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ABSTRACT OF THE DISCLOSURE 

Elastomeric ?bers comprised of alternating hard and 
soft segments, i.e. polyester-urethane copolymers, are im 
proved ‘in properties, particularly permanent set, when 
stretched at least 150% of initial length, relaxed and 
subjected to a heat treatment while at a constant length 
between about 75° C. and the softening point of‘ the 
?ber. 

Our invention relates to process for producing an im 
proved elastomeric ?ber and more particularly relates to 
a process for producing such an improved ?ber by stretch 
ing, relaxing and heat treating the ?ber. 
We have found that an improved elastomeric ?ber can 

be obtained by stretching a ?ber of a segmented elasto 
meric copolymer at least about 150% of its initial length, 
then relaxing the stretched ?ber so that it returns to a 
length less than its stretched length and ?nally heating 
the stretched and relaxed ?ber at constant length at a 
temperature above about 75° C. and below the soften 
ing point of the ?ber. In practicing the process of our in 
vention it is essential that all three steps of the process 
be employed, since neither the stretching and relaxing 
steps alone without the heat treating nor the heat treat 
ing Without the prior stretching and relaxing will pro 
duce a ?ber with all the desirable characteristics attained 
in accordance with our invention. Moreover, any desir 
able characteristics which might possibly be obtained 
as a result of employing one of the steps separately are 
not necessarily permanent. For example, certain desir 
able characteristics can be imparted to the ?ber by stretche 
ing, but such characteristics are not stable when the ?ber 
is subjected to exposure to boiling water as is encoun 
tered in conventional textile operations, such as scouring 
and/or dyeing. 

In the stretching step of our process, a stretch of at 
least about 150% and usually in the range of from 200% 
to 500% over the initial length of the ?ber, i.e., the 
length of the ?ber in its unstretched state prior to any 
treatment in accordance with our invention, is operable 
to impart desirable characteristics to the ?ber when em 
ployed in conjunction with the remainder of our process. 
This initial length can be the length of a somewhat elon 
gated ?ber resulting from draw down or draft coincident 
with spinning. Preferably, however, the amount of stretch 
employed is from about 250% to about 400%. The pe 
riod of time during which the ?ber is maintained in the 
state of stretch is not critical to the advantageous employ 
ment of our process and can vary from periods of less 
than a second up to periods of several minutes. The ?ber, 
however, must be maintained at a temperature below its 
softening point. Normally, the stretching can be con 
ducted at about room temperature. 
The relaxing step of our invention can be conducted 

at about the same temperature as the stretching step and 
generally is conducted at about room temperature. The 
period of time during which the ?ber is maintained in the 
relaxed state is not critical. 

In the heating step of our process, a temperature above 
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about 75° C. has been found to be elfective, and gener 
ally, any temperature up to the softening point of the 
?ber is effective. Once the softening point of the ?ber 
has been attained there is a tendency for some of the de 
sirable characteristics which have been imparted to be 
lost. A temperature in the range from about 100° to 
about 150° C. is adequate to develop desirable character 
istics in elastomeric ?bers produced from segmented elas 
tomeric copolymers, with particularly advantageous re 
sults being obtained with temperatures ranging from 
about 100°-120° C. The length of time a ?ber is sub 
jected to heating in accordance with our invention can 
vary from a few minutes up to several hours. Usually, 
the general rule of employing a longer time at a lower 
temperature and a shorter time at a higher temperature is 
applicable. 
The term “segmented elastomeric copolymer” as. used 

throughout this speci?cation and in the claims is meant 
to describe elastomeric copolymers comprised of two 
principle types of segments which are chemically con 
nected and alternate in the chemical chain. One segment, 
preferably essentially amorphous, is derived from low 
melting soft polymers such as, for example, an aliphatic 
ester polymer, an ether polymer, a hydrocarbon polymer, 
and the like. These soft polymers are characterized by 
weak interchain attractive forces. The other segment, 
derived from a hard high melting polymer such as, for 
example, a urea polymer, a urethane polymer, amide 
polymer, and the like. 

