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MIL-W-530H

29 April 1988
SUPERSEDING
MIL-W-530G

23 July 1986

MILITARY SPECIFICATION

WEBBING, TEXTILE, COTTON, GEWERAL PURPOSE, NATURAL OR IN COLORS

This specification is approved for use by all Departpents and Agencles of
the Department of Defense,

1. S&CCOPE
1.1 Scope.

This document covers various types of cotton webbing.

1.2 Classification., The webbing shall be of the following typesa and

classes as specified (see 6.2):

Type Il
Type Ila
Type IIn
Type II1
Type IV
Type V
Type VI
Class 1
Clasas 1a

Class 1b

= Medium weight webbing (hard texture)

= Medium weight webbing (soft texture)

= Madiun heavywcight wabtbing

- Heavyweaght webbing

« Webbing, special use

— Webbing, multiple weave

= Webbing, special (appliances and wicks)

- Natural

=~ Natural, water repellent, mildew resistant, 2, 2°
methylenebis=-{l=chlorophenol) (see £.5)

-~ Natural, water repellent, mildew resistant (copper-6-
quinolinclate)

Beneficial comments (reccmmendations, additions, deletions) and any
pertinent data which may be of use in improving this document
should be addressed to: U0.5. Army Natick Research, Development,
and Engineering Center, Natick, MA 01760-5014 by using the self-
addressed Standardization Document Improvement Proposal (DD Form
1426) appearing at the end of this document or by letter.

AM3C N/A

FSC 8305

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited,
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Class 2 = Bleached
Class 2a « Bleached, water repellent, mildew resistant 2z, 2’
methylenebis={4%=chlorophenol} {(see 6.5}
Class 3 = Dyed
Class 4 . Dyed, water repellent, mildew resistant (copper 8-
quinolinolate)

Class 7 -~ Dyed, water repellent, mildew resistant, 2, 2'
methylenebis-(4=cholorophencl} (see 6.5}
Class 8 - Dyed, water repellent
2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifirations, standards, and handbooks. The following
specifications, standards, and handbooks form a part of this specification to
the extent specified herein. Unless otherwise specified, the issues of these
documents shall be those listed in the issue of the Department of Defense
Index of Specifications and Standards (DODISS) and supplement thereto, cited
in the sclicitation,

SPECIFICATION
MILITARY
MIL-P-Y43334 -~ Packaging of Textile Webbing and Tape
STANDARDS
FEDERAL
FED-8TD-191 -~ Textile Test Methods
MILITARY

MIL-STD-105 - Sampling Procedures and Tables for Inspection
by Attributes

(Coples of specifications, standarda, and handbooks required by contractors
in connection with specific acquisition functions should be cobtained from the
contracting activity or as directed by the contracting activity.)

2.1.2 Qther Government documents, drawings, and publications. The
following other Government documents, drawings, &nd publications form a part
of thls specification to the extent specified herein. Unless otherwise
specified, the issues shall be those 1n effect on the date of the
spolieitation.
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FEDERAL TRADE COMMISSION
Rules and Regulations Under the Textile Fiber Products Identification Act

{Copies may be obtained from the Federal Trade Commission, Pennaylvania
Avenue at Sixth Street, N.W., Washington, DC 20580-0001.) .

{Copies of drawings, publications, and other CGovernment documents required
by contractors in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting
activity,)

2.2 Other publications. The following documents form a part of this
specification to the extent specified herein. Unless otherwlise specified, the
issues of the documents which are DOD adopted shall be those listed in
the issue of the DODISS specified in the solicitation, Unless otherwise
specified, the issues of documents not listed in the DODISS shall be the
133ues of the nongovernment documents which are current on the date of the
sclicitation,

AMERICAN ASSOCIATION OF TEXTILE CHEMISTS AND COLORISTS (AATCC)
Chromatic Transfercnce Scale

{Copies should be obtained from the American Adssociation of Textile Chemists
and Colorists, P.0. Box 12215, Research Triangle Park, NC 27709=2215%,)

{Nongovernment standards and other publications are pormally availadle from
the organizations which prepare or which distribute the documents. These
documents also may bde avallable in or through libraries or other informational
services, )

2.3 Order of precedence, In the event of a conflict between the text of
this specification and the references cited herein, the tex:t of this
specification shall take precedence. WNothing in this specification, however,
shall supersede applicable laws and regulations unless a specific exemption
has been obtained,

3. REQUIREMENTS

3.1 Standard sample. The dyed webbing shall match the standard sample for
shade and appearance and shall be equal to or better than the standard sample
with respect to all eharacteristices for which the standard sample 1s
referenced (see 6.3).

