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Barbara A. Spilker
ABSTRACT 1l

This study was composed of blankets of 100% Orlon,
rayon=Orlon blends in different percentage compositions, and
rayon-nylon blends. The blankets were divided into four groups
of two each according to retail price and fiber composition.
Weave construction was held as constant as possible among the
groups.

The purposes of the study were to compare through a
series of laboratory tests the performance of rayon-Orlon
blends of different percentage compositions with 100%Z Orlon
blankets and to compare rayon=nylon blends with rayon.Orlon
blends of the same percentage composition. Other purposes
were to determine any relationships of retail price to per-
formance and fiber composition and to compare laundering and
dry cleaning as cleaning procedures.

‘ The blankets were laundered five times under home laun-
dering conditions and samples were withdrawn for testing after
one and five launderings., Other specimens were cleaned five
times by a commercial dry cleaner and test samples withdrawn
after one and five dry cleanings,

Analysis of the blankets confirmed fiber composition
but revealed considerable variation in percentage of Orlon
among the rayon-Orlon blends. Analysis of the specifications
revealed that all blankets were of similar weave but varied
considerably in fabric and yarn geometry. All blends had

viscose warp yarns and blended filling yarns. Three of the
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Orlon blends had core yarns in the filling. All napping was
in the filling yarns only.

In all performance tests the 100% Orlon blankets were
superior to the blends; their performance changing very little
after launderings or dry cleanings. Dimensionally, the Orlon
blankets were stable in laundering but shrank slightly in dry
cleaning, There was considerable warp shrinkage in some blends
in laundering but all were quite stable in dry cleaninge.

The study did not reveal that a 30% addition of Orlon
to a viscose blanket improved performance more than the addition
of 8% except in one characteristic, resistance to abrasion. An
addition of 7% or 8% nylon to a viscose blanket increased
abrasion resistance as much as 13% Orlon; and more than 8%
Orlone. In general, additions of Orlon or nylon increased the
wet breaking strength of viscose although there was no evidence
that one percentage blend was superior to another,

Performance in elongation, compressional resilience,
compressibility, and thermal conductivity tests seemed to re-
late to fabric and yarn structure rather than to percentage
fiber content, All blends were highly flammable but the 100%
Orlon blankets did not burn.

SubjJective analysis of hand and appearance change after
cleaning treatments revealed: practically no color change,

that the blanket blends pilled 1n dry cleaning and matted in
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laundering, and that the Orlon blankets changed very little
in either type of cleaninge.

Performance results seemed to Justify the rea#il price
for the 100% Orlon blankets and one nylon blend. However,
there was not enough difference in performance among the other
blends to warrant the differences in price.

The data seemed to indicate that laundering was a
preferrable cleaning procedure for 100% Orlon blankets and

dry cleaning for rayon blendse
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INTRODUCTION

With the development of a crimping process for manmade
fibers it hag become possible to spin staple yarns from which
napped fabrics can be made. A survey of Lansing, Michigan,
retall stores showed that blankets avallable to the consumer
buyer represented a wide variety of fibers within a broad
price range. One hundred percent constructions of wool, Orlon,
Acrilan, and cotton as well as an almosf infinite array of
blends were available,

The relatively high cost of wool and many synthetics
has encouraged the development of blends with rayon, a signi=-
ficantly lower cost fiber, to produce lower priced blanketse
Besides effecting lower production costs, blending is a means
of compensating for the less desirable properties of some
fibers. For example, nylon or Orlon can add strength to a
blend with rayon. Wool can increase the warmth of a cotton
blanket because of its bulking power. Nylon can reduce shrink-
age and drying time of wool as well as increase the strength
of the fabric and its resistance to abrasion.

Advertising claims for these new blends emphasizes
their lower cost, launderability, quick=drying properties,
lightness of weight, natural moth and mildew resistance, low

shrinkage, and non~allergic properties. However, the consumer



has not been provided with information avbout the expected
comparative performance of these new blankets under conditions
of normal use and care,

Since the consumer is more familiar with wool blankets
this study was limited to synthetics; specifically Orlon,
and Orlon-rayon, and nylon=-rayon blends.

One purpose of the study was to compare through a
series of laboratory tests the comparative performance of
Orlon-rayon blends of two different percentage compositions
with 100% Orlon and to compare nylon-rayon blends with Orlon-
rayon blends of comparaeble percentage composition. Another
purpose was to determine relationships of retail price to
performance and flber composition. A third purpose was to
compare laundering and dry cleaning as cleaning procedures
for blankets of the above fiber compositions.

The average life of a blanket was arbitrarily deter=
mined to be approximately five years, requlring one cleaning
each year, under normal conditions of use. Therefore, to
simulate actual use, specimens were laundered or dry cleaned

five times.



REVIEW OF LITERATURE

Viscose rayon (15) is a regenerated cellulosic fiber
made by mercerizing cellulose with NaOH and xanthating it
with CS,. The xanthate is dissolved in NaOH to form a spin-
ning solution and the extruded yarns are coagulated in an
acid bath, Viscose is sold in both filament and staple form
in a wide variety of denliers and staple lengths. It 1s also
manufactured in a wide range of tenacities. Except for high
tenacity forms it has a relatively low tensile strength which
1s reduced by one=half when the flber 1is wet.

Its elastic recovery (16) is not as high as other
fibers as 1t recovers only 30% from a 20% stretch. It is also
subject to creep. Viscose moisture regain is 11% at standard
conditions. It has a specific gravity of 1.52,

Chemically viscose (23) 1s sensitive to hot dilute and
cold concentrated acids and swells in alkallese.

Nylon 66 (15) is a linear condensation polymer made
by heating adipic acid and hexamethylene diamine. It is sold
in both staple and filament forms. Available staple ranges
from 1.5 to 15 denier in one to five inch lengths (25).

Its properties (15) includes (1) extra low density
(spe gre lo1l), (2) high dry and wet tenaeity, (3) great

elongation and exceptional elastic recovery, (4) resistance to



abrasion, (5) low moisture regain (4%), (6) resistance to
burning, (7) resistance to insects, mildew, and most chemicals,
and (8) low shrinkage.

Orlon acrylic fiber (15) is an addition polymer of
acrylonitrile dissolved in dimethyl formamide or other solvent
and extruded into filamentse It, too, is produced in filament
form (Type 81) and staple form (Type L42). Orlon is charac=-
terized by the following physical and chemical properties:

(1) low density (spe gre. 1lel8), (2) high dry and wet tenacity,
(3) good elastic recovery, (L) elongation comparable to nylon,
(5) exceptional bulking power, (6) good abrasion resistance
although not as good as nylon, (7) extremely low moisture
regain (1%), (8) resistance to acids and fair resistance to
alkalies, (9) resistance to moths, mildew, and (10) extreme
ingensitivity to sunlight. Orlon is destroyed by high tempera-

tures but does not flash burn,

Crimp

As synthetic fibers emerge from the spinneret they
are essentially rod-shaped. To produce napped fabrics from
synthetic staple yarns it 1s necessary that crimp be intro-
duced into the fibers. Crimping (26) not only increases
bulking power (necessary by napping) but also improves abrasion

resistance, and fiber resilience,



Since crimping was first developed during World War
II (15) a variety of methods for incorporating it have been
used, Hartsuch reports the following two: (1) passing the
filaments through hot fluted rollers and then cutting them
into short lengths, and (2) introducing crimp at extrusion
by extruding the yarn four times as fast as it is drawn off.
This causes coagulation when the fiber is in the bent state,

In 1950 the Alexander Smith and Sons Carpet Company
originated the "textralizing" process (26) which put an angu-
lar crimp in the fiber. It was done by packing the fiber
tightly into a closed chamber until the desired crimp was ate
tained and then heat setting it.

A very permanent crimping process (3) for viscose
involves developing assymetry in the fiber cross section. 1In
manufacture opposite sides of the fiber are made to contract
differently causing a helical form in which the fiber skin on

one side becomes thicker than on the other.

Relation to Fiber Properties to Fabric Properties

Specific fiber propertlies may or may not be carried
over as yarn and fabric properties,

Fibers with good elastic recovery can be expected to
produce resilient fabrics. High tensile strength synthetics
except nylon tend to have reduced elongation which is impor-

tant to abrasion resistance, If the molecules have been



aligned (fiber drawing) to produce high tensile strength there
is 1little orienting left to permit stretch without rupture (10).

Heckert (16) reports. the high bulking power of Orlon
(30% more than unfulled wool) will yield a high bulk fabric.
However, investigation showed that Orlon and Dacron fabrics
which possessed the resilience and wrinkle resistance of

wool had a stiff hand.

Compressional Resillence

Hamburger (1) states elasticity and resilience
", « « are not properties per se, but are rather complex ine=
teractions of many factors, both inherent in the fiber and
resulting from the geometry of the fabric structure." Retenw-
tion of properties of hand, thickness, and bulk are all de-
pendent on the resilience of the fabric. Since maintenance
of thickness 1s a criterion of warmth and compressional
resilience affects thickness, compressional resilience also
affects warmthe

Schiefer (32) defines compressional resilience as
", « o« Work recovered from the specimen when the pressure is
decreased from 2.0 to 0.1l lb./in.2 expressed as a percentage
of the work done on the specimen when the pressure is ine
creased from O.1 to 2.0 lb./in.z." He states compressibility

denotes deformity and compressional resilience depicts

energy recovered.



Cassie (11) reports that wool has a unique resistance
to close packing. The most densely packed is 60% air and
0% wool whereas compressed cotton in 80% fiber and 20% air.

Continuous filaments pack very closelye.

Thermal Conductivity

Most investigators agree with Kaswell (20) that
" o o the thermal insulation ability of textile fabrics is
substantially independent of the nature of the fiber but 1is
rather a function of the state of aggregation of fibers in
the textile structure."

Rees (28) states that though thickness is not the only
factor which determines insulating qualities it is the most
important. In another work he notes that fabric structure is
also of the utmost importance.

Others point out that the insulating value of a fabric
depends upon the quantity of still air (a very good insulator)
it can entrap within its structure,

Cassie (11) in discussing this aspect states that air
clings to solid surfaces of which fibers have a great amount.
Clinging alr drags on air permeating the fabric and stops ite.
Therefore, fibers such as wool which have a low bulk density
allow for more air entrapment. When relating the above to

viscose he states that it packs in such a way that the avail-
able fiber surface is only 70% to 80% that of wool, perhaps

due to wool's natural crimp and resiliency.



Baxter and Cassie (6) found rough surfaced wool
blankets gave lower surface emissivity than smooth.fabrics.
When tested against a hot plate blankets lowered the tempera-
ture less than smooth cottons and became warm sooner.

In a study of thermal properties of moist fabrics,
Hock, Sookne, and Harris (17) concluded that napped fabrics
which afford the poorest skin contact give the least chilling
effect. They felt that the crimp and resillence of wool
helped to minimize skin contact with the fabrice

Schwarz (32) in discussing the entrapment of still
air in fabrics states the traps must be arranged to prevent
straight=-line passage of air through the textile.

In this regard Amory (2) states that blankets must
allow some slow air passage so that perspiration does not
condense on the skin causing the person to feel cold because
of evaporation.

Morris (25) studied the relative insulating value of
single and multiple layers of fabrics by testing several
layers at one time and comparing the results with the sum
total of results for each layer tested separately. Consis-
tently the multiple layers gave higher.insulating values
than the sum of the single layers. Kesults revealed there 1s
a close linear relationship between thermal insulation and
fabric thickness and thermal insulation and volume of air per

unit area. When fabric contact was poor due to rough fabric



surfaces the largest difference between added and measured
values occurred.

In a very recent report Bogaty, Holllies, and Harris
(9) added to the importance of air entrapment, fabric thick-
ness, and low bulk density the influence of fiber arrangement,
They studied conductance at various pressures. At very low
pressures many fibers in napped and pile fabrics are parallel
to heat flowe. As pressure lincreased fibers are bent and be-
come perpendicular to heat flow. In a former study conduc-
tivity was found to be increased two or three times by such
parallel arrangement.

However, these investigators found little change in
conductance with increased pressure. An increase in pressure
increases bulk density which reduces insulation because air
is excluded. This reduction is probably compensated for by
the bending of the fibers placing them perpendicular to heat
flow. From this study they concluded low conductance fibers
may influence fabric thermal insulating properties but that

it 1s still minor in relation to fabric structure.

Abrasion Resistance

Susich (37) reports that fiber tests show abrasion
regsistance diminishes from nylon to Orlon, to viscose, to ace=
tate approximately at the ratio of 1000 : 237 : 165 : 83. Good

resistance to abrasion depends upon fiber elasticity. It is
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not so much the total energy required to break the fiber as
the amount of energy absorbed during repeated deformations.
It i1s obvious, then, that the energies necessary for break=
down in compression, bending, and shear are as important in
evaluating abrasion as force necessary for rupture in tensione.
Drawn nylon requires the highest energy to rupture be-
cause of exceptional elasticity and elastic recovery. Nylon
staple is more extensible than filament yarn but it is lower
in tenacity and elastic recovery due to lack of fiber cohesion
within the yarn. In general, staple yarns have less abrasion
resistance than filaments. Smooth fibers may not yield as
rapidly when abraded because of a reduction in inter-fiber

friction,

Pilling

Baird, Hatfield and Mcrris (5) in studying the pilling
propensity of nylon blended fabrics found ", . . the magnitude
of pilling depends on the number and lengths of protruding
fibers and the ease with which they can bend round one anothere"

They state pills may appear in balls or im ridges. If
the fabric is made of weak fibers the pills will break off
without being noticeds Propensity to pilling 1is increased
by the addition of nylon to blends. However, the type of

spinning system used can also cause variation,
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Pilling can be reduced by increasing yarn twist,
weaving with doubled yarns, increasing yarn count appreciably,

and using plain instead of twill weave,

Flanmability

Committee A of the Textile Institute (36) reported
that napped fabrics flash bu{n when oven dry but react more
slowly when conditioned. However, the low moisture regain of
hydrophoblic fibers might be a hazard in some élimates.

