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Description

This invention relates to the hot melt sizing of textile warp yarns, more specifically to a novel class of
non-aqueous warp sizes which are applied to yarn in the form of a melt.

For some vyears it has been recognized that a system for melt sizing of warp yarns would offer many
advantages. At the sizing symposium of Septemper 9—12, 1974 in Budapest, Hungary (Melliand
Textilberichte, English Edition, April, 1975, p. 262}, it was observed, with respect to sizing machines and
sizes: “All problems related with drying (energy costs, error sources) can be avoided, if sizing agents can
be used which rigidify at room temperature. At present there is no satisfactory and practical solution; but it
is probable that melt sizes will be important in the future.” Both before and since that time ongoing

. research on melt sizes and melt sizing methods and apparatus has led to the development and patenting of
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a number of new size compositions. Various deficiencies, principally economic in nature, have
nevertheless limited the commercial acceptability of these sizes.

U.S. Patent No. 3,466,717 describes a method and apparatus for sizing warp yarns, in which size is
applied within a sizing chamber provided with a vat containing a quick-solidifying molten size whose
predominant component is wax. Exemplified for application in this apparatus is a molten size made with
hardened castor oil, 2-ethylhexyl acrylate, and benzoyl peroxide, one of a number of sizes described in
Japanese Patent Publication No. 14280/1965. More broadly, the latter publication describes certain classes
of polymers or copolymers soluble in specified types of wax, capable of application to yarns by melt
means. Three facts in this publication are particularly significant in the context of the present invention. The
first is its emphasis upon high compatibility of its various simple or mixed polymer components with its
wax components. The second is that at least 20 percent of a hydropobic vinyl monomer, such as
2-ethylhexyl acrylate, must be present in its polymeric component if compatibility with the wax is to be
achieved. The third is that a substantial portion of an ester of a hydroxycarboxylic acid, such as found in
hydrogenated castor oil or esters of hydroxyacids such as tartaric acid, must be present. A minimum of 40
percent of this special kind of hydroxy ester wax is required as a component in the size compositions
described in the Japanese patent publication.

Corollary to these facts is the publication’s insistence on a 60 percent maximum of hydrogenated
tallow in the wax component itself, which latter serves as solvent for the polymeric component. More
specifically, the document’s examples show no size composition containing in excess of 24 percent of
hydrogenated tallow. The Japanese patent publication clearly does not contemplate the use of high
proportions, i.e., in the order of 50 percent, of readily available hydrogenated tallow in a melt size
composition.

U.S. Patent 4,136,069 describes melt sizes made from a polymeric blend of high molecular weight with
low molecular weight ethylene q,B-unsaturated carboxylic acid copolymers, such, for example, as blends
of high with low molecular weight ethylene/acrylic acid copolymers. These melt blends are employed as
sizes either alone or in conjunction with 0—50 percent of one or more Cs;—C,, dicarboxylic acids or with
0—30 percent, preferably 5—20 percent, of wax, fatty acid, or monoglyceride. With regard to the wax
component, the patent makes no mention of animal or vegetable wax. Fischer-Tropsch or predominantly
hydrocarbon waxes, the only classes of wax identified by name, are represented as only a minor
substituent in a single example, at a level of 2.5 percent, in conjunction with 17.5 percent of a
monoglyceride.

The present invention is concerned with providing a melt size containing substantially more
hydrogenated tallow or equivalent triglyceride wax than hitherto tolerable in textile melt sizes, a melt size
that is removable from fabric by either aqueous or organic solvent extraction or scouring means, a melt
size exhibiting minimal smoking and fuming during hot melt application to yarn and a melt size giving
superior weaving through the enhanced abrasion resistance and fiberlaydown of staple yarns to which it
has been applied.

Summary of the invention

According to the present invention approximately equal weight amounts to fuily hydrogenated
tallow-type triglyceride wax and a specific ethylene/acrylic acid copolymer are melted together to form a
superior textile melt size. Optionally, the lower limit of the copolymer content may be further reduced to as
low as 35 percent by weight by incorporation of from about one to seven percent of a hydrogenated tallow
amide or other fatty acid amide, thereby further increasing the tallow-type component.

Another embodiment of the invention incorporates from about one to about nine percent of sebacic
acid or dodecanedioic acid into blends of various proportions of copolymer and wax.

Unlike more complex melt size mixtures from the art, neither highly specific polymer blends nor low
contents of inexpensive hydrogenated triglyceride wax are required to insure good sizing performance.
The unexpected advantages of the melts of the present invention are thus achieved without loss of either
performance or economic merit.

