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ABSTRACT

The development of a 65% Dacron/35% viscose rayon tropical fabric
described. Its general fabric properties, appearance retention, and
tailoring properties are cowpared to 100% wool tropical worsted and a
previously developed 50% Dacron/50% viscose rayon tropical. Also dig~
cussed are patterns, components, and fabrication in relation to 65%

Dacron/35% Viscose tropical fabric; related specifications; and initial

procurement and issue of uniforms.
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CONCLUSION RECOMMENDATI ONS

The 65% Dacron/35$ viscose tropical is superior in wet crease retentiom,
wet wrinkle recovery, and strength to either the 50/50 blend or 100% wool
fabric. It is tailorable, economical, and conserves wool one hundred per-
cent. Specification requirements for it have been incorporated in Military
Specification, Cloth, Tropical, MIL-C-21115, 15 October 1957.

Patterns were adjusted according to the needs of the fabric. Components
vwere modified to reduce the differential ghrinkage between the outer fabric
and components for an accepteble dry cleanable garment. Specification re-
quirements for the fabrAication of the uniform with 65/35 blend have been
esteblished, namely, Purchase Description Uniform Man's (Service Khaki)
(Dacron 65/viscose 35), 12 November 1956. The initial procurement of uni-
formes confirmed many phases of the purchase description and taiiorability
of the fabric. The issue of the ‘uniforms confirmed the patterns apd in-
dicated that the garmexrbé were comforteble and maintained a superior appear-

ance during wear,

The development of a tailored uniform mede with 65% Dacron/35¢ viscose
blend fabric indicates the problems that would be encountered with similar -
synthetic Blet_xd fabrics. Some oi’.the components such as the collar clotfx
and lining still pose a problem due to differential.shrinkage. Further
study i1s recommended to develop more stable components, preferably of syn-

thetic fibers, to facilitate fabrication and improve utility and appearance
of the uniform.

The possibility of ‘developing a completely wash and wear
garment should also be considered.




DEVELOPMENT OF 65% DACRON/35% VISCOSE
TROPICAL FABRIC AND UNIFORM
INTRODUCTION

As part of a program for the conservation of potentially critical
textile materials, the Navy is considering the possibility of conserving
wool. Principal methoeds for conservation are reduction of weight, im-
provement of durability, and incorporation of synthetics into fabrics.
The first two methode were applied in the development of a 22-ounce melton
'(1-) as replacement for 30-ounce kersey. Methods two and three and, to a
limited degree, method ome lend themselves to a relatively lightweight
fabric. The use of proper synthetic fiber in a tropical suiting fabric
offers 'special promige for :I.mp;roving other desirable properties.
Industry,too, has been aware of the potential of blends in lightweight,
appearanf;:e-retaining sumper garments. Commercially, the use of blend
fabrics in summer wear has become a very importeant factor. In addition
to the naed tb conserve wool, there wag algo the desire to reduce wrinkling
under warm-moist conditions, and to impart improved strength and launder-
ability to the fabric.
" An orientation study (2) was carried out which included tropical
fabrics of wool, Dacron, Dacron blended with wool in SS/hS proportion,
and Dacron combined with viscose in a 50/50 blend. Of the latter blend,
one plece was treated with a creasQ-resistant finish and one with a water-
repellent 'and crease-resigtant finish (WCR). A service evaluation of two
years was then conducted on un:lfoz"ms made with thege fabrice. During the
evaluation the garments were examined periodicaily.