Sayre (30) found little difference in the burning
rate of 100% rayon, 100% Orlon and blends of the two. However,
flammability is a major concern in sheer and napped fabrics in
general, He also states that nylon in blends decreases the

tendency of fabrics to burne.
Blends

Quig and Dennison (27) give the following reasons for
blending?

(1) to obtain maximum function for some definite property--
crease resistance, abrasion resistance, etce

(2) to compromise on a specific functional property to get-=-
improved hand or drape, flame resistance, static re-
sistance, or to control selling price,

(3) to enhance the fabric's function by a small addition
of another fiber--reinforce hosiery, etc,

In blending Orlon and rayon, the Du Pont Company (8)

recommends 80% Orlon to 20% rayon. "Fabrics containing less

than 65% Orlon are characteristically rayon-like,"
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As 1little as 10% rayon, however, will reduce static
electricity and a 20% to 25% addition of rayon brings the
static properties to the 100% cotton or rayon level,

For blends of rayon and nylon, Du Pont recommends at
least 30% nylon for good performance although fabrics with
less have good abrasion resistance, Fabrics not otherwise
stabilized require 30% to L4O0% nylon for dimensional stability.

Greenwood (13) states that for blending, staple length
and denler are chosen according to the handle and texture de-
sired for the fabrice. Usually both staple and denier are come
parable to the blend fiber. When producing fabrics with raised
surfaces it is a good thing to blend fibers of different deniers
because the coarser ones_give resilience and the finer ones add
depth to the pile or nap,

Hoffman (18) points out some possible problems in
blending fibers of varying densities. The amount of air
space 1s dependent upon the manner in which the fibers pack
together. Fiber characteristics which influence packing are:
(1) crimp, (2) fiber stiffness, (3) recovery behavior, (4)
yarn construction (ply and twist), and (5) shape, size, and
glze distribution of fiber cross sections. Geometrically,
it may be assumed that rod-shaped fibers of certain dissimilar
diameters may pack very closelye. If yarn or low bulk density
18 desired a problem arises.

In a series of articles on blending and fabric per=

formance, Sayre (30) states that the properties of synthetics
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and man~-mades are highly complementary 1f care 1s taken in

the selection of fibers and proportions for the blend. Of

Orlon and rayon blends he states the best performance blend

was 75% Orlon and 25% rayon. Such & blend excelled in launder-
ability and dimensional stability. Abrasion resistance, tear
strength, and tensile strength were little affected by varia-
tion in percentage blends. Orlon's outstanding contribution

to blends was bulking power. This fiber was found to be subject
to static electricity but as little as 10% rayon in the blend
slgnificantly reduced it.

Sayre agrees with other investigators that 10% nylon
blended with rayon is enough to increase abrasion resistance.
To appreclably increase tensile strength the blend must be
40Z to 50% nylon. A minor addition of rayon to nylon reduces
static electricity. The difference in bulking power between
nylon and cellulose is small. Rayon was found to increase
the liveliness of nylon in 50=50 blends.

Ashton and Boulton's (3) findings substantiate informa-
tion already given for blends of rayon and nylon and rayon and
Orlon. In addition, they state that nylon, Dacron, and Orlon
staples can be made by hot stretch breaking the tow. The
sliver 1s then crimped and the crimp heat set. The fibers are
then relaxed by steaming to recover from the stretch. If
some hot stretched staple 1s combined with regular staple and
spun before steaming the hot stretched fibers will relax to a

greater extent and a much higher bulk yarn will resulte.



In a study of serges made of blended fabrics Quig

and Dennison (27) found an addition of Orlon staple to rayon
reduced the tensile strength of the resultant fabric slightly.
This was probably due to a difference in the stress-strain
characteristics of the two fibers. Although small amounts of
nylon greatly increased abrasion resistance, Orlon increased
it very 1little. In this study the low moisture sensitivities
of Orlon and nylon were found to lend dimensional stabilizing

effects to rayon in laundering and dry cleaning.
Blankets

Literature reveals that research in household blankets
has not been extensive, particularly for blankets made of
newer fibers and blends. The following studies are reported
for the pertinence they have to the subject in general.,

Smith (35) lists the following as qualities the con=
sumer wants in a blanket. They are: (1) a warm and pleasing
touch, (2) warmth without excess weight, (3) nap that will
not shed, (L) dimensional stability, () launderability with-
out matting, (6) clear durable colors, (7) moth resistance,
and (8) a reasonable price.

Rogers, Hays, and Hardy (29) studied blends of dif=-
ferent qualities of wool and mohair noill after use and laun-
dering in a U. S. Naval hospital. They found all blankets
shrank in the first 12 launderings but did not continue to
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shrink, As shrinkage occurred thickness, weight per square
yard, and tensile strength also increased. As fabrics became
felted during laundering their compressibility decreased but
compressional resilience increasede.

The investigators concluded that fiber content appar-
ently had little effect on thermal transmission but that
launderings up to 12 significantly reduced heat flaow through
the fabrics. In overall performaence there was little differ-
ence among the blankets though they were made of different
qualities of wool,

Viemont, Hays, and O'Brien (39) found in studying
blankets of wool and cotton that the blanket must contain at
least 25% wool before its insulating qualities are affecteds
The natural crimp and resilience of wool permit air entrapment
in the fabric. The most satisfactory blends employed cotton
in the warp and wool in the filling. Core yarns were found
in the fillings where excessive napping might otherwise have
caused a loss in strength. As optimum napping was believed
to be important for warmth, a twlll weave which throws more
filling to the fabric surface was recommended. Long fibers
which remained anchored in the weave after napping were more
desirable.,

Schiefer, Stevens, Mack, and Boyland (32) studied
the properties of 156 household blankets made of 100% wool,

100% acetate, blends of wool and cotton, wool and viscose,



16

wool and acetate, and wool, cotton, and acetate. Their finde
ings showed that most shrinkage occurred after the first laun=
dering and welght, tensile strength, and thickness increased
with shrinkeage.

Compressibility decreased with launderings, but
brushing of the nap restored it to some extent. The authors
state that a high value of compressibility indicates a greater
amount of napping whereas a lower value indicates matting or
felting. Compressional resilience will increase with felting
or matting because there is less motion of fibers relative to
each other when the load 1s applied owing to reduced compres-
sibility. "The energy which is lost, frictional forces between
fibers times relative movement of fibers, 1s therefore consid-
erably reduced and the compressional resilience, which is the
ratio of the energy recovered when the compressive load is
removed to the total energy expended when the compressive load
is applied, is increased."

Laundering, in this study (32), was found to have little
effect on thermal transmission. In explanation the authors
state that in general thermal transmission changes inversely
with thickness and compressibility. If thickness increases
and compressibility decreases these changes balance one another,
hence the possibllity of no change in transmission after laun=

dering.
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There was no correlation found between blanket
properties and fiber composition with the exception of conm-
pressional resilience. There was a linear relationship between
the wool content of wool=cotton blankets and compressional
resilience. An increase in wool beyond the 5% level increased
the resilience of the fabric. If a portion of cotton was re-=
placed by viscose compressional resilience was significantly
decreased.

Gilmore and Hess (12) studied the effect of fiber con-
tent and laundering and dry cleaning on resilience, thickness,
and thermal conductivity of blankets. Their data also revealed,
in most cases, that thickness rather than fiber content ine
fluenced thermal conductivity. Laundering and dry cleaning
consistently increased the protective value of wool and wool
blend blankets. Laundering decreased the protectiveness of
cotton and dry cleaning slightly reduced it. This was attri-
buted to the natural resilience of wool. Cotton and rayon
blankets, however, became harsh and lost fluffiness after
laundering but dry cleaning did not change this noticeablye.

Consumers Union investigators (41) agree that at least
25% wool 1is necessary in a wool=cotton blend 1if warmth is to
be increased. Their findings showed permanently crimped rayon
to be more resilient than cotton after laundering. They also

found that rayon blankets did not shrink as much as wool. They
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considered napped cotton and rayon a fire hazard and suggested
such fabrics be flame-proofed before being sold.

In discussing possibilities for the use of synthetic
fibers in blankets Lake (21) states it is the geometric and
mechanical nature of the fiber which contributes to the
thermal insulation of the fabric. This particularly refers
to bulking power and/or resilience. The cross section shape
plays an important role in bulking power. For example, fibers
such as Orlon, dynel, and possibly Acrilan with irregular
cross sections give more bulk than more nearly circular fibers
such as Dacron, nylon, or even rayon. The fiber must retain
its resilience after laundering. In this respect thé cylindrical
fibers such as nylon and Dacron are superior. Although some
hydrophoblc fibers such as dynel had many acceptable blanket
characteristics they were subject to static electricity to
such an extent they were rejected,

In a report on the use of rayon in modern blankets
Smith (35) states rayon has been used in blankets for 15 years.
It 1s always blended with another fiber, particularly wool.
Some blends contain as much as 95% rayon, while two more popu-
lar ones contain 60% and 80% rayon. The author states that
rayon is used in other parts of the blanket but is outstanding
in the nap. The filling is usually a blend of 3 to 5.5 denier
fibers although some 8 denier fibers are used. Rayon blankets

are constructed with a double face weave as opposed to the
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single twill weave construction of wool blankets. The two sets
of f1lling yarns to one set of warps give added thickness and
expose more filling for napping. The weave 1s a one to three
right hand twlll on one face and a one to three left hand on
the other. Most warps are bright staple of 1.5 to 3 denier
fibers cut in 1-9/16 inch to two inch lengths. The yarn count
is usudlly 32 to 48 ends and 16/1's to 25/1's picks per inch.

This same study also indicates that increased napping
with sufficient filling strength 1s gained by the use of a
core yarn in the filling. The core is usually the same type
yarn as the warpe The yarn twist varies with the weave, If
a twlll weave 1s used to expose more filling surface for napping
a higher twist is imparted for strength. A l.lf run filling
with core has about four turns per inch.

Strict manufacturing control of denler assures a more
uniform hand. The number of crimps per inch have bearing on
the uniformity and fullness of hand, also.

The Federal Government‘(7) does not have specifications
for blankets made of synthetic fibers only, but 1t does list
requirements for blends of nylon, wool, rayon, cotton, and
other fibers. The fiber content must not be less than 80%
wool by weight, more than 10% cotton or rayon, or less than
10% nylon. Shrinkage in the first laundering or dry cleaning
must not exceed 10% in warp or filling. For blankets 72" x 90"

the total minimum weight is L.4 1lbs. and the maximum is L.6 lbse.
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The yarn count 1s a minimum of 22 ends per inch and 20 picks
per inch., The grab breaking strength minimum is 35 1lbs./inch
in the warp and 30 1lbs./inch in the filling,

Laundering

Johnson (19) reports the commercial laundryman's
problem is identifying fiber composition in textiles in order
to clean them correctly. Usually, if the fabric looks like
wool 1t 1s washed as wool. Fortunately those laundering cone
ditions are satisfactory for synthetics except in two cases.
Rayon blankets may pill and tumble-dried Orlon pile fabrics
may shrink.

Weaver, Plonk and Bordt (40) in laundering blankets
in automatic washers found the agitator type washer to be
most satisfactory. The pulsator and conventional types pro=-
duced similar results and the cylinder type washers gave the
least satisfactory laundering. They felt reducing the length
of the operating time might make the last fype more acceptables
A wash period not exceeding two minutes in a mild soap solu-
tion at 100° F, with two deep rinses not exceeding two minutes
each was considered sufficient to remove an average amount of
soil. To reduce agitation automatic washers were manually con-
trolled. Increasing washing time from two to four minutes
doubled warp shrinkage in 100% wool and 50% wool blankets and

in some cases tripled the filling shrinkage,
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Synthetic detergents were considered more satisfactory
than soap because they reduced the surface tension of the
water, did not react with minerals to form soap scum, and

were more easlily rinsed awaye.
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EXPERIMENTAL PROCEDURE

A. Organization of the Study

Selection of the Blankets

This study was limited to four groups of blankets of

the following fiber compositions:
Group I 100% Orlon
Group II 25% Orlon, 75% rayon (approximately)
Group III  10% Orlon, 90% rayon (approximately)
Group IV  10% nylon, 90% rayon

Each group contained two blankets of similar fiber
percentage composition purchased from several different Lansing
sﬁ;res. However, four blankets (one in each group) were pur-
chased at one store.

Price and fiber content were kept as constant as pos-
sible within each group but varied among the four groupse. Unit
cost in each group was as follows: Group I--$13.75 and $11.99;
Group II--$9.90 and $10.95; Group III--$7.90 and $6.98; and
Group IV--$5.90 and $4.98. The exact percentage fiber compo-
sition appeared on the lébels of blankets in Groups I and IV.
One blanket each in Groups II and III was labeled with per-
centage fiber composition but the other two were merely speci-
fied as rayon and Orlon.

All of the blankets were of double=faced twill weave

construction with nylon or acetate bindings. Each was labelled
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as measuring 72 inches by 90 inches with the exception of one
blanket in Group IV which was labelled as 72 inches by 84

inches,

Experimental Procedure

Each blanket was sectioned to provide adequate sampling
for physical testing for the original untreated fabric and
test specimens after one and five launderings and one and
five dry cleanings.

épecimens were laundered according to a procedure to
be described and dry cleaned by a commercial dry cleaning es-
tablishment.

Specification tests on the original specimens included:
qugntitative and qualitative fiber analysis, yarn count, yarn
number and twist count, moisture regain, fabric thickness,
weight per square yard, and width and length measurementse
After the first and fifth launderings and dry cleanings samples
were withdrawn for physical testing to determine any change in
yarn count, fabric thickness, and weight per wquare yard.

The following performance tests were made on the
original blanket specimens and after the first and fifth laun-
derings and dry cleanings. Colorfastness, hand and appearance
after launderings and dry cleanings were judged by a panel of

25 women,



Physical tests were performed in accordance with the
standard procedures of the American Society for Testing
Materials and under standard conditions of temperature (70° F.
4+ 2° F.) and relative humidity (65% + 2%) unless otherwise

specified.