Hydrogenated tallow, the preferred triglyceride wax of the invention, has long been known, and the art
suggests that its potential merit as a melt size component has evidently been recognized for many years.
Nonetheless its utilization in high proportions in a melt size in conjunction with a simple and commercially
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available polymer represents a surprising and commercially important advance in the melt sizing of textile
warp yarns,

Detailed description of the invention

The hot melt size compositions of the present invention comprise preferably a two-component meit
blend of 42 to 58 weight percent of 80/20 by weight ethylene/acrylic acid copolymer in conjunction with 58
to 42 weight percent of fully hydrogenated tallow-type triglyceride wax wherein optionally the copolymer
content may be reduced to as little as 35 weight percent by incorporation of one to seven percent of Cy4—5
fatty acid amide or one to nine percent of sebacic or dodecanedioic acid, and wherein the copolymer has a
standard melt flow rate value of 260—550 grams per ten minutes, when determined by ANSIVASTM D
1238—79 at Condition D. Thus in its broadest aspect the melt sizes of the present invention comprises two-
or three-component melt blends of (a) 35 to 58 weight percent of ethylene/acrylic acid copolymer and {b) 62
to 42 weight percent of a fully hydrogenated triglyceride such as hydrogenated tallow, together with (c)
from 0 up to about 9 weight percent of sebacic acid or dodecanedioic acid, or (d) from 0 up to about 7
weight percent of a C,,—C,, fatty acid amide provided that when the composition contains no component
(c) or (d) the amount of ethylene/acrylic copolymer is from 42 to 58 weight percent and the triglyceride wax
is 568 to 42 weight percent.

In the preferred two-component sizes we have found that composition ranges of about 45 to 55 weight
percent of 80/20 ethylene/acrylic acid and about 55 to 45 percent of hydrogenated triglyceride give the best
results, with optimum melt sizing properties being centered around substantially 50:50 weight proportions
of these components. The preferred triglyceride is taliow.

In the 3-component embodiment of the invention, the content of ethylene/acrylic acid copolymer in the
size may be reduced below about 45 percent, to as low as 35 percent, without significant loss of sized yarn
performance. The melt size of this embodiment comprises 35 to 45 percent, preferably about 38 to 42
percent, of 80/20 ethylene/acrylic acid copolymer, 62 to 54 percent, preferably about 60 to 56 percent, of
hydrogenated triglyceride, and about 1 to 7 percent, preferably about 2 to b percent, of fatty acid amide.
Incorporation of the amide appears to increase the miscibility range of the copolymer and hydrogenated
triglyceride, thereby permitting the use of iess copolymer in the melt size.

The compositions of the present invention comprising 40 to 55 percent of ethylene/acrylic acid
copolymer, 55 to 40 percent of hydrogenated triglyceride wax, and 1 to 9 percent of sebacic acid or
dodecanedioic acid exhibit an expanded range of melt compatibility such that they can be melted and
applied to yarn at significantly lower temperatures, i.e., up to around 28°C (50°F) lower, than the two
component copolymer/tallow blends. Increased compatibility is closely associated with temperature rise,
and the capacity for decreased temperature without component separation of the melt is particularly
advantageous. The blends containing sebacic acid or dodecanedioic acid further exhibit greatly improved
resistance to smoking at melt temperature, only part of this resistance seeming to be attributable to their
lower melting and application temperatures. They also appear to have increased thermal stability,
compared to the blends of the invention not containing either of the acids. For maximum benefit from these
property advantages, preferred compositions of this type are those containing 4 to 7 percent of sebacic acid
or dodecanedioic acid in conjunction with approximately 50:50 weight proportions of copolymer and
hydrogenated triglyceride. As an alternative various mixtures of sebacic and dodecanedioic acid together
constituting the total 1—9 percent component may be used.

The low molecular weight ethylene/acrylic acid copolymers employed in the melt sizes of the present
invention are themselves well known and commercially available materials. They may be made by
methods disclosed in U.S. Patents 3,520,861 and 4,515,317 or less preferably be precipitated from emulsion
form as in U.S. Patent 3,436,363. Polymers containing 80/20 weight proportions of ethylene to acrylic acid
are best suited to the sizes of the present invention. Commercial polymers of this type are defined in terms
of both composition and melt viscosity, which latter is expressed herein as determined by ANSVASTM Test
Method D 1238—79 at Condition D. Polymers having a melt flow rate value of 250—550 grams per ten
minutes according to this standard test are useful in our invention, with a polymer having a melt value of
about 300 being preferred.

Hydrogenated or hardened tallow is a widely available by-product of the meat-packing industry made
principally by hydrogenation of beef tallow. As such it is principally comprised of glyceryl tristearate, with
lesser inclusions of mixed glycerides of Cy4_,, saturated fatty acids. Principally because of its currently
favorable price and availability, what is conventionally known as “fully hydrogenated’” beef tallow (iodine
number less than one) is the preferred triglyceride of the invention. Other fully hydrogenated triglycerides,
for example those derived from oils and fats such as soybean oil, cottonseed oil, peanut oil, palm oil, lard,
and tallows from sheep, goat, and other animal sources, would also be attractive in the present invention
should they become economically competitive. Reference is made to the table of compositions of common
vegetable and animal fats and oils in Kirk-Othmer, Encyclopedia of Chemical Technology, Vol. 6, pages
142—144 (1951). Therein it may be noted that the large majority of land-based vegetable and animal fats
and oils comprise glycerides 85—95% of whose fatty acid constituents comprise C,4-4g saturated and
unsaturated acids. When fully hydrogenated, these acids are converted essentially to stearic, palmitic, and
myristic acids, the resulting triglycerides having thus become essentially identical to fully hydrogenated
beef tallow; mixtures of these various waxes can also be used.
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Expressly excluded from the category of triglycerides of the invention is castor wax, the fully
hydrogenated derivative of castor oil. Because of the very high proportion of ricinoleic acid in castor oil,
castor wax, with its correspondingly high content of 12-hydroxystearic acid moieties, is unsuitable for use
as a major component in the melt sizes of the invention.