3.2 First article. When specified in the contract or purchase order, a
sample shall be subjected to first article inspection {see 4.3, 6.2, and 6.4),
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3.3 Material.

3.3.1 Yarns. The yarns shall be made from ¢leaned and carded cotton or
combed cotton, except that the catch-cord utilized on the shuttleless loom
shall be combed peeler cotton yarn or as specified in the applicable table,
The yarns shall be spun and twisted into ply yarns as specified in 3.9.

3.4 Celor. Webbing shall be unbleached, bleached white, or dyed Olive Drab
7, Camouflage Green Y483, black, or other color as specified {(see 6.2).

3.4.1 Dyeing. Dyed webbing shall be stock or yarn dyed, except type Ila,
which may be piece dyed. The IIb, class 4, webbing may also be plece dyed
{see 3.8.1.1). Except for type IV, 1-1/U4 inch webbing, only those warps of
stock or yarn dyed webbing specifically listed as "stuffer warps® may, 1f
properly covered, be undyed. Type IV, 1-1/4 inch webbing "stuffer warps"
shall be dyed the same shade as the standard sample, When webbing conforming
to classes U, 7, and 8 is required, the shade of the dyed wedbbing prior to the
application of the finish shall, unlesas otherwlase specified, match the
standard sample. The shade of the webbing after [finishing {(classes Y4, 7, and
8) shall be that resulting from the combination of the base shade and the
color imparted by the specified finish. Unless specifically authorized by the
contracting officer, the use of coloring matter as a component of the finish
1s not permitted. The dyed webbing shall show good dye penetration, and the
dye shall be oxidized. The webbing shall be well scaped and washed after
dyeing.

3.4.1.1 Piece dye. In addition to the requirements of 3.4.1, the type IIb,
class 4 webbing, when plece dyed, shall be equal to or better than the piece
dyed standard sample for determination of dye penetration. This shall be done
by comparing warp and filling yarns separated from the submitted piece dyed
webbing to the warp and filling yarna from the piece dyed standard sample.
The piece dyed submitted webbing shall also be equal to or better than the
yarn dyed standard sample when tested for scrubbing resistance, Testing shall
be as specified in 4.4.3.

3.4.2 Labile sulfur. The use of dyes and compounds containing elementary
sulfur capable of oxidation to sulfuric acid 18 prohibited. The dyestuff
shall be chosen and applied so that the dyed and finished webbing shall
contain no more labile sulfur than shown by the standard sample when tested as
specified in 4.%.3. When a standard sample 18 not available, the dyed and
finished webbing shall show no more than a slight trace of labile sulfur as
defined i1n the test method specified in 4,4.3,

3.4.3 Matching. The color of the finished webbing shall match the standard
sample when viewed under filtered tungsten lamps that approximate artificial
daylight and that have a correlated color temperature of 7500 * 200K, with
1llumination of 100 * 20 foot candles. The color shall be a good mateh to the
standard sample under incandescent lamplight at 2300 * 200K.
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3.4.4 Colorfastness.

3.4.4.1 Class 3. The class 3 dyed webblng shall show fastness to
accelerated weathering equal to or better than the standard sample or shall be
equal to or better than a rating of "fair® when tested as specified in 4.4.3.
The class 3 dyed webbing shall show faatness to crocking equal to or better
than the standard sample or shall be squal to or better than an AATCC
Chromatic Transference Scale rating not lower than 3.5 for all shades except
for Vat Black 174 and Dark Blue 1089, which shall be not lower than 1.5 when
tested as specified in 4.4.3. In addition, the type IV, class 3, 1 inch and
1=1/4 inch webbing shall show fastness to laundering {after 3 cycles) equal to
or better than the standard sample or shall be equal to or better than a
rating of "good" when tested as specified in 4.4.3.