Laundering and Dry Cleaning Procedures

The laundering procedure was a modification of one
recommended by the Westinghouse Corporation for laundering
blankets and the manufacturers! directlions from each blanket
label,

The indicator dial of the Laundromat was set for a
"regular® load (6.4 gallons of water) and the temperature
control set at "warm" (36° C.). Before filling the machine
one~-third cup of low-sudsing synthetic detergent and 80.6
greams of water softener were added. (The Calgon Corporation
recommends 12.6 grams of water softener per gallon of water
of 20 grains hardness.)

The machine was allowed to fill with water and then
shut off. The equivalent weight of one blanket was submerged
and allowed to soak for two minutes after which it was turned
once, It was allowed to soak an additional five minutes and
then turned again. An additional three minutes was allowed
constituting a total of 10 minutes which is a minimum recome=

mended for removing soil.
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The machine was started and the control dial was ad-
vanced to the draln position and allowed to operate until the
water had been extracted and the tub filled for a deep rinse,
The dial was immediately advanced to the drain position. When
the water was extracted the dial was advanced to the second
deep-rinse and the machine allowed to fill. The dial was
then advanced to the drain position and the machine allowed
to operate to the end of the cycle,

The specimens were removed from the washer, spread
flat without tension on metal screens and dried at room tem-

perature,

Dry Cleaning Procedure

The commercial dry cleaner washed the blankets for
twenty minutes in Stoddard solvent with a soap charge of L%
and dried them in a tumbler for thirty minutes at 110° F.

Dimensional Change

The method for determining dimensional change was one
recommended in Commercial Standards Bulletin CS 59-4.

For each laundering and dry cleaning two 1l0-inch
squares, with sides placed parallel to the warp and filling
yarns were outlined on the specimens. A basting stitch was
used for ﬁaking the outline, The midpoints of each side of

the square were marked with a basting stitch also.
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Three measurements correct to the nearest sixteenth
of an inch were taken in both the warp and filling directions
on each square., Averages of the warp and filling readings
were recorded and the percentage dimensional change from the

original measurements was calculated,
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Be Laboratory Tests

Analysis for Fiber Content

Qualitative Analysis

Fiber content of the blankets was analyzed by burning,
stain, and solubility tests and by microscopic examination.

For staining, samples were stripped of dye and stained
with Calco Identification Stain #2. Fibers from the stained
samples were then examined under the microscopee.

For further confirmation viscose rayon was distinguished
from acetate by the acetone solubllity test. Nylon was identi-

fied by solvency in 80% phenol solution.

Quantitative Analysis

Solubility tests were used to determine percentage
fiber composition of the blended blanket fabricse.

Orlon-rayon blends were analyzed by drying samples of
approximately two grams to constant weight in an oven at 105° C.
The dried samples were cut into 1/4-inch squares and put into
120 ml, of dimethyl formamide which had been heated in a water
bath to 71° C. The solution was stirred while the temperature
rose to 90° C, where it was held for five minutes. The residue
was placed in a Buchner funnel, rinsed with dimethyl formamide
and then rinsed with distilled water. The residue was dried

reasonably well with a vacuum flask then transferred to an oven
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for complete drying. The dried residue was weighed and re-
corded and the percent Orlon calculated from this weight and
the weight of the original sample.

The nylon=rayon blends were analyzed quantitatively
by the method recommended by ASTM,

A dried sample of known weight was submerged in HC1l
(spe gre 1lel1l39) for thirty minutes. The residue was washed
with HCl of the above concentration, distilled water, NHuOH
(8 parts NHuOH Spe gr'e 090 to 92 parts water), and again
in distilled water. The residue was drained with a Buchner
funnel and vacuum flask then transferred to an oven for
thorough drying.

The dried residue was weighed and the nylon content
was calculated from the recorded weights. Since HCl destroys
some viscose as wall as nylon the weight of the viscose resi-

due was increased by 1l.2%.

Yarn Count

The actual number of warp yarns in one inch were
counted at five places in the fabric, and the average number
of warp yarns per inch calculated. No two areas counted in-
cluded the same yarns. No count was made nearer the selvage
than one-tenth the width of the fabric.

The average number of filling yarns per inch was de-

termined in accordance with the above described test,
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Yarn Number

The Universal Yarn Numbering Balance was used to de-
termine yarn number.

The count was determined as the average of ten warp
and ten fi1lling yarn readingse.

For spun rayon a length of six inches was welghed and
the reading multiplied by six to be the equivalent of one
yard weighed., Spun filling yarns containing cores were treated
as spun yarns and then the core was removed and its size cal=-
culated.

Each yarn was cut, and twisted into a circle so that
it hung centrally on the hook of the balance scale by one
strand.

The balance was operated by leveling the machine,
moving the iIndex lever to zero and locking the beam. The
specimen was placed on the balance hook and enclosed in the
balance chamber., The beam was unlocked and the index lever
rotated until the beam was in balance. The number on the dial
at which the index lever was stopped was recorded; yarn number

being read on the inside scale,

Twist Count

The Alfred Suter Twist Tester was used for this test.
The procedure for warp yarns was & modification of one recom=

mended by Skinkle.
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The direction of twist was determined and the machine
was adjusted to test a five inch length of yarn. The counter
was set at zero and one end of the yarn was fastened in the
rotatable clamp. The other end was placed in the fixed clamp
and the yarn pulled taut. A three-gram deflection load was
placed on the yarn to permit a slack of 1/8 inche. The fixed
clamp was tightened and the deflection load removed. The yarn
was twlisted until broken and the number of twists recorded.
Another five inch length was untwisted and retwisted in the
opposite direction until broken.

-The following formula was used to calculate twists

per inch:

Nl = number of turns to twist and rupture
No = number of turns to untwlst and retwist to rupture
1l = length of yarn
T = twists per inch.
Ten warp and ten filling determinations were taken
and the average reported as twists per inch for warp and filling,

respectivelye.

Moisture Regain

A 100 ml. weighing bottle and cover were dried at
105-110° C. and cooled in a desiccator for 30 minutes, then

weighed. The procedure was repeated until a constant weight

(two readings + .003 grams) had been recorded.
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A conditioned specimen of approximately five grams
was placed in the bottle, covered and weighed. The weight of
the bottle was subtracted to obtain the air-dry weight of the
specimen. This weight was known as A.

The sample was then dried uncovered in the oven for
at least 1 1/2 hours. The bottle was then covered, placed
in the desiccator, and uncovered. After 30 minutes the dried
sample in covered bottle was welghed. This procedure was re=
peated until a constant weight (two readings + .003 grams) had
been recorded. The weight of the bottle was subtracted from
this weight to obtain oven-dry weight, which was known as B,

Moisture regain was calculated according to the fol=-
lowing formula:

Percent moisture regain = A=B x 100

Thickness

The thickness of the fabric was determined with the
Schiefer Compressometer. The sample was placed on the anvil
of the Instrument smooth but without tension. The one-inch
foot was used and lowered upon the specimen and the pressure
gradually increased. When the pressure reached 0.1l lb./in.z,
the lower dial reading was reoorded. Similar observatlions were
made and recorded at seven other pressures up to 2 1b./in.2.

The standard thickness was recorded as the difference between

the zero reading of the instrument and the reading at 1 lb./in.2
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The serles of readings were taken at three different areas
of the fabric specimen and the average of the three deter-

minations recorded as the standard thickness.,

Weight per Square Yard

Five specimens two square inches in size were taken
from the specimen in such a manner as not to include the same
warp or filling yarns in any two of the specimens. Each
square was welghed and the weight per square yard of the blan-
ket was calculated according tb the following formula:

totel wte in gms. of 5 squares x 1296. in. -
total sqe. ine X 20.35 gmse.

wt./sq. yde.
in oz,

Length and Width Measurements

Length: Each blanket was laid out smooth, without
tension, on a horizontal surface, and the lehgth measured from
bound edge to bound edge parallel to the selvage. Five
measurements were recorded and the average of these was known
as the length.

Width: The width was measured with the fabric laid
out smoothly on a horizontal surface but without tension in
elther direction. The average of five measurements uniformly
distributed along the full length of the blanket were re=

ported as the width,.
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Tensile Strength

The cut strip method was used for this test as the
blankets were not large enough to permit cutting specimens
for the grab method. Five specimens each in warp and filling
directions, respectively, measuring 1 1/2" x 12" were prepared
for each fabric to be tested. The specimens for each test
were numbered from one to five and the specimens cut so that
the number one sample in every test had the same warp or
£i1lling yarns as every other number one, etc. Likewise, each
sample was numbered at either end with the same number and
the sample cut in half lengthwise, one-half of the sample for
dry and the other half for wet determination.

Each sample was clamped vertically 1in the jaws of the
Scott Tester and broken. Average breaking strength was cal=-
culated for both warp and filling yarns, wet and dry.

Test samples for wet breaking strength were immersed
in distilled water for at least one hour at room temperature

before testinge.

Elongation

The elongation was obtained when the breaking strength
was determined by means of an autographic recording device
on the Scott Tester. The recorded elongation was the average

of the results for five specimens and was expressed as a
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percentage increase in length from application of stress to

rupture of yarns.

Abrgsion Resistance

The Taber Abraser was used for this test. This machine
subjects a specimen to rotary rubbing action under controlled
conditions of pressure and abrasive action. Although the test
does not imitate actual wear it provides & standard for com=-
parison of resistance to abrasion.

An end point approximating the complete breakdown of
the fabric was established. This was defined as loss of nap
and a broken warp and filling yarn.

Samples of each group type to be tested were abraded
to the end point described above and the number of revolutions
required to reach this poilnt recorded. The lowest number of
revolutions required to reach the end point was known as the
Wear Factor which remained constant for all samples tested,

Each sample was weighed before abrasion and after it
had been abraded to the Wear Factor end point. Calculated
welght losses indicated the fabric's decreasing ability to
resist wear by abrasion.

An average of five samples was used to calculate

abrasion resistance,
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Thermal Conductivity

For this test the Cenco Fitch thermal conductivity
apparatus was used. The apparatus consists of a calorimeter
of known weight maintained at constant temperature by means
of boiling water. In the bottom of the calorimeter is a block
of copper containing one thermocouple junction. In series with
this 1s a second junction which is embedded in a block of
copper of known heat capacity mounted in a receiver unit. Ther-
mocouple palrs act to produce a weak electric current in their
circult when the two members of the pair differ in temperature.
The strength of the current is proportional to the difference
in temperature. Therefore, the strength of the current is
measured on a galvanometer which 1s connected in the circuit,
The rate of change in current is measured with a stop watche

A conditioned sample was placed on the receiver and
the calorimeter weighing two pounds was lowered onto the
sample, Galvanometer readings were taken every minute for a
period of ten minutes and the readings plotted on semilogarith-
mic graph paper. An average of three determinations was taken

and the thermal conductivity calculated by the following formulas:

k = CL C = 2303 Mc
AS

thermal conductivity

conductdnce in cal./cm.2/°C./minute

=) aQ W
(1]

= mags of copper in the receiver

¢ = specific heat of copper (.093 cal./gm.)
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S = slope resulting from plot of readings at one minute
intervals on semli-logarithmic paper

2

&
]

thickness of the fabric in centimeters at 2 1lb./in.
pressure

A = area of the receiver

Flammability

The apparatus and method of test recommended by the
American Association of Textile Chemists and Colorists was
used. Pretests were made to determine in which direction the
fabric burned most rapidly.

The specimen holder rack was adjusted so that the tip
of the gas nozzle was 5/16"™ from the specimen when released.
The flame was adjusted to 5/8" in length.

The sample was brushed once against the nap, clamped
in the specimen holder and dried in an oven at 105° C. for
30 minutes. After cooling in a desiccator for 15 minutes
the specimen was mounted in the rack of the apparatus and sub-
jected to burning within L5 seconds of removal from the desic-
catore.

Time of flame spread from the moment of ignition was
recorded and flammability was rated according to AATCC standards.

An average of five samples were used to determine

flammability of each blanket,
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Compressional Resilience

The compressibility and compressional resilience of
the fabric were calculated from the data recorded when the
thickness of the fabric was measured. Compressibility was
recorded as the ratio of the rate of decrease in thickness
at a pressure of one pound per square inch to the standard
thickness and was computed by the following formula:

At —
T C

C = compressibility
At = thickness at 1 1b./in.2
standard thickness

d
]

The compressional resilience of the specimen is the
amount of work recovered when the pressure 1s decreased from
2 1bs./1n.2 to 0.1 lb./in.2 expressed as a percentage of the
work done on the specimen when the pressure 1s increased to
2 1bs./in.2 The reported compressional resilience was calcu-

lated by the following formula:

the amount of work recovered

o
]

C = the total compression

CR = compressional resilience
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DISCUSSION OF RESULTS

In the organizatlon of this study the eight blankets
were classified in four groups according to retail price and
fiver content. Upon analysis so many differences in structure
and fiber content were found that it was necessary to compare
the blankets individually rather than by groups. Consequently,
in the discussion of the specifications the group classifica-
tion was used, but was discarded for the discussion of per-
formance characteristicse.

The performance tests were analyzed statistically when
it was possible. Differences between means exceeding the 1%
level of significance weré reported as highly significant,
Those exceeding the 5% level of significance were reported as
significant differences. 1In tests where the significant dif-
ferences were too numerous to include in the discussion the
least significant difference at the 1% and 5% levels of signi-
ficance appear with the table of means.

Throughout the discussion the following code was used:

Code Blanket

Oa 100% Orlon

Ob 100% Orlon

ORa 30% Orlon, 70% rayon

ORb 7+9% Orlon , 92.1% rayon
ROa 7.9% Orlon, 92.3% rayon
RODb 13% Orlon, 87% rayon

RNa 8¢2% nylon, 91.8% rayon

RNDb 7.0% nylon, 93% rayon
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A, Specification Tests

The eight blankets studied were analyzed to determine
initial specifications of fiber content, yarn number and twist,
yarn count, weave construction, moisture regain, thickness,

weight/square yard, and width and length measurements.

