
elastomer (A-1), 1.0 part by weight of epoxy compound (B-1), and the
following hindered phenol compound (C-1) and/or the following
sulfur-containing ester compound (C-2) in the amount shown in Table 5. The
results are shown in 



Table 5. [err] 15 20 25 30 35 40 45 50 55 24    EP O 292 251 B1 [err] .r4
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(b) 0.005 - 10 parts by weight based on component (a) of an epoxy compound
of the formula (I): [err] V (wherein Ar is a [err] aromatic group or
[err]alicyclic group, n is from 0 to 20 inclusive); and 10       (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, imide, carboxylate salt,
hydroxyl, amino and cyano groups, the elastomer having a tensile modulus of
1 - 6,000 kg/[err]. 15  2. The composition of claim 1, wherein the aromatic
polyester has a relative viscosity of 1.10 - 2.0 at 25 [err] C when
measured as a 0.5% solution in o-chlorophenol. 3. The composition of claim
1 or 2, wherein the aromatic polyester is a polyalkylene terephthalate. 20
4. The composition of claim 1 or 2, wherein the aromatic polyester is a
polycyclohexanedimethylene terephthalate. 5. The composition of claim 3,
wherein the polyalkylene terephthalate is polybutylene terephthalate or
polyethylene terephthalate. 25 6. The composition of any preceding claim,
wherein Ar in the formula (I) is a phenylene group, 



biphenylene group or naphthylene group. 7. The composition of any of claims
1 to 5, wherein Ar in the formula (I) 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 parts 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/cm2. 12. The
composition of any preceding claim, wherein the content of the elastomer is
3 -40 parts by weight based on component (a). 45 13. The composition of any
preceding claim, wherein the elastomer is selected from: (i) glycidyl
group-containing copolymers of an a-olefin and a glycidyl ester of an a,
[err]-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
acid 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, [err]-unsaturated acid is
glycidyl methacrylate and/or glycidyl 28  



EP 0 292 251 B1 acrylate. 15. The composition of claim 14, wherein at least
one unsaturated monomer selected from [err] alkyl acrylate, [err] alkyl
methacrylate and vinyl acetate is further copolymerized with the glycidyl
group- 5      containing copolymer.. 16. The composition of claim 13, 14,
or 15, wherein the content of the glycidyl ester of the [err]-unsaturated
acid in the glycidyl group-containing copolymer is 0.1 - 50% by weight. 10
17. The composition of claim 16, wherein the content of the glycidyl ester
of the [err]unsaturated acid in the glycidyl group-containing copolymer is
1 - 25% by weight. 18. The composition of claim 13, wherein the unsaturated
carboxylic acid or the derivative thereof in the modified ethylene-based
copolymer is at least one of [err] unsaturated carboxylic acids, acid 15
anhydrides thereof, glycidyl esters thereof, imides thereof, amides thereof
and metal salts thereof. 19. The composition of claim 13, wherein the
ethylene-based polymer in the modified ethylene-based copolymer is selected
from (A) copolymers of ethylene and propylene and/or butene-1; (B)
copolymers of ethylene, propylene and/or butene-1 and [err] non-conjugated
diene; (C) copolymers of ethylene 20     and [err] alkylacrylate or [err]
alkylmethacrylate; (D) copolymers of ethylene and saponified or
non-saponified vinyl acetate; and (E) hydrogenated styrene-butadiene block
copolymers or hydroge- nated styrene-isoprene block copolymers. 20. The
composition of claim 19, wherein the ethylene-based polymer in the modified
ethylene-based 25     copolymer is selected from ethylene/propylene
copolymers, ethylene/propylene copolymers in which at least one
non-conjugated diene of 1,4-hexadiene, dicyclopentadiene, or ethylidene
norbomane is further copolymerized, ethylene/butene-1 copolymers,
ethylene/butene-1 copolymers in which at least one non-conjugated diene of
1,4-hexadiene, dicyclopentadiene, or ethylidene norbomane is further
copolymerized, ethylene/methyl acrylate copolymers, ethylene/ethyl acrylate
copolymers, 30     ethylene/butyl acrylate copolymers, ethylene/methyl
methacrylate copolymers, ethylene/vinyl acetate copolymers, saponified
ethylene/inyl 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- 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 [err]
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, [err]
alkylesters and glycidyl ester thereof, aromatic monovinyls and cyanated
monovinyls with a graft base containing as its major constituent a [err]
alkylacrylate or a [err] alkylmethacrylate, which may or may not contain
polybutadiene. 50  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. 29    EP 0 292 251 B1 26. The composition of any preceding
claim further comprising 0.01 - 5 parts by weight based on 



