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MIL-PRF-31011
18 January 1996

PERFORMANCE SPECIFICATION
CLOTH, WATERPROOF AND MOISTURE VAPOR PERMEABLE

This specification 1s approved for use by all departments and agencies of the Department of
Defense

1 SCOPE

1 1 Scope This performance specification covers the requirements for woodland camouflage
printed cloth which is waterproof and moisture vapor permeable

2 APPLICABLE DOCUMENTS

2 1 General. The documents histed in this section are specified in sections 3 and 4 of this specifi-
cation. This section does not include documents cited in other sections of this specification or
recommended for additional information or as examples While every effort has been made to
ensure the completeness of this list, document users are cautioned that they must meet all specified
requirements documents cited in sections 3 and 4 of this specification, whether or not they are
listed.

Beneficial comments (recommendations, additions, deletions) and any pertinent data which
may be of use in improving this document should be addressed to Defense Personnel Sup-
port Center, Clothing and Textiles Directorate, Attn: DPSC-FNSE, 2800 South 20th Street,
Philadelphia, PA 19145-5099, by using the Standardization Document Improvement Pro-
posal (DD Form 1426) appearing at the end of this document or by letter

AMSC N/A FSC 8305

DISIRIBUTIONSIATEMENT A Approved 1or pubiic tetedse, distiibution is univtiied
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2 2 Government documents

2 2 1 Specifications, standards, and handbooks The following specifications, standards, and
handbooks form a part of this document to the extent specified herein  Unless otherwise specified,
the 1ssues of these documents shall be those listed 1n the 1ssue of the Department of Defense Index
of Specifications and Standards (DODISS) and supplement thereto, cited in the solicitation (see
62)

SPECIFICATIONS

FEDERAL
0-1-503 - Insect Repellent, Clothing and Personal
Application
P-D-245 - Detergent, Laundry and Hand Dishwashing
(Granular)
STANDARDS
FEDERAL

FED-STD-101 - Test Procedures for Packaging Matenals
FED-STD-191 - Texule Test Methods

(Unless otherw1se indicated, copies of Federal and military specifications, standards and
handbooks are available from the Standardization Documents Order Desk, Bldg 4D, 700 Robbins
Avenue, Philadelphia, PA 19111-5094.)

2 2 2 Other Government documents, drawings, and publicatons The following other Govern-
ment documents, drawings, and publications form a part of this document to the extent specified
herein  Unless otherwise specified, the 1ssues shall be those in effect on the date of the solicita-
tion

DRAWINGS

US ARMY NATICK RESEARCH, DEVELOPMENT, AND ENGINEERING
CENTER

2-1-1516B - Woodland Pattern - 60 inches

2 3 Non-Govemment pubhications The following document(s) form a part of this document to
the extent specified herein  Unless otherwise specified, the 1ssues of the documents which are
DoD adopted shall be those hsted in the 1ssue of the DODISS cited 1n the sohcitahon  Unless
otherwise specified, the issues of documents not listed in the DODISS are the 1ssues of the docu-
ments cited 1n the solicitation (see 6 2)
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AMERICAN ASSOCIATION OF TEXTILE CHEMISTS AND COLORISTS (AATCC)
Evaluation Procedure 1 - Gray Scale for Color Change
Evaluation Procedure 3 - Chromatic Transference Scale

119 - Color Change Due to Flat Abrasion (Frosting)
Screen Wire Method

135 - Dimensional Changes 1n Automatic Home Laundenng of
Woven and Knit Fabnics

(Copses should be obtained from the American Association of Textile Chemists and Colorists,
P.O Box 12215, Research Tnangle Park, NC 27709-2215)

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI/ASQC Z1 4 - Samphing Procedures and Tables For
Inspection By Attributes

(Copies should be obtained from the Amencan National Standards Institute, 11 W 42nd Street,
New York, NY 10036-8002 )

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

D 2582 - Puncture-Propagation Tear Resistance of Plastic
Film and Thin Sheeting

D 3776 - Standard Test Methods for Mass Per Unit Area
(Weight) of Woven Fabnc

D 5034 - Breaking Force and Elongation of Textile Fabnics
(Grab Test)

E 96 - Water Vapor Transmission of Materials, Procedures
B and BW

(Copies should be obtained from the Amencan Society for Testing and Matenals, 1916 Race
Street, Philadelphia, PA 19103-1187)

{(Non-Government standards and other publications are normally available from the organiza-
tions that prepare or distribute the documents These documents also may be available in or
through libranes or other informational services.)

