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[57] ABSTRACT 
Improved mechanical properties, particularly tensile 
strength, are demonstrated by glass ?ber-reinforced 
blends of a polymeric blend comprising a major propor 
tion of a polyamide polymer with a lesser amount of a 
linear alternating polymer of carbon monoxide and at 
least one ethylenically unsaturated hydrocarbon and, 
optionally, an acidic polymer containing moieties of 
a-ole?n and ct,B-ethylenically unsaturated carboxylic 
acid. 

23 Claims, No Drawings 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more speci?c information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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REINFORCED POLYMER BLENDS 

FIELD OF THE INVENTION 

This invention relates to a polymer blend comprising 
predominately a polyamide polymer having recurring 
amide linkages within the polymer chain, which blend is 
reinforced by the presence therein of glass ?bers. More 
particularly, the invention relates to a reinforced blend 
of the polyamide polymer with a lesser amount of a 
linear alternating polymer of at least one ethylenically 
unsaturated hydrocarbon and, optionally, a lesser pro 
portion of an acidic polymer containing moieties of an 
a-ole?n and an a,,B-ethylenically unsaturated carbox 
ylic acid. 

BACKGROUND OF THE INVENTION 

The class of polyamide polymers which is the major 
polymeric component of the blends of the invention has 
been known for many years. Thesegpolymers, also 
known as Nylons, have gained extensive commercial 
recognition in the production of numerous types of 
objects produced by many of the methods conventional 
for the processing of such thermoplastic polymers. Al 
though the polyamides are useful in the formation of 
three-dimensional objects such as gears and motor hous 
ings, the most frequent use is probably in the production 
of ?bers and ?laments and the yarns and fabrics pro 
duced therefrom. There are, however, certain limita 
tions imposed by the properties of the polyamide poly 
mers which limit their usage in some applications. It 
would be of advantage to retain the more desirable 
properties of the polyamide polymers and yet improve 
other properties, particularly when the polyamide poly 
mers are to be reinforced as by the presence of reinforc 
ing materials such as glass ?bers. These advantages are 
often obtained through the provision of polymer blends. 

Blends of polyamide polymers are known wherein 
the properties of the polyamide have been modi?ed. 
For example, Epstein, U.S. Pat. No. 4,174,358, de 
scribes blends of a number of polymers in a polyamide 
matrix which are said to show improved ductility and 
toughness. Blends wherein the polyamide polymer is a 
major or component with lesser amounts of the linear 
alternating polymer of carbon monoxide and at least 
one ethylenically unsaturated hydrocarbon and an 
acidic polymer are disclosed by copending U.S. patent 
application Ser. No. 429,915, ?led Oct. 31, 1989. 

Blends wherein the polyamide polymer is a minor 
component with a major proportion of the linear alter 
nating polymer are disclosed in U.S. Pat. No. 4,839,437. 
Such blends additionally containing an acidic polymer 
having moieties of a-ole?n and a,B-ethylenically unsat 
urated carboxylic acid are disclosed in copending U.S. 
patent application Ser. No. 429,913, ?led Oct. 31, 1989. 
The presence of these minor components serves to im 
prove certain of the properties of the linear alternating 
polymer. It has now been found that reinforced poly 
meric blends wherein the polyamide polymer is the 
major component demonstrate improvement in certain 
properties upon blending with the linear alternating 
polymer and, optionally, with the acidic polymers. 

SUMMARY OF THE INVENTION 

The present invention provides blends of polyamide 
polymers with lesser proportions of other polymeric 
material, which blends are reinforced by the presence 
therein of glass ?bers. More particularly, the invention 
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2 
provides reinforced blends comprising major amounts 
of polyamide polymer with lesser amounts of a linear 
alternating polymer of carbon monoxide and at least 
one ethylenically unsaturated hydrocarbon and, option 
ally, an acidic polymer containing moieties of an a-ole 
?n, and an a,B-ethylenically unsaturated carboxylic 
acid, and an optional third monomer, which acidic pol 
ymer optionally has a portion of the carboxylic acid 
groups neutralized with non-alkali metal. The blends of 
the invention exhibit improved ?ber-matrix adhesion 
and improved tensile strength. 

