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I. INTRODUCTICN

Extensive technologicel changesin the textile industry during the
post war periocd have made available to the consumer rayon apparel fabrics
wnhich in appearsnce value, versatility, performance, and price are highly
competitive with woole. Consumer accertance of these new fabrics has re=
sulted in increased rayon production so that in 1950 it was threec and one
half times as great as the 1939 pre-war output. Production records for
the rayon industry also show that with the excepticn of 1949 there have
been an unbroken series of year-to=-year increases since 1938(1).Producticn
in 1953 is estimated to reach 1,129 million pounds of reayon and 573 millicn
pounds of acetats (22).

Fabrics chosen for this study were among the first crease resistant
rayons manufactured for both men's and women's wear armd were considered
trial fabrics. Procucers have since then made improvements in yarn and
weave structures as well as in crush resistent finishes and their applica-
tione

Since 1950 there have been pure synthetics placed on the market such
as orlon, acrilan, dynel, nylon and dacron which are competing with rayon
and acetate for end uses in which traditionally wool was used. These new
syntheticé are chiefly blended with wool and manufacturers claim they im=-
part to wool special improved qualities such as launderability, improved
resistance to abrasion, etc. However, research and development costs of
these new synthetics have not yet been writien off. Generally a fabric

of fifty per cent synthetic ard fifty per cent wool costs as much as an



all wool fabric. Rayon and acetate currently cost forty-one and forty-
two cents per pound respectively for staple and seventy-three cents far
filament. In contrast, the synthetics mentioned abcve range in price
fram $1.40 to $1.90 per pound for stanle. They are at least three and
one-third times as expensive as rayon and acetate. In the filament form
nylon ranges in price fram $2.25 to $3.,00 per pound while orlon is $3.75
and dacron $3.00 per pound. Assuming that there is a mass market for
fabrics that give satisfactory per formance at lower price, rayon has not
lost its competitive place in apparel fabrics for men's end women's gar=
rents which resemble and serve the same purpose as wool. (22)

Tiith the vast increases and extensive changes in production, intelli-
gent consumer selection has become more difficult because little research
has been done as to the ultimate serviceability and satisfactay perform-
ance during use of these new fabricse. In the studies which have been
carried out, laboratory tests were used as predictive evidence of inherent
serviceability of fabrics for their intended uses Is this testing indica-
tive of actual performance? Only by following laboratory testing with wear
studies on identical fabrics can a valid ancswer be made. However, even
less of this latter type of experimentation has been done. It is the pur-
pose of this study to contribute to the meager data now available.

Specifically, this study was designed to evaluate the reliability of
the laboratory data as predictive of performarce for two specific groups
of febrics made irto garments which were given normal use and care. Of
necessity, the number of fabrics was limited. Specific objectives vere:

A, To compare the serviceability under conditians of normal

use and care of a group of rayon dresses of twill weave
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Be

C.

with enother group of plain weave,crease resistant,
rayon fabricse
l. To compare and evaluate initial specifications.
2. To correlats performance predicted on basis of
labar atory test results with data on comparable
sampling from garments subjected to actual vear.
3¢ To compare degree of wear from specimens talen
from various parts of the garment.
4, To determine and compare changcs vihich occur as
a result of wear and dry cleaning with dry
cleaning only.
To compare the ease of "handle" of these two types of fabrics
during construction, ease in pressing, stitching, fitting,
and extent of yarn slippage.
To subjectively comparec selected seam, hem, and meckline
construction finishes for serviceability under ccnditions

of normal use and care,
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II. REVIEY OF LITERATURE

Serviceability studies have been evolved to compensate for the inade-
quacy of laboratory testing for measurirg the kind and amount of wear
which may be expescted from the article of apiparel in normal use and care
(11). However, available informetion concerning this aspect of textile
research is meager and out of date. Pertinent information available is
included in this review of literature. Also included is a brief history
of resin finishes imparted to fabrics to improve crease resistances. Their
application and limitations ars considered and the most recent devslop-
ments are noted.

Hayves and Rogers (11) state that there are no standard techniques
established for serviceability studiese. However, they make the following
recommendations. Wwear studies should be plamed so as not to disrupt
established routines and should be completed within a relatively short
times A sufficient number of articles should be allowed for laboratory
test samples, as well as for unavoidable accidents, loss of articles,
and failure of cooperators to complete the test. Also the garment used
must be of a styling and construction reusonably acceptable to the coop-
erator. As many vuriables as possible should be controlled. For example,
uniformity in style of garment, use of same laundry or dry cleaning estab-
lishment, specification of the numbcr of hours of wear, and selection of
cooperators of the same occcupational group in one geographic locutions

Some variations in serviceability investigations, however, are out-

side the control of the experimenters For example, results may be affect=



ed by the size of the person wearing the garment and the kind of activity
engaged in by the wearer ( 5 ). Differences in care of clothing would be
another variable factor (11).

Hamburger, Platt and llorgan (9) point out that although there has been
an ever increasing demand since World Viar II to create textiles for specific
end uses, the general concept of performance still is durability; durability
conmmoting both time to destroy and the rate of failure., Failure in textiles
is comionly associated with rupture. However, textiles are seldom subject=-
ed to end use requirements where rupture is the avsolute criterion of accept-
ability. Failure must be considered to r elate to any deficiencies, lacks,
or omissions of the fabric to perform in its end usee.

Fletcher is in agreement that many properties determine the length of
usefulness of a garment and state that in serviceability studies results
are obtained by observing things as they are, by analyzing the data and
by making what inferences possible from that data (5)

The history of the practical use of synthetic resins in textile fin-
ishing, such as those applied to the fabrics in this study, dates back
to 1926 when the Tootal Broadhurst lLee process was introduced in England.
The inventors worked with phenolic and ketone aldehyde resins also, but
only the urea formaldehyde resins became important. In 1933 the process
wus first used in this country for treatment of cottons and in 1935 was
applied to rayon dress goods (17).

Varying degrees of difficulty are encountered in rendering fabrics
crease resistunt depending on fiber, yarn, and fabric structure of the
material to be treated. This is not surprising since the crease resist-

ance of untreated fabrics is depend:nt on the same factors (15).
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Fiber content perhaps has the greatest single effect on the inher-
ent crease resistance of a fabric, the crease resistant properties of
the fiber being dependcnt on the molecular groupings within it (3). This
explains the excellent crease resistance of wool which has cross linking
bridges between molecules. The cellulosic fibers, cotton and linen, have
poorer crease resistance while the resistance of regenerated cellulose
yvarns is very poore In all fibers crease resistance is improved as mois-
ture content is reduced (15),

Similarly, construction of yarn plays a significant role in resili=
ency. Fine yarns with their smaller diameter but of comparable twist per
inch to heavier yarns have less resistance to creasinge. Also loose irreg-
ular fabric construction and thicker fabric are said to resist creasing
better (3).

Fabrics are prepared for application of the crease resistant finish
by first being desized, scoured, dyed and washeds This is done so that
they will be clean, absorbent and free frcm alkalies or salts which might
retard curing of the resin. They are then impregnated with a resin by
being passed through an aqueous solution of resin and catalyst at con-
trolled temperature and pHe The amount of rcsin required and its effect-
iveness varies with the chemical type of theresin and with the ratio,
type and quality of ths catalyst used. Up to a certain point crush re-
sistance is proportional to the amount of resin added,

After impregnation the fabrics are cured at high temperature to
polymerize the resine. with increased temperature the catalyst becomes
more acid and accelerates the action. The temperature used and the length

of time required for polymerization are in inverse relationship. Care
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must be taken for over curing will ‘Lender the fabrice.

Curing time nust be determined for each curing set up and each fabric
construction because the time for the cloth to reach curing temperature is
not only dependent on its moisture content, thickness, construction, fiber
content and fabric velocity, but also on the air current in the dryere.

Subsequently the fabric is washed so as to remove any incompletely
polymerized resin and to materialize the acidity developed during curinge.
This step is essential in safe guarding against odor development in
storage (15).

Gagliardi and Gruntfest (7) point out that cellulose fabrics may be
made resistant to creasing or wrinkling by treatment wi th a variety of
compounds whose action produces chemical or physical cross linking of the
molecular chain composing the fiber. &ach reduces the swelling of the
fiber (8), increases the elastic modulus, reduces creep, and improves
elastic recovery. To be effective, however, such cellulose modifying
agents must be diffusable in the cellulose, HNondiffusable materials are
simply deposited on the surface and do not improve crease resistance but
produce stiffness instead (7).

In addition to crease proofing these processes also produce shrink-
age control (16), improvement in hand and drape,and increase wet tensile
strength (14). Shrinkage control denotes the extension of useful dimen-
sion during normal wearing and dry cleaning (21).

