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memhrane tn a fahric According f£o Gore-Tex’s Retailer’s
Guide to Gore-Tex Fabric Gore-Tex fabric was firat
intraduced in 1976 and is new known as first genervation
Gnre-Tew Thia fahric counld hacome contaminatad with
oil body oile 0l1l wvapar from fryving food and even
natural nila found in snome wWwonl qweatera and stor warkina
ag it cshenld When contaminationn occurred the fahric
conld he sponged with alcohol and then rinsed with water
tn return the fabrirc tn its waterproof and breathable
state. (Rerger 108) Tn 1978, according to Gore-Tex's
Retailer’as anide to Gore-Tex Fabric. a new and imnroved
iore-Tey fabric was introduced. The memhrane was made +to
he oleaphobic gn nils would not enter the membrane and
contaminate the fahric. This new and improved fahriec isg
knnwn as secaond generatinon Gore-Tex fabhric.
Patent infarmation on CGore-Taew

PTFFR is patented hy DnPont The exnanded form of
PTRRE i< patenfnd by W. T. GFore and Acsceacriategs Tne . Thay
hegan to apnlyv for a natent in 1969 and they did not dJet
an app11haf1mn accep+ad until 1979 The firet three
applications Gore suhmitted to the UUnited States natent
office failed Tn 19824 Garlaock TIne. and W T, Gore and
Aagnciates Tna were invalved in a law guit GCorae wan
and wags able to keen their natent. Farlock had attempted
to convince the caourt that Sumitomn Rlectric Tndustrieg”

tent and W T.
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ore’s patent wanld he invalid

Tn May 1990 Gore and Tmpra, a medic

~ompanvy in Tennessee. were involved in a law suit In
their defense. Tmnra commissioned a team of materials

srientists o nroduce material fnllowing the Japanese
natent exactlv. The resnlt was a plactic
indigtinouishable from Gore-Tex when comparing them using
the specifications in W. T Gnre’s patent. The United
States Federal Court in Phnenix ruled that Gore’s patent
"failed to define a nni,,‘ne material.” «o their ¢laim of
infringement an their patent by Impra was reiected. GGore
~laime that the Japanege natent is vague, and thevy are
nlanning to appeal the decision. [(Cancar 1261

thahle Memhrane Fahric

n

Uitrex is made by Runrlinagton Mills. It ie made of a
nvlon fahriec with a micrrepovaons rcoating and a durahle
water-renellent finish According to Rurlinagtaon A
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coating g hetter than a laminate, -ing agnes

inta the gsurface of a fahric and a laminate is anlv

adhered tn the curface of a fabric Th

Ide

s rcan bhe nbserved

by looking at the fahric through an electron micrnscone.

The face fabric of Ultrex is made of =

[N

ther Supplex or

Tactel which are nylon fahrics made hy Burlingten Mille.

According to Burlinagton, Ulfrewxw will withstand a force of
25 t+o 40 pounds nf water DAY a square inch hefore



Bion TT is a continuous nolvurethane film threough
which nersniration diffuses to evanorate on thae autside
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(Trachtenherag 174). Rinan TT ig made by Riotex Industries
which is a suhsidiary nf Tharatec., A hiomedical products
firm. Thev develnanesd a waternranf and bhreathable wounnd
drecsing in 1987 and later adanted the nracess for use
in fahrice for autdoor wear fIanzer 172R)
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nkflex TT. Hellv-Tech. Sympat nd Dermoflewx are

alan fabrics with micronnrous membhranes. Rukflex TT is
made by coating Dacron with micronorons nolvnrethane
{Revager 1091 . Helly-Tech,., made hy the Hellv-Hansen
companv,. also hags a peolvurethane cnating. The coating is
made hv the narent company in Norway. and it is annlied
to fabric in the TUnited States Symnatex has a memhrane
made of nolvecter and is made hy the Enka company in the

Netherlande and Jlaminated at Shawmut Mills in
Magsgsachucatta, Dermnflex alceo has a micronarous membrane
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and is made hy Conanltex in Canada nherdqg 174)