3.4.4.2 Classes 8 and 7. The clasases § and 7 dyed and finished webbing
shall show fastness to accelerated weathering equal to or bebtter than the
standard sample or shall be equal to or better than a rating of "fair" when
tested as specified ipn 4.4.3. The classes 4 and 7 dyed and finished webbing
shall show faatness to erocking equal to or better than the standard sample or
shall have an AATCC Chromatic Transference Scale rating not lower than 1.5
when tested as specified in 4.4.3.

3,8.8.3 Clasa 8. The claas B dyed and finished webbing shall show fastness
to accelerated weathering and laundering (after 3 cycles) equal to or better
than the standard sample or shall be equal to or better than a rating of
"rair® for acceierated weathering and "good™ for laundering {(after 3 cyles}),
when tested as specified in Y4.4.3. The class 8 dyed and finished webbing
shall show fastness to crocking equal to or better than the standard sample or
shall have an ARATCC Chromatic Transference Scale rating not lower than 3.5
when tested as specified in 4.4,3.

3.5 Spectral reflectance for Camouflage Green 483, When color 483 1s
specified, all finished webbing greater than 1-1/4% inches in width shall meet
the spectral reflectance factors (in percent} for the visible/pear infrared

wavelength range 600 to 860 nanometers (nm) as specified below, when tested as
specified in 4.4.3.
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TABLE I. Spectral reflectance requirements for Camouflage Green 483

Reflectance (%) Reflectance (%)
Wavelength (nm) Max Min Wavelength (nm) Max Min
600 10 y T40 40 14
620 10 y 760 hg 18
6L0 11 i 730 55 23
660 13 4 800 60 29
680 15 ] 820 ] 3h
700 20 6 840 67 39
720 30 9 860 &9 45

3.6 WNonfibrous materials. The starch and protein content, including
chloroform-soluble and water-soluble material, of types II, IIa, IIb, III, IV,
and V webbing shall not exceed 5.0 percent and of type VI shall not exceed
3.0 percent, when tested as specified Iin 4.4.3, For treated webbing,
determination shall be made after dyeing and prior to application of the
finish,

3.7 Finish. When specified (see 6.2}, the webbing shall be treated for
resistance to mildew, water, or combination theraeof.

3.7.1 Water repellency. Classes 1a, 1b, 2a, 2, 7, and 8 webbing shall be
gaven one of the following water-repellent treatments, The water repellent
shall consist of aluminum salts of saturated carboxylic acid (such as formate,
acetate, palmitate, or stearate) zirconium salts of such saturated carboxylic
acids, or z combination of both mixed with refined mineral and vegetable
waxes, titanate esters, or a combinatien of both. The water repellent shall
be applied elither in the form of an aqueocus emulsion or in the form of a
water-free solvent sclution., The dynamic absorption of the treated material
shall be no more than 40 percent when tested as specified in 4.4.3.

3.7.2 Mildew inhibitors,

3.7.2.1 Copper-8-quinolinolate. Classes 'b and 4 webbing shall be treated
for mildew resistance by evenly depositing within the webbing a minimum of
0.13 percent to a2 maximum of 0,40 percent copper as metal from copper-8-
quinolinolate using the method of application specified an 3.7.2.1.%. The
test for copper content shall be as specified 1n 4,4.3.

3.7.2.1.1 Application. The method of application shall be a cne-bath
solvent process containing a sclubilized form of copper-8-quinolinolate. The
finished webbing shall be free from residual solvent,
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3.T.2.2 2, 2' methylenebis-(l4-chlorophenol), The classes 1a, 2a, and 7
webbing (see 6.5) shall be mildew resistant treated with 1.1 to 1.9 percent of
2, 2' methylenebis-(d4-chlorophenol) using the method specified in 3.7.2.2.1.
The concentration of the inhibitor shall be determined as specified in 4.4.3.