Cne disadvantage is that wear and abrasion resistance is normally
decreased (14)., Loss is greater in cotton than in viscose or acetates
This loss is not due to degradation of the cellulose but to an alteration
in elastic properties of the fabricse. If the resin is stripped from the
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fabric, tensile strength returns to its original value (15).

g

Another disadvantage is that to a gresater or lecser dejree most
dyes are affected by the crease resistant finish but to what extent or
exactly what color change is prcotty much a trial and error method, Those
dyestuffs not affected to shads change ars,as a gencral group, less fast
to light ( 4). However, in the case of direct dyes wash fastness is im=-
proved (15).

In recent iavestigations(18) an odd fact was discovered. An un-
treated all rayon sairting material had a wrinkle recovery angle as high
as the same fabric in the resin treated state. DBoth fabrics had been
subjected to standard conditions for twenty-four hours prior to testing.
It is believed that the length of aging of the fabric was the determining
factor in the performance of these fabrics. IDowever, furthecr research is
being dones

Recently Ruscell lNiewton, Fresident of the Dan River xills, Inc.,
an:ounc:d the development of a radical and new cnemical process, X-2,
and made the following claims. The process is not a resin finish but it
assurcs permanent shrinkage control and offers wrinkle resistance, Immun-
ity to the undesirable effects of chlorine bleaches, and elimination of
the problem of unpleasant odor are other special features of this process.
It is felt that these factors will double the life of garments, make
white fabrics practical for the first time, and rayon fabrics completely
washable.

The improvements mentioned are achieved by changing the molecular
structure of the fiber and once changed the rayon fiber cannot return to

its original state (13).
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IITI. U TﬁODS LD PROCEDURES
Orgenization of Study

Eizhteen jarments of the same classic pattern but varying in size
from fourteen to eighteen were consitructed for this study. line were
rayon gabardine and nine of plain weave suiting of comparable weighte The
gabardine was navy blue in color while the suilting was grey and white,
Both fabrics were purchased during the summer of 1950 from the J. ii. Enapp
Company in lansirg, lMichigane This specific sftudy is ore aspect of a more
comprehensive IExperiment Station Project at llichizan State College. The
fabrics used in this phase of the study were similar to those of Tsuda's
study (19) on comparative performance of crush resistant finish on rayon
suitinge

Laboratory specification tests included yarn analysis for twist and
size, and fabric analysis including yvarn count, weight per squarc yard,
thickness, tensile strength, anc elongation. Testing was done under stan-
dard conditions of 65} £ 2/, relative humidity and 70° # 2° Fahrerheit
which is in accordance with A.S.T.li. test procedures (2)s Performance
tests included drapability, wrinkle recovery, dimencional stability, re-
sistance to abrasion, and color fastness to dry cleaning,

lodified test procedures were necessary for the drapability test and
for determination of the dimensicnal stability of the garmentse

In additicn to the initial testing of the fabrics from which each
garment was cut, a portion of each fabric was dry cleaned with the gar-

ments. Specimens of the dry cleaned fabric were withdrawn at specified
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intervals for the performance tests previously mentioned. To further de-
termine chenge which resulted frcm dry cleaning only, a portion of each
fabric was dry cleaned a total of twenty times. In order that the dry
cleaning procecdure be consistemt throughout the study, the dry clearning of
the control fabric, as well as the garments, was done simulteneously at
the same commercial establishment. Tne follovwing table summarizes tests

ad test intervals for tie fabricse

Tumber of Dry Cleanings
Test Orig 1 2 4 6 10 15 20

Yarn MNumber X
Tarn Twist x
Yarn Count x x x x x
weignt x x x x x
Thickness x x x x x x x
Tensile Strength x x x x x x x
Zlongation x X x x x x x
Dimensional Change x x x x x x x
Yirinkle Recovery x x x x x x x
Drapability x p 4 x x x x x
Resistance to

Abrasion x x x x x
Colorfastness to

Dry Cleaning X X x x p.S

Line graduate students in the School of Home %“conomics were cooper=
atars in the wear aspect of this study. Lach cooperator was issued two
dresses made especially for har by the investigator - one each of the gab-
ardine and suiting fabrice. Lach dress was carefully checked fa size and
fit. Iach dress was worn for a total of 360 hours. Careful daily rccords
were kept providing informaticn about the exact number of hours worn; re-
cord of stains, stain removal, pressing; signs of wear such as rips, yarn
slippage, ebrasion; subjcctive observations and personal judgment as to

appear ance, w inkling, and extent of wrinkle recovery during wear.
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At wear intervals of sixty hours, each garment was returned to the
lebaratory for subjective analysis and determinatim of any dimensional
change in wear. The garments were then dry cleaned, After dry cleaning
the garments were again analyzed subjectively and measured to determine
any dimensional restorability in dry cleaning. The subjective analysis of
each dress included the following considerations - the amount and points
of abrasive wear, the nwibsr of snags or roughening, the amount of iImpress-
ion on the right side of garment due to pressing, the nuaber of stains,
and the feel or hand of the fabric. In addition to the general appear=
ance specialized construction finishes of seams, buttonholes, hems, and
placket copenings were analyzed.

leasurerments were taken to the nearest sixteenth of an inch with a
steel tape. iHorizontal measurements were taken at bust, waist, and hip
levels, and across the back of the blouseo. Linear measwements were taken
at center front, side front, side, and center back of both blouse and
skirte The inside of the plsat at center front of the skirt was also meas-
ured as well as the side back seame VWith the exception of center front
measurenent on the skirt and blouse, all measurements were made from the .
inside of the garment.

After the garments had been worn tle required 360 hours and dry
cleaned six times they were returned for labaratory testing and analysis.
Test specimens ware telien from specified areas of the skirt and blouse
front eand back, elbow section of sleeve and under arm section of the
blouse as illustrated in the cutting charts, arendix page 73-76.The same
tests per formed on the orizinal and dry cleaned only fabric, namely;

weight, thickness, tensile strength and elongation, vrinkle recovery, and
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drapability, were also performed on specimens taken from the worn garments.
Percentage change from the original fabric in tensile strength and elonga-
tion, weight and thickness was computed and constitutes the criteria for
Juczing the degree of wear.

In planning areas to be used in physical testing, the size fourtesen
dress was drawn to scale of me-fourth inch to one inch. TFrom this diazram

cutting charts of the arcas to be tested were made,
Construction of Gernents

Each cooperator vas given a paper pattern fitting and a muslin fitt-
ing when necessary. The garments wcre cut from the altered pattern pieces
ard then assembled in accordance with the pattern directions. Specified
procedures and finishes as outlinsd,pazes 14-15 were developed. Observa=-
tions on ease cf "handle" of these two fabrics durirg construction, ease
in pressing, stitching and fitting were recorded. The completed garments
were labelled according to fabric, size, and number of dress within the
fabric groups The key for the coding of the fabric developed in the prev-
ious study by Tsuda follows - Roman numerals designate fabric group; capi=-
tal letters, weave construction; and Arabic numbers, the specific fabric
within the groupe The size of the garment was indicated by arabic numbers
preceded by s; the number of the dress within the group by a lower case
letters Tor example IA; - Sl4a is the code number for the first dress in
the rayon gabardine, size fourteen,

The same method of pressing and stitching was used for dresses in each
group. Throusghout construction pressing was done fraom the wrong side with

a steam iron. Twenty stitches per inch were used for all seams; thirty
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stitches per inch, for reinfarcemert. The welt seams in skirt back were
top stitched 3/8 inch from the first line of stitching.

The dresses in each fabric group were further divided into groups of
three. Different buttonhole, hem, weistlire, front facing edge, and arms-
cye finishes were applied to each set of three dresses within the fabric
group. The buttonholes were baind, piped, and mechine made. Hems were
seam taped, pinked, stitched and then hand hemmed with hemming or slip
stitches. Viaaistline seams were pinked and stitched, seam taped, and pink-
ed only. The blouse front facing edge was pinked and stitched, seam taped,
or pinked, turned under, and then stitched. Armscye seams were pinked and
stitched, seam taped or overcast,.

In both fabric groups the inside finishes used for each dress were
similar+ Different finishes, however, were used on the right and left
side of each garmemts On the right side of each garment knots were tied
and threads snipped to L/Z inch at dart ends, etce; vertical seams were
pinked to 3/@ inch and stitched and the pocket reinforced with stitching.
Also on the right side the facing seam allowance was stitched to the
slesve minus 1/8 inch from the edge, the collar dart tacked to the facing
dart with slip stitching and at the waistline the facing seam was tacked
to the dress seam. On the left side of each garment the dart ends etc.
were finished by stitching back for 1/? inche. The vertical seams were

pinked to 3/@ inche. Seam tape was used to reinforce the pocket.
Test liethods

Yarn Number - The Universal Yarn Mumbering Balance was used in determin-

ing yarn size. Thirty=-six inch lengths of the spun yarns and 90 centi-
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meter lengths of the filament yarns’'were weighed. The average of ten de-
terminations each for warp and filling was computed and recorded as yarn
size or denier.