DESCRIPTION OF THE INVENTION 

The major polymeric component of the blends of the 
invention is a polyamide polymer. By the term “poly 
amide” as used herein is meant a linear condensation 
product containing recurring amide linkages as integral 
parts of the polymeric chain. These polyamide poly 
mers are well known in the art and a number have been 
marketed commercially under the trademark Nylon. 
The polyamide polymers which are useful in the blends 
of the invention are crystalline or amorphous polymers 
of linear or branched structure and have a molecular 
weight of at least 5000. The preferred polyamide poly 
mers are linear in structure, wherein each recurring unit 
has up to 16 carbon atoms inclusive, and the polyamide 
polymers have melting points in excess of about 200° C. 

In one embodiment of the polyamide blend compo 
nent the polyamide is homopolymeric in character illus-‘ 
tratively being a homopolymer of an aminocarboxylic 
acid of up to 16 carbon atoms inclusive. In preferred 
homopolymeric polyamide polymers the polymeric unit 
can be thought of as derived from a straight-chain 
omega-aminocarboxylic acid of up to 16 carbon atoms 
inclusive. It should be appreciated that the representa 
tion of the polyamide polymer of this embodiment as 
the homopolymer of aminocarboxylic acid is for conve 
nience and in practice the monomeric unit is provided 
as an aminocarboxylic acid, a lactarn or in an equivalent 
form. Typically, the homopolymeric monomeric unit is 
provided as a lactam, e.g., butyrolactam,. caprolactam 
or lauryllactam. These homopolymeric polyamides are 
often referred to in terms of the number of carbon atoms 
in the monomeric unit. For example, the polyamide 
obtained from polymerization of butyrolactam is 
termed Nylon 4 and the homopolyamide obtained by 
polymerization of caprolactam is termed Nylon 6. Of 
these homopolymeric materials, the polyamide pre 
ferred for use as a component of the blends of the inven 
tion is polycaprolactam or Nylon 6. 

In an alternate embodiment of the polyamide blend 
component the polyamide is copolymeric in character 
and is illustratively represented as a condensation prod 
uct of a primary diamine and a dicarboxylic acid. The 
primary diamine is preferably a terminal primary or 
alpha,omega primary diamine of up to 16 carbon atoms 
inclusive and having at least two carbon atoms located 
between the primary amino groups located on terminal 
carbon atoms of the diamine structure. The diamines 
suitably contain aromatic moieties linking the two pri 
mary amino groups as illustrated by p-phenylenedia 
mine, 4,4'-diaminobiphenyl, di(4-aminophenyl)methane 
and di(4-aminophenyl) ether, or the diamines contain 
cycloaliphatic linking groups as in the case of di(4 
aminocyclohexyl)methane or 1,4’diaminocyclooctane. 
The preferred diamines, however, are the acyclic termi 
nal primary diamines of the formula 
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wherein n is an integer from 2 to 16 inclusive. Such 
polymethylenediamines include trimethylenediamine, 
tetramethylenediamine, hexamethylenediamine, 
decamethylenediamine, dodecamethylenediamine and 
hexamethylenediarnine. Of these diamines, the use of 
hexamethylenediamine as precursor of the copolymeric 
polyamide blend component is preferred. 
The dicarboxylic acid precursor of the copolymeric 

polyamide blend component has up to 16 carbon atoms 
inclusive, preferably up to 12 carbon atoms inclusive, 
and is illustrated by aromatic dicarboxylic acids such as 
isophthalic acid, terephthalic acid, 4,4'-biphenyldicar 
boxylic acid and 2,6-naphthalenedicarboxylic acid, or 
by cycloaliphatic dicarboxylic acids such as 1,4 
cyclohexanedicarboxylic acid, 1,5-cyclooctanedicar 
boxylic acid and 2,3-norbomanedicarboxylic acid. The 
preferred dicarboxylic acids, however, are acyclic ali 
phatic dicarboxylic acids, particularly‘ those straight 
chain dicarboxylic acids of the formula 