3.7.2.2.1 Application. The following method of application shall be used:
Apply the inhibitor for classes l1a, 2a, and T webbing {rom a solvent solution
of such concentration as to deposit the specified concentration on webbing so
treated, The webbing shall be dried 3¢ that no residual solvent shall be
present,

3.8 pH. The pH value of the water extract of classes 1a, 1b, 2a, 4, 7, and
8 shall be not less than 5.5 nor more than 8.5 when tested as specified in
4.4.3,

3.9 Physical requirements. The physical requirements of the unfinished
(not treated) and finished webbing shall be as shown in tables II to VIII
inclusive. Webbings shall be furnished in the widths shown in tables II to
VIII inelusive, as specified (see 6.2), The tolerances in width for webbing
(except type IV, 1.1/4 inehes and t-inch webbing), tables II to VI inclusive,
shall be -1/32 and +1/16 inch for webbing up to and including 1-1/2 inches
in width; *1/16 ineh for webbing over 1-1/2 inches and up to and ineluding
2«3/% inches; and 23732 ineh for webbing over 2-3/4 inghes in width., The
type IV, 1 inch and 1-1/8 inches webbing shall have a width tolerance of
*1/32 ineh.
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3.9.1 Curvature. The finished webbing shall show no more lateral curvature
than 1/4 inch within a yard when tested as specified in b.4,3.

3.10 Weave. The weave of the webbing shall be as specified in 3.10.1
through 3.10.7.

3.10.1 Type II. Webbing ahall be a single fabric conaisting of one warp
and one filling, and weaving shall be plain weave. Two warp enda shall weave
as one, except that at the selvages there shall be four warp ends weaving
singly in each selvage edge., When lalch type shuttleless looms are utilized,
the filling yarn shall traverse the full width of the webbing and shall be
nheld at the edge by an extra catch-cord end, interlacing with the filling
varn, In a method depicted in figure 1 or 3. When bobbin type shuttleless
looms are utilized, interlacing of the catch-cord and filling shall occur
within the first four ends of warp yarn at the edge (see figure 2).

3.10.2 Type Ila. Webbing shall be a double fabric consisting of two warps
bound together by a single filling and a binder warp. The face warp shall
weave plaln weave with the plcks showing on the face. The back warp shall
weave plaln weave with the picks showing on the back., The binder-warp ends
shall weave plain weave. There shall be two stuffer-warp ends between each
binder warp and, in addition, one stuffer on each edge. One selvage shall
consist of nine ground-warp ends, and the other selvage shall consist of eight
ground-warp ends, The {illing shall weave alternately on the face and on the
back. When latch needle type shuttleless looms are utilized, the filling yarn
shall traverse the full width of the webbing and shall be held at the edge by
an extra catchecord end, interlacing with the filling yarn, in a method
depicted in figure 1 or 3. When bobbin type shuttleless looms are utilized,
interlacing of the catch-cord and the filling shall occur within the selvage
area before the first binder end (see figure 2).

3.10.3 Type IIb. Webbing shall be a double fabric consisting of two warps
bound together by a single filling and a binder warp. The face warp shall
weave plain weave with the picks showing on the face, The back warp shall
weave plain weave with the picks showing on the back., The binder-warp ends
shall weave plain weave, One selvage shall conszist of nine ground-warp ends,
and the other selvage shall consist of eight ground=warp ends. The filling
shall weave alternately on the face and on the back. When latch=needle type
shuttleless looms are utilized, the filling yarn shall traverse in the full
width of the webbing and shall be held at the edge by an exira catch-cord end,
interlacing with the filling varn, 1n a method depicted in figure 1 or 3.
When bobbin type shuttleless looms are utilized, interlacing of the catch-cord
and the filling shall occur within the selvage area before the first binder
end (see figure 2).

1
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3.10.4 Type III. Webbing shall be the same as type IIa, except that there
shall be 2 ends of ground-warp weaving as one: there shall be 2 stuffer-warp
ends between each binder warp and on each edge, 13 ground-warp ends weaving
aingly on one edge, and 12 ground-warp ends weaving singly on the other edge.
The 1=1/4 inch, 1.50 ocunce webbing shall be woven with one stuffer-warp end
between each blnder warp and on each edge, 9 ground-warp ends weaving singly
on one edge and 8 ground-warp ends weaving singly on the other edge. When
lateh needle type shuttleless looms are utilized, the filling yarn shall
traverse the full width of the webbing and shall be held at the edge by an
extra catch-cord end, interlacing with the filling yarns, in the method
depicted in figure 1 or 3. Wnen bobbin type shuttleless looms are utilized,
interlacing of the catch-cord and the filling shall occur within the selvage
area before the first binder end (see figure 2).