component (a) of a hindered phenol derivative and/or a sulfur-containing
ester compound. 27. The composition of claim 26, wherein the hindered
phenol-based compound has a structural unit 5      represented by the
formula (II): 15 (wherein [err] alkyl) and has a molecular weight not less
than 500. 28. The composition of claim 26, wherein the sulfur-containing
ester compound is represented by the 20     formula (III) or (IV): [err]
[err] 25 (wherein each of R2 and R4, which may be the same or different, is
a [err] alkyl group, and each of R3 and R4, which may be the same or
different, is a [err] alkyl group). 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 29, 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 carbonate and barium carbonate. 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): [err] OH (wherein Ar is a [err] aromatic group or [err]
alicyclic 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 50       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 - 6,000
kg/cm2; and thereafter melting and stirring the resulting mixture at a
temperature 5 - 50 C higher than the melting point of the aromatic
polyester. 55 Patentanspriiche 1. Polyesterzusammensetzung, umfassend: 30
EP 0 292 261 61111 (a) 100 Gew.-Teile sines aromatischen Polyesters; (b)
0,005 - 10 Gew.-Teile, bezogen auf Bestandteil (a), einer Epoxyverbindung
der Formel (I): 5           C2-C HCH20        ArCOOCH2CUCH2O- ArCOOCH2CH-CH
(I) 0                    ~~~~OH 10       (worn Ar eine aromatische
C,-C2o-Gruppe oder alizyklische CG-C2o-Gruppe und n von 0 bis
einschlieflich 20 ist); und (c) 1 - 70 Gew.-Teile, bezogen auf Bestandteil
(a), von zumindest einem Elastomer, das zumindest eine aus Epoxy-,
Carboxyl-, Carboxylatester-, Karbonsaureamid-, Saureanhydrid-, Imid-,
Carboxylatsalz-, Hydroxyl-, Amino- und Cyanogruppen ausgewAhite
funktionelle Gruppe aufweist, 15       wobel das Elastomer eonen
Elastizitaftsmodul von 1 - 6.000 kg/cm2 aufweist. 2. Zusammensetzung nach
Anspruch 1, worin der aromatische Polyester be! 25 I C oine relative
Viskositat von 1,10 - 2,0 aufweist, wenn er als 0,5%ige Losung in
o-Chlorphenol gemessen wird. 20  &  Zusammensetzung nach Anspruch 1 oder 2,
worin der aromatische Polyester ein Polyalkylenterephtha- lat ist. 4.
Zusammensetzung nach Anspruch 1 odor 2, worin der aromatische Polyester ein
Polyzyklohexandime- thylenterephthalat ist. 25 



5. Zusammensetzung nach Anspruch 3, worin das Polyalkylenterephthalat
Polybutylenterephthalat oder Polyathylenterephthalat ist. 6.
Zusammensetzung nach einem der vorhergehenden AnsprUche, worin Ar in der
Formel (I) eine 30     Phenylengruppe, Biphenylengruppe oder
Naphthylengruppe ist. 7. Zusammensetzung nach einem der Anspr~che 1 bis 5,
worin Ar in der Formel (I) eine 1,4-Phenylen- gruppe ist. 35  &
Zusammensetzung nach einem der vorhergehenden Ansprfche, 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 Bestandtoil (a), ist. 40
10. Zusammensetzung nach einem der vorhergehenden AnsprUche, worin das
Elastomer eine GlasUber- gangstemperatur von nicht mehr als 0 * C aufweist.
11. Zusammensetzung nach olnem der vorhergehenden AnsprUche, worm der
Elastizitatsmodul des 45     Elastomers 5 - 2.000 kg/cm2 betragt. 12.
Zusarnmensetzung nach einem der vorhorgehenden Ansprlche, worin der Gehalt
des Elastomers 3 - 40 Gew.-Teile, bezogen auf Bestandteil (a), ist. so  13.
Zusammensetzung nach einem der vorhorgehenden Ansprfche, worin das
Elastomer ausgewlhlt ist aus: (I) Glycidylgruppe enthaltenden Copolymeren
aus einem a-Olefin und einem Glycidylester einer a,D- ungesattigten Siure;
(ii) modifizierten Copolymeren auf Athylenbasis, die durch
Pfropfcopolymerisation eines Polymers 55       auf Athylenbasis mit 0,01
bis 10 Gew.-% einer ungesattigten Karbonsiure odor elnes Derivats davon
erhalten wurden; (iii) Zufallscopolymeren auf Athylenbasis aus Athylen und
einer ungesittigten Karbonslure oder oinem Derivat davon; 31  