The fatty acid amides, also commercially known as hydrogenated tallow amides, and commonly made
by reaction of free acids or hydrogenated tallow with ammaonia, are typically mixtures of C,,_,, fatty acid
amides, principally stearamide. More chemically specific fatty acid amides may of course be employed in
the invention, but will naturally be more expensive.

Besides the named components, minor amounts of other agents such as tracer dyes, antioxidants, and
the like may be added to the sizes of the invention, as desired.

Although other means may alternatively be employed, the methods and apparatus of U.S. Reissue
Patent 29,287 are preferred for applying these sizes to the extent that they may be useful in describing the
use of the melt size compositions of our invention.

Typically a predetermined amount of hydrogenated tallow is melted while being heated to near
smoking temperature, and the ethylene/acrylic acid copolymer is added gradually with stirring until mixing
is complete. Next the fatty acid amide or dicarboxylic acid, if it is to be employed, is stirred in, and the melt
is then poured into suitably dimensioned pans or trays and allowed to cool to solid blocks or size. Rapid
cooling is desirable, to minimize component separation. As described in the reissue patent, a size block is
then pushed against and into the grooves of a heated applicator roll, typically at 177°—204°C (350°—400°F),
from which grooves size is taken up as the yarn passes tangentially or along an arc of the turning roll.
Further details will be found in the subsequent examples of the invention.

Desizing can be effected by either conventional alkaline aqueous scours or organic solvents, as with
mixtures of petroleum solvents and methanol as described in our U.S. Patent No. 4,253,840, dated March 3,
1981.

Our experience has shown that in the field of melt sizing there exists a fine balance between the need
for relatively high melting and application temperatures, to help insure rapid size solidification on the yarn,
and the desire to prevent or at least minimize the tendency for the hot size to fume, smoke, and perhaps to
thicken or gel on the applicator roll. Within the preferred application range of 177°—204°C (350—400°F) for
the sizes of the present invention, a general preference for the indicated upper limit exists, so long as the
sizing operation is proceeding smoothly and without periodic temporary shutdowns for adjustments, yarn
breaks, and the like. At about 204°C (400°F) the size is less viscous and flows more freely onto the yarn than
at 177°C (350°F). Although the tendency to fuming and smoking is naturally greater at the higher
temperature, within the entire range it is minimal, much better than the applicants have observed with
other high melting sizes.

The lower end of the preferred application temperature range offers greater protection against fuming
and smoking, and in particular it markedly reduces the rate of thermally-induced reactions which otherwise
might lead to gelling or other premature solidification of the size at the point of application. Heating the
applicator roli at about 177°C (350°F) is thus preferred at start-up times and at other times where
unscheduled delays might cause molten size to remain longer than desired on the applicator roll.

It is applicants’ belief that the unusually high content of hydrogenated tallow in their sizes is to a
considerable degree responsible for the outstanding sizing performance which has been observed.

Without wishing that the limits of their invention be bounded thereby except as defined in the
appended claims, applicants belief that a certain desirable marginal incompatibility which each other of the
components of their sizes may underlie the merits of their invention. This incompatibility is particularly
manifest at the upper percentage levels of tallow, i.e., above about 55 percent tallow, most obviously in the
preferred two-component sizes.

For the most part, prior art feachings relating to melt sizing appear to advocate high degrees of
compatibility of the components of the melt, one with the other. This is particularly evident in the
aforementioned Japanese Publication No. 14280/1965. Applicants, on the other hand, have succeeded in
inventing a limited range of sizes where the melts become miscible only at near their application
temperatures and subsequently rapidly revert to incompatibility as they begin to cool and set on the yarn.

The compositional parameters of our invention have been established in view of the performance
characteristics of our melt sizes. Based upon our observations and date it appears that above about 60

" weight percent of ethylene/acrylic acid copolymer, having the prescribed 250—550 melt flow rate value, the

compatibility of the molten components is if anything excessive. In any case the melt has become so
viscous at and above this high percentage of polymer as to be almost unusable as a melt size. In a
two-component meft system, when the polymer content drops below about 40 weight percent, the
compatibility in the molten state is insufficient, leading to erratic and uneven sizing performance. The lower
limit of copolymer content may be somewhat extended, i.e., to 35 weight percent, by incorporation of small
amounts of fatty acid amides without upsetting the precarious balance of the high-tallow melts. It is
believed that the tallow serves within a few degrees of the application temperature as a dispersant for the
polymer, but as cooling begins, enough phase separation occurs that the yarn becomes coated with a size
film having a higher polymer content and more strength and flexibility than would be expected of such a
high total tallow content if all the tallow had remained in a single blend phase on cooling.

A significant merit of the present invention which is thought to be related to the limited compatibility of
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the size components is that the size yarn performs so well in the loom. lts lack of tendency to build up
deposits on heddles and other loom parts is uncommonly good, especially in a size with such high wax
content. This characteristic, which applicants associate with lack of tackiness of the sized yarn over wider
than usual temperature ranges, is far more significant in a yarn sizing context than mere measurements of
size film strengths and elongations. :

Probably because of their unusually high resistance of tackiness, the sizes of the present invention can
be applied successfully at much higher add-on than most meit sizes, without adverse effect upon either
sizing or weaving performance. The aforementioned Japanese patent publication, for example, describes
doubling, weaving, knitting, etc. difficulties encountered when application of its sizes exceeded 4 weight
percent. The sizes of the present invention have been applied successfully to yarns of various types and
dimensions in amounts ranging from 8 to 18 percent. Lower add-ons can be applied to less demanding
varns than the hairy spun yarns which have mostly been tested in the course of the invention. Loom
performance has been superior.