In particular, the soft segments of these elastomers 
are derived from low melting polymers having a melt 
ing point below about 60° C., having a molecular weight 
of from about 250 to about 5,000 and containing ter 
minal radicals possessing active hydrogen atoms. The 
hard, high melting segments are derived from linear 
hard polymers having a melting point above about 200° 
C. in their ?ber forming molecular weight range, i.e 
above about 5,000. The soft segments, as present in the 
elastomer appear as radicals of the initial polymer from 
which the terminal active hydrogens have been removed. 
Generally, the hard segments comprise from about 10% 
to about 40% by weight of the segmented copolymer and 
may be de?ned as comprising at least one repeating unit 
of the linear crystalline polymer from which they are 
derived. - 

The preparation of these segmented elastomeric co 
polymers is well known in the art and is described, for 
instance, in US. Pat. Nos. 2,625,535; 2,813,776; 
2,871,218; 2,953,839; 2,957,852.; 2,962,470 and Re. 
24,691. 
The polymeric structure of some of these elastomers 

can be represented by the formula: 

wherein H and S denote the hard and soft segments, 
respectively; and wherein —H— is further represented by 

wherein Q is a divalent radical derived by reaction of 
an organic diisocyanate with active-hydrogen-containing 
functional groups; G is the residue resulting from the 
removal of active hydrogen from the terminal functional 
groups of a low molecular weight bifunctional molecule 
having a molecular weight less than 500; x is an integer 
or zero; b is an integer greater than zero; S is the residue 
resulting from the removal of the active hydrogen from 
the terminal functional groups of a polymer melting below 
60° C., having a molecular weight of from about 250 to 
about 5,000. Terminal functional groups possessing active 
hydrogen can be, for example, —OH, —NH2, —SH, 
—COOH, —CONH2, =NH, —CSNH2, —SO2NH2, and 
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—SO2OH. The hard segment in a repeating unit of a 
linear polymer may ‘be further de?ned as having a melt 
ing point above about 200° C. in its ?ber forming molecu 
lar weight range. 

Generally, these synthetic elastomers are copolymer 
formulations based on low molecular weight aliphatic 
polyesters or polyethers having terminal hydroxyl groups 
which are capable of further reaction with diisocyanates. 
This latter reaction can be used to couple the lower 
molecular weight polyester or polyether via urethane links 
or the diisocyanate can be used in excess so that it be 
comes a terminal group. In this latter case, the macro 
diisocyanates formed can be coupled by means of other 
reagents such as water, diols, amino alcohols and diamines 
with the subsequent formation of the high polymer. These 
elastomeric products are also known as block copolymers. 
A variety of organic diisocyanates may be used to 

prepare the elastomeric copolymers suitable for employ 
ment in our invention. Illustrative examples of these 
diisocyanates are: trimethylene diisocyanate, tetramethyl 
ene diisocyanate, pentamethylene diisocyanate, hexa 
methylene diisocyanate, decamethylene diisocyanate, 
cyclopentylene-1,3-diisocyanate, 1,4 - diisocyanate cyclo 
hexane, p-phenylene diisocyanate, m-phenylene diisocya 
nate, the tolylene diisocyanate, the naphthalene diisocya 
nates, 4,4'-diphenyl propane diisocyanate, 4,4’-diphenyl 
methane diisocyanate. 