Twist per Inch = An Alfred Suter Twist Counter was used to determine di-

rection and number of twists per inch. For single yvarns of spun rayon a
10 inch gauge length with a 3 gram deflection load was used. The yarn was
comple tely untwisted and then retwisted in the opposite direction until
the same tension existed. The number of turns recorded on the machine
was divided by twemty to arrive at the average number of twists in one
inch. An average of ten each warp and filling determinations was comput-
ed to determine twist per inche.

For the ply yarns the 10 inch gauge and 3 gram deflection load were
again used. The twist was completely removed and the total number divided
by 10 to determine the number of twists per inch given the two singles
comprising the yarn. Ten determinatims were made and the average com=-
puted and recorded. The twist of each component in the ply yarn was done
seperately. The yarn was conpletely untwisted and the single not being
tested was clippedes A gauge length of 5 inches and a deflection of 3
grams were used in determining the number of turns per inch for each ply
of the yarn.

For the filament yarns, a five inch length was twisted to rupture.

A second yarn was untwisted and then retwisted until ruptured. The fol-
lowing formula was used to dstermine twist for filament yarns.

N, = Xy = 2T

and t = T @ Iy = Ny

I )
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in which:

N

2 Humber of turns (twisted) to rupture

N Liumber of turns to untwist and retwist to rupture

1

T = Total of number of turns in yarns
t = Turms per inch

L

Length of yarn used

Yarn Count - To determine the number of yarns per inch a micrometer was
used according to A.S.T..l. procedure. In both warp and filling the yarn
count was recorded as the arithmetic average of five determinations with
no two taken from areas including the same set of yarnse.

Similarly five determinations each for warp and filling were made at
designated arcas on each garment after wear and dry cle aning.

Tieight per Square Yard - To determine weight per square yard five two inch

square specimens taken at random from each fabric were conditioned and
weighed on a chainomatic balance according to A.S.T... procedure. Formula
for computing weight per square yard was:

45.71 x weight of samples in grams = weight in ounces
area in inches

lieignt was computed for the original and fabric withdrawvm after 6, 10, 15
and 20 dry cleanings. Similarly weight determinations were done from sam-
ples taken from specific areas of the wan garments and weight per square
yard for each garment calculated.s The average weight of dresses within
each fabric group and at the specified areas was also calculated.
Thickness = The Sheifer Compressometer was used to determine thickness.
Bach thickness reading was taken when the foot of the compressometer ex-

exerted one pound pressure on the fabric and was recorded in inches,
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Yine readings were taken on each specimen and were averaged to calculate.
original thickness of the control fabrics and thickness after withdrawal
following 2, 4, 6, 10, 15 end 20 dry cleanings. Thickness readings at
specified points on each garment were also taken, averaged, and recorded
as thickness for each dress. The average thickness of each of the nine
dressecs at the specified points were calculated for comparison of differ-
ence in wear from the various areas of the garment,

Dimensicnal Stability - llarkings for dimensional stability measurements

were made on the specimens which were dry cleaned 20 times. Five bpasting
lines two and cne nalf inches apart on the warp and filling yarns consti-
tute these markings and permitted 10 determinations each far varp and fill-
ing to be made. A steel tape was used and the average of measurements to
the nearest sixteenth recorded.

Tiny thread knots on the inside of each garment were used as pcints
between which reasurements were taken to determine the dimensimnal stabil-
ity of the dresses. Dach garmext was placed over the end of an ironing
board while measurements were taken. A steel tape was used and readings

wcre recorded to the nearest sixteenth of an inche

Tensile Strength and Elongation = The ravel strip method outlined in

A.S.T.M. testing mocedure was used in these testse Six determinations
each were taken for both wet and dry warp anmd filling of the original fab-
ric and febric subjected to 2, 4, 6, 10, 15 and 20 dry cleaningse The
average and percentage chenge frem te original was calculated. The meth-
od used on specimens from the worn garments after 6 dry cleanings was

the same except that sampling had to be limited to one set of determin-

aticns. Dry ceterminations were arbitrarily chosen.
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“irinkle Recovery = The instrument for detsrmining the ability of fabrics

to recover from creasing wes the ionsanto Virinkle Recovery Tester. Test
srecimens, l.5 cm..by 4 cm., warp and filling were conditioned for a mini-
mum of four hours. Each test specimen was then placed between the metal
leaves of the specimen holder in such a way that one edge of the specimen
coincided with the edze of the lonser metal strip. The exposed end of
the fabric was turned back so that the cut edze fell on the horizontal
guide line indicated on the shorter leafs, The specimen holder was then
placed in a plastic press axnd under a load of one and one half pounds for
five minutes. At the end of this creasing time the weight was removed
and the specimen holcer taken from tie plastic press and mounted in the
wrinkle recovery tester so that the prctruding fobric was aligned vith
the vertical guide line on the back panel of the tester. The fabric was
allowed to recover for five minutes and was adjusted throughaut this per-
iod so that it was kept in alignment. At the end of the recovery period
the angle of recovery was read on the calibrated scale and recorded in
degreese
Drapabilitz - An improvised drapemeter patterned after tne instrument de-
veloped by Jonn He Skinkle and Arthur J. iforeau was usecd to crape or handle
and stiffness of the fabric. The apraratus had previously been set up in
the laboratary (12) and consisted of a metal rod supported on two ring
stands. Three two and one half inch paper clips were placed on tnis hori-
zortal rode A millimeter ruler was held with a clamp and mounted on an=-
other ring stande. This ruler was fixed in such a position that it was ex-
actly one hundred millimeters below the Jjaws of the paper clamps,

Three sample s 100 by 250 mm. were cut for the test, the shorter di-
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‘mension being parallel to the set of yarns to be evaluatede. Iach sample.
wes folded back on itself with the face of the fabric on the convex side
and mounted for measuring by attaching the clamp one-fourth of an inch
below the edze of the fabric specimen. The fabric was allowed to hang
undisturbed.for two minutes., The millimeter scale was then moved up to
the concave side of the material with one edge of the scale just touching
the fabric and the chord length read and recorded. The reading was also
a percentage of width sime the width was equal to 100 mm, l!easurements
were made on the original fabrics end fabrics withdrawn after 2, 4, 6, 10,
15 and 20 dry cleanings.

Readings were also made on warp and filling specimens taken from the
worn garments,

Resistance to Abrasian = The Taber Abraser equipped with Cs=10 calibrase

wneels amd exerting 500 grams presswe was used to determine resistance to
abrasion. Six specimens, five inches square, from the original fabrics

end subsequently from fabrics withdravn after the 6th, 10th, 15th and 20th
dry cleanings were taken. Three of the six specimens were abraded to a
constant number of 150 cycles. The remaining three samples were abraded to a
constant numbsr of 250 cyclese

Colorfastness to Dry Cleaning = Une inch pieces of test cloth were basted

to the fabric specimens withdrawn after 1, 6, 10, 15 and 20 dry cleanings.

=2



INTERPXETATION OF RESULIS



IV, INTTGRPRETATION CF RESULTS

Anelysis of Original Fabrics

Initial Specificatios = The gabardine was of a warp faced even twill

construction woven of single spun yarns which were a blend of acetate
and viscose fibers. This fabric weighed 5.2 ounces per square yard and
was «016 inch thick. The warp yarn count was twice that of the filling
vtiich is custarary in a twill weave. The warp and filling yarns were

of similar size, the warp being slightly heavier . The varp yarns were of
S twist; the filling of Z twist. The twist par inch in the warp was 23
per cent greater than that in the filling.

The suiting was of plain weave with both acetate and viscose yarns
in warp ard fillinge This fabric weighed €.4 ounces per square yard,
and was o019 inch thicke The balance in warp and filling count was good
with variation of only six more yarns in the werp direction,

The filament acetate yarns in both varp and filling of this fabric
had the same direction and amount of twiste The viscose filling yarn was
a spun single with a Z twist. The viscose warp yarn was a ply with an S
twists Two single constituents having similar direction and amount of
twist made up the ply yarn.

The fabrics were different in weave and yarn structuwre. The suiting
weighed one owice or 18,75 per c ent more than the gabarcdine and was .003
of an inch thicker. The suiting had better balance in yarn count than the

gabarcine s Because of its unbalanced yarn count the gabardine was easily
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distorteds The suiting on the other hand, vhich was almost equivalent in
yarn count was firm, smooth of hand, and of good body and weights

The gabardine neasured an average 41.7 inches in width and cost $1.28
per square yard. The suiting was wider, being 58.7% inches in width, but
cost seven cents less per square yard than the gabardine.

The gabardine was a lallinsan's Rusteena to which the Unidure finish
for creaseresistance had been applied. It was sold as washable, providing
that garment s made from it wer e made comple tely of one color. Burlingtm
1ills was the only identification on the tagzs attached to the suiting fab-
rice

lio statement as to extent of crush resistance or guarantee of perman-
ency of finish was made for either fabric,.