Results of this study can be st up as follows: The tropical

worsted fabric had the lowest durability, wet wrinkle recovery, and wet
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crease retention properties. The 100% Dacron fabric had high burn hole

incidence, high cost, and the highest durebility, wet wrinkle recovery, and
wet crease retention. Dacron/wool fabric was second highesf in burn hole
incidence, appearance retention properties, cost, and could not be dyed in
@ uniform shade of khaki. The Dacron/viscose febric showed lowest burn hole
incidence among the experimental fabrics, was durable, most economical,
generally looked promising, and resulted in the maximum conservation of wool.
Fifty-six percent of the 100% Decron uniforme and 45% of the Dacron/wool
garments showed burn holes. One hundred percent of the Dacron/wool end Dacron/
viscose WCR garments showed Pilling and indicated a need for improved finish-
ing to control thie varisble.
The tropical worsted fabric had the best tailoring properties followed,
- in order, by Dacron/viscose, Decron/wool, and 100% Decron.
Although the 50/50 blend of Dacron and viscose: 1ooked promising, its
wet crease retention an& vrinkle recovery, factors that comtribute to main-
.tenance of good appearance, were not as high as degired. ' In order to improve
these properties, it appeared that a higher Dacron content would be necessary
begausé of its high elastic recovery and stiffness and low moisture absorbency.
Preliminary work in the fabrication of uniforms with 50% and 65% synthetic
blends indicated the need to revise the traditional patterns, components, and
sewing techniques. .with all wool fabrics, pressing is used to supplement the
shaping of the garment; howevey, this cannot be done with blend fabrics
that have a.su'bstantial amount of synthetic fiber because of the low
shrinkage and stretch of the fabric. Therefore » since the Navy requires
uniforms to be form fitting, adjustments had to be made in the pattern.
Industry minimizes such problems by using blend fabrics in loose straight-

styled coats (Jackets). standard components used in a khaki uniform have
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more shrinkage than the outer blend fabric, requiring a modification of the
components. It was also observed that in order to minimize puckering at
the seams, adjustments had to be made in the sewing of the garment.

Based on these preliminary studies, work was initiated to develop a
utility fabric that would have an optimum Dacrom content, to modify patterns
and components, to fabricate commercially a smell lot of uniforms, ‘and to
conduct an appropriste service trial.




F, C _DEVE

Based on the earlier studies on blend tropical fabrics (2) and the

known properties of the Dacron fiber, it appeared that a 65% Dacron content

blended with viscose would be more suitable for Navy needs.
of this kind should have better appearance retention properties, as well as
more durability and dimensional stebility than the 50/50 blend.

should tailor better, have a lower burn hole incidence » and be less expen- .

A blend fabric

Algo, 1t

give than 1004 Dacron fabric. After preliminary conrirmatory experiments,

a small trial procurement of the desired fabric was made comnercially The

blend 1nc1uded hl denier Dacron to give the fa'bric a firmer hand and better

resilience. The fa'bric vas alsc given a spot-resistant ﬁ.nish to iurprove -

the moisture resistivity cf the rayon.

Two other types of tropical fabrics are used in- this report for compari-

son with the 65/35 fabric.

One is the 50% Dacron/SO% viscose with WCR finish

2) » &and the other is the standard 10 5~-ounce tropical worsted fabric (3).

‘IEST METHODS

The following tests were performed in accordance with Federal Specii’ication

Tex‘tile Test Methods CCC-’I‘-191’D'

1. Pl_xxsical Tests

b.

g
h,

Breaking Strength, Grab, Method 5100.

Laundering of Cloth, Cotton Mobile, Method .5.556.
Laundering - of 01ohh, Wool Mobile, Method 5556.
Permeability to Air, Frazier, Method 5450,

Pilling, Appearance Retention of Cloth, Method 5310.
Shrinkage, Relaxation; Wool 01oth,' Method 5558.
Stiffness of Cloth, Drape and Flex, Method 5206.
Tearing Strength, Elmendorf-, Method 5132,