(iv) Acrylpolymeren, die ein Polymer auf Dienbasis enthalten k6nnen oder
nicht; und (v) konjugierten Polymeren auf Dienbasis, die zumindest eine aus
Hydroxyl-, Carboxyl-, Saureanhydrid-, Amino- und Cyanogruppen ausgewdhlte
funktionelle Gruppe aufweisen. 5  14. Zusammensetzung nach Anspruch 13,
worin das a-Olefin im Glycidylgruppe enthaltenden Copolymer Athylen ist und
der Glycidylester der a,j-ungesrttigten Sdure Glycidylmethacrylat und/oder
Glycidyl- acrylat ist. 15. Zusammensetzung nach Anspruch 14, worin
zumindest ein aus Ci-Cio-Alkylacrylat, C1-C10-Alkylmeth- 10     acrylat und
Vinylacetat ausgewghltes ungesattigtes Monomer welter mit dem
Glycidylgruppe enthalten- den Copolymer copolymerisiort ist. 16.
Zusammensetzung nach Anspruch 13, 14 oder 15, worin der Gehalt an
Glycidylester der f,,6- ungesattigten Saure im Glycidylgruppe enthattenden
Copolymer 0,1 - 50 Gew.-% betragt. ?5 17. Zusammensetzung nach Anspruch 16,
worin der Gehalt an Glycidylester der a,ft-ungesattigten Saure im
Glycidylgruppe enthaltenden Copolymer I - 25 Gew.-% betr~gt. (>)    18.
Zusammensetzung nach Anspruch 13, worin die ungesattigte Karbonsaure oder
das Derivat davon Im 20     modifizierten Copolymer auf Athylenbasis
zumindest eines aus ungesfttigten Ca-C2o-Karbonsguren, Saureanhydriden
davon, Glycidylestem davon, Imiden davon, Amiden davon und Metallsalzen
davon ist. 19. Zusammensetzung nach Anspruch 13, worin das Polymer auf
Athylenbasis im modifizierten Copolymer 25     auf Athylenbasis aus (A)
Copolymeren aus Athylen und Propylen und/oder Buten-1; (B) Copolymeren aus
Athylen, Propylen und/oder Buten-1 und nichtkonjugiertem C6-C2o-Dien; (C)
Copolymeren aus Athylen und C,-Cio-Alkylacrylat oder
Ci-Cioo-Alkylmethacrylat; (D) Copolymeren aus Athylen und verseiftem oder
nichtverseiftem Vinylacetat; und (E) hydrierten
Styrol-Butadien-Blockcopolymeren oder hydrierten
Styrol-lsopren-Blockcopolymeren ausgewghlt ist. 30 20. Zusammensetzung nach
Anspruch 19, worin das Polymer auf Athylenbasis im modifizierten Copolymer 