HO!C+CH+~CO2H (11) 

wherein m is an integer from 0 to 14 inclusive, prefera 
bly from 0 to 10 inclusive. Illustrative of such dicarbox 
ylic acids are oxalic acid, pimelic acid, sebacic acid, 
suberic acid, adipic acid and azelaic acid. Of the acyclic 
aliphatic dicarboxylic acids, adipic acid is particularly 
preferred. 

it should be appreciated that the copolymeric poly 
amides are represented as the condensation product of 
primary diamines and dicarboxylic acid monomer or 
even the primary diamine may suitably be provided in 
an equivalent form. For example, the dicarboxylic acid 
precursor of the copolymeric polyamide is often pro 
vided as the dialkyl ester of the dicarboxylic acid. The 
copolymeric polyamides are also often named in terms 
of the number of carbon atoms in the monomeric units, 
i.e., the number of carbon atoms in the diamine and the 
dicarboxylic acid monomers. For example, the copoly 
meric polyamide illustratively produced from hexa 
methylenediamine and adipic acid is termed Nylon 6,6. 
The copolymeric polyamide illustratively produced 
from tetramethylenediamine and dodecanedicarboxylic 
acid is termed Nylon 4,12. 
The polyamide blend components, whether homopo 

lymeric or copolymeric, are well known materials and 
many polyamide polymers are commercially available 
from DuPont and others. The production of the poly 
amide polymers is well known and conventional. 
The blends of the invention comprise the polyamide 

component in major proportion and lesser proportions 
of linear alternating polymer of carbon monoxide and at 
least one ethylenically unsaturated hydrocarbon and, 
optionally, an acidic polymer containing moieties of an 
a-olefm and an a,B-ethylenically unsaturated carbox 
ylic acid, which blends are reinforced by the presence 
therein of glass ?bers. The linear alternating polymers, 
now becoming known as polyketones or polyketone 
polymers, have a repeating unit of the general formula 
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4 
wherein A is the moiety of ethylenically unsaturated 
hydrocarbon polymerized through the ethylenic unsat 
uration. A variety of ethylenically unsaturated hyrocar 
bons of up to 20 carbon atoms inclusive, preferably of 
up to 10 carbon atoms inclusive, are useful in the pro 
duction of the linear alternating polymer. Illustrative of 
such hydrocarbons are ethylene, butylene, isobutylene, 
styrene, l-octene and l-dodecene. The preferred linear 
alternating polymers are copolymers of carbon monox 
ide and ethylene and terpolymers of carbon monoxide, 
ethylene and a second ethylenically unsaturated hydro 
carbon of at least 3 carbon atoms, particularly an a 
-olef1n such as propylene. 
The preferred polyketone polymers for use as a com 

ponent of the blends of the invention are represented by 
the repeating formula 

Win-cuts] {cot-0+], (III) 

wherein G is a moiety of the second ethylenically unsat 
urated hydrocarbon of at least 3 carbon atoms, particu 
larly propylene, polymerized through the ethylenic 
unsaturation thereof. The ——CO-(—CH2CH2—)- units and 
the —CO-(-G-)- units are found randomly throughout 
the polymeric chain and the ratio of yzx is no more than 
0.5. In the embodiment where linear alternating copoly 
mers are employed as the blend component there will 
be no second hydrocarbon present and the copolymers 
are represented by the above formula III wherein y is 
zero. When terpolymers are employed in the blends of 
the invention, the terpolymers are of the above formula 
wherein y is greater than zero and the ratio 0! ya; is 
from about 0.01 to about 0.1. 
The preferred polyketone polymers will typically 