Pattern pieces should not he pinned to fabriecs with

micronorons memhranes: weicghtse shaould be used. Pinning
the fahric will create holes large enongh for water drans
to pass throuah, so the fahric wauld no longer he
waternronf Acrcrordinag tn BRurlington’s Technical Bnlletin
an MTltrew. a bhall paint needle shonld he used to sew the
fahriec. When the seamg nf the garment or article are
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~leaned or commercially laundered. BRleach =<h
used,. fahric softeners ahonld he avoided, and
shonld neot be stored until completely drv. gl
recommends that the Gove-Tex fahric he wached
powdered detergent in cold water and that
dried at a low <etting or dripned drvy.
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‘ne purpose of the testing was to compare the

-

gualities and performances of some of the waterproof and
water repellient fabrics available today. I compared the
water resistance, strength, soll resistance, general
appearance, and the smoothness of the seams of the
fabrics. The fabrics tested were Gore-Tex, Ultrex and

nyion. The test procedures followed as close as possibile

to the procedures described in the 1950 edition of t

e
-

e

Technical Manual of the American Assoclatlion of Textiie

Chemists and Coliorists.

Water Repellency

The water repellency of the fabrics of the fabrics were

¢}

tested using AATC

e

Test Method 22, Water Repellency:

Test Specimens

Three specimens (7 X 7 inches) were cut from each of
the three fabrics.

Procedure

The set up for the spray testing is shown in figure 1.
The fabric specimen was piaced in a six inch
embroidery hoop and placed at a 45 degree angle to the

spray nozzlie. The center of the specimen is six

water

C.

stille

i

inches below the spray nozzle. D
{250 mL.) was sprayed onto the fabric. The test
method instructed that the water be 80F. The

temperature of the water was not checked; it was at

room temperature. Aflter the spraying, the specimens



were rated by comparing them to the AATCC Standard
Spray Test Ratings Chart shown in figure 2.

Each of the fabrics had a rating of 90, slight random
sticking or wetting of upper surface. However, the
water drops did not stick to the Gore-Tex fabric as
much as they did to the Ultrex and nylon fabric.

Fabric Strength

The strengths of the fabrics were tested using a Scott
Tester.

Tesit Specimens

The specimens were ¢ by 1.5 inches, and a quarter of
an inch of the yarns were raveled off along ithe six

inch

"
-
o

es of the specimen, Ten of the specimens were
cut with the lengthwise yarns in the long direction
and ten were cut with the crosswise yarns 1n the long
direction.

Procedure

‘he fabric specimen was placed in the clamps of the

+]

W

cott Tester. The force was applied to the fabric
when the pendulum is pulled away Ifrom its original
vertical downward position. A scale at the top o the
Scott Tester glives the amount of force 1n pounds it
took to break the fabric sample. Both wet and dry
strengths of the fabrics were tested. The Scott

Tester 1s shown in figure 3.



Resuits

dry wet
nylon crosswise 65 1lbs. 52.2 lbs.
nylon lengthwise Gz ibs. 55.8 1bs.
Gore~Tex crosswise 61.2 1bs. 62 ibs.
Gore-Tex lengthwise 87.8 1bs. 6.8 1bs.
Ultrex crosswise 70.8 1bs. 66 lbs.
Ultrex lengthwise 77 i1bs. c8 ibs.

All the fabrics had good strength. Gore~Tex 1n the
lengthwise direction was the strongest. It was abile
to withstand 87.8 pounds of force when dry and 96.8

pounds of force when wet. Ultrex 1in the lengthwise

direction withstood 77 pounds of force when dry and &8
pounds of force when wet. Gore-Tex 1s also stronger
wet than dry, and the Ultrex and nylon fabrics were

not stronger wet than dry. It is advantageous for

the fabric to be stronger wet, since 1t would most
likely be used in wet conditions. Ultrex was stronger
than the Gore-Tex in the crosswise direction. Ultrex

in the crosswise direction withstood 70.8 pounds when
dry and 66 pounds of force when wet. Gore~-Tex
withstood €1.2 pounds when dry and 62 pounds when wet.
The Ultrex and Gore-Tex differed more in lts
lengthwise strength than in its crosswise strength.
Gore-Tex varied the most in its strength; the
lengthwise grain of Gore-Tex was over 20 pounds

stronger than its crosswise grain. The greatest



stress in an item made of Gore-Tex should be put on

the lengthwise gralin. The nylon was less strong than

=

both Gore-Tex and Ultrex except in the crosswise
direction when dry. The nylon withstood A5 pounds of
force, and the Gore-Tex withstood 61.2 pounds of

force.