auf Athylenbasis aus Athylen/Propylen-Copolymeren,
Athylen/Propylon-Copolymeren, worin zumindest ein nichtkonjugiortes Dien
aus 1,4-Hexadien, Dizyklopentadien oder Ethylidennorbornan welter copoly-
merisiert ist, Athylen/Buten-1-Copolymeren, Athylen/Buten-1-Copolymeren
worin zumindest ein nicht- 35     konjugiertes Dien aus 1.4-Hexadion,
Dizyklopentadien oder Athylidennorboman welter copolymerisiert ist,
Athylen/Methylacrylat-Copolymeren, Athylen/Athylacrylat-Copolymeren,
Athylen/Butylacrylat-Copo- lymeren,  Athylen/Mothylmethacrylat-Copolymeren,
Athylenrinylacetat-Copolymeren,  verseiften
AthylonlVinylacetat-Copolymeren, hydrierten
Styrol-Butadien-Blockcopolymeren und hydrierten Styrol-
lsopren-Blockcopolymeren ausgewihlt ist. 40 21. Zusammensetzung nach einem
der AnsprUche 13 und 16 bis 20, worin die ungesfttigte Karbonsdure odor das
Derivat davon im modifizierten Copolymer auf Athylenbasis aus Acrylsaure,
Methacrylsdure, Maleinsaure, Fumarsaure, ItakoneSure, Krotonsgure,
Totrahydrophthalsiure, 5-Norboman-2,3-Dikarbon- slure,
Methylendomethylentetrahydrophthalsdure und Saureanhydriden, Glycidylestern
und Imiden 45     davon ausgew~hlt ist. 22. Zusammensetzung nach Anspruch
13, worin die ungeslittigto Carbonsaure oder das Derivat davon im
Zufallscopolymer auf Athylenbasis Acrylsdure, Methacryisaure oder ein
Metallsalz oder ein C1-C8- Alkylester davon ist. so 23 Zusammensetzung nach
Anspruch 13, worin das Acrylpolymer, das das Polymer auf Dienbasis
enthalten kann, ein Pfropfcopolymer ist, das durch Pfropfcopolymerisation
von zumindest elnem aus Acrylsaure, MethacryisSure, Ci-Ce-Alkylestern und
Glycidylestern davon ausgewahlten ungesatfigten Monomers, aromatischen
Monovinylen und cyanierten Monovinylon mit einer Pfropfbasis erhalten wird,
55     die als ihren Hauptbestandteil ein C1-CB-Alkylacrylat oder ein
Ci-Cs-Alkylmethacrylat enthdlt, das Polybutadien enthalten kann odor nicht.
32    



EP 0 292 251 BI         1     c       1      ii  I II 24. Zusammensetzung
nach Anspruch 13, worin das konjugierte Polymer auf Dienbasis aus der
Gruppe ausgewahit ist, die aus Polybutadien, Butadien/Styrol-Copolymeren,
Butadien-Styrol-Blockcopolymeren, Styrol-lsopren-Blockcopolymeren,
Butadien/Acryinitril-Copolymeren besteht, die durch das Copolymeri- sieren
oder Pfropfcopolymerisieren eines ungesatfigten Monomers, das
Hydroxylgruppe, Carboxylgrup- 5      pe, Saureanhydridgruppe odor
Aminogruppe enthalt, erhalten werden. 25. Zusammensetzung nach einem der
vorhergehenden AnsprOche, worin das Elastomer eine SchmelzfluB- rate von
0,1 - 100 g/10 Minuten aufweist, bestimmt nach ASTM D1238. 10  26.
Zusammensetzung nach einem der vorhergehenden AnsprUche, die weiters 0,01-5
Gew.-Teile, bezo- gen auf Bestandteil (a), eines gehinderten Phenolderivats
und/oder einer schwefelhaltigen Esterverbin- dung umfalt. 27.
Zusammensetzung nach Anspruch 26, worin die gehinderte Verbindung auf
Phenolbasis eine Struktur- 15     einheit der Formel (ll): t-BU 20
X O H                                (II3~~O Rw 25 aufweist (worn RI C1 -C1
o-Alkyl !st) und ein Molekulargewicht von nicht weniger als 500 aufweist.
28. Zusammensetzung nach Anspruch 26, worin die schwofelhAltige
Esterverbindung durch die Formel (Ill) 30     oder (IV) dargestelit ist: S
R2COOR3)2  (111) (R5SR4COOCH2 )  ,C             (IV) 35 j>         (worn
jedes aus R2 und R4, die gleich oder voneinander verschieden sein k6nnen,
eine Ci-Cio- Alkylgruppe ist und jedes aus R3 und R4, die gleich oder
voneinander verschieden sein konnen, eine C3-C4c-Alkylgruppe ist). 40 