Illustrative of the types of elastomeric copolymers 
suitable for employment in our invention are isocyanate 
modi?ed polyesters such as those in US. Pat. 2,755,266 
wherein linear polyesters prepared from polycarboxylic 
acids and polyhydric alcohols are reacted with an excess 
of a diisocyanate over the terminal hydroxyl groups of 
the polyesters to form diisocyanate modi?ed polyesters 
containing terminal isocyanate groups which are then 
further reacted with a bifunctional cross-linking agent. 
Polyesterurethane copolymers which are substantially free 
of cross-links, such as those described in US. Pat. 
2,871,218 wherein a critical ratio of an essentially linear 
hydroxyl terminated polyester prepared from a saturated 
aliphatic glycol having terminal hydroxyl groups and a 
dicarboxylic acid or its anhydride, and a diphenyl diiso 
cyanate are reacted in the presence of a saturated aliphatic 
free glycol having terminal hydroxyl groups so that no 
unreacted isocyanate and hydroxyl groups remain, can 
also be employed. Broadly such a copolymer is obtained 
by reacting one mole of polyester with from 1.1 to 3.1 
moles of a diphenyl diisocyanate in the presence of from 
about 0.1 to 2.1 moles of free glycol. Another type of 
elastomeric copolymer which can ‘be used in our invention 
is the type described in US. Pat. 2,957,852. An elastomer 
of this type can be prepared by providing polyether glycol 
with isocyanate ends by reaction with a diisocyanate. This 
“capped” prepolymer can then be reacted with a chain 
extending agent such as a hydrazine which provides a 
?nal polymer having repeating units containing hydrazine 
resins linked through carbonyl groups. 

In another aspect, our invention comprises further ad 
justing such characteristics and properties of an elas 
tomeric ?ber as elongation, tenacity, and permanent set 
by a judicious blending of varying proportions of a com 
paratively ?exible and a comparatively stiff segmented, 
elastomeric copolymer. The ?exibility or stiffness of two 
elastomeric copolymers is determined by the ratio of the 
amount of polyurethane to polyester or polyether in the 
block copolymer with, of course, the more ?exible co 
polymers being that which has a greater proportion of 
the soft polymer. 

In this aspect of our invention, both the stiff and the 
?exible copolymers are of the type described above. For 
example, both the stiff and the ?exible copolymers can 
be synthesized from substantially the same starting mate 
rial or at least starting materials of the same type. Thus a 
soft or ?exible copolymer of the type described in US. 
Pat. 2,871,218 can be produced by employing as starting 
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materials larger proportions of the linear polyester and 
the aliphatic glycol thereby producing a segmented co 
polymer having a greater number of amorphous or soft 
blocks. Similarly, a higher molecular weight amorphous 
polymer employed as a starting material will provide a 
copolymer having longer soft blocks. To obtain a com 
paratively stiff copolymer a larger proportion of the 
diisocyanate, the linear crystalline component, can ‘be 
employed thereby producing a segmented copolymer hav 
ing a larger number of rigid blocks or a copolymer having 
longer rigid blocks depending upon the relative propor 
tions of the other ingredients or upon the molecular 
weight of the polyester. Thus, it will be seen that the stiff 
ness or ?exibility of the resulting copolymer can be af 
fected by only very small variations in the molar ratios 
of the ingredients and/or employing a polyester of a 
higher or lower molecular weight. 
The advantageous results obtained through this aspect 

of our invention are extremely surprising and unexpected 
inasmuch as blends including up to 50% of ?exible or 
soft copolymers, which alone cannot withstand the sever 
ity of the steps of our process, particularly the heating, 
can be employed to yield extremely desirable ?bers. 
Usually, the ?exible copolymers alone are unstable as 
?bers at temperatures above about 75° C. and have been 
disintegrated on the bobbin at temperatures of about 100° 
C. The stiff copolymers alone are generally stable as 
?bers up to temperatures of at least 200° C. 

Furthermore, the characteristics possessed by a ?ber 
spun from a blend are superior to those of a ?ber spun 
from a single copolymer of comparable chemical com 
position. More speci?cally, a blend of a stiff copolymer 
obtained by reacting given quantities of certain reactants 
and a ?exible copolymer obtained by reacting other given 
quantities of certain reactants in the manner described 
above yields a ?ber having more desirable characteristics 
than a ?ber produced from a single copolymer obtained 
by reacting together the same quantities of all of the re 
actants employed to produce the stiff and the ?exible 
copolymers. 

