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1. SC

(-]

PE:

—
—
1

orm: This specification covers a polychloroprene<oated, one side only,
nylon knit in the form of cloth.

=

1.2 Application: Primarily for use in fabrication of protective clothing.

1.3 Safety — Hazardous Materials: While the materials, methods, applications,
and processes described or referenced in this specification may involve the
use of hazardous materials, this specification does not address the hazards
which may be involved in such use. It is the sole responsibility of the
user to ensure familiarity with the safe and proper use of any hazardous
materials and to take necessary precautionary measures to ensure the health
and saflety of all personnel involved.

2. APPLICABLE DOCUMENTS: The following publications form a part \of [his
specificlation to the extent specified herein. The applicaphe” issphe of
referencled publications shall be the issue in effect on the date|lof the
purchasel order.

2.1 U.S. Government Publications: Available from Stédndardization Dpcuments
Order Desk, Building 4D, 700 Robbins Avenue, Philadelphia, PA [9111-5094.

2.1.1 Federlal Specifications:

PPPPH 136 - Packaging of Coated (Plastic; Rubber) and Lamingted Fabrics

2.1.2 Federlal Standards:

FED-SID-191 — Textile Test Me®hods
FED-S[TD-601 — Rubber: Sampling and Testing
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2.1.3 Military Specifications:

MIL-A-5540 — Adhesive, Polychloroprene

2.1.4 Military Standards:

MILSTD-105 — Sampling Procedures and Tables for Inspection by Attributes

3. TECHNICAL REQUIREMENTS:

3.1 Material:

3.1.1 Base Cloth: Shall be plain Jersey, circular-knit nylon 66 stretch yarns
made from hexamethvlene diamine and adipic acid.

3.1.2 Coating] Compound: Shall contain not Tess than 60% by volume™of
polychljoroprene (See 4.5.1), the remainder consisting of saftengrs, curing
agents,| anti-oxidants, and reinforcing materials. The ceating fhall be
suitablly pigmented during compounding so that the curedi.'compounp shall
meet thle requirements of 3.2. The compound shall be ‘Compatible|with the
base cljoth and shall contain no waxes or other ipgredients that|may bloom
to the |surface to adversely affect the coating_adhesion and cemgntability
of the [finished cloth. The ingredients of the)compound shall bp water
insolub[le after curing. The coating compound, when cured in shpet form to
the same degree of cure and in the same mahner as the finished product,
shall hlave properties specified in Table.

3.1.2.1 Aftern application of the foundatiegm coat, which shall be compatible with

the Hase cloth and the remainder\of the coating compound to plroduce the
adhedion specified, the coating compound shall be applied by [a spreader
or cdlender coating operatisoh. on the side showing Tengthwise |ribs,
crosdqwise courses.

3.1.2.2 The qured polychloroprene coating may be Tightly dusted. Thg dusting

powddqr shall be whiting, talc, zinc stearate, or other finelyl divided
minerlal matter whioh does not support mildew growth.

3.2 Propertigs: Clotkhrshall conform to the following requirements; tests shall
be performed on.the product supplied and in accordance with specified test
methods, |insofar as practicable:

3.2.1 Base Cllo%h:

3.2.1.1 Color Natural

3.2.1.2 Weight 2.2 — 2.5 ounces/ FED-STD-191,

square yard Method 5041
(78 - 85 g/m?)
3.2.2 Coating Compound
3.2.2.1 Tensile Strength
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3. 1.1 Initial, minimum 1300 psi (9 MPa) 4.5.2

3. .1.2 Loss After 96 hours Aging, maximum 10% 4.5.3

3. .1.3 Loss After 96 hours Weathering, 4.5.4
maximum 20%

3. .2 Elongation

3. 2.1 Initial, minimum 500% 4.5.2

3. .2.2 Loss After 96 hours Aging, maximum 10% 4.5.3

3. .2.3 Loss After 96 hours Weathering, 20% 4.5.4
paximum

3. Coated [Lloth:

3. .1 Weight, maximum 13 ounces/ FED-STD-191,

.2 Brealing Strength, 2-<nch (50.8 mm)

wide strip, minimum

.2.1 Wales direction

.2.2 Colirse direction

.2.3 Bregaking strength and elongation shall

thg same specimen.