29. Zusammensetzung nach einem der vorhergehenden AnsprUche, die weiters
einen F0llstoff in einer Menge von 50 Gew.-%, bezogen auf die gesamte
Zusammensetzung, umfaBt. 30. Zusammensetzung nach Anspruch 29, worin der
F0llstoff aus Glasfasem, Kohlenstoffasern, Metallfa- 45     sern,
Aramidfasern, Kaliumtitanatwhiskem, Glasfiocken. Glaskugeln, Wollastonit,
Gipsfasem, Ton, Glim- mer, Talk, Sepiolit, Titanoxid, Aluminiumoxid,
Kalziumkarbonat und Bariumkarbonat ausgewAhIt 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
Bestandteil (a), einer Epoxyverbindung der Formel (l):
CH2-HCH20-[ArCOOCH2CHCH,2O0-ArCOOCH2CH-CfH2                      (I) O
OH                       0 33    (worin Ar eine aromatische Cg-C2o-Gruppe
oder alizyklische Cs-C2o-Gruppe und n von 0 bis einschlieBlich 20 ist); und
(c) 1-70 Gew.-Teilen, bezogen auf Bestandteil (a), von zumindest einem
Elastomer, das zumindest eine aus Epoxy-, Carboxyl-, Carboxylatester-,
Karbonsgureamid-, Slureanhydrid, Imid-, 8        Carboxylatsalz-,
Hydroxyl-, Amino- und Cyanogruppen ausgewihite funktionelle Gruppe
aufweist, wobei das Elastomer einen Elastizitatsmodul von 1 - 6.000 kg/cm2
aufweist; und daraufhin das Schmelzen und R0hren der resultierenden
Mischung bei einer Temperatur, die um 5-50 C h6her ist als der Schmelzpunkt
des aromatischen Polyesters. 10 Revendlcatlons 1. Composition de polyester
comprenant: (a) 1 00 parties en poids d'un polyester aromatique; (b)
0,005-10 parties en poids, en se basant sur le composant (a), d'un compose
epoxy de la formule 18       (I): 



CH      H 0 -ArCOOCH CHCH-0   )n   ArCOOCH CH-CH
(I) K)     \~~2/     2           ArOC2 ~C2O                            2
/2 20 0                               OH0 (oD Ar est un groupe aromatique
C6-C20 ou un groupe alicyclique C6-C20, n est de 0 a 20 inclus); et 25
(C) 1-70 parties en poids, en se basant sur le composant (a), d'au moins un
6lastombre qui a au moins un groupe fonctionnel choisi parmi les groupes
epoxy, carboxyle, ester de carboxylate, amide d'acide carboxylique,
anhydride d'acide, imide, sel de carboxylate, hydroxyle, amino et cyano,
I'elastomere ayant un module de traction de 1-6.000 kg/cm2. -J 30- 2.
Composition de la revendication 1, oO le polyester aromatique a une
viscosit6 relative de 1,10-2,0 A 25 IC, en mesurant sous la forme d'une
solution & 0,5% dans le o-chlorophenol. 3. Composition de la revendication
1 ou 2, oO le polyester aromatique est un polyalkylbne ter6phtalate. 35 4.
Composition de la revendication 1 ou 2, oO le polyester aromatique est un
polycyclohexanedimethylbne t6rephtalate. 5. Composition de la revendication
3, oO le polyalkylbne t6rephtalate est un polybutylbne t6r6phtalate ou un
polyethylne t~rephtalate. 40 6. Composition selon toute revendication
pr6cedente, ob Ar dans la formule (I) est un groupe ph6nylbne, un groupe
biph6nylbne ou un groupe naphtylbne. 7. Composition selon l'une quelconque
des revendications 1 A 5, oO Ar dans la formule (I) est un groupe 45
1,4-phenylbne. 8. Composition selon toute revendication prbcdente, oO la
teneur en compos6 dpoxy est de 0,05-5 parties en poids, en se basant sur le
composant (a). 5o  9. Composition de la revendication 8, oO la teneur en
compose epoxy est de 0,2-3 parties en poids, en se basant sur le composant
(a). 10. Composition selon toute revendication prdcedente, oU l'elastombre
a une temperature de transition vitreuse qui ne depasse pas 0 0 C. 55 