Fiber Content

Qualitative Analysis

Microscopic, burning, stain, and chemical tests were
used to analyze fiber content.

| The blankets in Group I were found to be 100% Orlon.

Group II blankets were viscose iIn the warp and filling core
and blends of Orlon and viscose in the napped portion of the
£f11ling. The viscose staple in the nap was not all of the
same denier. Greenwood (13) states denier of two sizes may
be used in fabrics with raised surfaces. The coarser ones
give resilience; the finer ones add depth to the pille.

Both blankets in Group III had viscose warps. Blanket
ROa in Group III had a viscose filling core; the napped portion
of the filling being of viscose -and Orlon. ROb had delustered
viscose warp; the filling being of bright and delustered vis-
cose and Orlon. Group IV blankets had viscose warps. RNa warp
was bright and RNb was delustered. The filling yarns of both
were blends of viscose and nylon. RNb filling had both bright

and delustered viscose yarnse
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Quantitative Analysis

To determine the percentage of Orlon in the Orlon-
rayon blends, a solvency test of dimethyl formamide was useds
For rayon-nylon blends, HCl (spe gr. l.139) was used as a

nylon solvent. The results are summarized below?

Fiber Content as Fiber Content as
Labelled Analyvzed

Group I1II

ORa 25% Orlon 30.%% Orlon

ORD "Rayon and Orlon" 7+89% Orlon
Group III

ROa 10% Orlon 7+69% Orlon

RODb "Rayon and Orlon" 13.01% Orlon
Group IV

RNa 10% nylon 8422% nylon

RNb "Rayon and nylon" 7+08% nylon
Weave

All blankets in the study were of double face twill
weave construction; that is, one set of warp yarms to two
sets of filling. With the exception of one 100% Orlon blanket
(0a), all were woven with a one to three right hand twill on
one face and a one to three left hand twill on the other. Oa

had a one to two twill weave,

Yarn Number and Twist

All blankets were napped in the filling only. The

f1lling yanns ranged from 2's to 3's. In all cases the twists
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- per inch were so few it was impossible to remove the yarns
for testing without distorting them.

Both blankets in Group II and one in Group III (ORe,
ORb, and ROa), had core yarns in the filling. The cores were
much finer (26's) and of much higher twist than the napped
portions. Core and napped yarns were bound together with
approximately 6 te.pei. The other 5 blankets had 2's and 3's
filling yarns of low twist.

Warp yarns in all of the blankets were similar in
structure. All were of "S" twist staple viscose. They ranged
in size from 15's to 22's. The twist was quite high ranging

from 9.2 to 1lie7 tepeli. DNone of the warp yarns were napped.

Yarn Count

All fabrics were constructed so that the filling count
was the same on both faces of the fabric. A blanket reported
as having 34 filling yarns per inch had 17 yarns per inch on
one face and 17 yarns per inch on the other face.

Oa in Group I had a balanced count of 32 warps and
34 filling yarns per inch. Ob was less well-balanced with a
count of }0 warpwise and 30 fillingwise. ORa in Group II was
well=-balanced with 31 warps and 32 filling yarns. ORDb was
less balanced with 42 warps and 34 fillings. Both blankets
in Group III had 34 filling yarns per inch but ROa and ROb
had 40 and Lj6 warps, respectively. Blankets RNa and RNb in
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Group IV were nearly alike with 28 filling yarns and 4O and L1
warp yarns, respectively.

The changes in yarn count in laundering and dry
cleaning related directly to dimensional change. In instances
where warp shrinkage had occurred, the filling yarn count in-
creased. In instances of filling stretch, the warp count de-

creased,

Molsture Regain

Hartsuch (15) lists the moisture regains for Orlon,
viscose, and nylon as 1%, 11% and l4.2%, respectively, at
standard conditions. Regain values found for blanket fabrics

of these fibers in this study compare favorably with hls report.

% Regain at

Blanket Fiber Content Standard Conditions

Oa 100% Orlon «87

Ob 100% Orlon 1.27

ORa 30% Orlon, 70% rayon 9.91

ORb 8% Orlon, 92% rayon 13422

ROa 7+7% Orlon, 92.3% rayon 12.24

ROb 13% Orlon, 87% rayon 11.7

RNa 8.2% nylon, 91.8% rayon 12.24

RNb 7% nylon, 93% rayon 11.79
Thickness

There was a 34% range in standard thickness among the
eight blankets studied. All were less than 200 in. in thicke=
ness at 1 1b./sqe in. pressure which is less than L2l American

Standards Minimum Performance Requirements for Woven Blankets

of comparable weightse
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Blankets iIn Groups I and IV were of similar thicke-
nesses within the group. Group I (0Oa and Ob), were o157 in.
and +167 in., respectively. Both blankets in Group IV were
«130 in. 1In Group II, ORa was ,197 in. and ORb .166 in.
thick. In Group III, ROa was 133 in. and ROb .,184 in. thicke

Change in thickness after launderings and dry clean-
ings, in general was minor. Changes of less than .0l. in.
were considered insignificant and not reported.

The 30% Orlon blanket lost .02 in. after one laundering
and .03 in., after five launderings. Although 1t shrank appre-
ciably in the warp, its weight gain was not as great as other
blankets which shrank similar amounts. Such findings may
Indicate fiber loss.

Similarly, the 13% Orlon blanket (ORa) lost .0l inch
after one laundering and .04l in. in five launderings. Its
shrinkage was appreciable after one laundering and its weight
gain was 0.7 o0z./sq. yd. However, after five launderings, its
shrinkage was less than after one laundering but there was a
welght loss as well as thickness loss which would indicate
progressive flber losse.

Loss in thickness in the rayone=nylon blankets would
indicate fiber loss also.

One 100% Orlon blanket (Ob) increased .02 in. in
thickness in one dry cleaning but its increase in five dry

cleanings was only .0l inch. The 30% Orlon blend (ORa) lost



01l in. in five dry cleanings as compared to a .005 in. in-
crease in the first dry cleaning. The 13% Orlon blend in-
creased o0l in. in thickness in one dry cleaning but lost
.003 in, in five dry cleanings. The 7% nylon blend (RNb) in-
creased iIn thickness in one dry cleaning but decreased .01l in,
in five. When change 1n thickness is related to shrinkage and
weight per square yard, the changes seemed, again, to indicate

loss of fiber in the cleaning processes.

Weight per Square Yard

Hartsuch (15) lists the following specific gravities
for fibers: nylon=le.ll;, Orlon-l.18, and viscose=l,52. For
this reason, the 100% Orlon blankets would be lighter in weight
than blankets which are largely viscose. It must be noted that
yarn size, yarn count, and thickness also determine weight.

As an example, ROa (largely rayon) had yarns of similar
size, and had lesser thickness than Oa (100% Orlon), but it
also had more warp yarns. However, Oa was lighter-in weight
than the rayon blend.

Welghts per square yard were similar within Groups II
(ORa=12.96 o0z+ and ORb=12.81 o0z.) and Group IV, (RNa~1ll.51 oz.
and RNb=10,17 o0ze)e However, there was variation in Group I,
(0a=9.43 o0z. and 0b=12.50 0z.) and in Group III, (ROa=1ll.20
0z, and ROb-14.15 6z.).
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Weight difference, then, is related to yarn number,
count, and fabric thickness as well as fiber content.

All of the blankets gained weight after one laundering.
Those which gained from 0.8 oz. to 2.61 0z./sq. yd. are, in
general, those which showed appreciable shrinkage. However,
one of the 100% Orlon blankets (Ob) showed a gain of 0.8 oz,
with only 1% shrinkage. Such a weight gain may be a result of
soap or 1lint deposit in the fabric. The 13% Orlon blend gained
only 0.7% in weight but shrank 5% in the warp and L.1% in the
£filling which, again, may indicate some fiber loss in laun-
dering. It also lost .01 in. in thickness.

After five launderings, each of the blankets weighed
more than origlinally but five welghed less than recorded after
one laundering. Three of these (7.7% Orlon and both nylon=-rayon
blends) showed increased shrinkage and slight loss of thickness
at five launderings which indicated the weilght loss might be
due to fiber loss in the laundering process. The 13% Orlon
blend weighed less after five launderings but it also showed
less shrinkage after five launderings than after one launder-
ing. The 100% Orlon which showed weight loss after five
launderings may have lost fiﬁer in laundering because it was
dimensionally quite stable.

The 100% Orlon blankets gained more weight after one
dry cleaning than after one laundering which relates to

greater shrinkage in one dry cleaning than in one laundering.
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The 30% Orlon blanket gained more in weight in one dry cleaning
than in one laundering. Although warp shrinkage was less after
one dry cleaning, filling stretch was less which may account
for the weight increase.

The other five blankets gained less weight in one dry
cleaning than in one laundering but their shrinkage was also
less. After five dry cleanings, one blanket (30% Orlon)
welighed less than it had originally although shrinkage was
progressive,

One of the 100% Orlon blankets (Ob) lost 047 02e/8qe ydee
in five dry cleanings although its shrinkage was progressive
which again may indicate loss of fiber. The other 100% Orlon
blanket (0a) reacted similarly although its shrinkage and
welght loss were not as extensive as in Ob,

The three rayon=Orlon blends other than the 30% Orlon
weighed slightly more after five dry cleanings than after one
although dimensionally there was little change. Collection of
lint from other fabrics could account for weight gain. Both
of the rayon-nylon blends lost 08 oz. after five dry cleanings
but since they were dimensionally quite stable, weight change

may be due to a loss of fiber in the cleaning processs

Width and Length Measurements

All of the blankets were labelled as 72 inches in width
and 90 inches in length except RNb which was labelled 72" x 84",

All of the blankets actually measured less than the
label indicated except the length of RNb and width of Oa,
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Discrepancies in measurement could be due to a finishing
process after weaving, or to relaxation shrinkage after the
fabrics are removed from the loom. Shrinkage 1In viscose

blankets could also be due to creep.

Be Performance Tests

Dimensional Change

Government specifications (7) for blankets other than
all wool allow a maximum shrinkage of 10% in both warp and
filling directions after one laundering or dry cleaninge.

L—gg American Standard Minimum Performance Requirements for

Woven Blankets (22) permit & maximum shrinkage of 8% in both

warp and filling in laundering and 2% shrinkage in warp and
filling in dry cleaning.,.

All blankets tested met the above requirements after
one laundering except the 7% nylon blanket, RNb. It shrank
12% in the warp (viscose) and 5.4% in the filling (nylon and
viscose).

Warp shrinkage was progressive with five daunderings
for all of the blankets except the 13% Orlon blend. After five
launderings, four of the blanket blends did not meet the above
specifications and a fifth missed the maximum by only «05%.
All of the blends had viscose warpse

Dimensional change in the filling in laundering was

well within the minimum requirements. This difference in






DIMENSIONAL CHANGE

Percent Change from the Original

L9

!I

Code Blanket
_Oa_ Ob _ORa_ ORb

Warp Fill. W, F. W. F. We Fo
1 Laund. 062 +0¢5 4047 =1.0 =42 +2.5 =5.8 +2.5
S Laund. =0.9 +0.1 0.8 = =7e5 +5.1 =8,5 +2.9
1 Dry Clean, =2.2 ®=leb6 =lel =lo5 =loe0 +05 =2.3 =le3
S Dry Clean. =3¢3 =26 =le2 =3¢1 «3.3 +1,0 3,1 =l.h

ROa _ROb_ _RNa_ _RNb_

W. F. W. F. W F. We F.
1 Laund. “Si #0475 =540 «=liel  =le7 4+l =12,0 =5.U4
5 Laund. 1041 +2¢3 =178 =3.0 =8.6 +2.0 «15.9 =1.5
1 Dry Clean, +42.3 =0e5 =1,7 =21 =0,5 =06 =0,9 =1.15
5 Dry Clean, +0.45 #0.5 =1e8 =2,3 «=1l.9 «09 =0.9 =1.9
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performance between the warp and filling yarns may have been
due to variation in yarn structure, manufacture, or to the fact
that in all of the blends, the Orlon or nylon was found only in
the filling yarns.

Four rayon=Orlon blends and one rayon-nylon blend
showed stretching in the direction of the filling. There seemed
to be no direct relationship to fiber content in this case. The
30% Orlon blanket showed the greatest stretch; the 13% Orlon
blanket showed shrinkage, and those blankets with less than 10%
Orlon stretched slightly. However, three of the rayon=Orlon
blends which stretched had vliscose core filling yarns and the
134 Orlon blend which showed shrinkage had no core.

In laundering, both of the 100% Orlons were very stable;
changing no more than 1% in either the warp or filling.

All of the blended blankets were considerably more
stable in dry cleaning than in laundering. All of the blankets,
however, met the Federal Specifications of 10% maximum shrinke

age. The L=2l American Standards maximum of 2% was exceeded

in these blankets. The 30% Orlon shrank 3.3% in the warp
after five dry cleanings. The 13% Orlon blend which had no
£111ing core shrank approximately 2% in dry cleaning. The 7.9%
Orlon blanket shrank more than 2% in both warp and filling in
dry cleanings.

It is noteworthy that the warp of the 7% nylon blend

which shrank 12% and 15.9% after one and five launderings,
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respectively, shrank only 1l.15% and 1.9% in one and five dry
cleanings.

The 100% Orlon blankets were less stable in dry clean-
ing than in laundering. Shrinkage progressed until in five
dry cleanings, both warp and filling for each of these blankets
had exceeded the 2% maximum,

Johnson (19) reports that Orlon fabrics may shrink as
a result of tumble drying in heated dryers. The commercial
dry cleaner tumble-dried the blankets 1in this study for 30

minutes at 110° F, after each dry cleaning.

Tensile Strength

Tensile strength is a function of yarn count, yarn
number and twist, weave construction and fiber content. The
fibers in the blankets studied varied in initial strength; both
nylon and Orlon being stronger than viscose. Viscose loses

about one-half of its strength when wet,

Analysis of Variance Among Treatments

Dry warpe. The warp yarns of all the blended blankets
were 100% viscose. However, there was a variation among the
blends in yarn count, number and amount of twist.

Both of the 100% Orlon blankets lost strength when
cleaned; a greater loss occurring in dry cleaning.