-8 o



2. colorfastness Tests
a. Crocking, Direct Comparison, Method 5650.
b. Dry Cleaning, Wet, Method 5622.
¢. Laundering, Method 5610.
d. Light, Method 5660.
e. Pergpiration, Method '5680.
. f. Weather, Method 5670.
3'. Appearance Retention Tests
The following tests were devised to measure the wet wrinkle
recovery and crease retention properties.
a. Wet Wrinkle Recovery Test‘ - 6" by 3" samples were cut with
the long d.irecticn parallel to the filling. They were Joined acroes the
' warp ends with the face out by stitching st the open edge in the £111ing-wise
direction 3/16" from the edge, ‘being careful not to cresse or handle the.
center portion of the sample. A fine nylon thread and a large stitch 6 to
T per inch were used in the seving of the seam, Five test specimens 5/8" .
'by 1-1/2" were cut from the strip. Each one, held individually by & pair
of tweezers at the sewn edge, was dipped in a “‘OG% golution of Deceresol or.
The wet specimens were ‘then placed on.a 6" by 6" blotter and covered with
" another blotter. Enough pressure was applied to absord the excess moisture,
The gpecimens were then placed between two 6" by 6" glass plates and ome
pound of pressure per sample vag applied for ten minutes. The stitching wasg
cut off and the specimens, now "V" shaped, were relsxed on edge on Pinboards.
for 60 minutes. The includ.ed angleg were measured on the Monsantc Wrinkle
Recovery Tester. The degree of angle was then converted to percent recovery.
A febric with 100$ reccvery would return to a compi;ete Tlat unwrinkled
condition.’
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b. Wet Crease Retention Test: - A 6" by 1-1/2" peamed tube of fabric
was prepared as described in the Wet Wrinkle Recovery Test. It was then
pressed on a hot head press that had en approximate bed temperature of 270C,
using 40 pounds of steam pressure, as follows: pre-steam one second, lock
bead one second, dry three seconds, cool 15 seconde. The pressed strip of
fabric was then conditiomed. Five test specimens 5/8% by 1-1/2" were cut
frow the strip and the stitching was removed. The specimen ends were held
closed by a pair of tweezers and then dipped into a .06% solﬁtion of
Deceresol OT. They were then opened up and placed on a 6" by 6" blotter
aﬁd covered with another blotter. The blotters with the samples vere then
placed betveen two 6" by 6 glass plates and one pound of pressure per sample
vasg placed themen for five minutes. The specimen "V"g were then placed on
edge on pinboards and relaxed fur 60 minutes. The mading of the included
angle was taken on the lonsanto Wrinkle Reccvery Tester. Values vere cal-

culated on the basis of a completely closed "V" having a wet crease retention
of 100$ '

' n:'scms:ac

Table I shows & comperison of appearance retention properties of 65%
.'Ducron/35$ viscose, 50% Deeron/50% viscose , and 100% wool tropical fabrics.
The test dat; show that the wet crease retention of the 65/35 blenmd fabric |
is over four times that of the all vool and 13% higher than that of the
50/50 blend fabric. The supericr wat crease retention of the 65/35 fabric
reflected itself in the acceptante of a better press than the 50/50 blend
fabric during tailoring into uniforms. That is, once a seam was pressed
open, it remained copen and flat. The findings also show that the wet.

wrinkle recovery of the 65/35 blend fabric is: twice as high as the all wool.




febric and about the seme as the 50/50 blend. These two fabric properties

are chief contributors to keeping a garment meat in hot humid weather.

TABLE I
APPEARANCE RETENTION PROPERTIES

100% WO?%) 50% Viscose 35% Viscose

Test . -3
N S e
Wrinkle Recovery, Wet, (%) B V- : 85 ‘ 87

Crease Retention, Wet, (%) 14 55 62

(a) Lebaratory identification numbers.

Teble II shows & cauparisan of general febric characteristics of the
three fabrics. The 65/35 blend is lighter and much more air permeates
througlx 1t then through either of the bther two fabrics. This factor con-
tributes to coufort when a garment of the 65/35'fabr’1c 18 warn.

The braaking strength of the 65/35 tropical is considarably higher
than ‘that of the all vool fabric and 50/50 blend. The Elmendorr tear of
the 65/35 fabric is also higher than that of eitber of the other two
fabrics. These results lhov the superior strength of the 65/35 fabric and
indicate that 1t will outlast the other two fabrics.