In order to illustrate further our invention, reference 
is made to the following examples. In each of these ex 
amples permanent set was determined by the same method 
unless otherwise indicated. Briefly, all samples were 
conditioned for 24 hours at 23° C. and 65% relative 
humidity prior to testing. Each sample was then marked, 
While in a taut (not stretched) state, to delineate a 3.00 
inch test length. The sample was then clamped between 
jaws set 5 inches apart so that the 3.00 inch test length 
was midway between the jaws. The jaws were then moved 
apart so that the sample was extended until the distance 
between the marks (3.00 inches before extension) was 
12.00 inches for a 300% extension. After maintaining the 
sample in its extended state for 2 hours, the sample was 
released and allowed to recover unrestrained for 30 min 
utes. The sample was then made taut (not stretched) and 
the length between the marks was measured. The increase 
in the length between the marks over the original 3.00 
inches expressed as a percent of the original 3.00 inch 
length is the permanent set. 

EXAMPLE I 

A comparatively soft or ?exible polyester-urethane co 
polymer of the type described in US. Pat. 2,871,218 and 
obtained by reacting hydroxyl poly (tetramethylene 
adipate) (molecular weight about 850, hydroxyl nurn~ 
ber=130.4, acid number=0.89) butanediol-1,4 and di 
phenyl methane-p,p'-diisocyanate in a molar ratio of 
about 1.0:0.3:1.3, respectively, was employed in this ex 
ample. A 30% solution of this copolymer in acetone sol 
vent was employed to dry spin an elastomeric ?ber. 
The apparatus used was of the type traditionally em 

ployed in the art and essentially included a spinnerette at 
the upper end of a spinning column and a godet roll at 
the bottom of the column. The ?laments were passed 



3,536,803 
through the column where the solvent was substantially 
evaporated therefrom by contact with hot air introduced 
at a temperature of 150° C. and was then passed about 
the godet roll moving at a velocity of 20 meters/ minute. 

After leaving the godet roll, the ?ber was subjected to 
a drawing operation at room temperature, in which the 
?rst draw roll was travelling at a speed of 20 meters per 
minute and the second draw roll was travelling at a speed 
of about 100 meters per minute thereby effecting a stretch 
of 400%. After being stretched by means of the drawing 
operation, the ?ber, at room temperature, was relaxed by 
removal of all but a minimum amount of tension neces 
sary to handling. The ?ber was then wound on a bobbin. 
Physical testing of the ?ber as spun indicated a tenacity 
of 0.64 grams per denier, elongation of 450% and a 
permanent set of 3.0% (4 hours at 300% strain). Sub 
sequently, the ?ber, no longer on the bobbin, was sub 
jected to boil off treatment in steam at 100° C. for one 
half an hour. This resulted in a boil-o? shrinkage of 35% 
and an increase in permanent set from the original 3.0% 
up to 80%. Thus, it can be seen that desirable characteris 
tics, particularly the permanent set of the stretched ?ber, 
in the absence of heat treating were completely destroyed 
by the steam boil off. 

EXAMPLE II 

In this example a comparatively stiif polyester-urethane 
copolymer of the type described in US. Pat. 2,871,218 
was employed. The copolymer was obtained by reacting 
hydroxyl poly (tetramethylene adipate) (molecular weight 

stretched ?ber. The gain in strength, however, was lost 
when the stretched ?ber was subjected to boil-off as 
shown by the decrease in tenacity from 1.62 to 0.67. 
Furthermore, subjecting the stretched ?ber to boil-0E 
also produces an undesirably high permanent‘set, i.e., 
56%. 

EXAMPLE III 

In this example the same copolymer as used in Ex 
ample II was employed. A 25% solution of the copolymer 
in 91/9 mixture of methylene chloride/methanol solvent 
was spun to produce an elastomeric ?ber. In order to 
produce a complete basis of comparison, a portion of the 
uber was‘ taken-up without being subjected to either 
stretching or heat treatment. Another portion of the ?ber 
was subjected to. a drawing operation at room tempera 
ture after leaving the spinning column in which the ?ber 
was stretched 300%. After stretching, the ?ber was re 
laxed at room temperature by removal of all but a 
minimum amount of tension necessary to handling. The 
?ber was maintained in this relaxed state While it re 
turned to a length intermediate between initial and 
stretched length. A sample of both the stretched and 
unstretched ?ber wound on a bobbin and maintained at 
constant length was subjected to heat treatment. Samples 
of both the stretched and unstretched ?bers which were 
not heat treated were subjected to boil-o? treatment in 
100° C. steam for half an hour as were the heat-treated 
stretched and unstretched ?bers. Samples of each of 
the variously treated ?bers were then subjected to physi 