All of the rayon blends lost strength after both

cleaning methods, many at the 1% level of significance.



TENSILE STRENGTH
Tensile Strength in Pounds per Inch

sae

WARP
——————
After After After After

Code Original 3 14ung, 5 Laund. 1 D, Clean. 5 D. Clean.
Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet
Oa 35,1 34el 306 28.6  30.7 27.2 29.8 28.4 27.9 28.3
Ob 42,6 38.l LOJL 318  U40e9 35.6 3746 33¢3 35.7 35.5
ORa  3l4e3 17.2 29.2 11.8 30.6 1l 28.6 10.0 27.7 10.6
ORb  U3¢6 19.0 373 15.8 323 1l4e8 37.2 1648 36.5 15.8
ROa L6e7 25¢2 Lle3 20.h4 3745 17.4 L4le6 20.6 Ll.1 20.8
ROb  3leli 10.1 28.0 8.6 27.2 8.8 3044 9.6 28.8 9.8
RNa 37.0 164 Ble5 130 31.2 12.4 323 13.9 32.1 12.8
RNb 3ol 1343 26e3 947 22.0 1343 268 9.6 29.4 1047

#L.S.D. at the 5% level of significance 1is L.38.
#L.S.D. at the 1% level of significance is 5.8.

FILLING

Code Ofiginal 1A£:3;d. 5A£Z§§d. lAgfeglean. SAgfeglean.

Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet
Oea 17.4 19.3 20.0 21.L4 27.4 26.0 23.0 23.6 25.0 25.6
Ob 2348 34e8 L3347 L43.6 5040 L4l;.8 35.7 31.8 3045 30.0
ORa 2542 16.h4 2Lt 1eb6  27.6 15.2 24e2 1heb6 22.3 1ol
ORb 29,2 2046 2644 17.6 26,9 16,2 22,5 1642 20.4 14l6
ROa 19.2 16.0 27.0 19,2 2747 1748 14,0 1oy 1640 1l.4
ROb 6e5 602 54 U3 15.2 8.6 3.2 L4.3 6.6 6.1
RNa  20.4 17.2 19.6 17.4 30.3 22.5 15.9 17.3 21.8 18.4
RNb Lheb 5.3 Te9 7.5 9.0 8.3 Le9 5.2 8.0 5.4

#L,,S.D. at the 5% level of significance is .98,

#L.S.D. at the 1% level of significance is 6.6
#The above least significant differences for comparison of two

means refer only to variance among blankets at a given treatment
level and not to variance among treatments for one single blankete.
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Generally, the greatest loss occurred in five launderings
even though there was significant shrinkage. The 30% Orlon

blend, however, lost more strength after five dry cleanings.

Wet warp. Both of the 100% Orlon blankets showed a
highly significant loss in strength after all cleaning treat-
ments. Ob lost the greatest amount after one laundering and
one dry cleaning,

All of the rayon blends lost strength at the 1% level
of significance with the exception of the 13% rayon-Orlon blend
(ROb)e In general, the rayon blends lost more strength in
laundering than in dry cleaning. However, two blankets (ORa
and RNb) which shrank considerably did not lose as much

strength in laundering.

Dry filling. The 100% Orlon blankets were highly sig-

nificant in strength after launderings and dry cleanings than
originally; the greatest strength gains occurring in the fifth
cleanings. The filling strength of Ob nearly doubled at five
launderings. As there was no shrinkage or increase in yarn
count further research would be necessary to attempt to ace=
count for this increase. For both of the 100% Orlon blankets
the strength gain after one and five launderings was signifi-
cantly higher thgn after one and five dry cleanings.

The‘rayon blends, in general, were stronger after

laundering than after dry cleaning. It must be noted that
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shrinkage was also greater, in general, after laundering than
dry cleaning,

Two of the blankets lost strength in cleanings. The
13% Orlon blend which had no filling core lost approximately
50% of its strength in one dry cleaning. The 7.9% Orlon blend
which did have a filling core also showed a highly significant

strength loss after both dry cleanings and one laundering.

Wet filling. Neither of the 100% Orlon blankets

showed any significant wet strength loss after either method
of cleaning. As in dry filling strength there was a greater
gain in strength in laundering than in dry cleaning.

Two rayon-Orlon blends (ORa and ORb) showed significant
strength loss after all cleaning treatments. Both of these
blankets had filling core yarns. The third blanket with a
core yarn (ROa) showed a significant loss only after five dry
cleanings but a galn 1n strength after other cleaningse. The
rayon=0Orlon blend which had no filling core (ROb) showed a
highly significant galn in strength after five launderings but
a loss after one laundering and one dry cleaning. In this
blanket the relationship of strength increase is not correlated
with shrinkage.

The rayon-nylon blend RNa was highly significantly
stronger after all cleanings. Rayon-nylon blend RNb gained

considerably more strength 1in laundering than in dry cleaning,.
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Significant gains in strength in this latter case relate

directly to shrinkage.

Analysis of Variance Among Blankets

Dry warp. Initial tensile strength of the warp yarns
was directly related to yarn number and twist, and yarn
count., The strongest blankets, rayon-Orlon blends ROa and ORD,
had the heaviest yarns (15's) and relatively high yarn counts
(4O and L2 yarns per inch). The stronger of the two 100% Orlon
blankets (Ob) had the finest yarns (22's) but also the highest
amount of twist (1lLhe7 te.p.i.) and a high count (42 yarns per
inch).

The Orlon blanket (0Oa) which ranked among the lowest
of the eight blankets 1n tensile strength also had a low yarn
count (32 yarns per inch), relatively heavy yarns (16's), and
average twist (10.9 tepel.)e The rayon-Orlon blend (ROb)
which had the highest yarn count (L6 ysrns per inch), rela-
tively fine yarns (18's), and twist comparable to the blend
ORb, was not as strong as either ROa and ORb. Evidently the
four additional yarns per inch in ROb did not compensate for
the fineness of the yarns and the lower twist.

In laundering the rayon-Orlon blends (viscose warps)
lost more strength than the lOO% Orlon blanket (Ob)e. However,
in the other Orlon blanket (0Oa), strength change was comparable

to that in the strongest viscose blends.
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When laundered, the rayon-nylon blends lost signifi-
cantly more warp strength than either the Orlon or Orlon blendse.
Blanket RNb lost considerably more strength than any of the
others even though 1ts shrinkege was much greater than Rlia or
any of the Orlon blends.

Orlon blanket Ob lost relatively more strength in five
dry cleanings than any of the other blankets. The rayon-nylon
blend RNb by contrast gsined strength in five dry cleaningse.

In general, the 100% Orlon blankets lost more strength
when dry cleaned while the viscose blends lost more when

laundered,

Wet warpe. The Orlon warps were highly significantly
stronger than the viscose warp yarns when wet,

When laundered the viscose warps showed greater loss
in wet strength than the Orlon warps. ROa lost relatively more
wet strength 1n laundering than any of the other viscose blends.

After one dry cleaning, the 100% Orlon blankets were
highly significantly stronger than any of the rayon blendse.
However, the two rayon blends (ROa and ORb) having the heaviest
warp yarns were highly significantly stronger than any of the
other blends.

After five dry cleanings both of the 100% Orlon blankets
were superior in strength to all of the blankets in the study,
However, Ob was highly significantly stronger than Oa. Although

Oa had a lower yarn count and yarn twist than Ob, it shrank more
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than Oa in five dry cleanings. These differences may account
for the strength variation in these two blankets,

After five dry cleanings the relatlve strengtns of the
rayon blends were unchanged except for the one rayon-nylon

blend (RNb) which showed a significant gain in strength.

Dry filling. There was no direct relationship, ini-

tially, between fiber content and dry filling strength. There
was an interrelationship of yarn number and amount of twist,
yarn count, and fiber content. The blankets with filling core
yarns were significantly stronger than those without. The 100%
Orlon blanket (Ob) which had heavier yarns (2's) was not sig-
nificantly different from one of the blends (ORa) which had a
core filling yarn. The 8% nylon blend (RNa) was comparable in
strength to both of the 100% Orlon blankets. Although blanket
RNa had heavier yarns its yarn count was lower than that in
either of the Orlon blankets.

After one laundering the 100% Orlon blanket (Ob) was
highly significantly stronger than all of the other blankets,
The blankets with core yarns were significantly stronger than
the other blends. The rayon-nylon blend RNa and Orlon blanket
Oa were similar in strength. Both were comparable to blanket
ORa. Although ORa had a core yarn it was not as strong as the
other two blankets with cores.

After five launderings all of the blankets were highly

significantly stronger than either the rayon-nylon blend RNbD
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or the 13% Orlon blend ROb. The latter had no core in the
£1l1ling yarns. Since both of these blankets shrank it was
evidently the low twist and other yarn properties which im-
paired their strength in laundering.

Blankets ROa and RNa lost considerably more strength
in dry cleaning than in laundering. The Orlon blanket Ob,
however, was highly significantly stronger in dry cleaning
than any of the other blankets. Except for blanket ROa, those
blankets with core fillings and the 100% Orlon blanket Oa
were highly significantly stronger than the others. In dry
cleaning as in laundering, blankets ROb and RNb were consist=
ently weak. The two 100% Orlon blankets were more comparable
in strength but stronger than the blends after five dry clean-
ings. Blanket RNa gained in strength so that it was comparable
to the 100% Orlon blanket Oa and the blends with core filling

yarnse.

Wet filling. The strength relationship among the

blankets was nearly the same wet and dry. The wet filling
strength of ‘blanket Ob was significantly greater than any of

the other blankets. Blanket Oa, the blends (ORa, ORb and ROa)
with filling cores, and RNa were all similar in initial wet
strengthe. All of the blankets were highly significantly stronger
than blankets ROb and RNb, initially, as well as throughout both

types of cleanings.
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After five launderings and all dry cleanings, blanket
Oa had gained in strength so that it was comparable to the

other Orlon blanket and superior to all of the blendse.

Surmary of Tensile Strength

In summary, the 100% Orlon blankets were initially
superior in strength to all of the blends and maintained that
superior strength in cleaning. One Orlon blanket (Cb), how-
ever, was superior in strength to the other (0Oa). However,
tests showed that they differed in both yan and fabric structure
and probably they differed in fiber denier as well,

Both of the 100% Orlon blankets were stronger after
laundering than dry cleaning, whereas, the rayon blends, in
general, were stronger after dry cleaning.

In wet and dry strength relationships, the two 100%
Orlons were again superior to the blends. The viscose warps
iIn the blends lost one-half or more of thelr strength when
wet. However, the addition of Orlon or nylon to the viscose
filling yarns greatly improved their wet strength. Analysis
of test data did not reveal that a 30% addition of Orlon im-
proved wet strength more than 7% or 8%, or that nylon was sige
nificantly different from Orlon in improving wet strength.

Dry fi1lling strengths seemed to relate more closely to
yarn structure and count than to fiber content. The presence
of a high twist core yarn in the filling significantly increased

its strength.
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In general, the filling strengths of all of the blankets
were lower than their warp strengths. This was to be expected
because of the napping and very low twist in the filling yarnse.
Fillingwise strength in rayon-Orlon blend ROb and rayon-nylon
blend RNDb were so low that their potential serviceability
would be doubtful particularly when laundering was the neces-

sary cleaning method,

Elongation

In staple yarns, elongation 1s a function of yarn
structure and the cohesive qualities of the fibers as well as
inherent fiber elongation properties.

Cassie (11) states that fibers spiral around one
another in the yarn; each fiber being shaped like an open
spring., When stretched, the yarn may elongate by uncoiling
or twisting about its own axis. In the former case the fiber
surfaces separate, and in the latter any elongating of the
yarn packs the fibers more closely. Viscose and nylon fibers
tend to pack when elongated. Reaction of Orlon in yarns was

not available,

Analysis of Variance Among Treatments
All the blended blankets had viscose warp yarns. How=
ever all did not react similarly because their yarn structures

were not alike. The 1004 Orlon warps showed some differences

for the same reason.
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ELONGATION
Elongation in Percent
WARP
Code  Original lAf.:S;d. 5A£:3§1d . lAgt.:eg leane SAg.tgi.eam
Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet
Oa 2243 2641 2048 2243 21e3 2145 1849 21.1 19.5 23.2
Ob 2947 31lel 30k 3Ue0 2943 33¢8 2943 3345 2740 34e2
ORa  17.5 1149 17¢5 11le6 1543 1045 15.8 10.2 17.7 10.3
ORb 15,5 12.9 18.0 11.5 18.3 11.2 16,1 11l.1 1%.8 11.2
ROa  15.8 13.9 18.4 13.4 1841 11.9 16.3 13.2 16.2 14,1
ROb  1he9 747 19¢1 8.5 17el4 9elt 1646 945 1645 9.6
ENa  1le9 12.0 17.4 11.0 19.1 11.6 1546 12,2 143 10,8
RNb 9¢3 10,6 1747 10.4 1643 10.1 9.9 10.1 10.3 11l.5
#L.S.D. at the 5% level of significance is 3.18.
#L.S.D. at the 1% level of significance is .22
FILLING
Code Original lAizfl;d. SAf.zS;d. 1 I!Ju.‘tgiean. EAlgfeé'lean.
Dry Wet Dry Wet Dry Wet Dry Wet Dry Wet
Oa 1969 2563 27e7 27¢3 298 25.2 23.5 23.4 21.5 30.1
ob 178 24e1l 199 21e3 19,0 2042 18.4 17.4 1hel 1647
ORa  15.7 1642 1349 15¢3 16,1 15.0 143 14.0 11.9 15.3
ORb 1649 19.5 203 18.3 1643 1540 1845 1649 15.5 15.1
ROa  12.5 12.2 12.5 13,8 10.9 11.9 11.9 11.5 1l.1 10.8
ROD Teb6 9 1349 1ol  17e1 2262 13,0 1647 18.1 15.4
RNa 1569 13.8 1he5 1603 1848 177 1Ue7 1666 16,9 1646
RNb Te?7 9¢0 1645 16,5 19.0 18,8 15.8 17.3 19.9 12.1

#L.S.D. at the 5% level of significance is 5.37

#L.S.D, at the 1% level of significance is 7.31
#The above least significant differences for comparison of two
means refer only to varliance among blankets at a given treatment
level and not to variance among treatments for one single blanket.
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Dry warp. Both of the 100% Orlon blankets showed no
significant decrease in elongation in launderings but decreased
significantly with dry cleanings. The rayon-Orlon and rayon=
nylon blends showed highly significant increases in elongation
with launderingse.