2 4 Order of precedence In the event of a conflict between the text of this document and the ref-
erences cited herein, the text of this document takes precedence. Nothing 1n this document,
however, supersedes applicable laws and regulations unless a specific exemption has been
obtained
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3 REQUIREMENTS

3 1 Standard sample The basic matenal shall match the standard sample for shade, appearance,
and texture on the face side and shall be equal to or better than the standard sample with respect to
the charactenstics for which the standard sample 1s referenced

3 2 First article When specified (see 6 2), a sample shall be subjected to first article inspection in
accordance with 4 2

3 3 Basic material The basic matenal shall be a woodland camouflage pattern nylon fabnc The
face side shall be the woodland camouflage printed side of the basic matenal The back side shall
be compatible with state of the art seam sealing matenals and technology The components of the
basic matenal shall be approved (see 6 3 and 6 7) The finished basic matenal shall meet the
requirements spectfied in Table I and 3 5 when tested as specified in 4.3 3, shall match the stan-
dard sample for shade, appearance, and pattern execution as specified 1n 3 4 and 3 6, and shall
conform to the infrared reflectance requirements of 3 7 when tested as specified n 4 3 3

TABLE 1 Physical requirements

Requirement

Charactenstic Mmimmum Maximum
Overall weight, oz/sq yd 40 60
Breaking strength, lbs

Warp 135

Filling 100
Teanng resistance, kgf

Warp 22

Filling 28
Hydrostatic resistance, pst

Initial 90

After strength of coating 80

After abrasion 70

After gh humidity 80

After diethyltoluamude 80
Suffness, cm

At 70 degrees Fahrenhext 12.0

At 0 degrees Fahrenheit 130
Physical surface appearance 1/
Blocking, rating No 2
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TABLE ! Physical requirements (continued)

Requirement

Charactenstc Minimum Maximum
Resistance to leakage
Imtial No leakage
After cold flex (-25°F)
Warp No leakage
Filling No leakage
After physical surface appearance No leakage

Moisture vapor transmission rate,
g/sq m/24 hours

Procedure B 400
Procedure BW 5000
Spray rating
Imtal 100,90,90
After 3 launderings 90,90,80
Resistance to organic hquids 2/

1/ Both sides of the sample shall be visually examined for any evidence of physical surface
appearance changes after 5 laundenng cycles as specified in 4 3 3.2 The physical surface
appearance of the laundered sample shall show no difference when compared to the unlaundered
sample

2/ The face side of the basic material shall show no wetting by n-tetradecane, nitially and after
3 laundenings Different specimens shall be used for imtial and after laundenng tests

3 4 Color The face side of the finished basic matenal shall match Light Green 354, Dark Green
355, Brown 356, and Black 357, each area matching the specific colors of the pattern n accor-
dance with the applicable standard sample referenced in the contract The color of the back side
of the finished basic material shall approximate the colors of the woodland camouflage printed
face side or shall be Camouflage Green 483.

3 4 1 Matching. The finished basic material shall match the standard sample when viewed under
filtered tungsten lamps that approximate artificial daylight and that have a correlated color tem-
perature of 7500 + 200 K, with illumination of 100 + 20 foot candles, and shall be a good match
to the standard sample under incandescent lamplight at 2300 + 200 K.

3.5 Colorfastness. The face side of the fimshed basic matenal shall meet the following color-
fastness requirements when tested in accordance with 4.3.3 for the charactenstics hsted below
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Requirements

Fastness to laundenng
(after 3 laundenings)

Fastness to accelerated
laundering
(Black print only)

Equal to or better than a rating of
"good" for color change and equal to
or better than a rating of "far" for
staining of color transfer cloth

Equal to or better than "3-4" rating
on AATCC Gray Scale for evaluating
change 1n color when compared to the

unlaundered sample

Fastness to hght (after Equal to or better than the standard
40 hours) sample, or equal to or better than
“farr "

Equal to or better than the standard
sample or not less than AATCC
chromatic transference scale rating
of3.5 U/