have a number average molecular weight, as deter 
mined by gel permeation chromatography of from 
about 1000 to about 200,000, but more often from about 
20,000 to about 90,000. The polymers will have a melt 
ing point of from about 175° C. to about 300° C. and a 
limiting viscosity number (LVN), measured in m-cresol 
at 60° C. in a standard capillary viscosiity measuring 
device, of from about 0.8 dl/g to about 4 dl/g. The 
linear alternating polymers are produced by contacting 
the carbon monoxide and ethylenically unsaturated 
hydrocarbon reactants in the presence of a catalyst 
composition formed from a compound of palladium 
cobalt or nickel, the anion of a non-hydrohalogenic acid 
having a pKa below about 6, preferably below 2, and a 
bidentate ligand of phosphorus, arsenic or antimony. 
The scope of the polymerization process is extensive 
but, without wishing to be limited, a preferred catalyst 
composition is formed from a palladium alkanoate, par 
ticularly palladium acetate, the anion of trifluoroacetic 
acid or p-toluenesulfonic acid, and a bidentate ligand of 
phosphorus selected from l,3—bis(diphenylphosphino) 
propane or 1,3-bis[di(2-methoxyphenyl)phosphino]pro 
pane. The general processes for the production of the 
linear alternating polymer is illustrated by a number of _ 
published European Patent Applications including 
121,965, 181,014, 213,671 and 257,663. 
The polyketone polymer is employed in the blends of 

the invention as a minor component relative to the 
polyamide polymer. Amounts of polyketone polymer as 
low as 1% by weight, based on total polymeric blend, 
will be of bene?t. On the other hand, the production of 
blends having more than about 20% by weight of 
polyketone and a major or proportion of polyamide is 
difficult so that about 20% by weight of polyketone in 
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a major proportion of polyamide polymer represents a 
practical upper limit on the proportion of polyketone 
polymer blend component. Preferred quantities of 
polyketone are from about 5% by weight to about 15% 
by weight of polyketone based on total polymer blend. 
The optional third polymeric component of the 

blends of the invention is an acidic polymer of an a-ole 
?n and un?t-ethylenically unsaturated carboxylic acid, 
optionally containing a third monomer and optionally 
having a portion of the carboxylic acid groups neutral 
ized with non-alkali metal. The a-ole?n precursor of 
the optional third polymeric blend component is an 
a-ole?n of up to‘ IOcarbon atoms inclusive as illustrated 
by ethylene, propylene, l-butene, isobutylene, l-octene 
and l-decene. The preferred a-ole?ns are straight-chain 
a-ole?ns of up to 4 carbon atoms inclusive and particu 
larly preferred is ethylene. The a-ole?n component of 
the optional third ‘polymeric blend component is pres 
ent in a quantity of at least about 65% by mole of any 
third polymeric blend component and is preferably 
present in at least 80% by mole on the‘same basis. 
The unsaturated carboxylic acid monomer of the 

optional third polymeric blend component is an a,B-' 
ethylenically unsaturated carboxylic acid of up to 10 
carbon atoms inclusive and is illustrated by acrylic acid, 
Z-hexenoic acid, 2-octenoic acid and Z-decenoic acid. 
The preferred a,B-ethylenically unsaturated carboxylic 
acids have up to 4 carbon atoms inclusive. These acids 
are acrylic acid, methacrylic acid and crotonic acid, of 
which acrylic acid and methacrylic acid are particularly 
preferred. The unsaturated acid monomer of the op 
tional third polymeric blend component is present in an 
amount of from about 1% by mole to about 5% by 
mole, based on total acidic polymer, but amounts of 
unsaturated carboxylic acid from about 5% by mole to 
about 20% by mole on the same basis are preferred. 
The optional acidic polymer blend component is 

suitably a copolymer of the a-ole?n and the (1,3 
ethylenically unsaturated carboxylic acid and in general 
such copolymers are preferred. On occasion, however, 
it is useful to incorporate within the acidic polymer as 
an optional third monomer a non-acidic, low molecular 
weight polymerizable monomer of up to 8 carbon atoms 
inclusive. Such optional third monomer may be a sec 
ond a-oletin such as propylene or styrene when the 
major a-olefm is ethylene, an unsaturated ester such as 
vinyl acetate, methyl acrylate or ethyl methacrylate, an 
unsaturated halohydrocarbon such as vinyl ?uoride or 
vinyl chloride, or an unsaturated nitrile such as acrylo 
nitrile. As previously stated, the presence of a third 
monomer is optional and is not required. Amounts of 
the non-acidic low molecular weight polymerizable 
monomer up to about 5% by mole, based on total acidic 
polymer are satisfactory with amounts up to about 3% 
by mole on the same basis being preferred. 