The Pilling of the 65/35 blend :ra'bric is sliéhtly more than that of
.the all wool fahric but it 1s less than that of the 50/50 blend. Pilling
is the formation of snall balls out of surface fibers. Pills usually foru
in araas vhere there is wear between thé fabric and body, or fabric anmnd
fabric, or fabric end another ob,ject, and detract from the appearance of
the garment. Common areas of pilling are the inner side of the collar, the

armpits, and the seat. Some Pills are removed in dry cleeaning.,
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The 65/35 fabric shows the lowest shrinkage of all three fabrics even

after cotton laundering. As a result, a modffication of patterns was re-

quired to compensate for this lack of shrinkage, as discussed later in this

report.
TABIE II
GENERAL FABRIC CHARACTERISTICS
Characteristics 100% Wool 50% Dacron 65% Dacron
50% Viscose 35% Viscose

Count - 54 x 49 59 x 50 57 x 50
‘Weight (cz./sq.yd.) 6.7 6.4 5.8
Air Permeadility, Frgzier :

(£t.%/min./ | 35 56 137
Breaking Strength, Grab (1bs.) - 55 x 50 100 x T7 ;9 x 122 ..

Tear Strength, Elmendorf (1lbs.)
Stiffuess, As Recetvea (°)
Pilling ()

Shrinkage ¢

3.3 x 2.9(°?

1.23

- None

9.4 (®) ¢ g.1(2)

1.097

- Moderate

2.3 x+1';6(f) 1.8 x 1.1(d) :

10.4 x 8.5(b)

1.5

Low

08 X .07 (d)

(a) standard instrument with augmenting weight.

(b) Beavy dutj_ instrument with one augmenting weight.

(c) Geometric mean of warp end filling, in.-lbs. x 10

(a) Aﬁ:er 1 cotton mobile hundering.

-h

(e) Five square inch test area, 0.18 psi pressure, TK Wear Disc for 10

cycles, followed by Pilling Disc for 5 minutes.

*(f) After 1 wool mobile laundering.

Table ITI shows the comparative fastness properties of the three fabrics.

The 50/50 blend fabric shou_ved a slight break after 20 hours exposure to light
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and a definite break after 4O hours. In euch case the febric assumed a
pink cast. The 65/35 blend fabric also showed a very slight break after
20 hours exposure and a definite break after 4O hours, but the break was on
ghade. That is, the fabric became lighter in ghade but retaiied the same
tone. The breaks in shade of this fabric were coumparable to that of the
all wool fabric. Upon exposure to weather the fabrics showed similar
behavior. In fastness to wet 4ary cleaning, perspiration, crocking, end

laundering, all three fabrics showed good fastness.

‘TABLE III
COLCR FASTNESS PROPERTIES

. 1 . . 50% Dacron/ 65% Decron/
. ?ests a : 00% Wool - 50% Viscose " 35% Viscose
Light, 20 hrs.. ~ BSlight break Slight breek )pink Slight break
‘ o 40 hrs. Definite break Definite break)cast . Definite ¥reak -

Weather, 20 hrs. Some color loss Some color 1os§;pink Some color loss
~ " ko brs. - Some color loss Some cblor loss)cast Somwe color loss|.

Di‘y Cleaning, Wet - good ' - good good
Perspiration = ' gOOd : . .good . . good’
.Croc:k:l,ixg . N : S

Wet ' good : good . . good
. pry good - - good -good

Laundering = . good . good - good




UNIFCRM DEVELOPMENT WITH 6

BIERD_FABRIC

The khaki service uniform to be made with the 65/35 blend tropical
fabric is considered a representative tailored uniform to study the prob-
lems that might be encountered with synthetic fibers. Orientation work in
the fabrication of uniforms with blend tropical indicated a necessity to

meke adjustments in the patterns, components, and sewing of the garment.