Performance Charactcristics = Because the fabrics were not the same in

their initial specifications they could not be expected to have the same
perfarmance characteristics. The following variations were evident,

Although there were only 6 more yams in the warp than in the filling
count of the suiting, e dry warp strength vias approximately twice the
filling strength due to use of a ply yarn in the warpe. In the gabardine
the dry warp strength was slightly more than twice the original dry filling
strength hecause of its high warp counts In wet testing, the original warp
and filling strength of o th fabrics was approximately oune-=half their dry
strength. Vet strength in the gabardine was higher than in the suiting.
harp - filling strength ratio for each of the tw fabrics was approximately
the same in wet testing as in dry testing.

The dry warp elongation was greater than filling elongation. Elong=-
ation was greater in the gabardire than in the suitings due to the mors
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hizhly twisted yerns used in both warp and filling of the gabardine. In
the wet testing the ratio of warp to filling elongation was epproximately
tiie same as in the dry testing.

The suiting fabric was almost twice as stiff as the gabardine which
may have been due to excess rcsin deposit on the fabrice

Both fabrics had satisfactory wrinkle recovery values beth warpuise
and fillingwise, the angles being above the standard of 120° rccovery set
as satisfactory for rayorse. In both fabrics the angle of recovery was
higher warpwise than fillingwisee tlirinkle recovery values were higher in
the suiting than the gabardine.

The resistance to abrasion for first sign of wsar of the suiting was
approximately one and one-half times as great as that for the gabardines,
First break for both fabrics came in the warpe The lower resistence to
abrasion of the gabardine was due to its weave structure. This gabardine
was characterized by long warpwise floats which could more readily be

abraded.
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Analysis of Dry Cleaned Fabrics

Dimensional Stability = The suiting shrank progressively in both warp and

filling in dry cleaning. Greutest shrinkage occurred in the first ten dry
cleanings, the change in bothvarp and filling being less than cne per
cent., lHowever, durin: the last ten dry cleanings the warp streiched slight-
ly so that terminal shrinlkage warpwise was but cne-half of one perocent.
There was also some stretch in the filling resulting in negligible shrink-
agea

As in the suiting, the general trend in the gabardine was both lin=-
ear and horizontal shrinkage through repeated dry cleaning. Greatest
shrinka:e in both directions of the fabric (.62%) occurred during six dry
cleanings. The terminal shrinkage, only .38 per cent was the same in both
directions. Both fabrics were judged acceptable for their intended use.
Total dimensional change was slight and may be considered negligible in
terms of a garment. This insignificant change in dimension was evidence
that the crease resistant finish had a stabilizing effect on the fabric,

Yarn Count - The amount of shrinkage of bothfabrics during dry clcaning

resulted in proportional yarn count change. The grcatest increase in both
warp and filling cowmt of the suiting occurred in the first tendy clean-
ingse In subsequent dry cleanings the change was less than one per cent,
Terminal increase was 2.7 per cent warpwise and 3.64 per cent fillinpwise.
However, the percentage changes are negligible and did not alter the appear=-
ance <r hand of the fabrice.

In the gabardine the warp count remained constant through ten dry clean-

ings and then increased progressively through the remaining ten. Filling
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count increaseu prozressively through the first ten dry cleanings anc con-
versely decreased progressively through the remaining ten. Terminal in-
crease was agproximately four per cent from the original in ths direction
of the warp and three per cent in the filling,

lieight - In repeated dry cleanings both fabrics increased in wei_ ht. How-
ever, increase in the gabardines was under one per cent while that in the
suiting was 16.5 per cents The greatest increase in the suiting occurred
in the first six dry cleanings followed by a six per cent decrease in weight
in the last fourteen. The erratic change may be due tothe dispersion of
excess resin in the dry clsaning process indicating improper finishinge.
Terminal gain was fourteen per cent,

Thickness = In dry cleaning both fabrics increesed in thickness, the per-
centage change in the gabardine being greater than thet of the suiting
throughout the series of dry cleaningse Shrinkage, although slight for both
febrics during dry cleaning, was greater in the gabardine and may account,
in part, for thickness variatione. The higher percentage increase in thick-
ness in the gabardine mey also indicate that this fabric retained more of
its resin finish in the dry cleaning process. Thickening cannot be account-
ed for by shrinkagee )

In both fabrics the greatest change was noted in the second dry clean-
ing. Terminal thickness gain in the suiting was four per cent from the
criginal and in the gabardine eleven per cent. Lowever, this change wvas

not enough to alter appearance cor hand of the fabrics.
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Tensile Strength = In repeated dry cleaning dry tensile strength change -

in the suiting was negligibles In wet testing this fabric decreased pro=-
gressively in strength to a terminal loss of nine per cent in the warp
and eleven per cent in the filling,.

In the gabardine dry strength change was gradual resulting in a seven
per cent loss warpwise and e three per cent gein fillingwise. There was an
increase in the wet strength in this fabric of thirteen per cent in the
warp and less than one-half of one per cent in the filling. The negligible
charngze in shrinkage does not explain the increased wet tensile strength of
the dry cleaned gabardine. The increased yarn count relates to increased
tensile strength and might partially account for higher strength.

Wiet tensile strength change in both fabrics was greater than dry
strength change as a result of dry cleaninge
Elongaticn - In the suiting, dry elongation was erratic throughout dry
cleaninge The terminal loss in this fabric was seven per cent in the warp
and fourteen per cent in the fillirg in dry testing and ten and sixteen
per cent in wet testing.

In the gabardine, dry elongation results were also erratic throughout
the series of dry cleaningse Terminally there was an increased filling
elongation of four per cent. Yarp loss was negligible. In wet testing
terminal change was reversed with four per cent in the warp and a negligible
amount in the fillinge.

In both fabrics dry elongation was erratic but greater in the suit-
ing than in the gabardinee In wet testing both fabrics showed decreased
elongation at the termination of dry cleening; the loss being greater

for the suiting than for the gabardine,
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IN DRY CLEARING

a ] T : Elongation in Percent
No. Dry Dry Tiet
o i : e Filling o] Warp Rl ing: Warp Filling
Fatin - D.C. | Ave.r| #h.*| Ave, | 7Ch. | Ave. | 7#Ch. ,‘*va.li ZChe Ave S| %0hl | Ave. | #he |Ave. | %ZCh. | Ave. | %Ch.
|
1itin 0 63 .33 | 37.16 ; 224701 16.85 26.37 20472
- e T . 0 B e - 2l - 9,45 20,7 | =9.09| 15.68 = 6.94}23.8 | =9.75 |~17.85| ~13.85
; 60.35 | A1.58| 35.17 - 5.0 8l- 8.7 | 20.92| -8.12| 14.8 | -12.17| 24.18| -8.30 | 18.45| -10.96
6 63.85 | £ .79| 34.25 - 9.66)19.17| ~12.86 | 22.28 | =2.37 | 14.22 -15.61| 24.08| -8.68 | 17.97| -15.27
10 65.75 7(3‘52 35.17 | - 6.9 | 18.58| -15.54 2058 | =9.62 | 15.35 = 8.9 | 24.1 |-8.61 16,93 =18.29
15 il /]_.55 34,92 - 8.97| 19.67] =10.59 2L SHNEIN=e O3RN 5 S OBIN=ILOT SR INASINE Sif el @)/s 77| M S S Vi i 1760515
o e e e - 3.97 19.58 -1 8 21,08 | =7.42 | 15,9 | -13.87| 23.75|-9.94 | 17.33| =16.36
] \
; %
Gabardine g 86483 39.67 39467 23 . 75] 2B.TT 15,45 26478 1537
5 85.03 | -2.07| 42.67| £7.58| 39.58| - .23/ 23.75] © 25.43 | 5.0 | 16,53 £ 6.99| 25.35|-5.34 | 15.42| £ .33
4 85.08| ~2.02| 29.5 | - .43| 44.33| £10.92|22.33| - 6,02 | 264 | -1.38|15.5 | = .97)27.77|#3.7 | 15.9 | / 3.45
5 80.17| -7.67| 39.67| o0 18.08| #21.2 | 24.0%| £ 1.05 | 25.17| =5.98 | 16.07] £ 4.01| 28.55| #6.61 | 14.02| - 8.78
10 80.5 41.58 | f4.81| 42.92| # 8.19 22.92|- 3.49 | 25.15| ~6.13 | 16.25| £ 5.18| 25.57|-11.99| 14.88| ~ 5.19
15 82.33 37.92 | -4.41] 41.17| # 3.78| 23.92| 4 .72 | 25.77| =3.74| 15.17 - 1.81) 23.35(-12.81| 14.47| - 5.86
5 80. 92 20.83 | A2.92| 44.75| #12.8 | 23.85|4 .34 | 26.75] - .074] 16.15 # 4.53| 25.75|-3.85 | 15.25| -~ .78
l. Average tensile based on 6 determinations i
2. Percentage change from
3e elongation in nt based on 6 determinations
* of five
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FABRIC Pol2rUxi-ANCEH

TA3LE IV. Cont.