Independent of whether the acidic polymer em 
ployed as an optional third polymeric blend component 
is a copolymer or a terpolymer, in an alternate embodi 
ment of this optional blend component a portion of the 
acidic carboxylic acid groups are neutralized with non 
alkali metal. When partially neutralized, the blend com 
ponent is polymeric in form while exhibiting ionic char 
acter and these materials are conventionally referred to 
as metal ionomers. In the partially neutralized embodi 
ment, the a-ole?n/unsaturated acid polymer with or 
without the presence of the optional third monomer, is 
reacted with a source of ionizable non-alkali metal com 
pound, preferably ionizable zinc, aluminum or magne 
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6 
sium compound, sufficient to neutralize from about 
10% to about 90% of the carboxylic acid groups present 
in the polymer. Such neutralization, particularly with 
zinc, the preferred metal, results in a uniform distribu 
tion of metal through the polymer. Neutralization of 
from about 20% to about 80% of the carboxylic acid 
groups present is preferred in this embodiment and 
neutralization of from about 25% to about 75% of the 
carboxylic acid groups is particularly preferred. The 
ionizable metal compound utilized in the neutralization 
is a source of uncomplexed non—alkali metal ions includ 
ing zinc ions, aluminum ions or magnesium ions which 
are provided in the form of compounds of the type 
referred to as metal salts, e.g., zinc acetate, zinc formate 
or zinc propionate, or is a source of complexed metal 
ions wherein the metal is bonded to two types of 
groups, at least one of which is readily ionized and at 
least one other group is not. Illustrative of such com 
plexed metal ions are mixed zinc salts with one weak 
acid such as oleic acid or stearic acid and one more 
readily ionizable acid such as acetic acid or formic acid. 
In general, neutralization with a-complexed metal ion is 
preferred in this embodiment. 
The acidic polymers employed as optional third poly 

meric blend components, optionally partially neutral 
ized, are conventional and well known and many are 
commercial. Copolymers of ethylene and acrylic acid 
are marketed by Dow under the trademark PRIMACO 
RE ® and copolymers of ethylene and methacrylic acid 
are marketed by DuPont under the trademark NU 
CREL ®. Partially neutralized polymers are marketed 
by DuPont under the trademark SURLYN ®. As 
stated, the presence of acidic polymer is optional and 
none is required. Amount of the optional third poly 
meric blend component up to about 10% by weight, 
based on ‘total blend, are satisfactory. Amounts up to 
about 5% by weight on the same basis are preferred. - 
The polymeric blends of the invention are reinforced 

by the presence therein of glass ?bers. The term “glass” 
is employed in the conventional meaning to indicate 
that class of metal silicates which are commonly re 
ferred to as glasses. Although the addition of rare earth 
metal oxides or transition metal oxides to other metal 
silicates will on occasion produce a glass of rather ex 
otic properties, the glass from which the glass ?ber 
reinforcement of the blends of the invention is produced 
is the more common alkali metal silicate glass, particu 
larly a sodium silicate glass.v Fibers produced from such 
glass are conventional and are commercially available 
from a number of U.S. and foreign glass companies. The 
?bers are useful as reinforcements for polymeric prod 
ucts and are commercially used as such. However, the 
physical dimensions of the glass ?bers are of some im 
portance to successful utilization in a particular applica 
tion as are the presence or absence of a sizing material 
or a coupling agent for the glass and the nature of such 
sizing or coupling agent. 
- In the reinforced blends of the invention, the glass 
?bers which contribute the most desirable properties to 
the composition are chopped glass ?bers of circular 
cross-section. The ?bers range in diameter from about 
2X lO-4 inch to about 8X 10-4 inch to about 7X 10-4 
inch. Fibers of greater or lesser diameter are satisfac 
tory but ?bers of too small a diameter do not provide 
the desired strength and ?bers of too large a diameter 
contribute too much weight for the resulting strength 
and may not be economical. Although in some applica 
tions the long continuous ?bers of glass are satisfactory, 
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in the compositions of the invention it is preferred to use 
short ?bers of glass. Lengths of glass ?ber from about 
0.1 inch to about 0.5 inch are suitable. While somewhat 
shorter or somewhat longer lengths are also useful, too 
long a glass ?ber detracts from the processability while 
too short a ?ber does not provide the desired strength. 
It is recognized that the actual length of the glass ?ber 
in the reinforced composition will depend to some ex 
tent upon the method of blending or mixing the compo 
nents as the mixing or blending may mechanically re 
duce the length of the glass ?bers. 
The glass ?bers to be used as reinforcement for most 