Fastness to crocking

Fastness to abrasion Equal to or better than the standard

(Black 357 only) sample or not less than "3-4" rating
on AATCC Gray Scale for evaluating
change 1n color when compared to the
unabraded sample

Fastness to high humidity No appreciable change 2/

/ Except Black 357 shall show an AATCC chromatic transference scale rating of not less than

1
1.0

2/ An appreciable change in color means a change that 1s immediately noticeable on comparison
of the test specimen with the original, unexposed sample If closer inspection or a change of
angle of hight is required to make apparent a slight change of color, then change 1s not consid-
ered appreciable

3 6 Pattern execution The pattern shall reproduce the standard sample n respect to design,
colors, and registration of the respective areas The pattern repeat of the dyed, printed, and fin-
1shed basic material shall be 27.25 inches (+2.00 inches, -2.50 inches) in the warp direction. The
various areas of the pattern shall be properly registered in relation to each other and shall present
definite sharp demarcations with a minimum of feathenng or spew Each pattern area shall show
solid coverage When the standard sample is not referenced for pattern execution or design, a
pattern drawng shall be provided, and the pattern on the fimshed basic matenal shall match that
of drawing 2-1-1516B

O
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3 7 Infrared reflectance The infrared reflectance of the colors n the four-color, camouflage-
printed, fimished basic matenal shall conform to the requirements specified in Table I when
tested as specified in 4.3.3.18

TABLE I Spectral reflectance requirements

Reflectance values (percent)
Dark Green 355

Wavelength, Black 357 Light Green 354 and Brown 356
Nanometers (nm) min_max min_max__ min _max
600 - - g8 20 313
620 - - 8 20 3 13
640 - - g8 20 3 13
660 - - 8 22 3 13
680 - - 8 36 3 22
700 - 20 14 60 8 46
720 - 30 26 78 20 66
740 - 33 40 90 30 80
760 - 33 50 92 32 88
780 - 34 55 92 32 90
800 - 34 55 92 32 90
820 - 35 55 92 32 90
840 - 35 55 92 32 90
860 - 35 55 92 32 90

3 8 Water repellency. The basic material shall conform to the water-repellency requirements of
Table I If necessary, to meet the water-repellency requirements the basic matenal may be given
an approved, durable, water-repellent treatment on the face side. The use of materials other than
approved water repellents 1s prohibited (see 6.3)

39 Odor The finished basic matenal shall be free from any objectionable odor
4 VERIFICATION

4 1 Classificanon of inspection The inspection requirements specified herein are classified as
follows

1 First article inspection (see 4.2)
2 Quality conformance inspection (see 4.3)

4.2 First aricle inspection  The first article, submitted in accordance with 3.2, shall be mspected
as specified 1n 4.3.2 through 4 3 3 18 for compliance with design, construction, workmanship
and dimensional requirements

4 3 Quahty conformance inspection Sampling for inspection shall be performed in accordance
with ANSIVASQC 7.1 4, except where otherwise indicated
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4 3 1 Component and material inspection In accordance with 4 1 above, components and
matenals shall be tested n accordance with all the requirements of referenced specifications,
drawings, and standards unless otherwise excluded, amended, modified, or qualified in this
specification or applicable procurement documents

4 3 2 Examination of the end item Examination of the end item shall be in accordance with
413121

4 321 Visual examination The cloth shall be examined for the defects listed below

General

Any cut, hole, tear, scratch, or abrasion mark

Abrasion resulting 1n a thin or weak place

Any pinhole

Any area without waterproof finish (1 e, coating or laminating
film)

Any thin area (1 e., thinly coated area)

Any lump (1 ¢ , heavily coated area)

Any pnt, blister, tunnel, bubbles, or delamination of components

Any spot, stain, or streak more than 1 inch in combined
directions 1/ or any foreign matter 2/

Any embedded foreign matter

Any scorch or burn

Crease or wrinkle resulting 1in doubling that cannot be corrected
by manual pressure, adhesion of surfaces against each other, or
any diagonal distortion of woven (face) fabnc surface

Any solid lump, defined as a slub C or 4, or knot which exceeds
level C on the respective Sears Fabnic Defect Scale (see 6.6)

Multiple floats or skips, 1/2 inch or more 1n either warp or
filling direction of face fabnc

Any tackiness

Any odor other than that which 1s characteristic of the coating
or laminating compound or water-repellent finish 3/