1% D.Y CLzANING

apa-| Resistance

L.oe tirinkle ecovery ility| to abrasion

of Tarp Fillin alue | in cycles
Fabric D.C. | Ave.t| Lh.2] Ave. Lhe. | Meanv| Ave.% JCh o
Suiting | O | 138.6 136.8 64.4 | 223

2 135.8| =2.17| 141.2| £3.22 |45.86

4 140 | A1.01| 135.2] -2.49 |45.72

6 |138.6] O 137.0| -1.17 |43.99| 283 | A 31.4

10 | 140.8| £1.59] 132.4| -4.53 |45.15| 294 | £ 31.8

15 | 130.2| -6.06] 135.8| -2.07 |45.3 | 276 | # 25.8

20 | 135.6| =2.17| 136.4| - .29 |44.28| 276 | A 23.8
Gabardine| O 134.2 131.0 36458 146

2 135.4| £ .89 131.4| £ .31 |34.48

4 |136.4| £1.64] 135.0| £3.05 |33.75

6 |140.2| fa.46| 135.4| £3.36 |31.8 | 212.5| # 45.55

10 |136.6| £1.79] 134.6| £2.75 |20.76| 171. | £ 17.12

15 | 139.2| £3.73 | 136.8| f4.43 |29.59| 120.3 |~ 17.16

20 |137.4| #£2.39] 135.6| £3.51 |31.49]| 145.0| - 6.85

1. Averuge angle of recovery in degrees base

2+ Percentaze change’ from the original.

3. Geometric mean of cord length (in mm.) of warp and filling based on

d on five determinations.

average of three determina.ions each for warp and filling.
4, Average of three determinations for first sign of wear.
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Trinkle Recovery = Both fabrics maintained acceptable crush resistance

since fluctuations in wrinkle recovery either warpwise or fillingwise

for both fabrics at each dry cleaning interval remained above the com=~
mercial standard. In the gabardine, wrinkle recovery values of both warp
and filling increased progressively through the first six dry cleanings,
From the sixth through the twentieth dry clecaning the changes were erratic
but even the terminal winkle recovery value of the gabardine was greater
by two and three and one-half per cent respectively,for warp and filling
than initially., IHigher initial recovery warpwise than fillingwise was
maintaired throughout the twenty dry cleanings,

In the suiting, the change in wrinkle recovery during dry cleaning
was erratic but indicated a tendency toward loss in wrinkle recovery.

The higher initial recovery of the warp was not meintained throughout the

sequence of dry cleaningse Terminal wrinkle recovery loss in the suiting

fabric was approximately two per cent warPpwise and three per cent filling-
wises

Ag a result of dry cleaning, wrinkle recovery angles in the two
fabrics were similar varying only two degrees whereas variation in the
originals was approximately five per cent,

Since angles of recovery were satisfactory both before and after dry
cleaning, either fabric shows satisfactory recovery from wrinkling. Differ-
ences at interimvdry clsanings were so slight that they were not apparent
to the wearere
Drapability - Decrease in stiffness was greater in the suiting than in
the gabardine after repeated dry cleanings; the suiting lesing mors stiff-

ness in the first two dry cleanings than in subsecquent cleaningse This



twenty=Live per cent lossmay have been due to removal of excess resin in
dry cleaningz since change in stiffness in the sviting from the second to
the twentieth dry cleaning was negligible. It is apparent that excess
surface resin was almost entirely removed in the second dry cleaninge.

In the gabardine, the loss in stiffness was progressive through fif-
teen dry cleanings, the amount of decrease bétween test intervals being
asproximately the same, Terminal decrease in stiffness was thirty-one
per cent in the suiting or more than twice that in the gabardire,

Percentage loss in stiffness was twice as great in the suiting as in
the gabardine. The suiting, however, had higher drapability values than
the gabardine after repeated dry cleanings. The gebhardine throughout was
limp and without body.

Resistance to Abrasion = In twenty dry cleanings, resistance to abrasion

had increased in the suiting and decreased in the gabardine. The gabardine
may have retained more of its finish, therefore lowering its resistance

to abrasion., In both the suiting and the gabardine the greatest increase
in resistance occurred in the first six dry cleanings due to increased
yarn count, At this interval both fabrics showed greatest abrasion re-
sistance. The successive loss in abrasicn resistance in the suiting was
negligibles The gabardine decreased progressively in resistance there=-
after with terminal decrease of approximately seven per cent whereas term-
inal abrasion resistance in the suiting was twenty=four per cent greater
than originally.

Color Change in Dry Cleaning = Test cloths sewed to each of the five

specimens of each fabric showed no color change through twenty dry clesan-

ingse



Comparison of Criginal, Dry Cleaned inly, and Worn Fabrics

In the worn and dry cleaned suiting fabric the terminal percentage
decrease in yarn count was negligible being cne per cent warpwise and
fillingwise, indicating slight stretching in both dirsctionse

Yarn count cnange in the worn gabardines was also negligible, decreas-
ing one per cent in the warp direction and a seven-tenths of one per cent
gain in the fillinge This indicates that the worn gabardine stretched
warpwise, However, dimensional change does not account for this slight
gain in fillins yarn count.

In weight per square yard the control suiting showed a gain cf six-
teen and one-half per cent in six dry cleanings, while the worn fabric had
a loss of approximately one per cent. Similarly, the gabardine dry cleaned
control gained slightly in weight and the worn gabardine locst slightlye. The
percentage change for the gabardines was lower in both cases being uvnder
one per centes Loss of weight in the worn fabric was due to fiber deter-
ioraticn in wear.

The dry cleaned control suiting increased approximately three per
cent in thickness while the worn fabric decreased twslve per cente Similer-
ly the gabardine showed five per cent increase due to dry cleaning only and
a decrease of four per cent in the worn fabrice The per cent increase in
the dry cleared gabardine was greater than that for the suitinge Corversely,
the per cent decrease in thickness of the worn suiting was greater than
that for the gabardine. Decrease in thickness in the wern fabric result-
ed from fiber deterioraticn in wears

The suiting showed a warpwise gain in strength of approximately one



per cent in the six dry cleaninzs while the worn fsbric lost avrroximete-
ly seven per cent due to the effects of comparable dry cleaning and wear.
However, fillingwise loss of strength occurred in both the dry cleaned and
worn fabrics, the loss being two per cent greater in the former,

The dry cleaned gabarcdine lcst eight per cent in strenzth in six dry
cleanin:zs but the filling did not change in strengthe. Loss was greater in
both werp and filling in the worn fabric than in the dry cleaned only
fabrice. The percentage strength loss in the worn and dry cleaned gabar=-
dine was apgroximately three times greater in the warp than in the filling.
A portion of this loss in warp strenzth may be due to decreased yarn count
but primarily to fiber deterioration in wear. Loss in filling strensth can
also be attributed to the effects of wear, |

The usual increased elongation accompanying decreased strength was
not apparent in either the dry cleaned control fabrics or the worn suiting
end gabardine. In fact, greater loss in breaking strength was accompanied
by greater loss in elongation. The per cent loss in warp elongation in the
suiting weas two per cent for the control and fourteen per cent in the worn,
Fillingwise loss was fifteen per cent in the control and seven and one=hall
per cent in the worne In the gabardine, per cent warp elongation loss in
dry cleaning weas approximately six per cent but twice as great in the worn
fabrice Fillingwise the dry cleaned control fabric gained four per cent
and the worn fabric lost six and one=half per cent,

Change in wrinkls recovery was negligible in both viarp and £illing
determinations of the suiting dry cleaned control. Vorn fabric loss was
approximately eleven per cent in both cdirections. By contrast, the worn

&

gabardine had a less than one per cent loss in wrinkle reccvery warpwise,
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and six per cent gain in recovery fillingwise.

wrinkle recovery angles for both the worn suiting and the geabardine
were above tho commercial standard value. Although initial wrinkle re-
covery values were higher in the suiting than in the gabardine, the values
in the dry clecaned and worn gabardine were higher than in the suiting,.

In both fabrics wrinkle recovery values were higher for either the original
or dry cleaned control fabrics than for the worn febrics,.

The drapability values of the dry cleaned control suiting decreased
thirty-two per cent while the worn fabric decreased twenty-seven per cent.
Loss in drapability was likewise greszter for the dry cleaned control than
for the worn gabardine, being thirteen and seven per cent respectively.

The fact that both worn fabrics lost less in stiffness than those dry
cleaned cnly may be explained, in part, by soil retention in the worn
fabrics even through dry cleaninge. Drapability change was greater in
the suiting, However, inasmuch as the suiting had greater stiffness initi-

ally, the gabardine seemed limp by contrast throughout the entire studye.
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Analysis of "orn Garments

Yarn Count - Decrease in warp and filling count in each dress made of the

suiting was negligible being less than two per cent. Change in yarn counts
for each of the gabardine dresses was also slight, no gain being greater
than one and one-half per cent nor loss greater than two per cent. Differ-
ences in per cent changes between the dresses cmstituting one group, as
well as differences between the two groups was slighte. Changes evident in
the dresses of either group may be dwe to individual differences in the
wearers.,

For the suiting group the average warp yarn count of the nine dresses
taken at the center front of the skirt showed a decrease of three per cent.
This may have resulted from stretching at the waist and hip.