PATTERNS
Since the blend fabric had low shrinkageland give, adjustments were

necessary in the standard patterns to compensate for these characteristicse.
Tropical worsted fabric, even after sponging, still has a certain amount"
of residual shrinkage and an inherent characteristic of give. In the
pressing operation, with the presence of moisture (steam), heat, and
pressure, the dimensions of a wool fabric can be changed and the change
:remains in the fabric upon drying. Therefore, additional shaping is given
a woolen garment by the many pressing operations, removing slight fullness
in some Instances and edding in others; The.blend fabric had low shrinkaée ’
. and give characteristiCs; therefore, all the shaping hao to be'incorporated
in: the patterns, remouing excess fullness except at points of stress.
Examples.of some of the adjustments nade are as follows: Width of front
shoulder was increased.by 3/16 of an inch to equalize the fullness in the
back shoulder. The blouse (coat) was cut one size larger to eliminate
Points of stress. Circumference (fullness) of top and under sleeve was re- -
duced by 5/16 of an Inch. Seat and crotch in the back were wade larger by

1/4 of an inch and crotch in the front by 1/8 of an inch in order to elimi-

nate stress.
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COMPONENTS

In choosing components to be used with the low shrinkage 65/35
fabric, it was necessary to consider the differential shrinkage between
the outer fabric and the components, even for a dry cleanable garment.,
Otherwise, the first time the wearer of the uniform was caught in a rain
or after the garment had been cleaned a few times, the inner co@omnts
would shrink more .than the outer fabric and cause puckering and distortion
of the .uniform.

The .coat' front 1s one of the critical components, as excessive shrink-
_age (in comparison with outer fabric) would cause distortion in the front
of the garment. Sample’ gérments were mde with three types of coet fronts:
1. standard, cotto.n padding on cotton/wool/hair canvas; 2.'Pellon(a),
style no. 982, 'padding -on standard éanvas; 3. Pellon padding on Arello(b),
style no. 2035, fabric. Basic properties of the standard canvas, Arello,
and Pellon are gi.Ven_in Table IV. The dimensional stability, lower weigh‘t;,,
- and- higher stiffness a_ft'er laundering of the Arello ére desirable properties
| for this end item. Uniforms with each of these coat fromts were wetted out
and évalua.‘.ted for differential sﬁrinkage an&. geﬁeral appeérance. The
'ut‘uform which showed best all around appearance was the one with Arello/

Pellon coat fromt, and it was selected to be used with the Dacron/viscose
tropical fabrid. .

(a) - Pellon is the trade name of a non-woven fabric made with various com~

binations of nylon, rayon, and cotton. It is produced by Pellon Corp.
of New York, N.Y. .

(b) Arello is the trade name of a woven fabric made with an Arnel werp and

a blend filling of Arnel and goat hair. It is produced by Puritan’
Looms of Philadelphia, Pa.
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Another critical component is the lining. The standard lining is a

rayon fabric with high shrinkage. Arrangements were mede to stabilize this
lining by application of a shrink-resistant resin. In this process, the
lining was also subjected to overfeeding in the drying to relieve the ten-
sion on the fabric. A limited amount of the treated lining was received.
As shown in Table IV, the treated lining retained appreciabie shrinkage,
but was considerably more stable than the untreated lining.

Sample garments stitched with cotton thread showed indications of puck-
ering after dry cleaning. This indicated the need for a dimensionally stable

thread such as nylon,

FABRICATION

{ Because 6f the high.synthetic content of the blend fabfic, special pre-
_éahtions were.necessary in the fabrication of garments. éutting of the
‘garment should be éccﬁrate, because if bne part is cut too long, the extré
length can:not be removed in pressing. To minimize puckering during the
sewing operations, experience of industry ﬁas shown that the tension of the
.needle and bobbin threads should be adjusted to the lowest level that would
give an acceptable stitch, and the machine should be adjusted to the minimum
nunber of stitches per inch that would be considered acceptable in appearance.
.In'addition, even feeding of fabric, fine chrome needles, fine tooth feed
dogs, and a small throat plate hole ﬁould_contribﬁte to good sewing results.

Sample uniforms wére made up concurrently with the 50/50 blend fabric

and the 65/35 blend tropical, by the same manufacturer, to study the tailoring
properties of the two fabrics. The fabrication of the samples was followed
through, and it was observed that the 65/35 blend retained the press better

than the 50/50 blend. Additional sample garments of 65/35 fabric were made
»
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up by two other manufacturers to verify its tailorability; and since only a

few garments were fabricated, the contractor changed only the needles and

thread temnsions. No particular difficulties were encountered.