plastic materials will customarily be provided by the 
manufacturer with a coating of a sizing material or a 
coupling agent, which terms are often used interchange 
ably. The nature of the sizing or coupling agent will 
in?uence the interfacial strength of the ?ber and the 
polyamide polymer matrix, i.e., the degree to which the 
?ber and the polymer will adhere. Improvement in 
mechanical properties such as tensile strength result 
when a relatively high degree of adhesion occurs be 
tween the polymer and the ?ber. To contribute strength 
to a polymer blend, the interfacial shear strength must 
he at least comparable in magnitude to the shear 
strength of the polymer. Consequently, there must be 
good adhesion between the polymer and the glass ?ber. 
The interfacial shear strength is in?uenced by the polar 
ity of the polymer so that for some polymers certain 
sizings or coupling agents work better than others. For 
use with the polymeric blends of the invention, a variety 
of sizings are available. Such sizings are generally char 
acterized by the overall nature of the size rather than 
the speci?c chemical structures which are often propri 
etary to the glass ?ber manufacturer. Suitable sizing 
include water emulsions of starch and lubricating oil, 
aqueous dispersions of surface active materials and lu 
bricants, silicon-containing materials such as vinyl si 
lanes, alkyltrimethoxysilanes, amino silanes, trimethox 
ysilanes which may also contain urethane, acrylate or 
epoxy functionalities, and non-polar hydrocarbons. For 
use in the reinforced blends of the invention, glass ?bers 
having polar sizings are preferred, for example, a sizing 
having a trimethoxysilane end group attached to a hy 
drocarbon chain with a terminal methane functionality, 
although other hydrocarbon sizings having a trimeth 
oxysilane end group are also suitable. Such ?bers are 
commercially available and are exempli?ed by OCF 
492 Fiberglass and OCF 457 Fiberglass which are com 
mercially available-from Owens-Coming Fiberglass. 
The amount of glass ?ber to be incorporated into the 

compositions of the invention is a minor amount relative 
to the polymer present as the major component of the 
total reinforced composition. Amounts of glass ?ber 
from about 1% by weight to about 45% by weight, 
based on total reinforced composition, are satisfactory 
with amounts from about 5% to about 35% by weight 
on the same basis being preferred. 
The method of producing the compositions of the 

invention is not critical so long as an intimate mixture of 
the components is produced, i.e., a uniform mixture 
which will not delaminate on processing. In one modi? 
cation, ‘the components are blended by passing a mix 
ture of the polymeric blend components in ?nely di 
vided form and the glass ?bers through an extruder 
operating at elevated temperature and high RPM to 
produce the blend as an extrudate. In an alternate modi 
?cation, the components are blended in a mixing device 
operating at high shear and thermal energy. The rein 
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8 
forced compositions of the invention may contain other 
materials such as antioxidants, stabilizers, mold release 
agents, ?re retardant chemicals and other materials 
which are designed to improve the processability of the 
polymeric blend components or modify the properties 
of the reinforced composition. Such additives are incor 
porated prior to, together with or subsequent to the 
blending of the components and the mixing with the 
glass ?bers. The resulting compositions are processed 
by conventional methods such as injection molding, 
pressure forming, sheet extrusion and other procedures 
which do not serve to degrade the reinforced composi 
tion. The polymer/?ber glass composition are uniform 
blends which exhibit less mold shrinkage and have im 
proved mechanical properties, particularly tensile 
strength. The compositions have particular utility in the 
production of mechanical parts, e.g., automobile body 
panels and fenders, especially those having a large and 
continuous surface where toughness, strength and ap 
pearance are important. 
What is claimed is: 
1. A ?berglass-reinforced polymer blend comprising 