In the gabardine group of dresses increase was negligible. Greatest
decrease in yarn count was two and a half per cent across the center back
of tne blouse and center front of the skirt, and was probably due to stretch-
ing resulting from strain in activitye. The greatest filling gain, two and
one-half per cent, was at the center frort of the blouse.

Tisizht = Change in weight resulting from wear and dry cleaning for the
suiting group ranged from a gain of approximately one and one-half per
cent to a loss of three per cente The range for the gabardines was from
a negligible amount to four per cent losse Variation in weight loss for
the dresses within both groups seemed to be due to differences in the ac-
tivity and type of wear by the individual participants in the study.

Gain in weight might be attributed to soil retention or redistribution of
soil in dry cleaninge The variation in average weight change of s amples

taken from the specified areas in the nine dresses did not differ signifi-
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cantly in either group.

Thickness = Decrease in thickness ranged from ten per cent to sixteen per
cent in the dresses madoe from the suiting and from a regligible amount to
ten per cent in the gabardire. Variation in thickness between the nine
gabardine dresses was greater than variation in the other group. In
general, in the gabardine dresses decrease in thickness related to a loss
in weight. This was not true in ths dresses of the suiting fabric.

In the 13 dresses, tle decreasc in thickness occurred in the blouse,
in the sleeve, at the side front and at the center back. Sampling from
the skirt sections showed uniform decrease in thickness. The decreased
thickness of the { abric did not show corresponding decrease in yarn count,
Therefore, it would seem fiber loss was greatest in those areas where the
fabric was subjected to both abrasive wear and strain,

Dimensional Stability = In general, chantes in dimensional stability of both

the suiting and gabardine dresses after 360 hours of wear and 6 dry clean=-
ings were so slight that they may be considered regligible. In both hori=-
zontal and linear measurements restoration to size and deviation from one
cleening to the next vas less than one per cent in the majority of cases,
This was exceedingly low amd verifies the claim that dimensional stability
is imparted by the resin and is as significantly important as the crease
resisting quality.

Distartion occurred in wear but there was partial restoration to size
in dry cleaning and steam pressing. Vith progressive hours of wear and re-
peated dry cleaning the dresses showed inability to return to their orig=-
inal proportions. There was a marked tendency to limited restorability

in ths last two dry cleaningse
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Six dresses worn by three cooperators snowed greater cnange
than the other dresses in the groups.

Tensile Strength - There was loss in strength as a result of wear and dry

cleaning for all garmemts with grester loss of strength in the gabardine
group. However, loss in tensile strength vias not excessive except at cer-
tain areas where abrasion and chemical deterioration duc to perspiration
was excessive., Fabrics given crease resistant finishes originally have
lowered strength than the untreated fabrics. As the crease resistant
finish was removed in dry cleaning these fabrics tended to regsin the
tensile strength of the untreated fabrice The suiting which initially
had an excessive amount of f inish lost a greater amount of the resin in
cleaning and thus initial and terminal strength relationship was closer
in the case of the suiting than in the gabardire. This tendency for re=
storation of strength in loss of finish was counteracted by abrasion and
chenical deterioration. Hence tensile strength chamge in tiie garments
was affected by the amount and durability of the finish as well as the
type and extent of wear. Dimensional change was not significantly high
to have affected strength change.

The widest range in loss and the greatest loss in warp strength
occurred at the armscye area for both groups of dresses. Greatest fill=-
ing loss occurred across the back of the blouse. Variation in strength
between the nine dresses of either fabric at any specific area was due
to individual differences between the wearers in the amount of strain,
their activity and other unknown variablese The strength losses show con-
siderable differences between the individuals especially in respect to

perspiration,
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In analyzing overall strength losscs in the dresses it was found
that two dresses in the suiting group, and two dresses in the gabardine
group, showed greater loss in both warp end fillinz than the other seven
dresses of each group. The same two cooperators wore the four dresses
which showed the greatest losse Records show that cne of these two co-
operators worked in fcod chemistrys. The range of warp strensth loss in
the suiting was frcm thirteen to eleven per cent; in the filling from
four to eight cer cent. Similarly, the range of strength loss in the gabar-
dines was from nine to seventeen per cent in the warp and a negligible

gain and loss in the filling,.
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PIATE I

Warp Tensile Strength at Specified Areas

Pounds
80 J
70
60
50 |
40 | //
30
Arm- Elbow Arm- Center Abdo= Hem- Side Center
scye scye Back men line
Sleeve Blouse Center Front Back
Skirt Skirt

Filling Tensile Strength at Specified Areas

“ A A A A

Arm=- Elbow Arm=- Center Abdo- Iem=- Side Center

scye scye Back men line
Sleeve Blouse Center Front back
Skirt Skirt

Suiting
- Gabardine
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Elonsation = Fabric preperties of elonzation, elastic recovery, pliabil=-
ity, and bending strength are interrelated so tuat the whole piciure is
complicated (10). In the original fabrics the gabardine had more stretch
without rupture than the suiting. Loss in elongation occurred in all the
dresses and from all areas tested., Decrease in elongation accompanied the
loss in tensile strength. Greatest loss in warp elongation for both the
suiting and gabardine dresses occurred at the armscye area., The greatest
filling loss was across the back of the blouse. TViarp loss at these areas
was twenty-seven per c ent.in the suiting and five per cent in the gabardine.

Filling loss was sixteen per cert in the suiting and eighteen per
cent in the gabardine. Thus, greatest loss in elongation occurred in the
fabric from those areas which were subjected to the greatest and most
frequent straine. The repesated stretch and straining across the back may
have changed the molecular alignment within the fibers,thus lowering their
ability to elongate. It is possible that after both wear and dry cleaning
the fabrics were not as pliable; tended to be more brittle and more easily
broken. Virinkle recovery values can be related to this elongation change
and substantiate this changed behavior of the yarnse. 4Areas showing lower
elcongation also had lower stretchability and lower recovery from wrinkling.

There was variation ir elongation loss between the nine caresses from
"each group due to inherent individual differences among the cooperators
who wore thems Liore variation also was evident both warpwise and filling-
wise between different areas of the gabardines than those same areas in
tine suiting dressese

wrinkle Recovery = As previously mentioned,in the process of wear and

dry cleaning yarns of both fabrics were reduced in extensibility or elong-



ation and became somewhat stiffer. 'This resulted in loss in recovery
from creasing in the worn rarments. Loss was greater in the suiting
than in the gabardine. The gabardines showed greater stability in that
there was less change from original values, The extent of recovera-
bility varied from dress to dress and within specif'ic areas of each
dress. Recoverability changes were more marked in sampling from certain
areas than others. Again, greatest change occurred in those arees sub-
jected to more frequent and greater strain., In dresses of the suiting
greatest loss in wrinkle recovery occurred at tne sleeve; varp loss be-
ing fourteen per cent and filling loss, nineteen per cent. Second great=-
est loss, apvroximately eleven and one-half per cent, in both warp and
filling occurred at center back of the blouse,

In the gabardines greatest filling lcss, nineteen per cent, also
occurred at the sleeve. Two per cent warp loss occurred across the cen-
ter front of the skirt.

In the suiting the terminal average wrinklc recovery valies for each
entirs dress was above the com:ercial standard with the exception of
three dresses in which filling val:ies were but two to three degrees lower,
Gabardines were satisfactory with the exception of one dress vhich had a
f£illing recovery one dezrce below the standard.

Drerability - Lower drapability values accompanied lower vrinkle recovery.
Loss in drapability values in the suiting group was greater and may be

due to the greater loss of resin in dry cleaninge IHowever, original drap-
ability values were higher in the suiting than in the gabardine, Values
ranged from twenty=-two per cent to thirty-five per cent in the suiting

while those in the gabardine were from plus two to minus fifteen per cent.
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Lrapability wvalues taken at. slceve, skirt center front and back
snowed tihat greatest change occurred in those areas of greatest strain.
In the suiting the value was forty=-five derrees at the sleeve; twenty
decrees lower than originallye In the gabardine the greatest loss oc-
curred across the skirt back. The value there was thirty=-two; five de-
grees lower than the original. —ven thouch the per cent lcss was great-
er for the suiting, this fabric was a better choice for the design of the

garment because the higher drapability valuve gave the needed bodye.
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SURJECTIVI: ANATYSIS

Although laboratory testing showed that the gabardine fabric had less
body and was more easily distorted than the suiting, laboratory tests
cculd not predict the violent reaction of the cooperators to the gabar-
dine dresses during weare. The cooperatcrs did not like this group of
dresses and did not enjoy wearing them because as they stated, "the dress=
es did not give a reat trim apnearsnce." The following are a few quotes
of the many similar corments made by them concerning these dresses =~