about 1010, hydroxyl number=106.1), butanediol-1,4 and 30 cal testing. The results are given below in Table II. 
TABLE IL-IMPROVEMENT OF FIBER PROPERTIES ON HEAT SETTING 

As spun Heat set 

As spun Boiled O? Boiled O? 

Stretch , percent _________ . _ 300 300 0 0 300 
Heat treatment None None None (1) (1) 
Tenacity, g. Id- 1. 5 0. 65 0. 60 0. 60 0. 70 
Elongation.-. _- -_ 295 525 425 540 450 
Stress at 300% eldng., gJd ....................... __ 0. 14 0. 18 0. 16 0. 28 
Permanent set, percent _________________________ .. 55 53 30-35 17-20 

1 One hour at 145° C. 

diphenyl methane-p,p’-diisocyanate in a molar ratio of 
about 1:1:2, respectively. A 30% solution of this co 
polymer in a 90% methylene chloride-10% methanol sol 
vent mixture was employed to dry spin an elastomeric 
?ber. The apparatus employed was the same as that used 
in Example I. A portion of the ?ber was taken-up directly 
from the spinning column without stretching and wound 
on bobbins. A second portion of the ?ber was subjected to 
a drawing operation at room temperature after leaving 
the spinning column to obtain a stretch of 350% (4.5 X). 
After being stretched by means of the drawing operation, 
the ?ber, at room temperature, was relaxed by removal 
of all but a minimum amount of tension necessary to 
handling and was then wound on bobbins. Each of these 
portions of the ?ber, the unstretched, and the stretched 
and relaxed, was again divided into two portions, one por 
tion of each of the unstretched, and the stretched and re 
laxed ?ber, was subjected to boil-off treatment in 100° C. 
steam for half an hour. Samples of each of the four por 
tions of the ?ber were subjected to physical testing. The 
results are indicated below in Table I. 

These data demonstrate the extremely advantageous 
characteristics possessed by ?bers produced in accordance 
with our invention. A comparison of the characteristics 
of the stretched and relaxed ?ber as spun with the charac 
teristics of the stretched and relaxed ?ber which has been 
subjected to boil-otI demonstrates the loss of desirable 
characteristics resulting from boil—off. In fact, the 
stretched, relaxed and boiled-off ?ber possesses charac 
teristics not greatly, if at all, superior to the unstretched 
?ber which has been subjected to boil-off. Examination 
of the characteristics, of the unstretched ?ber which has 
been heat treated demonstrates that heat treating alone 
does not, of itself, produce a ?ber having extremely de 
sirable characteristics. Thus, for example, the heat-set, 
unstretched ?ber possesses characteristics in many in 
tances quite similar or only slightly improved over the 
stretched and unstretched ?ber after boil-01f. Thus, while 
heat treatment alone may improve permanent set to a 
certain degree, the permanent set is still not at a desir 
able level. A comparison of the physical characteristics 

TABLE I.—PROPERTIES OF STRETCHED AND UNS'I‘RETCHED FIBERS 

None 350% 

Orientation stretch _____________________ ._ As spun’ Boiled-off As spun Boiled-01f 

Denier __________________________________ __ 231 307 ' 457 
Tenacity, g./d _ _ . _ . _ _ _ . _ __ 0. 59 0. 54 0. 63 

Elongation, percent __________ __ 453 508 526 
Stress at 300%, extension, g /d 0. 0. __________ __ 0. 
Permanent set, pereent_ _ _ _ 

A comparison of the characteristics of the “as spun” 
unstretched and the stretched and relaxed ?bers demon 
strates that the stretching increases the strength of the 
?ber as indicated by the increased tenacity of the 

attained by a ?ber which has been subjected to stretching, 
relaxing and heat treatment and then boil-off with the 
characterisics of all the other ?bers shown in Table II 
demonstrates the permanence of the desirable character 
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istics, particularly tenacity, stress at 300% elongation 
and permanent set. 