a major proportion of a polyamide polymer containing 
recurring amide linkages as integral parts of the poly 
mer chain and a molecular weight of at least 5000, and 
a minor proportion of linear alternating polymer of 
carbon monoxide and at least one ethylenically unsatu 
rated hydrocarbon and, optionally, an acidic polymer 
contaiing moieties of a-ole?n, 0.,B-ethylenically unsatu 
rated carboxylic acid and optionally a non-acidic, low 
molecular weight polymerizable third monomer of up 
to 8 carbon atoms, which ‘acidic polymer optionally has ' 
a portion of the carboxylic acid groups neutralized with 
non-alkali metal. 

2. The reinforced blend of claim 1 wherein the linear 
alternating polymer is represented by the repeating 
formula 

wherein G is a moiety of an ethylenically unsaturated 
hydrocarbon of at least 3 carbon atoms and the ratio of 
y:x is no more than about 0.5. 

3. The reinforced blend of claim 2 wherein the acidic 
polymer is a copolymer of ethylene and acrylic acid or 
methacrylic acid, present in an amount of up to about 
10% by weight, based on total blend. 

4. The reinforced blend of claim 3 wherein glass ?ber 
is present in an amount of from about 1% by weight to 
about 45% by weight, based on total reinforced compo 
sition. 

5. The reinforced blend of claim 4 wherein the poly 
amide polymer is homopolymen'c having a recurring 
unit of up to 16 carbon atoms inclusive. 

6. The'reinforced blend of claim 5 wherein y is zero. 
7. The reinforced blend of claim 5 wherein the ratio 

of yzx is from about 0.01 % to about 0.1. 
8; The reinforced blend of claim 7 wherein the linear 

alternating polymer is present in an amount from about 
1% by weight to about 20% by weight, based on total 
polymeric blend. 

9. The reinforced blend of claim 8 wherein the poly 
amide polymer is polycaprolactam. 

10. The reinforced blend of claim 9 wherein G is a 
moiety of propylene. 

11. The reinforced blend of claim 10 wherein the 
acidic polymer is a non-neutralized copolymer of ethyl 
ene and acrylic acid. 
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12. The reinforced blend of claim 10 wherein th 
acidic polymer is a non-neutralized copolymer of ethyl 
ene and methacrylic acid. 

13. The reinforced blend of claim 4 wherein the poly 
amide polymer is copolymeric of recurring units of 
primary diamine and dicarboxylic acid of up to‘ ‘16 car 
bon atoms inclusive. 

14. The reinforced blend of claim 13 wherein the 
primary diamine is of the formula 

wherein n is an integer from 2 to 16 inclusive. 
15. The reinforced blend of claim 14 wherein the 

dicarboxylic acidis of the formula 

wherein m is an integer from O to 14. e 
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16. The reinforced blend of claim 15 wherein y is 

zero. 

17. The reinforced blend of claim 15 wherein the 
ratio of ya; is from about 0.01 to about 0.1. 

18. The reinforced blend of claim 17 wherein the 
linear alternating polymer is present in an amount from 
about 1% by weight to about 20% by weight, based on 
total polymeric blend. 

19. The reinforced blend of claim 18 wherein the 
primary diamine is hexamethylenediamine. 

20. The reinforced blend of claim 19 wherein the 
dicarboxylic acid is adipic acid. 

21. The reinforced blend of claim 20 wherein G is a 
moiety of propylene. 

22. The reinforced blend of claim 21 wherein the 
acidic polymer is a non-neutralized copolymer of ethyl 
ene and acrylic acid. 

23. The reinforced blend of claim 21 wherein the acid 
polymer is a copolymer of ethylene and methacrylic 
acid. 
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