11. Composition selon toute revendication precedente, oO le module de
traction de l'elastombre est de 5- 2.000 kg/cm2. 34    EP 0 292 251. Bi
I I!1II! 11111 11111 II!  ! 12. Composition selon toute revendication
precedente, oO la teneur en elastombre est de 3-40 parties en poids, en se
basant sur le composant (a). 13. Composition selon toute revendication
precedente, oO I'elastombre est choisi parmi: 5        (I) copolymeres
contenant un groupe glycidyle d'une a-oldfine et d'un ester glycidylique
d'un acide a,P-insatur6; (ii) copolymeres modifies A base d'dthylbne
obtenus en copolymerisant par greffe un polymere a base d'ethylbne avec
0,01 & 10% en poids d'un acide carboxylique insature ou un d6riv6; (iii)
copolymeres statistiques & base d'ethylbne, d'6thylbne et d'un acide
carboxylique insatur6 ou un 10       d6rivd; (iv) polymbres acryliques qui
peuvent ou non contenir un polymere a base d'un dibne ; et (v) polymeres
conjugues A base d'un diAne ayant au moins un groupe fonctionnel choisi
parmi des groupes hydroxyles, carboxyliques, anhydrides d'acide, amino et
cyano. 15 14. Composition de la revendication 13, oO l'a-ol6fine dans le
copolymbre contenant un groupe glycidyle est de l'ethylene et I'ester
glycidylique de I'acide a,P-insatur4 et le m6thacrylate de glycidyle estou
l'acrylate de glycydyle. 15. Composition de la revendication 14, oO au
moins un monomere insature choisi parmi un acrylats 20     d'alkyle C
a-C10, un methacrylate d'alkyle C1 -Co et de I'acetate de vinyle est de
plus copolymerise avec le copolymere contenant un groupe glycidyle. 16.
Composition de la revendication 13, 14 ou 15, oa la teneur en ester
glycidylique de I'acide a,- insaturedans le copolymere contenant un groupe
glycidyle, est de 0,1- 50% sn poids. 25 



17. Composition de la revendication 16, oO la teneur en ester glycidylique
de I'acide ap@-insaturd dans le copolymere contenant un groupe glycidyle
est de 1%-25% en poids. 18. Composition de la revendication 13, ot l'acide
carboxylique insature ou son derive dans le copolymbre JK->   30   & base
d'ethylbne modifie est au moins un parmi des acides carboxyliques insatures
C3-20, leurs anhydrides d'acide, lours esters glycidyliques, leurs imides,
leurs amides et leurs sels de metaux. 19. Composition de la revendication
13, oO le polymbre & base d'ethylene, dans le copolymere modifie A base
d'ethylbne, est choisi parmi (A) des copolymbres d'4thylbne at de propylbne
et/ou butAne-1; (B) 3s     des copolymeres d'ethylene, propylbne et/ou
butbne-1, et un diOne non conjugu6 C6-C20; (C) des copolymbres d'ethylbne
et d'acrylate d'alkyle C1-C,0 ou de methacrylate d'alkyle C1-Cio; (D) des
J>          copolymbres d'4thylbne et d'acetate de vinyle saponifi4 ou non
saponifi6; et (E) des copolymbres sequences et hydrogenes de
styrbne-butadiane ou des copolymeres sequences et hydrogen6s de
styrbne-isoprene. 40 20. Composition de la revendication 19, ob le polymere
A base d'dthylbne, dans le copolymbre modifi6 A base d'ethylbne, est choisi
parmi des copolymbres d'4thylAnelpropylbne, des copolymbres
d'4thylIne/propylbne oO au moins un diAne non conjugud de 1,4-hexadibne,
dicyclopentadibne ou 4thylidbne norbornane est, de plus, copolymerise, des
copolymbres d'4thylAne/butbne-1, des copoly- 45     mores
d'ethylbne/butene-1 oO au moins un diAne non conjugue de 1,4-hexadiAne,
dicyclopentadibns ou ethylidbne norbomane est, de plus, copolymerise, des
copolymbres d'4thylbne/acrylato de methyle, des copolymbres
d'dthylAnelacrylate d'ethyle, des copolymbres d'dthylAne/acrylate de
butyle, des copolymbres d'4thylbne/methacrylate de methyle, des copolymeres
d'6thylbne/acktate de vinyle, des copolymbres saponifies d'4thylAne/acktato
de vinyle, des copolymbres sequences hydrogenes de 50     styrbne/butadibne
et des copolymbres sdquences hydrogenes de styrbnefisoprAne. 21.
Composition selon l'une quelconque des revendications 13 et 16 a 20, oO
I'acide carboxylique insatur6 ou son deriv6 dans le copolymbre modifi4 A
base d'4thylbne, est choisi parmi acide acrylique, acide m6thacrylique,
acide mal6ique, acide fumarique, acide itaconique, acide crotonique, acide
t6trahy- 55     drophtalique, acide 5-norbornane-2,3-dicarboxylique, acide
m6thylondo-m6thylbns tetrahydrophtalique et anhydrides d'acide, leurs
esters glycidyliques at lours imides. 
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S* 22. Composition de la revendication 13, oO l'acide carboxylique insature
ou son d6rive, dans le copolymere statistique a base d'ethylbne, est
l'acide acrylique, I'acide methacrylique ou un sel de m6tal ou son ester
alkylique C1-Ca. 5 23. Composition de la revendication 13, oO le polymbre
acrylique qui pout contenir le polymbre A base de dibne est un copolymbre
greffd qui est obtenu en copolymerisant par greffe au moins un monomere
insature choisi parmi I'acide acrylique, I'acide mdthacrylique, des esters
alkyliques Ci-CB et leurs esters glycidyliques, des monovinyles aromatiques
et des monovinyles cyanures avec une base de greffe contenant, comme
constituant majour un acrylate d'alkyle Ci -C8 ou un m~thacrylate d'alkyle
C1 - 10     Ca pouvant ou non contenir du polybutadibne. 24. Composition de
la revendication 13, ob le polymbre A base d'un dibne conjugu4 est choisi
dans le groupe consistant en polybutadibne, copolymbres de
butadibno/styrAne, copolymbres s6quenc6s de butadione-styrAne,
copolymbres   sequences   de   styrAne-isoprbne,   copolymbres   de is
butadiAne/acrylonitrile obtenus par copolym6risation ou copolym6risation
par greffe d'un monombre insaturd ayant un groupe hydroxyle, un groupe
carboxyle, un groupe anhydride d'acide ou un groupe amino. 25. Composition
selon toute revendication pr~cedente, oO I'6lastombre a un debit en phase
fondue de 0,1- 20     100 g/10 minutes qui est ddtermin4 selon ASTM D1238.
26. Composition selon toute revendication prdcddente, contenant de plus
0,01-5 parties en poids, en so basant sur le composant (a), d'un deriv4 de
ph~nol emp&ch6 et/ou d'un composE d'ester contenant du soufre. 25 27.
Composition de la revendication 26, oO le compose A base de ph~nol empachE
a une unite de 