EXAMPLE IV 

In this example ?bers were dry spun from solutions of 
' the copolymer employed in Example II and a blend of 
the copolymers of Examples I and II, and a comparison 
was made of the physical characteristics of the ?bers 
obtained both before and after heat treating. It will be 
noticed in the data shown below that a satisfactory ?ber 
is obtained from the blend of copolymers. This is par 
ticularly unexpected, ?rst, due to the tremendous increase 
in permanent set obtained during boil-off of the co 
polymer of Example I, and second, due to the fact that 
previous attempts to heat treat the copolymers of Ex 
ample I were completely ineffective since this copolymer 
has a tendency to decompose even Iunder the mildest heat 
treating and actually disintegrates on the bobbin at a 
temperature of about 100° C. The proportions of co 
polymer blends employed, along with the composition of 
the spinning solution and the operating conditions are 
listed below in Table III. All of the stretched ?bers were 
relaxed at room temperature by removal of all but a 
minimum of tension necessary to handling and the heat 
treating consisted of maintaining the ?bers on a bobbin 
in a circulating air oven maintained at 110° C. for a 
period of two hours. 

TABLE III 

Composition, Ex. I/Ex. II _________________ ._ 0/100 25/75 
Polymer I.V.1 _ _ . _ . . _ _ . _ . _ _ _ _ . -_ 1. 10 0. 90/1. 10 

Pigment, percent T102 _ _ _ . . _ _ _ _ . . _ __ 5 5 

Dope solids, weight percent ______________ __ 25 26 
Top cabinet temp, ° 0. (air) _____________ __ 75-80 75. 80 
Bottom cabinet temp, ‘' G. (air)__ _ 195-200 195-200 
After stretch, percent _____________________ __ 350 350 
Final spinning speed, m./min _____________ __ 60 150 

As Boiled- As Boiled 
spun o? spun 01? 

Properties before heat treatin - 
Denier ......... _. __ 180 360 100 250 
Tenacity, g./d_._~ -- 1. 6 0.7 l. 8 0. 7 
Elongation, percent ______________ _ _ 280 550 250 590 
Boiling water shrinkage, percent--. 50 ________ _ _ 60 ________ _ _ 

Stress at 200% strain, g./d _________ __ 0. 75 ________ ._ 1.1 ________ .. 
Stress at 300% strain, g./d__ __________ -_ 0. 14 ____ __ 0. 11 
Permanent set, percent__ __________ __ 26 ____ _. 21 

Properties after heat treating 
Denier _ _ _ _ _ . . . _ _ _ _ _ _ _ _ _ . _ _ __ 180 200 I00 110 

Tenacity, g./d _ _ _ _ _ _ . _ _ _ _ _ _ __ 0. 8 0. 3 .... __ 0. 8 

Elongation, percent ______________ __ 410 4.40 ____ _ . 4530 

Boiling Water shrinkage, percent..-" 10 _ _ _ _ _ _ _ . . _ . . . . _ . _ . _ _ 

Stress at 300% strain, g./d _________ .. 0. 34 0. 28 ______________ __ 
Permanent s et, percent _________________ _ . 18 .... _ _ 13 

1 I.V.—intrinsic viscosity. 

The data of Table III not only demonstrate an addi 
tional example of the stretching, relaxing and heat treat 
ing of our invention, but also illustrate another aspect of 
our invention, i.e., blending a relatively soft or ?exible 
copolymer with a relatively stiff copolymer to provide a 
satisfactory ?ber. It will be noted that the addition of 
the copolymer from Example I to the copolymer from 
Example II results in slight alterations of the ?bers char 
acteristics, i.e., a higher elongation with a lower modulus 
(stress at 300% strain) and a lower permanent set. 
Any departure from the above description which con 

forms to the present invention is intended to be included 
within the scope of the invention as de?ned by the fol 
lowing claims. 
The embodiments of the invention in which an ex~ 

clusive property or privilege is claimed are de?ned as 
follows: 