Not clean

Camouflage pattern (face side)

Any skitteriness of pattern exceeding that shown by the standard
sample

Pattern design not equal to standard sample

Excessive feathering or spew of pattern

Pattern repeat not equal to the standard sample

Warpwise pattern repeat less than 24 75 inches or more than 29 25
inches

Any color off shade, not uniform, mottied, or spotted (woven/face
fabnic side only)

Width
Trimmed width less than mmimum <pecified
Selvages not tnmmed
Edges not straight and uniform
Falnic edges curled. rolled. folded. doubled. scalloped. or wavy
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1/ Clearly visible at normal inspection distance (approximately 3 feet)

2/ For the back side, any spot, stan, streak, off-shade area, or discoloration that 1s a result of the
physical distortion or a result of uneven dyeing of a backing fabnc of a laminated basic matenal
shall not be scored for this condition Foreign matter shall be defined as waste, fly, or extrane-
ous matenal that has been spun into yam or woven or knit into fabric

3/ Odors of chemicals commonly used in coating or laminating compounds or in water-repellent
finishes shall not be regarded as objectionable

43 3 Enditem testing The finished basic matenal shall be tested for the characteristics listed in
Table Il The sample unit shall be 6 continuous yards full width of the fimished basic material
Test methods shall be 1n accordance with FED-STD-191 unless otherwise specified

TABLE Il End item tests

Requirement

Charactenstic paragraph Test method
Overall weight, oz/sq yd 33 ASTM D-3776
(Method C)

Breaking strength, lbs

Warp 33 ASTM D-5034

Filling 33 ASTM D-5034
Teaning resistance, kgf

Warp 33 4331

Filling 33 4331
Hydrostatic resistance, psi

Imtal 33 4332

After strength of coating 33 4333&4332

After abrasion 33 4334&433.2

After mgh humdity 33 4335&4332

After diethyltoluarmde 33 4336&433.2
Stiffness, cm

At 70 degrees Fahrenheit 33 5204

At 0 degrees Fahrenheit 33 4337
Physical surface appearance 33 4338
Blocking, rating 33 4339
Resistance to leakage

Initial 33 43310

After cold flex 33 43311 &433.10

After physical surface

appearance 33 4338 &43310
Moisture vapor transmission ASTM E-96

rate, g/sq. m/24 hours

Procedure B 33 433.12
Procedure BW 33 43313

Spray rating

ininal 33 5526

After ? launderings R 5552 and S526

>
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TABLE 11l End item tests (continued)

Requirement

Characteristic paragraph Test method
Resistance to organic liquids
Imtial 33 43314
After 3 laundenings 33 5552& 43314
Colorfastness to
Light 3.5 5660
Laundenng (after 3 cycles) 35 43315
Accelerated laundening
(Black 357 only) 3.5 43316
Crocking 3.5 5651
Abrasion (Black 357 only) 35 43317
High humidity 35 4335
Infrared reflectance 37 43318

4 33 1 Teanng resistance Testing shall be 1n accordance with ASTM D-2582 except that five
warp and five filling specimens shall be tested 1in accordance with section 4 of FED-STD-191

Specimen size shall be 8 inches by 8 inches

Only one tear shall be made on a single specimen The specimen shall be positioned
with the face side toward the probe and with the designated yams of the face fabric at nght
angles to the direction of the tear

The test shall be conducted using the standard drop height of 508 + 2 mm If the tears
not straight on the face side of the specimen, the result shall be considered invahid and another
specimen shall be tested

The thickness of the specimen shall not be measured
4 3 3.2 Hydrostatic resistance, imtial Testing shall be in accordance with FED-STD-191

method 5512 except that water pressure shall be applied to the face side of the finished basic
material only

4 3 3 3 Hydrostatic resistance after strength of coating Testing shall be in accordance with
FED-STD-191 method 5972 except that the specimens shall be stretched at 20 pounds

4 3 3 4 Hydrostatic resistance after abrasion Testing shall be in accordance with FED-STD-191
method 5302 except that a sohd rubber diaphragm, 0 030 + 0 010 inch thick, with a nonmetallic
contact shall be used

1o
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The abradant shall be the back side of the finished basic matenal  The back side of the
specimen shall be abraded 1000 double strokes and then tested for hydrostatic resistance with
the abraded portion of the test specimen centered in the hydrostatic test area

4 3 3 5 Hydrostatic resistance afier high humidity

Three 4 by 4 inch specimens shall be laid flat, face side up, on a supporting plate and the
assembly placed in a desiccator containing water in the lower portion The water level shall be
approximately 1 inch below the specimens.