Description of the preferred embodiments

In the examples which follow, several tests are now described that we consider simpler and more rapid
than actual weaving. Many of these tests were employed to evaluate and screen candidate melt sizes of the
present invention. As for the melt size composition preparation for initial laboratory screening, small
samples of 80/20 ethylene/acrylic acid copolymer, having an indicated standard melt flow rate value
(hereinafter referred to as SMFR), as determined by ANSI/ASTM D 1238—79 at Condition D, were
melt-blended with designated amounts of hydrogenated tallow and tallow amide. Typically, for a 50/50
blend, a 30 gram portion of the copolymer was melted, into it was stirred 30 gm of hydrogenated tallow,
and the melt was observed for clarity at 204°C (400°F). The melt was then poured into a 1.27x1.91x17.8cm
{0.5%0.75%7-inch) Teflon® mold and allowed to cool. Larger-scale samples may be prepared in essentially
the same way.

Brookfield viscosity measurements—A simple measurement useful in screening the sizes of the
invention is the Brookfield viscosity, and more particularly the calculated coefficient of variation (COV) of a
succession of Brookfield (Model LVF) viscosity measuremenis on the same melt. For these determinations
a 10-gm portion of the molded size stick is melted in a constant-temperature bath, and the viscosity is
measured at 204°C (400°F), with a No. 4 spindle, at 60 rpm. Ten successive measurements are taken, and
then analyzed to determine their COV. Since the melts were known to gel if held molten overnight, it was
recognized that the viscosity was moderately time-dependent; hence the measurements were taken as
rapidly as possble, at about 30 seconds each.

For preliminary screening of the various size compositions on yarn, size was applied to six ends of yarn
by urging an end of the molided size stick against a 6-groove laboratory model of the melt applicator roll of
the type described in U.S. Reissue Patent 29,287. The roll, heated at 204°C (400°F) was turned at 10 rpm in
the direction of yarn travel while the yarns, traveling at 306m/min (330 yards per minute (ypm)}) unless
otherwise indicated, were passed through the grooves at the top of the roll. Tension in grams on the yarn
during sizing was measured with a conventional tensiometer.

Abrasion test—As a screening means for estimating the relative resistance of the sized yarns to
abrasion in a shuttle loom, a rapid abrasion test was applied to most of the test specimens. The device used
consists of a vertically-mounted heddle eye affixed to the top of a short rod, the bottom of which rod is in
turn clamped to the shaft of a horizontally-mounted air cylinder. The thrust of the cylinder is controlied to
impart a horizontal reciprocating motion, 10.16 cm {4 inches) in each direction along a straight line, to the
heddle eye. Above and parallel to the path of the cylinder shaft, and about 2.54 cm (one inch) below the
botiom of the heddle eye holg, are fixed a yarn clamp and a 0.32 cm {1/8-inch) rod, clamp and rod being
25.4 cm (ten inches) apart with the heddle eye between-them. Each yarn sample, for testing, is fixed in the
clamp, passed through the heddle eye, and hung over the rod with a 90-gm weight attached to put tension
on the yarn. Thus, at the midpoint of the 10.16 cm (4-inch) heddle eye stroke, the yarn forms an isosceles
triangle, 2.54 cm {onc inch) high, with the 25.4 cm (10-inch) line between yarn clamp and drape rod. Better
to simulate the action of a loom, the plane of the heddle eye is set about 20° away from normal to the yarn
line, as heddles are set in a loom. The device operates at a rate of about 150 reciprocations per minute. A
counter records the number of reciprocations.

In the abrasion apparatus as described, the 90-gm weight on the yarn, generally intended to
approximate the tension in a loom, makes the test a very rigorous one. Each counted reciprocation or
stroke of the heddle eye comprises a trip over and back to the starting point. The operator watches the yarn
very carefully as testing begins, and when the yarn begins to deteriorate, which with a poor size is
practically at once, the counter reading is recorded. If the number of strokes to break are desired, the device
continues until the yarn breaks. At least 20 specimens of each yarn are tested to reach an average, which
typically is in the 3.0 to 5.0 range for a “good” yarn. Strokes-to-break for such yarns are in the range of
200—250. Deterioration is judged to represent a point, considerably short of formation of fuzz balls, where
the roughed-up and hairy yarn surfaces of adjacent yarns in a warp would be likely to cause intra-warp
friction and snagging under the action of a loom. The 90-gm weight, with its attendant low but imprecise
test numbers, has been retained in the interest of speed and efficiency in screening out likely faitures
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among a large number of samples. Good correlation has been observed between a relatively high rating in
the test and actual performance in a commercial loom.