.3 Elondation at break,_2:-inch

(5.8 mm) wide strip, minimum

.3.1 Wales direction
.3.2 Colirse diftection

.4 Coating«Ihickness

square , yard
(440 g/m2y)

55 pounds force
(245 N)

20 pounds force
(89 N)

be determined simult

100%
300%

0.007 —0.0105 1inch
(0.18 = 0.267 mm)

.5 Coating Adhesion in Wales Direction,

minimum

.6 Modulus at 75% Elongation, maximum

8 pounds force
(36 N)

Method 5041

FED-STD-191,
Method 5102

aneously on

FED-STD-191,
Method 5102

FED-STD-601,
Method 2011
and 4.5.5

FED-STD-191,
Method 5970
and 4.5.6

4.5.7
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3.2.3.6.1 Wales direction 15 pounds force
(67 N)
3.2.3.6.2 Course direction 5 pounds force
(22 N)
3.2.3.7 Resistance to Flexing No tears, separation, 4.5.8
or water leaks

3.2.3.8 Resistance to Low Temperature No cracking or water 4.5.9

lTeaks

3.2.3.9 Tension Set, maximum 20% 4.5.10

3.2.3.10 Length: The coated cloth shall be furnished in rolls. Th&|minimum

lTength of a roll shall be 100 yards (91 m), the maximum\ nunber of
pigces in a roll shall be 4, and the Tength of the shebtesy piece in a
roll shall be not less than 10 yards (9 m).

3.2.3.11 MWidth: Shall be as specified by purchaser.

3.2.3.12 Color: The coated side of the cloth shall¢match Sage Greer] 1565.

3.2.3.12.1 age Green 1565 is a manufacturer's identification numben for that

olor.

3.2.3.12.2 Matching: The color shall matchSthe standard sample undgr artificial

aylight having a color temperature of 7500°K and shall e a good
pproximation to the standard sample under incandescent Tlamplight at
P800 °K.

3.3 Quality CToth, as receivededy purchaser, shall be evenly woven, as free
from foneign materials as commercially practicable, and free frgnm
imperfedtions detrimentad to usage of the cloth.

3.3.1 Imperflections: Acegeptability of each lot of cloth shall be based on the

folloWing lists:
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3.3.1.1 Coated Side:

Any cut, hole, tear, or abrasion

Any pinhole

Any uncoated area

Any scorch or burn

Any blister, tunnel, or delamination of coating

Splice mark clearly visible on coated side

Any lump or heavily-—coated area

Crease or wrinkle resulting in doubling or adhesion of surfaces that
cannot be corrected by manual pressure

Uneven coating: thin area where coating is missing or noticeably

T e

STub, slug, kink, or knot resulting in coating streak or ,Uggven coating

Any|spot, stain, or streak over 1 inch (25 mm) in Tength, any direction,

(cTearly visible at approximately 3 feet (1 m))

Any| foreign matter which on removal leaves an uncoased or pgorly coated
alrea

Width Tess than minimum specified

Any|objectionable odor (not characteristic of,coating compound)

Ripples, waviness, dimensional distortion

Edges not cut straight, folded or rolled

Varjation in color or coating

Tackiness (coating will adhere and no®, readily unroll)

Colpr not as specified, sample off 'shade, uneven, or mottled

3.3.1.2 Uncopated Side:

Any|hole
Dropped stitch or run
Snag or pull affecting(cpating

3.3.1.3 Impgrfections shall.be counted regardless of their proximity to each
other except wheré xwo or more imperfections represent a single local
confiition of thewcloth, in which case only the more serious|imperfection
shall be coupted. A continuous imperfection shall be countgd as one
imperfectipnifor each warpwise yard (metre) or fraction thefeof in which
the| imperfiection occurs.

4. QUALITY ASSURANCE PROVISIONS:

4.1 Responsibility for Inspection: The vendor of the cloth shall supply all
samples for vendor's tests and shall be responsible for performing all
required tests. Purchaser reserves the right to sample and to perform any
confirmatory testing deemed necessary to ensure that the cloth conforms to
the requirements of this specification.

4.2 Classification of Tests: Tests for all technical requirements are
acceptance tests and preproduction tests and shall be performed prior to or
on the initial shipment of cloth to a purchaser, on each Tot, when a change
in ingredients and/or processing requires reapproval as in 4.4.2, and when
purchaser deems confirmatory testing to be required.
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reques

ted, preproduction test material shall be submitted to t

For direct U.S. Military procurement, substantiating test data and, when

he cognizant

agency as directed by the procuring activity, contracting officer, or

reques

Sampling and Testing:

t for procurement.

Shall be as follows:

For Acceptance Tests:

Each 1ot of cloth shall

specified in 4.3.1.3 for quality (3.3) and sampled at random for all

tests;

the number of determinations for each requirement shall

be visually examined as

other
be as

specified in the applicable test procedure, or, if not specified therein,
not less than three.