The lid of the desiccator shall be put 1n place and the desiccator placed in a circulating air
oven having a temperature of 125 + 2 degrees F for a period of 7 days

At the end of the aging period, each specimen shall be removed from the desiccator and
then immediately examined for colorfastness and tested for hydrostatic resistance.

4 3 3 6 Hydrostatic resistance after diethyltoluamide

Five 4 by 4 inch specimens shall be laid flat, face side up, on a glass plate 4 by 4 inches
by 1/4 inch thick

Three drops of diethyltoluamude conforming to type II, concentration A of 0-1-503 shall
be apphed to the center of each specimen.

A glass plate shall be placed on each specimen and a four pound weight placed on top

After 16 hours, the specimens shall be removed from between the glass plates and tested
immedately for hydrostatic resistance

4 3 3 7 Stffness at O degrees Fahrenheit. Testing shall be in accordance with FED-STD-191
method 5204 except that the test specimens shall be subjected to a temperature of 0 + 2 degrees
F for a minimum of 4 hours, and the test shall be performed 1n a still atmosphere at that tempera-
ture

4 3 3 8 Physical surface appearance laundenng test

Place 2 + 0.2 pounds of the finished basic material and, if needed, ballast 1n an automatic
washing machine set on permanent press cycle, high water level, and warm (100 + 10°F, -0°F)
wash temperature

Each sample unit, 48 inches in length by full wadth, shall be cut in half acioss the width
of the fabnc One half of the sample unit (24 inches) shall be laundered the other half retained
for final evaluation (unlaundered)
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Place 0 S ounces (14 grams) of detergent conforming to type Il of P-D-245 into the
washer The duration of each laundenng cycle shall be 30 + 5 minutes

After laundenng, place sample and ballast 1n an automatic tumble dryer set on permanent
press cycle, high heat setting (150-160°F) and dry for approximately 15 minutes

Conduct 5 laundenng and drying cycles After each drying cycle, examine both sides of
the cloth for changes in physical surface appearance Sample shall show no changes in physical
surface appearance when compared to the unlaundered sample

Afler the fifth laundenng and drying cycle, the sample shall be evaluated for resistance 1o
leakage properties

The laundening equipment, washer and dryer, shall be 1n accordance with AATCC test
method 135

4 3 3 9 Blocking, rating Testing shall be in accordance with FED-STD-191 method 5872
except that only one specimen shall be tested

4 3 3 10 Resistance to leakage, imitial Testing shall be 1n accordance with FED-STD-191
method 5516 except that water pressure shall be apphied to the face side of the finished basic
matenial

The hydrostatic head shall be 50 centimeters and shall be held for 10 minutes

The report shall only include measurement of the appearance of water drops The
appearance of 1 or more water drops within the 4-1/2 inch test area shall be considered a test
failure

4.3 3.11 Resistance to leakage after cold flex (-25°F) test

One 8 inch by 12 inch area shall be cut from the sample unit with the 8 inch dimension
the indicated direction (warp or filling as applicable)

The specimen shall be conditioned and flexed as specified in method 2017 of FED-
STD-101 except the specimen shall not be aged, the short edges shall not be heat sealed or
otherwise joined, and the specimen shall be flexed for 1500 cycles The 8 inch by 12 inch
specimen shall be mounted on the flex test apparatus, placed 1 a test chamber at -25°F for |
hour, and then flexed 1n the test chamber at -25°F

Two 6 inch by 8 inch specimens shall be cut from the 8 inch by 12 inch flexed specimen
and tested for hydrostatic resistance 1n accordance with method 5516 of FED-STD-191 wath
water pressure applied to the face side
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4 3 3 12 Moisture vapor transmission, procedure B

The back side of the cloth shall face the water.

The free stream air velocity shall be 550 + 50 FPM as measured 2 inches above the fab-
nic specimen. The air flow shall be measured at least 2 inches from any other surface

The test shall be run for 24 hours and weight measurements shall be taken at only the
start and completion of the test

At the start of the 24 hour test period, the air gap between the water surface and the back
of the specimen shall be 3/4 + 1/16 inch. Five specimens shall be tested.