Scoil Release

The fabrics were tested for their abllity to release oily
stains during home laundering. The AATCC Test Method

y Stain Release Method, was

]

130-1981, Soll Release: 01
used.

Test Specimens

Three test specimens (15 X 15 in.) were cut ifrom each
fabric. The test method instructed that the specimens
be conditioned for a minimum of four hours at 21 +
1C{70 + 2F) and 65 + 2% RH, the standard temperature

and humidity level, prior to application of stains.

[,

Due to avallable facilities, the specimens were not
conditioned.

Procedure

The specimens were stained with mineral oll. Five
drops, using a medicine dropper, of the 01l were
placed on each specimen. A five pound welght was left
on the stain for one minute. The specimens were

washed with AATCC Standard Detergent 12

in 105F

s

water, and they were left in the dryer until dry. A

Maytag washer and dryer were used. Then the residual



stalns were rated by

stains were compared
release photographic
Results

The stains”
worst

beling the

stain release).

and Ultrex were 1.9,
the fabrics had
The

ratings are on a scale of
stain release and 5 beling the

The ratings

an extremely

nylon had the best soil release rating.

a panel of three people. The

to the stalins in the stain

replicas.

one to five (one

best

for the nyion, Gore-Tex

3.8 and 3.9 respectively. All of

poor so0oil release rating.

The

nylcn’s better rating may have been due to its darker

color.

and Gore-Tex were turquolse.

have hid

Fabric Appearance

The general appearance of the fabrics aifter

laundering
124-1989,
Laundering.

Test Specimens

Three specimens (15

the fabrics.

[e]
H

Froce e

The fabrics were
with warm water,
cold rinse;

they

Maytag

The nylon fabric

was evaluated using AATCC

Appearance of

washed on the
AATCC
were

washer and dryer were used.

was royal blue and the Ultrex

The darker color may

some of the soil.

repeated home

Test Method

Fabrics after Repeated Home

15 inches) were cut from each of

wash and wear cycle

Standard Detergent 124, and a

dried on the damp dry cycile. A

The fabrics were



wash and dried a total of five times. Next, the
appearance of the fabrics were evaluated by a panel of
three observers. The appearance of the fabrics were
compared to the appearance of the 3-D Smoothness
Appearance replicas. The specimens were not
conditioned at the standard temperature and humidity
level prior to evaluation as the test method
instructed.

Results

The appearance of the fabrics were rated on a scale of

[

-3 (1 beling the worst appearance and 5 being the best
appearance) . The nylon had a rating of 1.9, The
Gore-Tex had a rating of 3.8, and the Ultrex had a
rating of 3.9. The Gore-Tex and Ultrex fabrics both
had a fairliy good appearance after repeated

laundering. Ultrex had the best rating but only by

o

one ten

{

I of @ rating unit. The nylon had a rather
poor appearance rating. The face fabric of the Uitrex
is made of texturized nylon yarns, and the face fabric
of the Gore-Tex appears to be made of texturized nylon
yarns. The yarns in the nylon fabric are not
texturized. The more texturized surfaces of the
Ultrex and Gore-Tex could mask some oI the wrinkles 1n
the general appearance of the fabrics.

Seam Smoothness

The smoothness appearance of seams 1in the fabrics after

repeated home laundering were evaluated using AATCC Test



Method 88B-1989, Smoothness of Seams in Fabrics after
Repeated Home Laundering.

Test Specimens

The seamed spécimens were 15 X 4 inches with the seam
running paraliel to the 15 inch sides. A Singer Dbrand
slze 14 ball point needle and Molnlycke polyester
thread were used to sew the seams. Single needle and
double needle seams running in the crosswise and
lengthwise directlon were evaluated. Three specimens
of each type were evaluated.
Procedure

The specimens were washed in a Maytag washeyr using the

wash and wear cycle, warm water, AATCC Standard

1
W
[v]
o

Detergent 124 and c¢old water rinse; they were d

using the damp dry cycle on the Maytag dryer.

]
-
o]

washing and dryilng procedures were completed a total
of five times. The test specimens were not

conditlioned at the standard temperature and relative

.
[ S
o+

humi y after washing and drying as the test method
instructed. The smoothness of the seams were then
evaluated by a panel of three observers. They
compared the seams to the standard seam smoothness
photographic repiicas. The center of the board that
the specimens and replicas were mounted on was
approximately 5 feet above the floor, and the

observers stood about four feet from the board.