Size build-up—Another test for screening the potential of melt sizes to perform well in a loom involved
estimating the tendency of the size to build up on loom parts. The apparatus comprises a 0.32x30.48 cm
(1/8%12 inch) stainless steel rod, mounted essentially horizontal {bowed 1.27 in 15.24 cm (0.5 inch in six)
towards the center on a reciprocating wooden platform, whereby a 10.16 cm (4-inch) movement of the rod
in each direction along its axis is produced. A thermocouple is attached to the bottom of the rod at its
center, for the purpose of determining temperature changes in the rod. On each side of the rod, parallel to it
and 17.78 cm (7 inches) away, is mounted a 1.27 cm (0.5-inch) aluminum bar. The center of the rod rises
3.81 cm (1.5 inches) above the plane of the two bars. Outside and slightly below the bars are two beams for
supplying and taking up a test warp of yarns.

For a full test of yarn on this apparatus, 90 ends of melt-sized yarn are beamed to provide about
27.42 m (30 yards) of warp. The warp is fed up over the first aluminum bar, across the stainless steel rod
and the second bar, and downward through a 11.43 ¢cm (4.5-inch) comb to the take-up beam, under a
tension of 100—110 cm/end supplied by braking weights hung from the feed beam. The warp is drawn
across the apparatus at about 9.14 m (ten yards) per hour. Meanwhile the rod rubs across the bottom of the
warp at about 150 reciprocations per minute. Friction of the warp on the test rod is judged by recording the
rod temperature, which typically rises from room temperature to about 40.5°C (105°F) during testing of an
effective size, to as high as 51.6°C (125°F) with a marginal or poor size. Other evidence of poor size
performance is lateral or rolling action of the warp, which indicates its sticking or seizing on the rod, in
which event the test usually is terminated early. When a given warp survives the passage of its full 27.42 m
(30 yards), the rod is carefully examined for evidence of size sticking to it, and if none is found, “‘no deposit”
is recorded and the size is regarded as a candidate for a full weaving test. Note is taken of the possible
presence of loose dust on the wooden platform, as an indication of the dusting potential of the size in a
loom.

Melt separation—Besides the observations, as noted herein, of degree of melt haziness at 204°C

: (400°F), another evaluation of the degree of homogeneity of the melts was also employed in some

30

35

instances. This involved observing the approximate temperature of melt compatibility of the blends,
defined as the point where a stirred melt no longer exhibits evidence of stringiness, lumps, swollen blobs,
or the like in the molten fluid when the stirrer is raised and lowered out of and into the melt. It is also
characteristic of this temperature point that below it the wax component tends to separate into a floating
layer on top of the copolymer when stirring is discontinued. Above this temperature the melt blend, though
still somewhat hazy in appearance, exhibits no such component layers.

The following examples refer to the above-described tests; unless otherwise indicated all parts and
percentages are by weight. In the appended claims the total weight percentages of the indicated

* components is 100%. When included a component is present in at least an amount of 0.1 weight percent.
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Example 1

Equal portions of hydrogenated tallow and 80/20 by weight ethylene/acrylic acid (EAA) copolymer
having an SMFR of 500 were melted together. The Brookfield viscosity of the size was 8256—850 mPa - S.
Size add-on to 25/1 65/35 polyester/cotton yarn with the 2.54 cm (1-inch) grooved roli at 204°C {400°F) was
15.7 percent, the sizing operation being smooth throughout. On the abrasion tester the sized yarn gave a
favorable reading 5.2 strokes to deterioration, 202 strokes to break. On the size build-up tester, the sized
warp went the entire 27.42 m (30 yards) and there was no deposit on the test rod at the end of the test.

Example 2

With a 50/50 melt size similar to that of Example 1, except that the copolymer had an SMFR of 300, the
size level on polyester/cotton yarn was 19.2 percent, and the abrasion test reading was 6.8 strokes to
deterioration. The sized warp rated ““no deposit” in the build-up test.

Example 3

A series of screening. experiments employing 300 SMFR EAA copolymer in melt combination with
varying weight proportions of hydrogenated tallow were carried out according to the general procedure of
Example 1. The results after size preparation, application to polyester/cotton yarn, and testing as
hereinbefore detailed are given in Table T,
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TABLE 1
EAA/Tallow melt application to polyester/cotton yarn

Brookfield viscosity

EAA/Tallow Average cov Sizing Add-on Abrasion
wt. ratio mPas % tension gms % strokes
40/60* 330 12.7 32 14.2 3.6
45/55 720 1.9 37 17.3 4.0
50/50 1050 1.5 40 16.1 4.9
55/45 1420 241 42 14.8 4.7
60/40* 1920 1.3 a5 12.9 a.7

*not according to the invention

These data show that the mid-range EAA/tallow ratios give results indicating essentially identically
favorable performance characteristics. At the high-copolymer 60/40 ratio, however, two faults begin to
emerge. One is evident from the data, which show that the viscosity is higher than desirable, and that this is
causing undue yarn tension during the sizing operation. The other fault is less obvious. From these and
similar experiments we have learned to be suspicious of sizes—outside the claimed scope of the
invention—where melt components appear to be overly compatible. In the series of Table 1 the 60/40
EAA/tallow composition is the only one where the melt was completeiy clear at 204°C {400°F), the others
being more or less cloudy or hazy at this temperature. This observed haziness appears to be a sign of the
marginal compatibility which evidently leads to superior melt-sizing performance. Associated with the high
compatibility of the 60/40 EAA/tallow melt is a lower than average coefficient of variation in successive
Brookfield viscosity measurements.