4 3 3 13 Moisture vapor transmission, procedure BW
The back side of the cloth shall face the water.

The free stream air velocity shall be 550 + 50 FPM as measured 2 inches above the fab-
nic specimen  The air flow shall be measured at least 2 inches from any other surface

The test shall be run for 2 hours and weight measurements shall be taken at only the start
and completion of the test

Five specimens shall be tested The specimens shall be sealed 1n any manner which
prevents wicking and/or leakage of water out of the cup

4.3.3.14 Resistance to organic liguids

Place a small specimen of the basic material on a smooth horizontal surface, face side up

Using a pipette or eye dropper, gently deposit one drop of n-tetradecane on the surface of
the specimen

After 30 seconds, examine the specimen under hight at an angle Absence of hght reflec-
tance at the cloth/drop interface shall be taken as evidence of wetting

Three specimens (or areas) taken at vanous locations across the sample unit shall be
tested Evidence of wetting on one or more specimens shall be considered a test failure

4 3 3 15 Colorfastness to laundering (after 3 cycles) Testing shall be in accordance with
FED-STD-191 method 5614 except that specimen size shall be 4 grams + 0 1 gram. All colors
shall be tested except for the black

4.3.3 16 Accelerated laundenng test The test proccdurc shall be 1in accordance with FED-
STD-191, test method 5614, except the following deviatons shall apply
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Cut five specimens containing predominantly black print, each 4-1/2 inches by 3 inches,
from the basic matenal and then fold in half, with the face side out, to form a bag 2-1/4 inches by
3 inches in dimension

Machine stitch the open edges together (seam allowance of no more than 1/4 inch) to
form a bag leaving an opening apgroxlmatcly one inch in length Through the opening, add 35
stamnless steel spheres Close the bag by stapling or stitching

Place the bag 1n a stainless steel cylinder (one bag per cylinder) without the color transfer
cloth, add 50 ml of type 11 P-D-245 detergent solution (0 S percent by weight detergent solution)
and 100 stainless steel spheres and close tightly Place the stainless steel cylinder in a preheated
Launder-Ometer set at a water bath temperature of 160 + S°F

Agutate the cylinder for one (1) hour mamtaining a constant temperature. At the end of
the laundening cycle, remove the bag from the cylinder and ninse thoroughly 1n a beaker or n
running tap water at 100 + 5°F for five (5) minutes with occasional stimng or hand squeezing

Remove excess water by squeezing 1n hand (not extracting) and then dry bag n auto-
matic tumble dryer set on permanent press cycle, 150-160°F, for fifteen minutes (more than one
bag can be dnied together). If the bag breaks open to release the contained spheres at any time
durnng the test, the test shall be considered invahd and another bag specimen shall be prepared
and tested

Remove all spheres from the bag and evaluate each face of the bag without pressing or
roning the bag Each face of the laundered bag shall be compared to the onginal sample (un-
laundered) in accordance with AATCC evaluation procedure 1 for evaluation of Gray Scale for
color change, and the rating shall be based on the portion of the black print exhibiting the most
color loss The lower of the two ratings of each bag shall be recorded as the result for the bag
Failure of any of the five bags to meet the required rating shall be considered a test failure

433 17 Abrasion (Black 357 only) Testing shall be 1n accordance with AATCC 119 except
that the number of abrasion cycles shall be 300

e
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4 3 3 18 Infrared reflectance test

Spectral reflectance data shall be determined on the face side and shall be obtained from
600 to 860 nanometers (nm) at 20 nm intervals on a spectrophotometer (see 6 4) relative to the
banum sulfate standard, the preferred white standard Other white reference materials may be
used provided they are calibrated to absolute white, € g. magnesium oxide or vitrolite tiles (see
65)

The spectral band width shall be less than 26 nm at 860 nm Reflectance measurements
may be made by either the monochromatic or polychromatic mode of operation. When the
polychromatic mode 1s used, the spectrophotometer shall operate with the specimen diffusely
illuminated with the full emission of a source that simulates either CIE source A or CIE source
D65

The specimen shall be measured as a single layer, backed with six layers of the same
fabnc and shade Measurements shall be taken on a mmimum of two different areas and the data
averaged The measured areas should be at least 6 inches away from the selvage

The specimen shall be viewed at an angle no greater than 10 degrees from the normal,
with the specular component included

Photometric accuracy of the spectrophotometer shall be within 1 percent and wavelength
accuracy within 2 nm The standard aperture size used 1n the color measurement device shall be
1 0to 125 inches in diameter.