1.1 AT
pro
insy
(454
the

1. Whe
ven
sam

Was

L1 Yar

£ shall be all cloth made under essentially the same 'e0f
uced in a single production run, and presented forcyendd
ection at one time. An inspection Tot shall not.exceed
kg) and may be packaged in smaller quantitiesand deli
basic Tot approval provided lot identificationhlis mainta

a Sstatistical
or, sampling shall
Ting as in 4.3.1 and the report of 446 *shall
used.

sampling plan has been agré€ed upon by pu
be in accordance withv/such plan in 17
state that

by -~Yard Examination of Cloth: xSample unit for this exa

(Ses
MIL

yar

SCoocoo

v

4.5.11) shall be 1 yard (1 mXiy Inspection Tevel shall
STD-105, Level II. The numbé&r of rolls over which the s

age shall be distributed shall be as specified in Table
TABLE I

Lot Size

Yards or Mefwres
1 to 1,200,
1,200 <o 3,200,
3,200Nto 10,000,
10,000 to 35,000,
355000 to 150,000,

150,000

Sample Size,
Rolls
3
5
8
13

20
32

Numbse
inc] 0
incl
incl
incl
incl

er
er
er
er
er

N — O oo

ditions,
r's

1000 pounds
ered under
ined.

chaser and
eu of
such plan

mination
conform to
ample

I.

Acceptanmce

r

4.3.1.3.1 1

b
4.3.1.4

! ) n il ! n il : .
mdrr - LrreEe T UT TS, T©allil TUTT U

G

R N el
d TUL CUTTLATTTS  TTEWET

e examined.

Examination for Length:

e

lot shall
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4.3.1.4.1

4

.2

Individual Roll lLength: The unit of product shall be one roll. The
number of rolls to be examined and the acceptance number shall be in
accordance with Table I. The following conditions are not acceptable:

Any roll1 not having the coated side of the fabric facing as specified

Any roll (gross length) less than minimum or more than maximum
specified

Any roll (gross length) more than 2 yards (1.8 m) less than gross
lTength marked on ticket

Any splices or seams in any roll (if not allowed)

Any roll1 containing more than specified number of pieces

Any piece in roll Tess than minimum specified Tength
Any p'ia(*a in roll less fthan minimum Qpar'i'F'iad width

tal Yardage in Samples: The rolls examined shall beg thqse selected
r examination of individual rolls as specified in. 4,3.1J3. The Tot
all be unacceptable if the total of the gross Tengths off the rolls
n the sample is Tess than the total of the grossilengths [marked on
e tickets.

R

For Preproduction Tests: Shall be as agreed upOt by purchaser|and vendor.

.1

1.

1.

1.

1.

1

Sampgles for Testing: Property requiremerts® specified in 3.2| apply to
the |laverage of the determinations made ‘%o a unit of product [for test

purpgoses as specified in the applicable test methods. Samplel units for
tesfling shall be as follows:

oo

Base Cloth: 9 inches (229 mm)}*~length, full width.

()

red Coating Compound: .(2“square feet (0.2 m2) with a thijckness of
07 —0.08 inch (1.8 =@:0 mm).

()

ating Adhesion Test: Two pieces 12 x 12 inches (305 x 305 mm) taken

fom coated clothsprior to curing. The two pieces shall e placed
gether, coating/ to coating, except for a ldnch (25-mm) [wide
bparation atong a wales edge (allowed by insertion of paper). The
ecimen shavl be cured in the same manner and degree of qure as the
nished(product. If specimens prepared by vendor are nof available,
ecimens may be prepared using adhesive conforming to MIJ-A-5540 or
hesive referenced in FEDSTD-191, Method 5970.

Qa n —Hh v » ot H[O

()

gqLeEq CIOCT  ONE COoMtimuous yara (L ), (U wWigcm.
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4.3.2.1.5 Lot Size: Shall be expressed in units of 1 Tinear yard (1 Tinear m)
and the sample size (number of sample units) shall be as specified
below. The Tot shall be unacceptable if any unit fails to meet any
requirement specified. AlT test reports shall contain the individual
values utilized in expressing the final result.

Lot Size Sample Size
Up to 800, inc] 2
Over 800 to 22,000, incl 3
Over 22,000 5

4.4 Approval:

4.4.1 Samplg¢ cloth shall be approved by purchaser before cloth fan(Cgroduction
use i§ supplied, unless such approval be waived by purchaser. | Results of
tests|on production cloth shall be essentially equivalenti/to ghose on the
approyed sample cloth.

