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ABSTRACT OF THE DISCLOSURE 
Fiber-forming terpolyamides consisting of hexamethyl 

ene terephthalamide units, hexamethylene isophthalamide 
units and caproamide units. The properties of ?bers formed 
from these terpolymers may be controlled by varying the 
mole proportion of the components from which they are 
prepared. The terpolymers are particularly useful in form 
ing textile ?bers and transparent ?lms and castings. 

This application is a continuation-in-part of applicants’ 
copending application S.N. 535,338, ?led Mar. 18, 1966, 
now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to synthetic ?bers. More particu 
larly, this invention relates to novel synthetic ?bers com 
posed of random terpolyamides. 

Polyamides, such as polyhexamethylene adipamide 
(nylon 66) and polycaproamide (nylon 6) are well known 
in the art and have found signi?cant commercial success 
both as textile ?bers and as reinforcing ?bers, such as 
tire cord. Although the textile ?bers obtained from the 
previously known ?ber-forming polyamides heretofore 
known are of great value, much research elfort is being 
continuously expended in order to improve their proper 
ties. For example, these previously known polyamides all 
possess a relatively low shrinkage value, that is, the 
amount of shrinkage that occurs in ?bers made from these 
polyamides when they are treated with boiling water is 
relatively small. In some commercial uses, for example, as 
hosiery, it is desirable that the polyamide textile ?ber have 
increased shrinkage. Furthermore, in the production of 
conjugate ?bers, that is, a ?ber having two or more com 
ponents, it is extremely desirable that at least one of the 
components have a relatively high boiling water shrink 
age. This is necessary in order that the crimp in a conjugate 
?ber be signi?cant and permanent. 

While, as pointed out heretofore, previously known 
polyamides have signi?cant use in the reinforcement of 
rubber articles such as vehicle tires, an inherent draw 
back in their use to reinforce such tires is their tendency to 
?atspot. Flatspotting is a term used to describe the out-of 
roundness that occurs when a polyamide-reinforced 
vehicle tire is allowed to rest for a period of time. That 
portion of the tire which is in contact with the pavement 
becomes ?attened and when the vehicle is started again 
this ?atspot causes vibration of the vehicle. While this 
phenomenon of ?atspotting is not completely understood, 
there is at present a great deal of effort being put into ?nd 
ing a solution to this problem as regards polyamide tire 
cords. 

It is an object of this invention to provide a novel syn 
thetic ?ber composed of a random terpolyamide, the 
properties of which can be controlled by varying the mole 
proportion of its components. 
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It is a further object of this invention to provide a novel 

synthetic ?ber composed of a terpolyamide which has in 
creased boiling water shrinkage characteristics. 

It is a further object of this invention to provide a 
synthetic ?ber of hexamethylenediamine terephthalic acid, 
hexamethylene isophthalic acid, and e-caprolactam or 6 
aminocaproic acid. 

These and other objects will become apparent from the 
description given hereinafter. 

In accordance with the present invention it has been 
found that these objects are accomplished by providing 
a novel synthetic ?ber comprising a random terpolyamide 
consisting essentially of (A) 5-60 percent, based on the 
molecular weight of the terpolyamide, of hexamethylene 
terephthalamide units, (B) 5-60 percent, based on the 
molecular weight of the terpolyamide, of hexamethylene 
isophthalamide units, and (C) 10-90 percent, based on the 
molecular weight of the terpolyamide, of caproamide 
units. In a preferred form of this invention, the synthetic 
?ber is composed of 10-40 percent hexamethylene tere~ 
phthalamide units, 10-40 percent hexamethylene iso 
phthalamide units, and 20-80 percent of caproamide units. 

In the following description of the invention, polymer 
compositions are reported in terms of mole percent 6T, or 
hexamethylene terephthalamide component, mole percent 
61, or hexamethylene isophthalamide component, and mole 
percent 6 which refers to caproamide component. This is 
a convenient means of describing the polymers since, in 
practice, they are prepared by copolymerizing a mixture 
of hexamethylenediammonium terephthalate salts, hexa 
methylenediammoniurn isophthalate salts, and 6-amino 
caproic acid or caprolactam. The ?nal polymer product of 
the invention is a statistically random nylon copolymer 
comprised of the polymerization product of hexamethyl 
ene diamine, isophthalic acid, terephthalic acid and 6 
aminocaproic acid or caprolactom. 
The terpolymers are conveniently prepared by polym 

erization of aqueous solutions of the components in 
the manner well known in the preparation of nylon 66. 
The terpolymers may be produced in any conventional 