structure representee par la formule (II): J 30
t-Bu O         OH                     (II) 35 K>
~~~~~~~Ri (o0 R' est alkyle C-Ci o) et a un poids moldculaire de pas moins
de 500. 40 28. Composition de la revendication 26, oC le composE d'ester
contenant du soufre est reprdsentd par la formule (Ill) ou (IV):
S*1R2COOR3)2  (111) 45 ( R5SR4COOCH2   4        C       (IV) 50    (00
chacun do R2 et R4, qui peuvent etre identiques ou differents, est un
groupe alkyle CI-C10 et chacun de R3 et R4 qui peuvent etre identiques ou
differents, est un groupe alkyle C3-C4o. 29. Composition selon toute
revendication precedente, comprenant de plus une charge en une quantite de
50% en poids par rapport & la totalite de la composition. 55 30.
Composition de la revendication 29, oO la charge est choisie parmi des
fibres de verre, des fibres de carbone, des fibres de metal, 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 I'argile, du
mica, du talc, de la 36    EP 0 292 251 B1                C  L  H         *
s6piolite, de l'oxyde de titane, de l'oxyde d'aluminium, du carbonate de
calcium et du carbonate de baryum. 31. Procede de production d'une
composition de polyester comprenant les etapes de: 



5         melanger a l'tat sec (a) 100 parties en poids d'un polyester
aromatique; (b) 0,005-10 parties en poids,en se basant sur le composant
(a),d'un compose epoxy de la formule (1): 10 CH2  CHCH2O- [ArC00CH2
HCH201-ArCOOCH2CH-CH2 0                        OH                        0
15 (ob Ar est un groupe aromatique C6-C20 ou un groupe alicyclique C6-C20,
n est compris entre 0 et 20 inclus; et (c) 1-70 parties en poids,en se
basant sur le composant (a),d'au moins un elastomere qui a au moins un
groupe fonctionnel choisi parmi les groupes dpoxy, carboxyle, ester de
carboxylate, amide 20       d'acide carboxylique, anhydride d'acide, imide,
sel de carboxylate, hydroxyle, amino et cyano, I'6lastombre ayant un module
de traction de 1-6.000 kg/cm2; et ensuite, fondre et soumettre A agitation
le m6lange r6sultant a une temperature plus dlevee de 5-50 * C que le point
de fusion du polyester aromatique. 25 30 36 40 50 55 37    