At the top of the table, the 40/60 EAA/tallow combination (also not according to the invention) suffers
from an opposite fault, exemplified in its excessive COV of 12.7. Such a high leve! of variation in the
successive Brookfield measurements is indicative of a very non-uniform melt and of poor miscibility of the
components. Not only was this high-tallow composition excessively hazy at 204°C (400°F) in comparison
with the other melts, but on close examination it was apparent that the melt was distinctly non-uniform,
with visible evidences of insufficiently dispersed polymer.

The data and observations indicate that for the two-component melts of the invention there exists a
plateau of favorable sizing properties between about 55/45 and 45/55 weight proportions of EAA to tallow,
centering on approximately 50/50 proportions.

Example 4

In a further series of screening experiments it was found that the lower limit of EAA content in the
EAA/tallow compositions could be lowered somewhat by resort to a 3-component composition, i.e., by
adding a small proportion of fatty acid amide, thereby extending the miscibility range shown in Table 1.
The procedure was that of Example 1, using 300 SMFR EAA copolymer. After the copolymer was stirred
into molten hydrogenated tallow, prescribed amounts of hydrogenated tallow amide were then stirred in at
about 204°C (400°F), and size sticks were prepared as before. Experimental results are given in Table 2. For
purposes of comparison, the results for the 40/60 EAA/tallow run of Table 1 are also included. The results in
Table 2 are based on a fixed copolymer content of 40 percent.
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TABLE 2
BAA/Tallow/amide melt application to polyester/cotton yarn (EAA fixed at 40 percent)

EAA/Tallow/ Brookfield viscosity Sizing
amide Average cov tension Add-on Abrasion
wt. ratio mPa s % gms % strokes

40/60/0* 330 12.7 32 14.2 3.6
40/58.8/1.2 500 3.8 32 13.9 3.3
40/57.6/2.4 470 3.3 33 13.6 3.0
40/56.4/3.6 440 2.1 34 16.0 4.2
40/55.2/4.8 410 3.2 34 12.0 3.7
40/54/6 460 3.1 25 17.7 2.9
40/51.6/8.4% 370 3.1 27 14.6 3.2

*not according to the invention

For these 40 percent EAA compositions containing hydrogenated tallow amide, the results clearly
show that the excessive incompatibility problems associated with the 40/60 EAA/hydrogenated tallow size
of Table 1 have been largely eliminated. Throughout the range of these 3-component compositions the
data are entirely satisfactory and the degree of incompatibility, as measured by the COV, is within the
requirements for a melt size. The only observed limitation was that a tendency toward excessive brittleness
and dusting was observed in the compaositions containing 6% and 8.4% hydrogenated tallow amide.

Example b

The range of compositions evaluated in Example 4 was extended by lowering the EAA content to 35
percent, and then to 30 percent. The results are shown in Table 3.

TABLE 3
EAA/Tallow/amide melt application to polyester/cotton yarn (EAA at 35 and 30 percent)
EAA/Tallow/ Brookfield viscosity Sizing
amide Average cov tension Add-on Abrasion
wt. ratio mPa s % gms % strokes
35/61.4/3.6 310 3.2 30 14.1 3.1
35/59/6 300 4.7 29 15.5 3.5
30/66.4/3.6* 210 6.6 28 14.8 2.3
30/64/6* 180 6.6 23 18.6 2.6

*not according to the invention

These data show that the content of ethylene/acrylic acid copolymer can be reduced below 40 percent,
but that below 35 percent the COV clearly indicates excessive incompatibility in the combinations.
Additionally, at 30 percent copolymer content, the abrasion resistance of the sizes is inadequate.

Example 6

In a commercial scale-up of the warp sizing of 25/1 65/35 polyester/cotton, 400 ends of yarn were sized
on a 600-groove melt applicator roll, with the roll temperature at 177°—182°C (350—360°F), the roll speed at
11.5 rpm, and the block feed rate at about 2.54 cm (one inch) per minute. The yarn speed was 347 m/min
(380 ypm), and the size add-on averaged about 13 percent. The size was a 50/50 melt blend of 300 SMFR
80/20 ethylene/acrylic acid copolymer with hydrogenated tallow, in the form of blocks 2.2 cm (7/8-inch)
thick. The yarn was taken up on section beams until each of ten beams contained 2925 m (3200 yards) of
sized yarn. The section beams were then rewound onto two Sulzer® loom beams, each containing 3992
warp ends.

The beams were mounted on a double-warp Sulzer® loom for weaving of 304.8 cm (120-inch) sheeting
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fabric. The weaving performance, based on the number of warp stops and on loom efficiences, was
compared with weaving of other conventionally aqueous-sized warp weaving the same style in the same
weave area. The hot-melt-sized warp averaged only 46.3% of the warp-related loom stops of the
conventional warps, and its loom efficiency was about 5% higher than those of the conventionally-sized
warps.

Example 7

A melt blend composed of 456% of 300 SMFR 80/20 ethylene/acrylic acid copolymer, 48% hydrogenated
tallow, and 7% sebacic acid was heated until the meit became compatible, as defined above, at about 138°C
(280°F), a temperature about 39°C {70°F) lower than the temperatures generally observed for a variety of
proportions of copolymer and tallow in the 2-component sizes of the invention. The size was preliminarily
screened by application to yarn as in Example 1, at a level of 12.5%. On the abrasion tester the sized yarn
gave favorable results, comparable to those of the 2-component sizes of the invention.