3.10.5 Type IV.

3,10.5.1 Type IV 5/8 ineah, 0.90 ounce; 1 inch, 1.05 ounce; 1-1/4 inch, 1.90
ounce; 1-3/8 inch, 2.25 ounce; and 2-1/4 inch, 4.30 ounce. Webbing shall be
composed of three ground-warps (face, middle, and back), one binder warp, and
one filling. The face warp shall weave plain weave with the picks that show
on the face. The back warp shall weave plain weave with the picks that show
on the back. The middle warp shall weave plain weave with the picks that
weave in the middle. The binder warp shall weave three up {one face, one
middle, one face) and three down {one back, one middle, one back). Eaeh
binder shall weave the same s¢0 as to form a filling rib effect on both face
and back of webbing, The selvage on the 2-1/4 inch and 1-1/4 inch webbing
shall be five ground-warp ends on each side, for the 5/8 inch, six ground-warp
ends on each side; and for the 1-3/8 inch, nine ground-warp ends on one side
and eight ground-warp ends on the other., For the 1-inch type IV webbing,
there shall be nine ground ends on each selvage. The fllling shall weave as
follows:

pick on face
pick in wmiddle
pick on face
pick on back
plck in middle
pick on back

[ A N S R Y )

3.10.5.2 Type IV 2-1/4 anch, 3.40 ounce. Webbing shall be the same as for
type Ila, except that there shall be two ends of ground-warp weaving as one!
11 warp ribs formed by having 9 satuffer-warp ends in each rib with at least
one binder between each rib, & ground-warp ends weaving singly on one edge,
and 7 ground=warp ends weaving on the other edge.

3.10.5.3 Type IV 1-1/4 anch, 1.90 ounce shuttleless loom webbing. Webbing
shall be a double fabric consisting of two warps bound together by a asingle
£illing and binder warp. The face warp shall weave plain weave with the picks
showing on the face., The back warp shall weave plain weave with the picks
showing on the back, The binder-warp ends shall weave 2 up and 2 down.

15
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There shall be U stuffer-warp ends between each binder warp and no stuffer on
esach side., Each selvage shall consist of 4 ground-warp ends. The filling
shall weave 2 picks on the face and 2 picks on the back. When latch needle
type shuttleless looms are utilized, the filling yarn shall traverse the full
width of the webbing and shall be held at the edge by an extra catch-cord end,
interlacing with the filling yarn, in a method depicted in figures 1 or 3.

3.10.6 Type V. The weave shall be as shown on figure 5.

3.10.7 Type VI weave. The webbing shall be a double fabric consisting of
two warps bound together by a binder warp and a filling. The face warp shall
weave plain with the picks that show on the face, and the back warp shall
weave plain with the picks that show on the back. The binder-warp ends shall
weave plaln throughout.

3.11 Length and put-up. The webbing shall be put up 1n rells. Unless
otherwise specified, each roll shall contain not more than three pieces and
the minimum length of any piece shall be 3 yards. One end of each piece in
the roll shall be marked with paper or other means to reveal the number of
pleces 1n the roll, The length of the rolls shall be as follows:

a. Type II: Not more than 100 yards nor less than B0 yards per roll,
axcept that, for widths narrower than 5/8 inech, the minimum roll
length may be S50 yards, with not more than two places per rolil.

b. Type IIa: Not more than BD yards nor less than 60 yards per roll,
except that, for widths narrower than 5/8 inch, the minimum roll
length may be B0 yards, with not more than two pleces par roll.