Two rayon-Orlon blankets (ORa and ROb) and the 7%
nylan blend (RNb) decreased in elongation after one laundering
but the 8% nylon blend (RNa) increased between one and five
launderingse

Change in elongatlion in dry cleaning was not so merked
as in laundering. Elongation readings for two rayon-Orlon
blends (ORa and ORb) did not change significantly from the
original but there was an increase between one and five dry
cleanings. One rayon-Orlon blanket (ROb) increased in elonga-
tlon after one dry cleaning. Although the elongation showed a
decrease after five dry cleanings it was still higher than
originally.

Elongation for both of the rayon-nylon blends was not
changed significantly by dry cleaning although there was a de=

crease after one dry cleaning,

Wet warp. The 100% Orlon blankets reacted differently
from each other when wet. There was a highly significant de-

crease in elongation after both launderings and both dry clean=-

ings.in blanket Oa. The other Orlon blanket (Ob) did not change

with cleaning treatmentse.
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The rayon-Orlon blends, however, reacted quite differ-
entlys Both ORb and ROb showed significant decreases in elon-
gation after all cleaning treatments; ROb showing greater de=
crease 1In dry cleaning than in laundering. ORa decreased in
elongatlion in dry cleaning. ROa showed no change after one
dry cleaning but decreased significantly in five.

Neither of the rayon-nylon blends showed elongation

change with any cleaning treatmentse

Dry filling. There was variation in fiber content used

in the filling yarns as well as varilation in thelr yarn struc- -
tures,
Changes in elongation varied between the two 100%
Orlon blankets; Oa showing a highly significant increase in
launderings but no significant change in dry cleanings. Con-
versely, Ob increased in elongation in five dry cleanings but
did not change with one or five launderings,

.The rayon-Orlon blends also reacted erratically in
elongation in both cleaning treatments. The 30% Orlon blanket
(ORa) showed a significant loss in elongation after one laun-
dering but no significant loss at five launderings. However,
the effect of five dry cleanings was the opposite, as there was
a significant decrease in elongation. The 8% Orlon blend (ORb)
showed a highly significant increase in elongation in one
laundering but there was no signficant difference between the

original and after five dry cleanings. Like ORa, the 8% Orlon
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blanket (ORb) showed a highly significant decrease in elonga-
tion in five dry cleanings.

The rayon=Orlon blanket (ROb) and both of the rayon-
nylon blends showed highly significant increases in elongation

in a8l1l cleaning treatments,

Wet fi1lling. The two 100% Orlon blankets reacted dif=- f

ferently. There was a highly significant increase in elonga-
tion in dry cleaning for blanket Oa. Blanket Ob increased

highly significantly in all cleaning treatments.

Changes in wet elongation for the rayon-Orlon blends
varied among the blankets. The 30% Orlon blanket (ORa) de=-
creased 1n elongation in one dry cleaning but regained the loss
in five dry cleanings. The 8% Orlon blanket (ORb) showed highly
significant losses in five launderings as well as five dry
cleanings; whereas the 7.7% Orlon blend (ROa) showed an increase
in elongation only in five launderings.

The 13% Orlon blanket (ROb) and both rayon-nylon
blends (RNa and RNb) showed a highly significant increase in
all cleaning treatmentse.

Because changes in elongation varied so greatly among
treatments any relationships between elongation change and
laundering or dry cleaning based upon either wet or dry values

were difficult to determine.
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Analysis of Variance Among Blankets

Dry Warp. One Orlon blanket (Ob) had greater elonga-
tlon than any of the other blankets both originally and after
all cleaning treatments. The other (0Oa) had highly significantly
better initlal elongation than any of the blends.

Initially, there were no differences among blends ex-
cept that all were higher than the nylon-rayon blend RNb. The
warp yarns of RNb were stiff, apparently from excessive sizing.
Such stiffness would account for its low elongation because
sizing reduces the extensibility of the yarn,

After one laundering, all blends showed greater elonga-
tlon so that they were comparable to Oa. However, after five
launderings Oa was significantly higher in elongatlion than any
of the blends.

After one dry cleaning there was no significant differ-
ence among the blends and blanket Oa. However, all of the
blankets had highly significantly greater elongation than one
rayon-nylon blend (RNb). In five dry cleanings, however, two
rayon-Orlon blends (ROa and ROb) showed significantly greater

decrease in elongation.

Wet warp. Again the 100% Orlon blanket (Ob) had highly
significantly greater elcngation than any of the other blankets,
Orlon blanket Oa had highly significantly greater elongation
than any of the blends. Initial elongation in the blends was

similar with the exceptions of rayon-Orlon blend (ROb) and
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rayon-nylon blend (RNb) which were highly significantly lower
in elongation,

In one laundering, the elongation of ROb has increased
so that only the one rayon-Orlon blend (ROa) was greater at
the 1% level of significance. After five launderings there
was no significant difference in elongation among the blends.

In dry cleaning as in lasundering there was little dif=
ference among the blends. Elongation in the 7.7/ blend (ROa)
was significantly greater than in the two lowest blends (RObr
and RNb). However, in five dry cleanings ROa increased in
elongation so that 1t was significantly greater than either
the 30% Orlon blend (ORa) or the 8% nylon blend (RNa) at the

same number of cleaningse.

Dry filling. There was no significant difference in

elongation among the two 100% Orlon blankets, two Orlon-rayon
blends (ORa and ORb), and one rayon-nylon blend (RNa). All
of these blankets had highly significantly greater elongation
than the 13% Orlon blanket (ROb) and one ef the rayon-nylon
blends (RNb).

In one laundering, elongation in the 1007 Orlon
blanket (0Oa) showed an increase which was highly significant.
The other blanket (0Ob) and the rayon-Orlon blend (ORb) were
significantly higher in elongation than any of the other blends.

In five launderings, one rayon-Orlon blend (ROa) decreased so
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that all of the other blankets were significantly greater in
elongatione.

Changes in one dry cleaning were similar to those in
one laundering. In five dry cleanings, filling elongation in
Oa, ORb and RNb were highly significantly greater than iIn two
rayon-Orlon blends (ROa and ORa) and significantly greater

than in any of the other blankets.,

Wet filling. There was some relationship between fiber

content and elongation values although all of the findings did
not indicate a direct relationshipe. The 100% Orlon blankets
had highly significantly greater elongation than the low per-
centage Orlon or nylon blends. However, the 8% Orlon blend
was not significantly different from the 30% Orlon blend and
1007 Orlon blanket (Ob).

In one laundering, elongation decreased in blanket Ob
but even so it was still significantly greater than the blends.
In five launderings elongation values for both of the rayone-
nylon blends and the 13% rayon=Orlon blend (ROb) were signifi-
cantly higher than in one laundering.

In one dry cleaning, both of the 100% Orlon blankets
and one of rayon-nylon blends (RNb) were similar and each was
significantly higher in wet elongation than the other blendse.
In five dry cleanings elongation was similar for all of the
blankets except 100% Orlon blanket, Oa, which was significantly

higher at the 1% level of significance.

-
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Summary of Elongation

In summarizing elongation change, an analysis of data
showed that there was great variation in elongation both among
treatments and among the eight blankets. In general, the 100%
Orlon blankets had highly significantly greater elongatilon
than the blends. There was no clear-cut difference between r

wet and dry values in warp or filling determinatione.

Reslistance to Abrasion

Analysis of Variance Among Treatments n__

All of the blankets were significantly more resistant
to abrasion damage after they were cleaned. Abrasion damage
was measured in terms of weight loss after subjection to test.
In the case of the new blankets, some weight loss may have been
due to loose fibers from the napping process.

In five launderings, abrasion resistance had increased
significantly over all of the treatments and the original for
all but three of the eight blankets. For the 100% Orlon blan-
ket, Oa, resistance was as good after five dry cleanings as
after five launderings. Two of the rayon-Orlon blends (ORa
and ORb) were no more resistant after five launderings than
after flve dry cleaningse

Dry cleaning did not significantly affect abrasion
resistance for most of the blankets. Exceptions include de=

creased resistance to abrasion in the 30% Orlon blend after
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one dry cleaning and improved resistance of blanket ROa (7.7%

Orlon) after five dry cleanings.

RESISTANCE TO ABRASION

Weight loss in grams after 350 abrasion cycles

After After After After
Code Original 1 Laund. 5 Laund. 1 D, Clean 5 D. Clean
Oa «0302 «0315 «0209 0269 «0237
Ob 0529 «0366 .0288 «0399 0Ll
ORa 00635 «0629 .0506 +OL 5l «061l
ORb 1326 «1351 01011 1273 .1289
ROa «1603 2L «0815 1612 <1347
RODb «0932 .0885 «0528 .0856 +1040
RNa +09L6 .0936 <0746 .0874 «0975
RNb 01226 <1254 «0831 «1053 s 104y

Analysis of Variance Among Blankets

Analysls of test results showed that the higher the
percentage of Orlon in the blanket the better 1ts resistance
to abrasion. Results also revealed that a small percentage
of nylon improved abrasion resistance more than a comparable
percentage of Orlon. In fact, the 8% nylon blend had as good
resistance to abrasion as the 13% Orlon blend.

There were highly significant differences among the
eight blankets except in the following: no significant differ-

ence between the 7.9% Orlon blend and the 7% nylon blend, and
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no significant difference between the 30% Orlon blend and the
100% Orlon blanket (Ob).,

There was a highly significant difference in abrasion
resistance between the two 100% Orlons; Oa being better than
Ob which was comparable to the 30% Orlon blend., The greater
loss in Ob was probably due to loose fibers from the nappilng
process.

The two 100% Orlon blankets were highly significantly

better In resistance to abrasion than all of the others after

=

one laundering. Although there were still highly significant
differences among the blankets; those with the higher per-
centages of Orlon were more resistant than those with less
than 10% Orlon . However, the following changes did occur in
the first launcering. The 30% Orlon blend was better than the
13% Orlon blend at the 5% level of significance instead of at
the 1% level, Blanket Ob showed improved resistance after

one laundering so that it had highly significantly better re-
slstance than the 30% Orlon blend and was more comparable to
the other 100% Orlon blanket Oa.

Five launderings increased resistance to abrasion in
all of the blankets. Those with higher percentages of Orlon
were superior but there was no significant difference between
the 13% and 30% Orlon blends. After five launderings therse
was no significant difference between the two rayon-nylon blends

and the 7.7% Orlon blend. However, the 7.9% Orlon blend (ORb)
was still inferior to either of the rayon-nylon blends,
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Abrasion resistance after one dry cleaning was compar-
able to resistance after one laundering except in the 30%

Orlon blend in which resistance was greater after one dry
cleaning than after five launderings.

Differences after five dry cleanings were similar to
those after only one dry cleaning with two exceptions. There
was no significant difference between either of the nylon-rayon
blends and the 13% Orlon blend although after one dry cleaning
the 13% Orlon blanket had been highly significantly better than
blanket RNbe. Both of the 100% Orlon blankets were far superior
to any of the blends, but Oa was highly significantly better
than Ob. It 1s noteworthy that after five dry cleanings six
of the elght blankets were less resistant to abrasion than they
were after five launderings,

Susich (37) states that resistance to abrasion is re-
lated to the stress-strain properties of the fiber. Filbers
which can bear repeated stress with good elastic recovery will
recover from repeated deformations in abrasion. NKylon is su-
perior in this respect and Orlon is better than viscose.

Test results in this study conform to the above findings,
Use of Orlon in higher percentage amounts showed significantly
increased abrasion resistance. The nylon-rayon blends were
found to be more resistant than blends of comparable percentage

amounts of Orlon and rayone.
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Backer and Tannenhaus (L) state, "For good wear the
tearing-out action can be reduced by a firm binding of the
fibers."

After five launderings most of the blankets (except the
100% Orlons) had matted nap. Matting seemed to increase fiber
cohesion so that the "tearing-out" action was reduced. After
five dry cleanings a considerable degree of pilling had occurred
in the rayon blends. The greater loss in abrasion resistance
after dry cleanings was probably due to the removal of the pills

in the cleaning processe

Thermal Conductivity

Analysis of Variance Among Treatments

The results of thls test indicated that thermal con-
ductivity did not relate directly to fiber content. There was
some indication that loss of fiber in cleaning decreased the
insulating properties of the blanket,

The two 100% Orlon blankets did not react similarly
after cleaning treatments. Blanket Oa's thermal insulating
properties did not change significantly upon cleaning. How=
ever, blanket Ob was a significantly poorer insulator after
laundering. Blanket Ob also seemed to lose fiber in laundering.
The 30% Orlon blanket (ORa) and the 7.7% Orlon blend both lost

thickness 1In laundering and decreased in insulating capacity.

One Orlon blend (ROb) and one nylon blend (RNb) de=-

creased in insulating capacity in one dry cleaning but improved
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with five dry cleanings although their thicknesses did not

change correspondinglye.

The insulating capacity of two blankets (ORb and RNa)

were not affected by cleaning,.

TIIERMAL CONDUCTIVITY

e

Sondustance  in Calyfon: /20y Minute |

Code Original 1A£:§£d. 5A£Z§£d. lAgfeglean SAgfeglean

Oa «0196 0211 021l .0185 .0204

Ob 0176 «0192 0212 .0184 .0168

ORa «0211 «026L «0255 «0233 «0230

ORb «0235 #0254 <0262 «0260 «0251

ROa «0210 «0266 00272 <0276 «0253

ROb «0245 00263 «0262 <0279 0248

RNa .0254 «0269 0274 «0293 «0255

RND 00237 «0249 «0278 «0284 «0226

Analysis of Variance Among Blankets

Initially, the 100% Orlon blankets were the best in-
sulators. The rayon-nylon blends and the 13% Orlon blend were
the poorest. Two Orlon blends (ORa and ROa) were highly signi-
ficantly better than RNa and ROb and significantly better than

RNbe.
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There was no direct relationship between thickness
and insulating properties. Although blanket ORa was the
thickest and a good insulator, blanket ROb which ranked second
in thickness was one of the poorest insulators. Blankets Ob
and ORb were the same in thickness but Ob was highly signifi-
cantly better as an insulator.