4.4.2 Vendof shall use ingredients, manufacturing procegdlres, procedses, and
methodgs of inspection on production cloth which/are essentiallly the same
as thgse used on the approved sample cloth. _4f) necessary to nmake any
changg in ingredients, in type of equipment for processing, or in
manufgcturing procedures, vendor shall submit for reapproval g statement
of the proposed changes in ingredients and/or processing and, |when
requegted, sample cloth. Production «loth made by the revised procedure
shall|not be shipped prior to receipd of reapproval.

4.5 Test Methods:

4.5.1 Polychloroprene in Coating Gompound: Shall be determined in gccordance
with FED-STD-601, Method A5}, using the following conversion [formula:

wt % of polychhoroprene x specific gravity of sample
1.27

Yol %|=

4.5.2 Tensile Strength.\and Elongation of Coating Compound: Tensile|strength and
elongdtion of ‘etured coating compound shall be determined in adcordance
with FED-STD<601, Methods 4111 and 4121, respectively, before [and after
exposdre toraccelerated aging and weathering tests. The Type |III die
shall |he\Used.

4.5.3 Accelerated Aging of Coating Compound: Test specimen shall be subjected
to 96 hours £ 0.5 aging in accordance with FEDSTD-601, Method 7111,
Oxygen Pressure Test.

4.5.4 Accelerated Weathering of Coating Compound: Test specimen shall be
stretched to 10% elongation, exposed to the weathering unit for
100 hours = 0.5, and tested in accordance with FED-STD-601, Method 7311.
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4.5.5

Coating Thickness:

Shall

minus

4.5.6

Coating Adhesion:

the knitted base cloth thickness.

Shall be determined on a 2-inch (51+m) wid

tested in the wales direction.

4.5.7

Modulus of Coated Cloth:

Shall be determined on specimens

be determined using the coated cloth thickness

e specimen

2.0 inches £ 0.5 (51 mm £ 13) by 3 inches £ 0.5 (76 mm £ 13) with a ldnch

(25-mm) gage length inscribed.

Testing shall

be done on a Tow capacity

testing machine (50 pounds force [222 N] maximum) at a rate of 2 inches

(51 mm) per minute.

The machine shall be operated to stretch

the gage

marks to 2 inches (51 mm) and then immediately reversed to decrease the

gage length to 1.75 inches (44.4 mm).

The number of pounds force (N)

indic
the m

4.5.8 Resis

hted on the test machine at the 75% elongation shall be

dulus.

fance to Flexing: A specimen 8 inches (203 mm) wide and

8 1inc

6—-inch (152-mm) gage length in the center of the colpse direct

lengt
flexi
cycle
minut
coati
then
5516.
m).

4.5.9 Llow T

hes (203 mm) long in the course direction, shall{be marks

h of the course direction shall be governed ®y the clampy
g machine. After the specimen has beensdbjected to 10(

at 50% stretch in the course directien™at a speed of 1(
b, the specimen shall be examined for\evidence of tears ]
g and separation of the coating frop/the cloth. The sp4
e tested for water Teaks in accordance with FEDSTD-191,

The water shall be applied for™3 hours at a height of 1§

pmperature Resistance: Shall be determined in accordancy

FED-ST

(40°})

Testi
Metho

5 feeg

4.5.10 Tens
shal
16 h
(13 71
than
tens

D-191, Method 5874. Test specimen shall be subjected tg
+ 2) for 30 minuteswss’3 and examined for evidence of ¢
be done in accordance with FEDS
be applied for 5 minutes at a hq

g for water Teaks shall
I 5516. The water shall
(1.5 m).

[on Set: AfNspecimen, identical with the modulus specimer]

be maindeained at 100% elongation in the course directid
urs = 8.01. The elongation shall be released at a rate d
m) per minute. After allowing the specimen to recover f
thte& hours, the gage Tength shall be measured and the g
on/ set determined.

ecorded as

at least

d with a

ion. The
of the

0 flexing
cycles per
n the

cimen shall
Method
feet (1.5

with
40°C
acking.
(D491 ,
ight of

+

1

of 4.5.7,

n for

f 0.5 inch

or not less
ercent

4.5.11

Yard-by-Yard Examination:

In addition to inspecting both sid

cloth for visual
through-1ight inspection for pinholes, Tight areas, and windows.
be performed in a darkened area using the
During the examination, when

through-ight inspection shall
1ighting conditions described in 4.5.11.1.

defects, the coated side shall

es of the

be given a separate

The

the surface of the coated cloth is in contact with the Tight table, the

illumination in the darkened room shall

(269

1x) of natural or artificial 1light.

not exceed 25 foot-candles
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