1. A process for producing an improved elastomeric 
?ber composed of a segmented, elastomeric copolymer 
represented by the formula: 

wherein H denotes the hard segment and S denotes the 
soft segment; and wherein H has a melting point above 
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about 200° C. in its ?ber-forming molecular weight range 
and is further represented by 

wherein Q is a divalent radical derived by reaction of 
an organic diisocyanate with active-hydrogen containing 
functional groups; G is the residue resulting from the re 
moval of active hydrogen from the terminal functional 
groups of a low molecular weight bifunctional molecule 
having a molecular weight less than 500; x is an integer 
from 0 to 1; b is an integer greater than zero; and, where 
in S is the residue resulting from the removal of the active 
hydrogen from the terminal functional groups of a poly 
mer melting below 60° C. having a molecular weight of 
from about 250 to about 5000, which comprises the steps 
of: 

-(1) dry spinning said polymer; 
(2) stretching said ?ber at least about 150% of its ini 

tial length; 
( 3) relaxing the stretched ?ber to return it to a length 

less than the stretched length of the ?ber; and 
(4) heating the stretched and relaxed ?ber at a constant 

length at a temperature above about 75° C. and be 
low the softening point of the ?ber. 

2. The process of claim 1 wherein the ?ber is stretched 
from about 200% to about 500% of the initial ?ber 
length. 

3. The process of claim 1 wherein the ?ber is stretched 
from about 250% to 400% of the initial ?ber length. 

4. The process of claim 1 wherein the stretched and 
relaxed ?ber is heated at a temperature from about 100° 
to about 150° C. 

5. The process of claim 1 wherein the soft segment is 
derived from a material selected from the group consist 
ing essentially of polyesters and polyethers and the hard 
segment is derived from a material selected from the 
group consisting of alkyl-, aryl-, alkaryl- and aralkyl-di— 
isocyanates. 

6. A process for producing an improved elastomeric 
?ber which comprises the steps of: 

( 1) dry spinning a ?ber of segmented elastomeric co 
polymer; 

the elastomeric copolymer being comprised essen— 
tially of soft and hard segments alternating in 
the copolymer chain in which the soft segment 
is derived from the group consisting of linear 
polyesters and linear polyethers melting below 
about 60° C. and having a molecular weight 
from about 250 to about 5000 and the hard seg 
ment is derived from a material selected from 
the group consisting of linear alkyl-, aryl-, alk— 
aryl- and aralkyl- diisocyanates; 

(2) stretching the dry spun ?ber from about 200% to 
about 500% of the initial ?ber length; 

(3) relaxing the stretched ?ber to return said ?ber to a 
length intermediate the initial length and the stretched 
length of the ?ber; and 

(4) heating the stretched and relaxed ?ber at a constant 
length at a temperature from about 100° to about 
150° C. 

7. The process of claim 6 wherein the soft segment is 
derived from an essentially linear hydroxyl terminated 
polyester obtained by the reaction of a linear glycol hav— 
ing from 4 to 8 carbon atoms and a dibasic aliphatic acid 
having from 4 to 10 carbon atoms, the polyester having 
a molecular weight from about 700 to 1100 and the hard 
segment is derived from a diphenyl diisocyanate having 
an isocyanate group on each phenyl nucleus and wherein 
the ?ber is stretched from about 250% to about 350% 
of its initial length. ‘ 

8. A process for producing an improved elastomeric 
?ber which comprises the steps of: 

(1) dry spinning said ?ber; 
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(2) stretching said ?ber of a segmented elastomeric 
copolymer from about 250% to about 400% of the 
initial ?ber length; 

the elastomeric copolymer being comprised of soft 
and hard segments alternating in the copolymer 
chain in which the soft segment is derived from 
an essentially hydroxyl terminated poly (tetra 
methylene adipate) having a molecular weight 
of about 1000 and the hard segment is derived 
from diphenyl methane-p,p’-diisocyanate; 