After launderings, both of the 100% Orlon blankets
were highly significantly better insulators than any of the
blends. There was no significant difference in insulation
values among the blends.

After one dry cleaning, both of the 1007 Orlon blankets
were superlor in insulating propertles to the other.blankets.
Two Orlon blends (ORa and ORb) were highly significantly better
than one nylon blend (RNa)e. ORa was significantly better than
the other Orlon blends and nylon blend RNb,.

Although after five dry cleanings Ob was a better insu-
lator than Oa, both of these 100% Orlon blankets were superior
to all of the blends with one exception., One rayon-nylon blend
(RNb) was as good an insulator as Oa. Blanket Ob increased in
thickness in dry cleaning, the change probably being due to
shrinkage. That change may account for it having better insu-
lating properties than Oa. The improved insulating qualities
of RNb after dry cleaning may have been due to change in thick=
ness although its thickness did not increase appreciably.

In general, the 100% Orlon blanket Oa was consistently

a better insulator than the other blankets and did not change
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Although blanket Ob was

the best insulator initially, its insulation capacity decreased

in five launderings and Ilncreased in five dry cleanings. After

launderings and dry cleanings there was little difference 1in

the insulation values among the blends except that nylon

blend RNb, because of fiber loss, was significantly poorer

after five launderings and one dry cleaning.

Orlon blends ORa

and ORb were significantly better insulators after one dry

cleaning probably due to increase in thickness.

Compressional Resillence

The compressional resilience of the specimen is the

amount of work recovered when the pressure is decreased from

2 1bs./1n.2 to 0.1 lbs./in.2 expressed as a percentage of the

work done on the specimen when the pressure is increased to

2 1bs./1in.?

COMPRESSIONAL RESILIENCE IN PERCENT

After After After After

Code Original 1l Laund, 5 Laund. 1 D, Clean. 5 D, Clean,
Oa .26 4,66 30.48 31.73 22470 23.50
Ob 26.13 33.29 30647 26,77 29.12
ORD 26471 26.10 31.55 27 « 97 28.17
ROa 28,07 31l.26 31,52 28,04 29450
RODb 27.06 27.28 29.32 2550 264,92
RNa 23430 29469 34492 23496 27 .60
RNb 23.70 31.6L 33.66 211497 27 .0l
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There was little difference in compressional resilience
among the original samples. The 100% Orlon blankets and all
of the rayon=Orlon blends were in a range of 25.56% to 28.07%e
The rayon-nylon blends were slightly lower being 23.3% (RNa)
and 23.7% (RNb).

Schiefer, et. al. (31) reported 100% wool blankets to
have a compressional resilience of 50% and blankets of 12%
nylon=l% cotton-87% viscose, to have a resilience of 24%.
Rogers, et. ale. (29) found 100% wool blanket blends of new and
reused wool to have compressional resilience of 31=33%.

Almost all of the fabrics in this study gained in come
pressional resilience as a result of launderinge. Two exceptions
were the 30% Orlon blanket which lost 4% compressional resili=-
ence and the 8% blend ORb, which lost only 0.6%.

After five dry cleanings, the increase in compressional
resilience was even greater, being 10% and 12% increases for
the two rayon-nylon blends. The 100% Orlon blankets gained L%
and 5%, respectively, and the rayon-=Orlon blends gained from
2% to 6% in resilience.

Schiefer, ete. als (32) report that compressional resile
ience increased with matting because there was less motion of
fibvers relative to each other when a load was applied., When
there 1s less motlon of flbers relative to one another, it takes
less energy to compress the fabric thus compressional resili-

ence (the ratio of energy recovered when a compressive load is



~
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removed to the total energy expended when the load is applied)
increases,

Subjective analysis revealed there was considerable
matting in the rayon-nylon and rayon-Crlon blends after laune
derings although the 100% Orlon blankets did not show as much
change. The 13% Orlon blend showed the greatest amount of
matting among the rayon-Orlon blends although its compressional
resilience did not increase as much,

Change in compressional resilience after dry cleanings
was not as great as after launderings. Most of the blankets
increased in resiliency between 0.5% and % after one dry
cleaning and from 1% to 5% after five dry cleanings. The 13%
Orlon blend lost 1% resilience after one dry cleaning and
Oel% after five. The 100% Orlon blankets reacted differently.
Oa lost h% after one and 3% after five dry cleanings, Ob was
0.&7% more resilient after one and 3% more resilient after
five dry cleanings. This would indicate that yarn and fabric
structure are functions of compressional resiliency as well
as the fiber content of the fabric,

Maintenance of initial or an increase in compressional
resilience in cleaning is highly desirable, In general, resil-
ient fabrics have better hand, resistance to abrasion, and

better insulating qualitiese.



78

Results of this test are misleading since compressional
resilience values were higher for the laundered blankets which
had matted appreciably. Matted fabrics, however, do not seem

resilient.

Compressibility

Schiefer (31) defines compressibility as "the ratio of
the rate of decrease in thickness at a pressure of 1 lb./in.2
to the standard thickness." Rogers, et. al. (29) found in
studying wool blankets that as felting occurred with laundering,
compressibility decreased. Schiefer, et. al. (32) also found
compréssibility to decrease with laundering., The authors
state that a high value of compressibility indicates a greater

amount of napping whereas a lower value indicates felting or

matting of the nap.

COMPRESSIBILITY

Ratio of the rate of decrease in thickness at 1 1lb./in.
to the Standard Thickness

Code Original 1A£23§d. 5A£:i;d. lAgfeglean. SAgfeglean.
Oa e325 «320 «255 «296 0329

(0] 383 «348 o401 0321 <365

ORa 0273 237 «200 «321 «301

ORDb 0265 223 «200 31 <311

ROa «293 0235 «179 «318 «298

ROb 0266 241 «207 «308 0326

RNa 0277 0221 <194 0295 320

RND «358 0236 220 <346 «367
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All blankets in thls study with the exception of one
100% Orlon blanket (0a) decreased in compressibility with ine
creased launderings. Blankets which showed the greatest amount
of matting also showed the greatest decrease in compressibilitye

After dry cleanings, the rayon=Orlon and rayon-nylon
blends increased in compressibility. These fabrics, however,
showed considerable pilling after dry cleaning. Pilling, al=
though a distortion, 1s a projection from the fabric surface
which would permit more fiber motion when a compressing load
was applied than a matted surface would permit, thus the higher
compression values,

The 100% Orlon blankets showed little or no pilling
after one dry cleaning, and only a slight amount after five,
Both decreased in compressibility after one, but gained after
five dry cleanings. Blanket Ob was still less compressible

after flve dry cleanings than the original fabric,

Flammability

The apparatus of the Amerlican Association of Textile
Chemists and Colorists was used for testing flammability. The
results were evaluated in terms of their specificationse.

Classification of flammability is based on the time of
flame spread from time of ignition,

Class I: Normal flammability.

Fabrics of this class are considered to have no
unusual burning characteristics. The class includes
napped fabrics which have a flame spread time of 7

seconds or more, or a surface flash of less than 7
seconds providing the base fabric does not ignite.
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Class II: Intermediate Flammability.

Napped fabrics in this class have a time of flame
spread of I} to 7 seconds inclusive and the base of the
fabric 1s ignited or fused.

Class III: Rapid and Intense burning.

Napped fabrics in this class have a time of flame
spread of less than L seconds and the base fabric is
ignited or fused.

The 100% Orlon fabrics fused at the point of flame

contact but did not burn. These were rated as non-flammable,

The six blankets which were 70% or more viscose were

rated as class III in flammability. All of them burned in
two seconds or less and the base fabric was destroyed. These
blankets were thus rated as highly flammable,

Federal law requires that apparel fabrics which are

highly flammable be given fire retardant finishes. The law,

however, does not cover household textiles which includes

blankets.

Ce Subjective Analysis

A group of 25 women composed of textiles and clothing
instructors, instructors 1in other phases of home economics,
extension home economists, and graduate students in home
economics were asked to Judge appearance and hand change after
the blankets were cleaned.,

Each member of the panel was given a questionnaire
(see Appendix) which asked her to rate change in color, pilling,
matting or flattening of nap, hand change, and loss of nap.

Each was also asked to give a composlte rating based on all of



.
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the changes for each blanket., The following rating scale
was used:
(0)
(1)
(2)
3
L

No change from the original

Slight change from the original
Moderate change from the original
Great change from the original
Very great change from the original

o~~~
e S
B HHNAN

Each person was also asked to list which change she
considered the most objectionable and to make a first cholce,
a second choice, and last choice among the eight blankets.

An analysis of the 25 questionnaires follows:

Color Change

There was virtually no change in color either in laun-
dering or dry cleaning. One blanket (ROa) was judged as showing
a slight change after five dry cleanings but that was probably
due to a difference in light reflectance caused by change in

fabric surface rather than in color.

Pilling

The 100% Orlon blankets showed the least amount of
pilling. They were rated as only moderately changed after
five dry cleanings.

Most of the pilling occurred in the five dry cleanings
with slightly less occurring in five launderings. All of the
rayon blends pilled to some extent but, in general, the higher

the percentage of Orlon in the blanket the lesser the degree of
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pilling. The nylon blend RNb showed a greater amount of pilling

than any of the other blankets,

Matting or Flattening of Nap,

The 100% Orlon blankets showed the least amount of
matting. The blends matted more in five launderings than in
the other cleanings. However, appreciable matting occurred
in five dry cleanings. The two rayon-nylon blends showed the
greatest amount of matting. RNb was rated as showing very
great change after five launderings. However, the 13% Orlon

blend was only slightly better than RNbe

Change in Hand

Both of the 100% Orlon blankets showed little change
in hand after any of the cleanings. Oa changed moderately in
five dry cleanings. Ob changed moderately in one and five
launderings and similarly in five dry cleanings. Three Orlon-
rayon blends (ORa, ORb, and ROa) showed great change in hand
after five launderings and five dry cleanings. Blanket ROD
showed very great change after five launderings but only moder-
ate change after five dry cleanings. Both of the rayon-nylon
blends changed more in laundering than in dry cleaning. Both
were Judged as having changed very greatly in five launderings

and greatly in five dry cleaningse
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Loss of Nap

The women felt that loss of nap was difficult to deter=
mine by subjective analysise. For most of the blankets the
change was rated as moderate after five launderings and five
dry cleanings. The 100% Orlon blanket {0Oa) was rated as
showing less change than (Ob) in laundering. Both of the
rayon=-nylon blends and the 13% Orlon blend showed moderate loss
of nap after one laundering. In general, analysis of laboratory

tests was 1In agreement with the subjective evaluationse.

Composite Rating

All of the judges rated the 100% Orlon blankets as
showing the least change in appearance and hand after repeti-
tive cleanings. They also rated the nylon-rayon blends as
having changed the moste. Their evaluations did not indicate
that any of the rayon-Orlon blends changed more in all respects

than the otherse

Summary of Subjective Analysis

When asked which specific change they considered the
most objectionable, 37% of the women listed matting or flat-
tening of napee P1illing, hand change, and loss of nap were
each listed by 21% as the most objectionable change.

When asked which blanket they preferred as their first

choice, 65% chose the 100% Orlon blanket Oa, and 35% chose the
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100% blanket, Obe. For their second choice 55% chose blanket
Ob, 27% chose 0Oa, 9% chose the 30% Orlon blend (ORa), and

the remalinder of the judges chose one of tne other rayon-Orlon
blends,

When designating the blanket they liked least, 23%
chose the 30% Orlon blanket, ORaj; 23% chose the rayon-nylon
blend, RNa; 18% chose the 7+9% Orlon blend (ORb); and 18%
chose the nylon blend, RNb, The small remainder of choices
were divided between the other two rayon-Orlon blendse.

The photographs on page 86 show the blanket surfaces

originally and after five launderings and dry cleaningse.
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SUBJECTIVE ANALYSIS¥

Flattening or
Code Change in Color Pilling Matting of Nap

1L SL 1DC 5DC 1L 5L 1DC 65DC 1. 5L 1DC 5DC

0a  oOL 13 ¢17 4l 608 54 54 1e92 75 1le65 <65 1.90
Ob Ol ¢08 o413 ¢21 ¢80 1412 480 2447 145 2415 1,00 2.10
ORE 08 oLi6 oli6 o888 o5l 1638 1662 3625 1655 2465 1eb5 2650
ORD  ¢17 o46 25 092 oSk 2¢38 142 3462 1.40 2.50 1.30 2430
RO 13 ¢62 ¢29 L13 o480 2425 ¢92 3459 1425 2450 95 2.15
ROb  ¢17 57 009 o35 1420 2470 1408 2.83 2430 3.25 1e15 2.50
RNR  o17 o96 L6 o79 1420 2.33 1.38 346 2.20 3430 1.70 2490
RND  o71 88 o5 492 2.04 2.50 1467 3.40 3430 3.75 1475 2.95

Loss of Nap Change in Hand Composite Rating
1L 55L 1DC ©5DC 1L 5L 1DC 5DC 1L 5L 1DC 5DC

08 03 95 oLl 1462 45 1elil <62 183 o465 1le3h <91 2.24
Ob 1429 1le66 495 2.04 1.91 2.16 75 2.04 1.43 2.10 .10 2.48
ORa 1,16 1,95 1,00 1,79 1.L5 2,79 1e33 2.87 1.43 2.54 1.54 3.21
ORD  ¢91 2.0l 91 2616 1,58 2495 1429 2479 1e58 2.82 1,47 3.13
RO& 1400 225 ¢83 2¢33 145 2487 1425 3.12 1436 2476 1e21 3413
ROb 1450 2445 87 1495 2441 3e54 1400 241 2417 3426 1.30 2.69
RNa 1o54 3.12 145 2479 1.91 3487 1462 2.95 2410 3.43 174 3430
RNb 2.04 2637 1633 2633 3.04 3.79 1470 2475 3402 3,06 2,09 3.20

*0 = No change 3 = Great change
1 = Slight change L = Very great change
2 = Moderate change
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CONCLUSIONS

The findings of this comparative study of 100% Orlon,
rayon-0Orlon, and nylon-rayon blended blankets of varying
percentages showed differences in their initial performance
characterlstics as well as changes in laundering and dry clean-
inge Conclusions relating fiber content and performance were
difficult to draw because of variation among the eight blankets
in thelr initial specifications. Performance characteristics
are functions of a complexity of yarn and fabric structure and
fiber content. However, on the basis of consistency of test
data some conclusions are evident.