Any color having spectral reflectance values falling outside the limuts at four or more of
the wavelengths specified shall be considered a test failure

5 PACKAGING

5 1 Packaging. For acquisition purposes, the packaging requirements shall be as specified in the
contract or order (see 6.2) When actual packaging of materiel is to be performed by DoD per-
sonnel, these personnel need to contact the responsible packaging activity to ascertain requisite
packaging requirements Packaging requirements are maintained by the Inventory Control
Point's packaging activity within the Military Department or Defense Agency, or within the
Mihtary Department's System Command Packaging data retneval 1s available from the manag-
ing Military Department's or Defense Agency's automated packaging files, CD-ROM products,
or by contacting the responsible packaging activity

6 NOTES

(This section contains information of a general or explanatory nature that may be helpful, but is
not mandatory )
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6 1 Intended use The cloth 1s intended for use 1n constructing the bivy cover for the modular
sleeping bag (MSB) The bivy cover completely protects the sleeping bag from the ground

6 2 Acquisition requirements  Acquisition documents should specify the following

a Title, number and date of this specification

b Issue of DODISS to be cited in the solicitation and, 1f
required, the specific issue of individual documents
referenced (see 2.2.1 and 2 3)

¢ When first article mspection 1s required, (see 3.2) the
item will be tested and should be a first article sample
The contracting officer should include specific
mstructions 1n acquisition documents regarding
arrangement for examinations, quantity, and testing and
approval

6 3 Water repellent  Approval of components and combinations 1s the responsibility of U.S
Army Natick Research, Development, and Engineening Center, Natick, MA 01760-5014, and 1s
based on extensive tests, including those for toxicity which are not set forth in this document
Because of the time necessary to conduct full evaluation (approximately six months), only those
chemical treatments already approved and so listed in the invitation for bids or request for pro-
posals shall be considered acceptable for the related procurement

6 4 Spectrophotometer Suitable spectrophotometers for measuring spectral reflectance in the
visible/near infrared include the Diano Hardy, Diano Match Scan, Milton Roy Match Scan 2,
Hunter D54P-IR, Applhed Color Systems Spectro Sensor I & II, ACS CS-5, Hunter VIS/NIR

Spectrocolonmeter, and the MacBeth 1500 with IR options

6 5 White standard Barium sulfate of surtable quality for use as a white reference standard is
available from the Eastman Kodak Company The same source has available magnesium
reagent (ribbon). Suitable tiles can be obtained from the National Institute of Standards and
Technology or the instrument manufacturers

6 6 Fabnc defect scales Fabnc defect replica kits are available from Sears Roebuck and Com-
pany, Department 817, (ATTN BSC 23-29), Sears Tower, Chicago, IL 60684

fo
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6 7 Component matenal formula approval Approval of component matenals 1s the responsibil-
ity of the U S Army Natick Research, Development and Engineenng Center, Natick, MA
01760-5019 Component material approval 1s based on extensive tests including those for tox-
icity which are not set forth in this specificahon Because of the ime required to evaluate and
approve new component matenals (approxmmately 6 months), only those component matenals
already approved will be considered acceptable for the related procurement Information per-
taining to approval of new component materials should be obtained from the U S. Army Natick
Research, Development and Engineening Center The list of approved component matenals may
be obtained from the contracting activity

6 8 Recycled, recovered, or environmentally preferable materials  Recycled, recovered, or
environmentally preferable materials should be used to the maximum extent possible provided
that the material meets or exceeds the operational and maintenance requirements, and promotes
economucally advantageous life cycle costs

6 9 Subject term (key word) listing

Basic matenal

Bivy cover
Modular sleeping bag (MSB)

6 10 Acceptance critenia Acceptance cntena shall be as specified in the contract or purchase
order.

Custodians Prepanng activity
Navy - MC DLA -CT
Amy - GL

Project No 8305-0567
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