(3) relaxing the stretched ?ber to return said ?ber to a 
length intermediate the initial length and the 
stretched length of the ?ber; and 

(4) heating the stretched and relaxed ?ber at a constant 
length at a temperature from about 100° to about 
150°. ' 

9. A process for producing an improved elastomeric 
?ber which comprises the steps of: 

( 1) dry spinning a ?ber from a blend of ?ber-forming 
segmented, elastomeric copolymer, each of which is 
represented by the formula: 

wherein H denotes the hard segment and S denotes 
the soft segment; and wherein H has a melting point 
above about 200° C. in its ?ber-forming molecular 
weight range and is further represented by 

_Q£G—Qa'x 
wherein Q is a divalent radical derived by reaction 
of an organic diisocyanate with active-hydrogen con 
taining functional groups; G is the residue resulting 
from the removal of active hydrogen from the termi 
nal functional groups of a low molecular weight bi 
functional molecule having a molecular Weight less 
than 500; x is an integer from 0 to 1; b is an integer 
greater than zero; and wherein S is the residue result 
ing from the removal of the active hydrogen from 
the terminal functional groups of a polymer melting 
below 60° C. having a molecular weight of from 
about 250 to about 5000, 

(a) one of the copolymers being a ?exible copoly 
mer unstable as a ?ber at temperatures above 
about 100° 0., and 

(b) another of the copolymers being a stilf co 
polymer stable as a ?ber at temperatures up to 
at least about 150° C.; 

(2) stretching the ?ber at least about 150% of the ini 
tial ?ber length; 

(3) relaxing the stretched ?ber to return said ?ber to a 
length less than the stretched length of the ?ber; and 

(4) heating the stretched and relaxed ?ber at a con 
stant length at a temperature above about 75° C. and 
below the softening point of the ?ber. 

10. The process of claim 9 wherein the ?ber is stretched 
from about 200% to about 500% of the initial length of 
the ?ber. 

11. The process of claim 9 wherein the ?ber is stretched 
from about 250% to 400% of the initial length of the 
?ber. 

12. The process of claim 9 wherein the stretched and 
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10 
relaxed ?ber is heated at a temperature from about 100° 
to about 150° C. 

13. The process of claim 9 wherein the soft segment 
is derived from a material selected from the group con 
sisting essentially of polyesters and polyethers and the 
hard segment is derived from a material selected from the _ 
group consisting of alkyl-, aryl-, alkaryl- and aralkyl-di 
isocyanates. 

14. The process of claim 9 wherein the comparatively 
?exible copolymer comprises up to about 50% by weight 
of the total blend of the copolymers. 

15. A process for producing an improved elastomeric 
?ber which comprises the steps of: 

(1). dry spinning a ?ber from a blend of ?ber-forming 
segmented elastomeric copolymers which copolymers 
are comprised essentially of soft and hard segments 
alternating in the copolymer chains in which the soft 
segment isderived from the group consisting of linear 
polyesters and linear polyethers melting below about 
60° C. and having a molecular weight from about 
250 to about 5000 and the hard segment is derived 
from a material selected from the group consisting 
of linear crystalline alkyl-, aryl-, alkaryl- and aralkyl 
diisocyanates, which blend comprises: 

(a) up to 50% by weight of a comparatively ?exi 
ble copolymer unstable as a ?ber at temperatures 
above about 100° C., and 

(b) at least 50% by weight of a comparatively 
sti? copolymer stable as a ?ber at temperatures 
up to at least about 150° C.; 

(2) stretching the ?ber from about 200% to about 
500% of the initial length of the ?ber; 

(3) relaxing the stretched ?ber to return it to a length 
intermediate the initial length and the stretched 
length of the ?ber; and 

(4) heating the stretched and relaxed ?bers at a con 
stant length at a temperature from about 100° to 
about 150° C. 
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