manner, for example, in batch procedures where the poly 
mer is prepared, extruded, cut into ?akes and thereafter 
spun. They may also be prepared by continuous processes 
in which the reactants are fed to a system comprising an 
evaporator, polymerizer, ?nisher and spinning unit in 
tandem so that molten polymer is spun directly without 
intermediate solidi?cation. 
As with conventional nylon production, various addi 

tives may be introduced into the polymer for purposes of 
delustering, stabilization toward heat and the like. Addi 
tives for these and other like purposes are well known 
in the art. 
The solution from which the random terpolyamides are 

made may be prepared by combining solutions of hexa 
methylenediammonium isophthalate, hexamethylenediam~ 
moniurn terephthalate and 6-aminocaproic acid, or by add 
ing a calculated excess of hexamethylene diamine together 
with the calculated quantities of terephthalic acid and 
isophthalic acid directly to the 6-aminocaproic acid or 
e-caprolactom solution. In the following examples compo 
sitions are given in mole percent unless otherwise indi 
cated. 

EXAMPLE 
This example is illustrative of a typical method for 

preparing the terpolymers. 
A mixture consisting of 30 mole percent hexamethylene 

diammonium terephthalate, 10 mole percent hexamethyl 
ene diammonium isophthalate and 60 mole percent 6 
aminocaproic acid were added to suf?cient water to pro 
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vide a 50 percent aqueous slurry. The slurry was charged 
to an evaporator and after purging the evaporator with 
250 poundse per square inch saturated steam to remove 
air, the evaporator was closed at a residual steam pressure 
of 13 p.s.i. Evaporative heating was carried out with part 
of the water being removed while maintaining 13 pounds 
pressure. The solution was then transferred to an auto 
clave, heated to approximately 260° C. and the pressure 
brought to 250 pounds per square inch. The solution was 
then heated for three hours, and water was bled off to 
maintain a steady 250 psi. pressure. The pressure was 
then gradually reduced to atmospheric during which time 
the temperature rose to approximately 290° C. and the 
heating was continued for an additional hour. Mono 
?laments were spun from the bottom of the autoclave 
onto a Universal take-up and drawn over a 50° C1.~90° C. 
hot pin to a denier of approximately 10. 

Six additional yarns were prepared according to the 
foregoing procedure in which the mole ratio of the poly 
mer components was varied as indicated in the table. 
Properties of the six yarns were determined and are given 
in the table. The percent boiling Water shrinkage was de 
termined ‘by immersing a length (11 inches) of ?ber into 
boiling water for 15 minutes; removing and drying the 
?ber; and determining its shrinkage. The percent shrink 
age represents the change in the length of the ?ber sample 
expressed as a percentage of the length prior to exposure 
to boiling water. Initial modulus was determined accord 
ing to ASTM-02256-66T procedure. 

TABLE 

Yarn composi< Boiling 
tion, mole. Melting Water Initial 
percent point, shrinkage, modulus, 
?l?TA/SIA ° 0. percent Appearance g.p.d 

100/0/0 ________ _ _ 225. 5 l4. 0 Opaque _________ _ _ 14 
217. 5 71. 9 Transparent ____ ._ 26 
249. 5 9. -.__-d0 ___________ __ 59 
259. 5 35 
279. 0 46 
261. 5 48 
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The data in the table show that the terpolymer yarns 

have improved initial modulus; fabrics prepared from high 
initial modulus yarns resist wrinkling. The terpolyrner 
yarns also have relatively high boiling water shrinkage 
which is desirable in hosiery yarn and in the production 
of conjugate ?bers. Moreover, since the terpolymers are 
transparent they are suitable for manufacturing castings, 
?lms and the like. 
We claim: 
1. A synthetic terpolyamide ?ber, composed of random 

terpolyamide consisting essentially of (A) 5-60 percent, 
based on the weight of the terpolyamide, of hexamethylene 
terephthalamide units, (B) 5-60 percent, based on the 
weight of the terpolyamide, of hexarnethylene isophthal 
amide units, and (C) 10-90 percent, ‘based on the weight 
of the terpolyamide, of caproamide units. 

2. A ?ber as de?ned in claim 1 wherein the terpoly 
amide consists essentially of (A) 10-40 percent of hexa 
methylene terephthalamide units, (B) 10-40 percent of 
hexamethylene isophthalamide units, and (C) 20-80 
percent of caproarnide units. 

3. A ternary ?ber-forming copolyamide consisting 
essentially of (1) 5-60 percent by weight of hexamethyl 
ene terephthalamide units, (2) 5-60 percent by weight of 
hexamethylene isophthalamide units and (3) 10-90 per 
cent by weight of caproamide units. 
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