¢. Type IIb: Not more than 80 yards nor less than 60 yards per roll,
except that the 5/8-inch width shall be furnished in rolls not less
than 35 yards nor more than 40 yards in length, with not mere than twe
pieces per roll; or not less than 41 yards to a maximum length roll of
50 yards, with not more than three pieces per roll.

d. Type III: Not more than 60 yards nor leas than 50 yards per roll,
except that the 5/8-inch width shall be furnished in rolls not less
than 35 yards nor mere than 40 yards in length, with not more than twe
pieces per roll; or not less than 41 yards to a waximum length roll eof
50 yards, with not more than three pieces per roll.

e. Type IV: For 5/8 inch, 0.90 ocunce, not more than 40 yards nor less
than 35 yards per roll with not more than twoc pieces per roll, or not
less than Y41 yards to a maximum length roll of 50 yards with not more
than three pieces per roll.

16
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f. Type IV: For 1-1/4 inches, 1,90 ounces; 1-3/8 inches, 2.25 ounces;
and 1 inch, 1.05 cunces not more than 60 yards nor less than 52 yards
per roll in miltiples of 1-1/3 yards, and the shortest piece shall be
not leas than ¥ yards for the 1-3/8 inch width and 1-1/2 yards for the
1-1/4 width, The use of adhesive tape, staples, butt sewing, or other
devices to fasten adjoining ends of pleces of the 1-1/U4 inch and 1
ineh width in the same roll is prohibited.

g. Type IV: For 2«1/4 inches, 3.40 and 4,30 ounces to be furnished in 36
to 78 yard rolls, No more than 10 percent of rolls furnished are to
be rolls of no more than three pieces, When a roll contains wore than
one piece of webbing, adjacent end of pleces shall be overlapped a
distance of approximately 24 inches and not butted end to end. No
single piece shall be less than 50 inches in length.

h. Type Vi Not more than 60 yards nor less than 50 yards per roll. No
roll shall contaln more than two pieces, and no plece shall be less
than 10 yards in length.

i. Type VI: To be furnished in rolls, the roll shall be in one
continuous piece, with a minimum of 30 yards and a maximum of 35 yards
per roll.

3.12 Identification tickets. Each roll of webbing shall have an
identification ticket attached to the roll in accordance with MIL-P-H3334,

3,13 Fiber identification. Each roll of webbing shall be labeled,
ticketed, or ilnveiced for fiber content in accordance with the Textile Fiber
Products Identification Act.

3.1% ¥orkmanship. The finished webbing shall conform to the guality of
product established by this document and the occcurrence of defects shall not
exceed the applicable acceptable quality levels,

4, QUALITY ASSURANCE PROVISIONS

4,1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the coniractor is responsible for the performance
of all inspection reguirements as specified herein. Except as otherwise
specified in the contract or purchase order, the contractor may use his own
or any other facilities suitable for the performance of the inspection
requirements specifiled herein, unless disapproved by the Government. The
Government reserves the rignht to perform any of the inspections set forth in
this document where such inspections are deemed necessary to assure supplies
and services conform to prescribed requirements.
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4.1.1 Responsibllity for compliance. All items must meet all requirements
of sections 3 and 5, The inspection set forth in this document shall become a
part of the contractor's overall inspection system or quality program. The
absence of any inspection requirement in the document shall not relieve the
contractor of the responsibility of assuring that all products or supplies
submitted to the Government for acceptance comply with all requirements of the
¢ontract. Sampling in quality conformance does not authorize submission of
known defective material, either indicated or actual, nor does it commit the
Government to acceptance of defective material.

h,1.2 Certificates of compliance. When certificates of compliance are
submitted, the Government reserves the right to inspect such items to
determine the wvalidity of the certification,

4.2 Clasesifiecation of inspections. The inspection requirements specified
herein are classified as follows:

a. First article inspection (see 4.3),
b. Quality conformance inspection (see 4.4).

4,3 First article inspection. When a first article is required (see 3.2),
it shall be examined for the defects specified in table X, and tested for the
characteristics specified in table XII. The presence of any defect or failure
to pass any test shall be cause for rejection of the tirst article.

4.4 Quality conformance lnspection., Unless otherwise specified, sampling
for inspection shall be performed 1n accordance with MIL-STD-105.

4.k.1' Component and material inspection. In accordance with 4.1,
components and materials shall be inspected in aceordance with all the
requirements of referenced documents unless otherwise axeluded, amended,
modified, or qualified in this document or applicable purchase document.