" The wearers felt

"lighty tired loocking", "1limp", "looks like a rag.
that these dresses did not retesin their shape during wear and also that
they "attracted lint and picked up scil." Some said that the gabardine
wrinkled easily and did not hold a press, while others felt that they did
not get as mussed or wrinkled looking but became shapeless through fabric
distortion in wear. There was asreement that this fabric was easily
presseds Two cooperators noted that in the first wear period, there was
slight crocking of color at the underarm area., Stain removal in dry
cleaning ceaused color charge, e darkening of the fabrice Iven after dry
cleaning there was some evidence of the spote

The dresses of the suiting fabric were more satisfactory to the wear=
ers and, in general, the cooperators liked thems However, they noted
that the fabric in these dresses was stiif prior to the first dry clean-
ing with little or "no give" in the fabric, and made them less comfort-
able than the gabardines during the first wear periodes Their wrinkle re-
sistance during this first period was excecllent. "The only place they

really wrinkled was acrocs the back of the skirt." However, they observed
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that once creased wrinkles would not hang out. After one dry cleaning

the dresses were considerably softer, and did not feel tight or stiff but
wrinkled more easily. Wrinkle recovery, however, was satisfactory. Areas
in the dresses which were heavily soiled with perspiration remained stiff,
indicating that soil was not removed in cleanings. Soil retention in the
suiting is further substantiated by the fact that stains were only parti-
ally removed.

Cbservations made during the constructicn of the garments of either
fabric substantiated the fact that synthetics do nct mold with the ease
and nicety of wool. However, of the two fabrics, the suiting lent itself
to greater ease in the various construction processes and more attractive-
ly finished garments regardless of the type of finish useds The lack of
body, sleaziness, and distortion of the gabardine presented problems in
handling in most of the construction processes used. Only those construct-
ion finishes wirich compensated for lack of body and sleaziness could be
considered suitable for this gabardine fabrice. For example, piped button-
hcles looked better in the finished, unworn garments than either the bound
or machine macdes This type also held up better throughcut wear and six
dry cleaningse It should be made clear, however, that no construction
finishes could make up for the iradequacies characterizing this fabric
for a semi-tailored garment. The gabardine frayed badly during construct-
ion and even more so during wears

The pinked and stitched or taped seams were more satisfactory initi-
ally as well as throughout the wear periode Type of seam finish at the
armscye appeared to be the more important than other finishes. It was at

this seam that greatest frayags occurred. From the photographs on page 85
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taken of the worn and unworn garments, it car be scen that the taped
seam was significantly more satisfactorye.

Une disadvantage of the suiting fabric was that once a filament yarn
was broken frayage readily followeds This caused yarn sliprage at the
bottom of the ccnter front cpening. See Appendix page 87 .

In the dresses of both fabrics there was less distortion at the
line of stitching where the facing was attached to the garment prcper,when

the facing was also tacked to the garment than when it was not tacked,
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V. CONCLUSION

Laboratory tests for initial properties of a fabric are iundicative
cf serviceability to a limited degree only. Laboratory tests cannot dup-
licate tne effects of actual wear. Results of those same laboratory tests
compared with results obtained on identical fabrics which have been worn,

combired with subjective analysis and evaluation of the garments during
wear give a more completie picture.

Both the laboratory and subjective analysis showed the suiting wus
more satisfactory. It was firm, easy to handle in construction and had
sufficient body and weight to hold its shape. The gabardine was sleeazy,
limp, end easily distorted. The suiting gave a neat trim appearance,
wrinkled less and showed better recovery from wrinklinge

This wear study substantiates the fact that resin finishes applied
for crease resistance also stabilize the fabric and minimize dimensioneal
change. The wear aspect of this study indicated that the extent or de-
gree of wear was influenced by many factors but apparently chemical de-
terioration caused greater loss in strength than abrasion.

Variation in the degree of wear between individuals resulted from
variable factors such as size, activity, amount and type of perspiration
etc.

In wear there was distortion and in dry cleaning restorability.
With increased wear there was a decrease in the extent of restorability
to original proportions.

Repeated dry cleanings indicated progressive loss of finish vhich
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altered the behavior of the fabric in wear.

These fabrics treated for crush resistance did riot shcw the usual
tensile strength elongation relationship.

Certain construction finishes were better suited to the fabrics and
more satisfactory throughout wear and dry cleaning. In general, the con-

struction finishes used were mors durable than the fabric,
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VI. SULARY

This study purposed an evaluation of the reliability of laboratory
data as predictive of performance for two crease resistant fabrics sinu-
leting wool., Eighteen zarments of the same classic pattern design were
constructed; nine each of rayon gabardine and plain weave suiting of com-
perable weighte. Initial specifications and performance characteristics
of each fabric were determineds The eighteen dresses were issued to
nine cooperators who wore them a totel of 360 hours. At wear intervals
of sixty hours the dresses were dry cleaned at the same commercial es-
tablishment.

A portion cf each fabric was dry cleaned six times along with the
dresses. iowever, this fabric was subsequently dry cleaned for a total
of twenty dry cleanings. Daily records were kept by the cooperators
about the garments including number of hcocurs worn, stains and their re-
movel, pressing, observable signs of wear as well as subjective observa-
tions and judzment as to general appearance, wrinkling end extent of re-
covery. Specimens of the dry cleaned fabric were withdrawn at intervals
of 2, 4, 6, 10, 15, and 20 dry cleanings and tested to dstermine change
in performance resulting from dry cleaning.

At the termination of tThe study worn and dry cleaned garments were

similarly tested and analyzed for change in performance resulting from

\

combined wear and dry cleaning. Specimens were taken from the following
specified areas of each dress: skirt and blouse front and back, elbow
section of sleeve, and underarm section of blouses, Lvaluation of per-

formance test results was used as the criteria for judging the extent
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ol wear. Comparison of wear within end bctween the eighteen garments
were made. Comparison was made of the original, dry cleaned only, and
worn arnd dry cleaned fabricse

It was fcund that the dimensional stability of both fabrics was ex-
cellent, although restorability to orizinal dimension decreased with in-
creased hours of wear. Vrinkle recovery was satisfactory throughout the
study es rated by commercial stancdards. The gabardine was casily dis-
torted, limp, and sleazy initially end throughout the study while the
suiting maintained & smooth firm hendes The sviting febric was initially
stiff due to excess resin vhich was lost after one dry cleaninge

The abovs properties influenced ease of construction and aprearance
of the garments; the suiting being notably more satisfactory.

Greatest brealking strength loss occurred in all dresses at those
ar=as where chemical cdetericraticn, strain and abrasion were most evident,
nanely; at the undsrarm area and across the blouse backe It was at these
areas that the widest range in results occurred and differences were

attributed to variables among the wearers in size, activity, etce
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TABLE VII

FABRIC SPECIFICATI IS CF EACH ".ORN GARIIINT

Fabric Dress Yarn Count Tleirht Thickness
Tiarp Filling in ounces in inches
Ave. | “LChe | Ave.| ;:Ch. |Ave.per sq.ydd ;«Che ve. |iChe

Suiting S14a | 5948 | = 99| 53.9] - .92 8.164 - 3.51(.016481-11.,02
S18b | 5549 | = o83 5342 ] =2.21 6.4782 / 1.62 1.01647|-11.07
518¢c | 59.6 | =1.32| 53, -1.84 6.2698 = 1,65(.01637|=-11.61
514d | 5943 | =1.82] 53.8] -1.1 63091 - 1,04 1.01582|-14.58
S16e | 60.1 ] = 45 | 53.8] -1.1 6.4568 / 1.281.01631|-11.93
S18f | 59.6 | =1.32 | 54,0 = .74 6.2556 - 1.881.01666|-10.04
814g | 52.7 | -1.16] 53.6| =1.47 6.4076 / 51101657 |=10.53
814h | 59.6 | =1.32| 54.0] - .74 642239 - 2.171.01610}-13,07
§14i | 8042 | = 433| 53.6| =1.47 6.2380 - 2.151.01559}=-15.82

Gabardine| Sl4a {130.4 | O 6569 /1.38 5.192 - +631{.01563 |- 2.19
S518b {12946 | = 61| 65.7 /1.08 5.,0713 - 2.941,01495|~- 6.45
818c [128.,9 | =1.15]| €6.0 /1.54 5.2151 - .181.01508 |- 5.53
814d [128.9 | =1.15] 64.7| = .46 5.0078 - 4.,15{.,01494 |- 6.51
S816e {128.4 | =1.53 | 65.9 /1.38 5.1271 - 1.87|.01594 |- .25
818f |129.2 | = .92} 65.9 /1.38 5.1917 - .63{.01581 (- 1.06
814z [127.9 | =1.92 | 65 0 5.1917 - +,63(.01584 |- .88
814h (12849 | =1.15| 65.3 / 46 5.0274 - 3.781.01440 |~ 9.89
8143 {127.7 | =2.07 | 64.7| = .46 5.0212 - 3.90].,01496 |- 6.38

Average of

all determinations taken at specified areas within each dress.