The two 100% Orlon blankets did not perform alike in
all respects because of probable variation in the denier of the
fibers and variation in yarn geometry. Blanket Ob, retailing
at $11.99, had consistently higher tensile strength but blanket
O0a, at $13.75, had higher resistance to abrasion. In other
performance tests they rated similarly. When judged subjectively,
both of these 100% Orlon blankets were ranked above all of the
others; 65% of the judges listing Oa as their first choice.

It would appear that 1f their performance did not warrant the
higher price, appearance preference might.

Despite differences between the two 100% Orlon blankets

both were superior in over-all performance to any of the blends.
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Not only were the Orlon blankets more outstanding initially
but they were also more stable in both cleaning procedurese.

With one exception, there was no evidence in this study
that an addition of 30% Orlon to a viscose blanket was signi-
ficantly better than an addition of 13% or 8%. Resistance to
abrasion, however, did seem to relate more directly to fiber
content. As the percentage of Orlon was increased better re-
sistance to abrasion was noted. However, an addition of 7%
or 8% nylon to the viscose improved abrasion resistance as
much as the addition of 13% Orlon; that is, 7% or 8% nylon was
better than a comparable percentage of Orlone.

Small additions of Orlon and nylon seemed to 1improve
the wet tensile strength of viscose. However, results did
not reveal differences in wet tensile strength relative to
percentage fiber composition.

The consumer-buyer is interested in price as it relates
to performance, appearance, and hand of the fabric., In fact,
price is often the criterion of selection. Findings of this
study revealed that the two 100% Orlon blankets which were
highest in price were sonsistently superior in performance.

The 7% rayon-nylon blend which was consistently the poorest of
the eight in performance and was ranked as the least acceptable
in appearance was also the lowest in price (§4.98).

Price=performance relationships among the six blanket

blends were not so consistent. The 7.9% Orlon blanket at $10.95
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did not perform sufficiently better than the 8% nylon blend
af $5.90 or the 7.7% Orlon blend at $7.90 to warrant the two
or three dollars difference in price. No Orlon-rayon blend
blanket was superior in enough performance characteristics to
be ranked as a better value than the others, although they
varied in price from $6.98 to $10.95.

The 8% nylon-rayon blend was superior in performance
to the 7% nylon-rayon blend although it was only $1.00 higher
in price.

On the basis of thls study 1t appeared that laundering
was the more satisfactory cleaning procedure for the 100%
Orlon blankets. There was less dimensional change in laundering
than dry cleaning as well as a less significant loss in tensile
strength, |

Dry cleaning seemed a more satisfactory method of
cleaning for the blends. There was less dimensional change,
less loss of fiber, less change in appearance, and, in general,
not as great a loss of thermal insulating properties in dry

cleaning as in laundering.
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SUMMARY

This study was composed of two 100% Orlon blankets,
four rayon-Orlon blends in different percentages, and two
rayon-nylon blends.

The blankets were divided into four groups of two each
according to retail price and fiber composition. Group I-=100%
Orlon blankets at $13.75 and $11.99; Group II--rayon-Orlon
blends of approximately 25% Orlon and 75% rayon at $9.90 and
$10.95; Group III--rayon-Orlon blends of approximately 10%
Orlon and 90% rayon at $7.90 and $6.98; and Group IVe-rayon=
nylon blends of approximately 10% nylon and 90% rayon at $590
and $4.98. Weave construction was held as constant as possible
among the four groups.

The purposes of thls study were to compare through a
series of laboratory tests the performance of rayon-Orlon blends
of different percentage compositions with 100% Orlon blankets
and to compare rayon-nylon blends with rayon-Orlon blends of
the same percentage composition. Other purposes were to deter=-
mine any relationships of retaill price to performance and fiber
composition and to compare laundering and dry cleaning as
procedures for these blankets.

The blankets were laundered five times in an automatic

washer under home laundering conditions. Samples were withdrawn
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after one and five launderings for laboratory tests. In like
manner, specimens were sent to a commercial dry cleaner for
five cleanings and samples were withdrawn for testing after
one and five dry cleanings.

After original dimensions were determined the blankets
were analyzed for initial specifications. All of the blends
were found to have viscose staple warp yarns and blended
staple filling yarns. Three rayon-Orlon blends had core yarns
in the filling. All napping was in the filling only. Analysis
revealed that both of the blankets in Group I were 100% Orlone
In Group II one blanket was 30% Orlon and the other was 7.9%
Orlon. Group III blankets were 7.7% Orlon and 13% Orlon.

Group IV rayon-nylon blends were 8.2% and 7% nylone

There was variation among the eight blankets in yarn
number, count, and twist. The warp yarns of all of the blankets
were much higher in twist than the respective filling yarns.
The warps ranged in size from 9's to 15's; the filling yarns
were 2's and 3's. The core yarns were 26's, Only two of the
eight blankets had a balanced yarn count. Filling counts ranged
from 28 to 34 yarns per inch and the warps from 31 to 46 yarns
per inch. Changes in yarn count in laundering and dry cleaning
related directly to dimensional change.

Initially, all of the blankets were less than .200
inch thick at 1 lb./in.2 pressure. The rayon-Orlon and rayone

nylon blends lost thickness in laundering; the rayon-nylon
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blends and the 30% Orlon blend losing the moste. Changes in
thickness in dry cleaning were slight.

Initial weights of the blankets ranged from 9.3 oz./yd.2
to 1415 oz./yd.z. All of the blankets gained in weight in
laundering; those which shrank gaining the most. Five blankets
(one 100% Orlon, the two rayon-nylon blends, and two Orlon
blends) decreased in weight after one laundering. These
blankets also lost thickness which indicated a loss of fiber
in laundering. The 100% Orlon blankets gained more weight in
dry cleaning than in laundering, but they also shrank some in
dry cleaning. The 30% Orlon blend gained more weight in dry
cleaning. The other blends showed less welght change in dry
cleaning than laundering but they were also more dimensionally
stable. The rayon-nylon blends and one 100% Orlon blanket
seemed to lose fiber in dry cleaning as well as in laundering.

The 100% Orlon blankets were dimensionally stable in
laundering but shrank slightly in dry cleaning. One rayon=
nylon blend shrank more than 10% warpwise in one laundering.
Warp shrinkage in laundering progressed in all blends until
at five launderings four of the blends had shrunk 8% or more.
Dimensional change in the fillling was negligible. All of the
blended blankets were considerably more stable in dry cleaning
than in laundering,

The 100% Orlon blankets were initially superior in
tensile strength to all of the blends and maintained superior

strength in cleaning. Both of the Orlon blankets were stronger
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after laundering than dry cleaning. In general, the rayon
blends were stronger after dry cleaning than laundering. When
wet the 100% Orlon blankets were again superior in strength

to the blends. The viscose warps of the blends lost one-~half
or more of their strength when wet,

In dry filling strength the blends with core yarns
were superior to those without a core. The presence of nylon
or Orlon in the filling of the blends significantly improved
thelr wet strength. In general, the filling strength of all
of the blankets was lower than their warp strength. The filling
strength of the blends without core yarns was so low that their
serviceabllity would be questionable,.

The Orlon blankets had highly significantly greater
elongation than the blends both in the warp and filling. There
was considerable variation in elongation among treatments and
among the blends. There were no clear-cut differences, how-
ever, between wet and dry values for warp or filling.

Abrasion damage was measured by weight loss after 350
abrasion cycles. There was a direct relationship between fiber
content and resistance to abrasion. The higher the percentage
of Orlon the greater the registance. The nylon blends were
superlior in abrasion resistance to the Orlon blends of come
parable percentage fiber composition, In fact, a rayon blend
with an 8% addition of nylon was as resistant as a blend with

a 13% addition of Orlon. After laundering all blankets increased
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in abrasion resistance, possibly because the nap had matted
so that the fibers were less mobile., After dry cleaning, the
blends were less resistant to abrasion than after laundering,.
This was probably because the blends pilled considerably in
dry cleaning and abrading removed the pills.,

The 100% Orlon blankets were consistently better thermal
insulators than the blends. One Orlon blanket lost some insu=
lating capacity after five launderings and five dry cleanings
probably because of its loss in thickness. In the blends there
was no direct relationship between fiber content and insulating
capacity. In some instances there was a relationship between
thickness and thermal insulation. Those blankets which lost
thickness in launderings and dry cleanings showed a decrease
in insulating capacity.

Originally, there was little difference in :oompressional
resilience among the blankets. However, in laundering all of
the blankets showed an increase except two of the Orlon blends.
In five dry cleanings there was a greater increase than in
laundering, particularly in the rayon-nylon bleﬂds. Compres=-
slonal resilience findings were somewhat misleading, especially
in laundering. The blankets which matted considerably showed
an increase in resilience.

The blends decreased in compressibility with laundering
although the Orlon blankets did not. This was to be expected
because the nap of the blends matted appreciably and matting

decreases compressibility. The blends were more compressible
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after dry cleaning than originallye. This was probably because
they pilled. The Orlon blankets which pilled only slightly were
less compressible after one dry cleaning than originally but
regained some of the loss in five dry cleanings.

All of the blends were highly flammable, but the 100%
Orlon blankets did not burn.

The eight blankets were judged subjectively for changes
in appearance and hand after cleaning treatments. There was
virtually no change in color in any of the blankets. The
blends showed considerable matting of nap in laundering; the
rayon-nylon blends showing the greatest change. A greater
change in hand occurred as a result of laundering; one rayone
Orlon blend and the two nylon blends showing the most change.
The greatest amount of pilling was noticed after five dry
cleanings. In general, the higher percentage of Orlon in the
blend the less the degree of pillinge. One of the nylon blends
showed the greatest amount of pllling. The Orlon blankets
changed very little in appearance and hand in cleaning and the
nylon blends changed the moste.

In all performance tests the 100% Orlon blankets were
superior to the blends but they were also the most expensive,
The nylon blend which gave the poorest performance was also the
least expensive blanket in the study. No rayon-Orlon blend
performed suffieciently better than the others to warrant its
higher price. However, prices among the Orlon blends varied

considerablye.
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This study did not reveal that the addition of 3074
Orlon to & viscose blanket was any better than the addition
of 8% except for improving resistance to abrasion. Differences
in performance were due to varilations in yarn and fabric
geometry rather than fiber content.

On the basis of this study it appeared that laundering
was a more satisfactory cleaning procedure for 100% Orlon
blankets and dry cleaning was more satisfactory for rayon-Orlon

and rayon-nylon blends,.
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SUBJECTIVE ANALYSIS 101
QUESTIONNAIRE

Homemaker ____ Resident Staff ______ Extension Staff ____ Student

Your cooperation is being askced to help make an cevaluation of change in
appearance in ecight blankets which have either boen laundered or dry cleancd.
This is a phasc of my investigation of blankcts iwde of synthctic fibers and
blends. Although the comparisons in performance can be made by physical labore
atory tests, appcarance and hand are best cvaluated subjectivelye For this r
reason your assistance will be nmost helpful.

Followirg are dnfinitions of terms 2s they pertain to this evaluation, \

Color Chongg -— any variastion fron the origincle This may be change in

hue, fading, darkening, or strecking \
Pilling-- "balls" or "pills" on the surfacs of the fabric due to a collect-
ion of loose fibers,
Matting or Flattening of Nap —- loss of fluffincss or resilicnce of the
nap causing it to lie close to thc base wenve, Loose fibers are ontangled but
without forming pills,
Hand == the "fecl" of the fabrice Look for softncss, resilience, warmth to
the touch, and pliability without limpncss,
Loss of Nap -~ a visible foés of the surface fiberse The blanket may soen

to have lost thicknesse, (This is not to bo confuscd with flattened nap.)

Each group of five sanplcs rcepresents ong blankct. Sample O is the orig-
inal untrcated specimene Semples Ly By C, and D hove been subjected to cloan-
ing trcatments, Plcase mako your evaluation by corparing the samples (4,B,C,D)

to tho original Sample O,
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In each space place the numbur of the phrasc which best describes the
degree of change. In the last colunn please give an ovcr=-all or composite rat-
ing of the sample as a whole, In this last colunn use a number score but do

not average the nurbers you have marked in each columng

(0) No chenre

(1) Slight change

(2) uoderate change
(3) Great change

(4) Very great change

- em e ee e o m ew e e e ew e s w > e am s m G G em @ W Gm *m e e % s an M en M ee Mm@ @ e

Blanket No,.
Flattening
Color or matting Loss Composite
Change Pilling of Nep of Nap Hand Rating
Sanple 4
Sample B
Sample C
Sanple D
Blanket No,
Flattening
Color or Matting Loss Conmposite
Change Pilling of Nep of Nep Hand Rating
Sample A
Sample B
Sanple C
Sample D |
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-2

l, During thc use of a blenket which of thcse changes would you consider most
objectionable, (Encircle your answer).

Color Matting or Flattening Change in Loss of
Change Pilling of Nap Hand Nap

2, wSupposc yo1 wers Dieying ore of the blankets you just evaluateds If price

1

werc no object on tic basis of your observations which would be your:

First choice No, \
Sceond choice Noe

Last choice No,

Please state briefly why you made the above choices,