Example 8

A similar melt blend of 50% copolymer, 46% hydrogenated tallow, and 4% sebacic acid also became
compatibie at about 138°C (280°F). The most promising property observed with this melt was its surprising
resistance to gelation on long heating. When Brookfield viscosity measurements were taken (No. 4 spindle,
at 60 rpm) on a melt held at 177°C (350°F), the 1700 mPa s starting viscosity had risen only to 2350 mPa s
after 24 hours, and to 5000 mPa s after 48 hours.

Example 9

Another melt blend, composed of 47.5% copolymer, 47% hydrogenated tallow, and 5.5% sebacic acid,
also became compatibie at about 138°C {280°F). In the Brookfield viscosity test of Example 8 the starting
viscosity of 1200 mPa s rose to 1250 mPa s in 24 hours, to 2500 mPa s in 48 hours, and to 5300 mPa s in 90
hours, still without gelation appearing. Compared to tests with similar compositions less the dibasic acid,
such long resistance to thermal degradation was most unexpected.

Example 10

A melt blend of 32% copolymer, 59% hydrogenated tallow, and 9% sebacic acid became compatible
somewhat later, at 149°C (300°F), but a film cast from the melt was judged too brittle to indicate utility as a
melt size.

Example 11

A melt blend of 47.5% copolymer, 47% hydrogenated tallow, and 5.5% dodecanedioic acid became
compatible at 138°C (280°F), and showed resistance to gelatin comparable to the melts of Examples 8 and 9.
Under the conditions of Example 8, except that the melt temperature was 182°C (360°F), the initial
Brookfield viscosity of 1326 mPa s rose to only 1598 mPa s in 24 hours, to 1748 mPa s in 32 hours, and to
2894 mPa s in 56 hours. In the Instron®) tester, samples taken from a 88.9 um (3.5-mil) film cast from a fresh
melt of this composition gave an average tensile strength measurement of 6.58 mPa (954 psi) and an
elongation-to-break of 430%, values comparable to others from the best sizes of the invention.

Although especially suitable for the sizing of polyester/cotton yarns, the melt sizes of the invention are
also suited to the sizing of other natural and synthetic yarns, such as 100% cotton, 100% wool, wool/cotton,
wool/polyester, and others.

Claims

1. A quick-setting non-agueous water-extractable textile melt size composition based on ethylene/
acrylic acid copolymer and a wax, characterised in that it comprises (a) an intimate admixture of 35 to 58
weight percent of 80/20 by weight ethylene/acrylic acid copolymer together with (b) 62 to 42 weight percent
of fully hydrogenated tallow-type triglyceride wax, together with (c) from 0 up to about 9 weight percent of
sebacic or dodecanedioic acid or (d) from 0 up to about 7 weight percent of a C,,—C,, fatty acid amide, said
size capable of being applied as a melt to textile yarns, with quick setting when exposed to ambient
conditions, and capable of being removed from the yarns by aqueous or alkali extraction provided that
when the composition contains no component (c) or {(d) the amount of ethylene/acrylic acid copolymer is
from 42 to 58 weight percent and the triglyceride wax is 58 to 42 weight percent.

2. The size of Claim 1 comprising 42 to 58 weight percent of the copolymer and 58 to 42 weight percent
of the triglyceride wax.

3. The size of Claim 1 or Claim 2 wherein the weight proportion of copolymer to tallow-type triglyceride
wax is about 50:50.

4. The size of any one of Claims 1 to 3 wherein the copolymer has a standard melt flow rate value of 250
to 550 grams per ten minutes, when determined by ANSVASTM D 1238—79 at Condition D.

5. The size of any one of Claims 1—4 containing from 1 to about 9 weight percent of sebacic acid or
dodecanedioic acid.

6. The size of Claim 5 wherein the amount of copolymer is 38 to 42 weight percent, the amount of
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tallow-type triglyceride wax is 56 to 60 weight percent and the amount of sebacic or dodecandedioic acid is
2 to 5 weight percent.
7. The size of any one of Claims 1 to 4 containing up to 7 weight percent of a C,,—C,, fatty acid amide.
8. The size of Claim 7 wherein the amount of copolymer is about 38 to 42 weight per cent, the amount
of wax is about 56 to 60 weight percent and the amount of amide is about 2 to 5 weight percent.
9. A process for sizing textile yarns by applying a size composition to textile yarn, characterised in that
the size composition is one according to any one of claims 1 to 8.

Revendications

1. Composition de colle fusible textile non aqueuse, a prise rapide, extractible par eau, a base d‘un
compolymére éthyléne/acids acrylique et d'une cire, caractérisée en ce qu’elle comprend (a} un mélange
intime de 35 a 58% en poids d'un copolymére 80/20 en poids éthyléne/acide acrylique, ainsi que (b) 62 a
42% en poids d'une cire & base de triglycéride du type suif, totalement hydrogénée, ainsi que (c) de 0
jusqu'a environ 9% en poids d'acide sébacique ou d’acide dodécanedioique, ou (d) de 0 jusqu’a environ 7%
en poids d'un amide d’acide gras en C,,—C,, ladite colle pouvant étre appliquée 3 I’état fondu sur des fils
textiles, avec une prise rapide lorsqu’elie est exposé aux conditions ambiantes, et pouvant étre retirée des
fils par une extraction aqueuse ou alcaline pourvu que, lorsque la composition ne contient aucun
constituant {c) ou (d), ia quantité de copolymére éthyléne/acide acrylique soit de 42 a 58% en poids et la cire
a base de triglycéride soit de 58 a 42% en poids.