SPECIFICATION AND ADOPTION

Based on the preliminary fabrication studies, the following purchase
description was established for the fabrication requirements of the uniform:
Uniform Men's (Service Khaki) (Dacron 65/viscose 35) 12 November 1956. The
chief differences between the requirements of this specification and that
of the traditional tropical (4) worsted uniform besides the outer fabrics
were as follows: Arello/Pellon coet fronts, pre-shrunk components, and
nylon thread throughout except as recommended in tﬁe proposed changes.

Performance, economy,and potential conservation of wcol offered by the
65% Dacron/35% viscose tropical were considered satisfactory. Sample gar-
ments made up with this fabric were forwarded to the Permanent Naval Uniform
Board and approved as an alternate for the standard tropical worsted khaki
uniform. This fabric was incorporated into Military Specification, Cloth,

Tropical, MIL-C-21115, 15 October 1957.

-~ 18 =




UNIFORM PROCUREMENT AND ISSUE

A trisl procurement of epproximately 500 uniforms was made with 65/35
blend fabric in accordance with the prepared purchaese description except
for some minor changes that were deemed necessary during manufacture.

The modified pattern developed under phe earlier studies proved satisfac-
tory. Nylon thread was used for the most part for all machine stitching.
Exceptions were felling because with nylon thread the machine skipped
stitches, and such minor operations as buttonholes and bartacking. Fo-r
hand felling, silk thread was used because nylon thread twisted and

tangled. The treated standard rayon lining was used for a limited number

of uniforms. It was difficult to work with, especially in the cutting,
because it shifted. Untreated but preshrunk steandard rayon lining was

used for the balance of the garments. The coat fronts usged were made with
Pellon padding on Arello fabric. All other components of the coat front
(haircloth, stays, and sheeting) were the standard ones that had been
preshrunk. The design and contour of the coat front in other respects

were standard. All other components of the uniforms vere the standard
components that had been preshrunk by the uniform contractor. The under-
collar cloth still seemed to have excessive residual shrinkasge in comperison
with the outer febric and required extrsa attention., The results were satis-

factory but the extra hendling was time consuming.

In genersl, the uniforms were fabricated by normal production line

methods. This procurement confirmed the requirements of the purchase descrip-

tion and the teilorability of the fabric. Figure 1 shows one of the uniforms

from this Procurement,

-19-
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Figure 1. Uniformmanufactured with 65%Dacron/35% viscose tropical fabric.




Four hundred and seventy-six of the uniforms were forwarded with ques-
tionnaires to the Naval Air Station in Pensacola, Florida, in June 1958, for
initial issue to cadets. The garments were altered to individual require-
ments when issued. The tailor who made the necessary alterations reported that
he had no difficulty in performing the necessary alterations on the uniforms,
that the patterns used for the garments seemed satisfactory, and that the
uniforms accepted a press well. Compilation of the comments of 150 ques-
tionnaires completed after an average actual wear period of 42 days is shown
in Table IV. According to the data received, it is clear that most of the
cadets liked the appearance and comfort of the uniform, and a majority pre-
ferred this uniform to the standard 100% wool uniform.

TABLE IV

COMMENTS ON INITIAL ISSUE OF 65% DACRON/35% VISCOSE UNIFCRM

Number %
Average number of total days uniform was worn L2 ==t
Average number of times uniform was cleaned 13 =
Number of Cadets to whom uniform was issued 150 100
Appearsnce of uniform liked by 138(®) 93
Uniform felt comfortable to (@) 97

Its overall appeal in cowmperison with standard uniform (based on 140 replies)(b)

vas liked better by 75 5k
was liked as well 53 38
total acceptance 128 91+

(a) One cadet's remarks were cancelled because he appraised uniform solely
on fit.

(v)

Ten cadets made no comments becauge they had not worn a standard uniform.
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