TABLE VIII

FABRIC SPIC FICATIJNS AT SPUCIFILD AREAS CF LUlN CLRIIITS
Fabric Area Determ= | Yarn Count - Telsht Thickness
ination arp | Fillin in ir inches
Talren Ave,| 7Ch, | Ave.| J&Lh. grams | Ave. 7LChe
Suiting o
Sleeve 60e2] =.33| 52.9! =2,76 .01545| -156.58
Blouse
Side front 59.6| =1.32| 53.2| =2.21 .55 01634 =11,77
Center " 60.6| £ .33| 53.8| =1.1 .01712| = 7.56
Center back | 60.1| = .5 | 53.,0| =2.57 .55 .01562| =15.56
Skirt
Center front
Rizht 58.6| =2.98| 53.9| = 492 .01657| -10.53
Left 59.6| =1.32| 53.8| -1.1 .0163 | =11.99
Side front
Right .55
Left .56
S5ide back
Rig.it 59.4| =1466| 54.1| = 455 .01642| -11.34
Left 59.6]| =1.32| 54.1| - .55 .01622| -12.42
Center back 60s1| = o5 | 54.4| O 56 | 401633 | -11.83
Gabardine
Sleeve 129.8] = 46| 65.3| £ .46 .01438| -10,01
3louse
Side front | 130.6| £ J15] 65.2| £ 431 | .45 | .01523| - 4.69
Center " 131.8| £1.07| 66.7| £2.62 .01571| - 1.69
Center back | 127.0| =2.61| 64.6| = .62 44 .01515| - 5,19
Skirt
Center front
Rizht 127.0| -2.61| 66.2| £1.85 .01548 | - 3,13
Left 128,2| =1.69| 65.2| £1.85 .01565| = 2,60
Side front
Right «45
Left 45
Side vack
Right 128.0| -1.84| 65.3 | £ .46 .01522 | - 4.8
Left 127.3| =2.38| 64.6] = .62 .01527 | - 4.4
Center back | 130.2] - .15| 64.9] = .15 .45 .01546 | - 3.25

Average of nine dresses

in each fabric

group



TABLE IX

AVERAGE PERCENTAGE DILNEISICLAL CHALGE TiiROUGHOUT TEAR
AND DRY CLrALIILG IN EACH D27SS

Fabric lleasurement

Dress
14a | ®18b | ®18¢ | %144 | "16e |®18r | %142 | 14n 5141
Suiting | Horizontal
Bust level .40 .86 .43 T4 = .17 .75 .41 .68 .28
waist level .24 1.84 63 .76 24 .98 .02 «90 .84
Hip level 24 |- .13 .91 - .88 «33] 1,30 30| = 42 .002
Across back blouse .34 |[=1.01 eH4| = 08} =1.63|=-1.23[-1.09 .80} = .11
Linear
Blouse
Center front .86 07| = 32| 2.42] 1.221 O - 29| 1.23 07
Side front -.42 .03 «29 .08 = ,12]- .08 53] 1.31 .16
Side -.49 43 «37] 3.51] 1.05 .13 .96 .48 39
Center back .64 .10 .19 .62 .45 59 «39] 1.34]- .12
Skirt .
Side front -.06 «30 «12] = .17 03| = o60]= 43|~ .42]|~ .64
Side =e83 | = o62] = o8T|= o47|= ¢47|= 30| = 57|~ .68|= .83
Side back -.65 |{-.001| - .61 05| = 80|= .65|= .33|- .48|~- .53
Center back =02 [= ,12] = .58)= 24| = 74|~ +48|= 53|~ 35|~ .83
Seam at back
of pleat -.13 «36] O .08] - .07|- .84 e3B| = J12|~- .72
Center front to
indenture .71 1.02 «62] 2.14f 1.02 .14 1.29 .98 - .07
Pleat edge -.28 |- .21 .02 22 44~ ,28|- .16 «30]- .22
Gabardire| Horizontal
Bust level 32 |=1.321= o93|= 97|~ .18 .01 23 .01 .03
V‘-‘aist level .14 .46 1010 040 - 009 085 1007 .34 1013
Hip level «53 1.69|- .22 .42 1,07|-1,04|- .10{~- .66 .10
Across back blousg =61 |= 26{= ¢73|= J07|= 27|- «34|- o24|=1.45|- .03
Linear
Blouse
Center front 2648 |= 57| 1409{= ,76] 1.10 .08|- ,08|- .49 70
Side front 35 o227 1040 - .60 «96 005 - o10}|- «60)~- .84
Side .68 .07 07) 2.37| 2.58| 2.39}- 08| 1.90 .51
Center back .09 | 1.49{ 1.08 .98 <751 1.25 «321 1,20 «22
Skirt
Sidefront "o45 - 029 "1.28 004 - c22 - 086 - 076 - 076 015
Side 88 f= 408~ .60|= 425]|= 51|~ 48|~ .82|= 78] 1.63
Side back ~e45 = .05|= .53|= .35|= .58f= .18|- .71 .18 .54
Center back .68 e66]= &79]|= 463|= 70|= .40}~ 13| O - .95
Seam at back of
pleat 37 1= 49 46 e17{=1.30}-1.10 «16)=-1.39]-1.05
Center front to
indenture .08 «52|= .22 «54|-1.731 2.80 87| 1l.22 39
Pleat edge ~].38 |- .31|- .83|-1.05|-1.09 e7T68|= «27}|=1.24]-1.25

Average of the percentage changes computed

-G4=

before and after six dry cleanings.
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TA3LE XIV

GRINKLE RECUVLRY ALD DRAPASILITY VALUES
oM BACTT VoW GARITLT
Fabric Dress hrinkle Recovery Drapability
harp Filling Geometric lean
Ave, Gdshe Ave. 7Ch e AVe. ;XN
Suiting [S14a | 119.8 | =13.56 | 119.87 | =12.38] 48,7 | -27.48
S18b | 121.87 | =12.07 | 116,77 | -14.64| 50.07 | =22.25
318c | 122.8 | =11.4 117.77 | =13.91] 49,05 | -23.84
S1l4d | 121.97 | -12.0 120483 | =11.67| 43,32 | -24.97
S16e | 123433 | =11.02 | 124,77 | = 8.79| 41.52 | =35.53
S18f | 124.6 | =-10.1 127,33 | = 6492] 47.04 | =-26.96
S14g | 120,07 | =13.37 | 123.8 - 9.5 44,64 | -30.68
S14h 126.4 - 848 121.95 -10.86 48,92 | =24.04
S141i 12746 - T.%4 125.5 - 8426 48,31 | -28.09
Gabardine [S14a | 131.73 | - 1.84 | 123.73 | - 5.55]| 37.36 | £ 2.08
S18b | 131.03 | -2.386 121.8 - 7.02| 32,57 | =10,96€
S18c | 130.0 | = 3.13 | 121.73 | - 7.08| 37.64 |£ 2.9
S514d | 132.97 |- .92 | 121.0 = Te63 ] 35429 | = 8499
S16e | 132,73 | = 1.1 121,27 | = 7.43| 31,06 | =15.09
S18f | 135.4 |£ .89 | 125.4 - 4,27 | 34.35 | = 6.09
Sl4g | 132.4 |- 1.39 | 118.8 - 5,31} 31.75 {=-13.2
S14h | 135.02 | £ .61 | 122.4 | = 6.56| 33.47 |= 8.5
S14i | 135.5 | .97 | 121.53 | = 7.23 | 34.57 |- 5.5
Averape of all determinations taken at snecified areas witvhin each

dress
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TA3LE XV

VRILKWLE RECOVERY AUD DRAFABILITY VAL ES
AT SPECIFIED ARZAS CF WORN GARIIITE

Favric Area Trinkle xecivery Trapeollicy
Cetermination “arp Filling
Taken Ave, JChe AVE, l ,:Che
Suiting |
Slceve 115,02 | =14.13 | 110,56 -15.18 44,38
Blouse
Sicefrent 123.4 -10,97 | 123.17 - 9.96 47435
Center back [122,71 | =11446 | 120.89 | =11.63 48,39
ckirt
Center front|123,67 | =10.77 | 124,82 - 8475 3442
Side bpack 125,62 | = 9.38 | 127.44 - 6.86
Center back 124,53 | =10,15 | 125,51 | - 8.25
Gabardine
Cleeve 133411 ] = 81 ] 105453 -19.44
Elouse
Side front [133.,04 |- .86 | 132.67 | £ 1.27
Center back |133,18 | = .77 | 124.36 - 5,07
Pkirt
Ccnter front|131.13 | = 2.28 | 126.51 - 3.43 34.13
Side back 133,91 |'= 422 | 125.62 |- 4,11 | 31.75
Center back {123,511 | = .59 ]125.38 |- 4.29

average ol nine dresses in eacn

fabric group
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PILATE III

Y/ A ey

Front View Back View

Indicate location for width measurements

Indicate location for linear measurements
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