2. Colle selon la revendication 1 comprenant 42 3 58% en poids du copolymeére et 58 4 42% en poids de
la cire a base de triglycéride.

3. Colle selon la revendication 1 ou la revendication 2, dans laquelle la proportion en poids de
copolymére a la cire a base de triglycéride du type suif est d'environ 50:50.

4. Colle selon I'une quelconque des revendications 1 & 3 dans laquelle le copolymére présente une
valeur d’indice de fluidité a chaud normalisée de 250 & 550 grammes par 10 minutes, telle que déterminée
par la norme ANSI/ASTM D 1238—79, condition D.

5. Colle selon I'une quelconque des revendications 1—4 contenant de 1 a environ 9% en poids d'acide
sébacique ou d‘acide dodécanedioique.

6. Colle selon la revendication 5, dans laquelie la quantiié de copolymére est de 38 a 42% en poids, la
quantité de cire a base de triglyéride du type suif est de 56 a8 60% en poids et la quantité d’acide sébacique
ou d’acide dodécanedioique est de 2 @ 5% en poids.

7. Colle selon I'une quelconque des revendications 1 a 4 contenant jusqu'a 7% en poids d'un amide
d'acide gras en C;;—Cy.

8. Colle selon la revendication 7, dans laquelle la quantité de copolymére est d’environ 38 a 42% en
poids, la quantité de cire est d’environ 56 a 60% en poids et la quantité d’amide est d’environ 2 a8 5% en

" poids. -

9. Procédé pour I'encollage de fils textiles par I'application d'une composition de colle & un fil textile,
caractérisé en ce que la composition de colle est une composition selon {'une quelconque des
revendications 1 & 8.

' Patentanspriiche

1. Schnell hartende, nicht wassrige, mit Wasser extrahierbare Textilschmeizschlichtemittelzusammen-
setzung auf Basis Ethylen/Acrylsaure-Copolymer und einem. Wachs, dadurch gekennzeichnet, daB sie (a)
eine innige Mischung von 35 bis 58 Gew.% von 80/20 {Gewicht)} Ethylen/Acrylsdure-Copolymer zusammen
mit (b) 62 bis 42 Gew.% von voll hydriertem Triglyceridwachs vom Talgtyp zusammen mit (c) O bis etwa 9

" Gew.% Sebacin- oder Decandicarbonsdure {C;,) oder (d} 0 bis etwa 7 Gew.% eines C,;—C,s-Fett-
sdureamids enthélt, und daR sie als Schmelze auf die Texti{faden aufgebracht, wobei ein schnelies Harten
erfolgt, wenn sie den Umgebungsbegingungen ausgesetzt ist,"und von den Faden durch wassrige oder

" Alkaliextraktion entfernt werden kann, mit der MaRgabe, daR die Menge an Ethylen/Acryisiure-Copolymer
42 bis 58 Gew.% und die Menge des Triglyceridwachses 58 bis 42 Gew.% betragt, wenn die
Zusammensetzung keine Komponente {(c) oder (d) enthélt.

2. Schlichtemittel nach Anspruch 1, gekennzeichnet durch 42 bis 58 Gew.% des Copolymeren und 58
bis 42 Gew.% des Triglyceridwachses.

3. Schlichtemittel nach Anspruch 1 oder 2, dadurch gekennzeichnet, daR das Gewichtsverhéltnis von
Copolymer zu Triglyceridwachs vom Talgtyp etwa 50:50 betrédgt.

4. Schlichtemittel nach einem der Anspriiche 1 bis 3, dadurch gekennzeichnet, dal? das Copolymer
einen StandardschmelzfluBwert von 250 bis 550 g je 10 Minuten bei Bestimmung nach ANSI/ASTM D
1283—79 bei Bedingung D besitzt. )

5. Schlichtemittel nach einem der Anspriiche 1 bis 4, dadurch gekennzeichnet, dal3 es 1 bis 9 Gew.%
Sebacinsdure oder Decandicarbonsiure enthalt.

6. Schlichtemittel nach Anspruch 5, dadurch gekennzeichnet, dal3 die Menge des Copolymeren 38 bis
42 Gew.%, die Menge des Triglyceridwachses vom Talgtyp 56 bis 60 Gew.% und die Menge an Sebacin-
oder Decandicarbonséure 2 bis 5 Gew.% betragt.
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7. Schlichtemittel nach einem der Anspriiche 1 bis 4, dadurch gekennzeichnet, daf’ es bis zu 7 Gew.%
eines Cy4—C,o-Fettsdureamids enthilt.

8. Schiichtemittel nach Anspruch 7, dadurch gekennzeichnet, daf die Menge des Copolymeren etwa 38
bis 42 Gew.%, die Menge des Wachses etwa 56 bis 60 Gew.% und die Menge an Amid etwa 2 bis 5 Gew.%
betragt.

9. Verfahren =zum Schlichten von Textilgarnen durch Anwendung einer Schlichte-
mittelzusammensetzung auf das Textilgarn, dadurch gekennzeichnet, daR® die Schlichte-
mittelzusammensetzung eine gemall einem der Anspriiche 1 bis 8 ist.
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