Results

The seams were rated on a scale of one to five {one

being the least smooth and 5 being the smoothest seam

appearancej.

single needle seams double needie seams

nylon crossvise 2

3%

nylon lengthwise

Gore-Tex crosswise 3.

9
Gore-Tex lengthwise 3.2
Ultrex crosswise 3.3
Ultrex lengthwise 2.7

=

he Gore-Tex had the smoothest seams except for th

+h

lat felled seams in the lengthwise direction. Th
Ultrex and Gore-Tex had fairly close ratings, and
both had smoother seams in the crosswise direction
than in the lengthwise. The nylon had the poorest
ratings. As in the appearance of the fabric, the

poorer appearance oi the seams in the nylon fabric

be due to its untexturized yarns.
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The Gare-Tex and Ultrew were fairly equal in their
nerformance of the gualities that were tested The nvlan
had a lesger performance in the gualities that were
teated Some important qna]ifieq thouah . like
windproofness and durabhility were not tested. One way
211 three fabricge differed agreatlv was in price: Gore-Tex
was the mogst exnensgive and the nvlian was the leasat

A11 the fabrics were fairly egual in their water
repellency. The fabrics had equal water repellency
ratings,. hut Gore-Tex had sliaghtly hetter water
renellency The difference was not significant enough
for a hetter rating though

A1l the fahricme had agonod strength Gorve-Tewx in the
lengthwise direction was the strongect. Gore-Tex was the
only one of the three fahric that was stronger wet than
drv The nvlion was the weakegt of the three fabrics

All three nof the fahrice ghowed stains The nvlon
fabric showed the «tain the least of the three fahrics
hut all three had verv noor <nil releaze. The Ultrewx and
Gore-Tex had a stain release rating of 1, the worst
possible stain release rvating. and the nvlon had a better
rating of 1.8.

In the annearance of the fabric Gore-Tex and Ultrex
bath had a fairly good appearance. and the annearance of
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6” Plastic or Glass
Laboratory Funnel

\

ya

Rubber Coverin

LV for Ring Suppor

\

Metal Ring

.

34" Dia. Rubber
Tubing 2” Long

Aluminum Spray
Nozzle .035" Dia.
19 Holes

Fabric Sample
(7" x 7”)

- Metal Embroidery

Hoop (6” Dia.)

La— Metal Holder

and Stand

(A)

034" = 002 Dia,
12 Holes on 27/32” P.C.

034" *+ 002 Dia.
6 Holes on 25/64” P.C.

.034” + 002 Dia.
1 Hole on Center

. = 010
Spray Nozzie
Mati. 24 Ga. Aluminum

[~}
460" “ 7 &°
* .010 ,""‘ LY
=1 f
.347” 0.D. - 9
+.010 T ie
575" - a4
+ 010 IJ )
N
§°.
-t

-

233" i
=005

.1‘0”

=*.010

_ Ll

- Source:

Fig‘urea {L
(Merkel

316)




e AATCC
STANDARD SPRAY TES'I‘

RATINGS

(70150 2) (50150 1) o

100 - HO STICKING OR WETTING
OF UPPER SURFACE.

70 - PARTIAL WETTING OF WHOLE
OF UPPER SURFACE.

50 - COMPLETE WETTING OF WHOLE ‘
OF UPPER SURFACE. |

0.-COMPLETE WETTING OF WHOLR '

UPPER ANO LUWER SURFACES,
COLLMID WAILE ULLD DR PHOTOGRAPIIC LFFKCI.

AATCC RESEARCH TRIANGLE PARK N. C

90 - SLIGHT RANDOM STICKING OR
WETTHRG OF UFPLR SURFACE

80 ~WETTING OF UFPLR SURFACE
AY SPRAY PQINTS.

Source: (Merkel 317)
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Chart
Holder

*‘J

Elongation
Axis

Chart

4———-—;\
Strength

Axis

Pendulum Arm

Pen

Chain

. Woeight
Hoiding

Chart Movement
§ Coupling

Center of Gravity
of Pendulum Weight and Arm

Vertical Line of Machine

Traversing Screw

Gear Box

Motor

Source: {Merkel 170)
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