4.4.1.1t Component and material certification. Unless otherwise specified,
a certificate of compliance will be acceptable as evidence that the
characteristies listed 1n table IX conform to the specified requirements whan
tested by the specified methods,

18
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TABLE IX. Component and material tests

Requirement Test
Characteristic paragraph method
Cotton yarn:
| Cotton identification 3.3.1 1200 1/
1 Catech-cord yvarn count 3.9 Visual
! Catch=cord yarn dyed
; {when specified) 3.9 Visual
! Yarn count (warp,
| binder, stuffer,
filling) 3.9 4021 1/
Ply 3.9 Visual

1/ Methods of FED-3TD-1931.

4,4,2 End item examination,

i #  4.4.2.1 Yard-by-yard examination. The webbing shall be examined on both

i sides for the defects listed in table X, All defects found shall be counted
regardless of their proximity to each other, except where two or more defects

| represent a single loczl condition, in which case only the more serious defect

I shall be counted. A continuous defect shall be counted as one defect for each -

| warpwise yard or fraction thereof in whiech it occurs. The lot size shall be

i table XI. The sample yardage shall be apportioned egqually

below:
For widths up to and including 1-1/2 inches - 0.40 for
; 1.50 for
! For widths over 1-1/2 inches and up to and - 0.65 for
including 3 inches 2.50 for
I For widths over 3 inches - 1.00 for
| 4.00 for

19

expressed in yards. The sample unit shall be 1 yard of webbing. The number
of rolls from which the sample 13 Lo be selected shall be ip accordance with

among the selected

rolls, The inspection level shall be II, and the acceptable quality level
(AQL), expressed 1in terms of defects per hundred units, shall be as listed

oa jor defects
total defects
ma yor defects
total defects
ma Jor defecta
total defeacts
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TABLE X. Webbing visual defects

Defects Classification

Major Minor

Abrasion mark - resulting in a weak place X
Broken or missing end or picks:
Two or more contiguous X
Single X
Any cut, ho¢le, or tear
Fine or light filling bar
Fine yarn or drop ply, less than 1/2 the thickness of the
normal yarn )4
Float:
Multiple, more than 1/2 inch i1n combined warp and filling
directions X
Multiple, 1/2 inch or less in combined warp and filling
directions
Single, more than 1/2 inch in length
Heavy filling bar or heavy place 1/
Knot on surfaces or edges 1/
Slack or tight end or ends Y/
Slub, slug, jerked~in filling, or slough-off more than three
times the thickness of the normal yarn
Smash X
Weak or soft spot X
Wrong draw more than 9 inches in length X
Spot, stain, or streak 1/ X
Edgea:
Cut, frayed, or torn X
Slack, not firmly or tightly woven X
Shade (when colors are specified):
Shade bar 1/
Dye streak 1/
Undyed stuffer warp yarn showing through 1/
Untrimmed filling yarn ends 1/
Width beyond specafied tolerances
Dropped knitted stitch on edge (applicable to
shuttleless looms)
Catche-cord missing (appliecable to shuttleless looms conly)
Twisted or wavy, will not lay flat upon application of
manual pressure 2/
Catch-cord not interlacing with filling {bobbin looms only)

E ]

ot L

Lo

Lo ]
Ea i A

Ea o
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1/ Clearly visible at normal inspection distance (approximately 3 feet).

2/ A 3-yard length of webbing shall be laid on a flat and smooth surface
without tension. 3If the webbing doe=z not lie flat or if the webbing ia
wavy or ridgy, it shall be counted as a defect.

.4.2.2 Overall examination. The webbing shall be examined for the defects
listed below. Each defect listed shall be counted not more than once in each
roll examined., The sample shall consist of the appllicable number of rolls
indicated in table XI. The lot shall be rejected if the total number of
defects in the sample exceeds the applicable acceptance number specified in
table X1. In addition, the presence of any color or unlformity of shade
defect listed below shall be cause for rejection of the lot.

Defects

Ends of pieces of webbing joined by adhesive tape, staples,
butt sewing, or other means {type IV, 1-1/4 inches and 1 inch only)

0ff shade, not within established tolerances (class 3)

Cloudy, moftled, or streaky throughout

Poorly constructed, not firmly and tightly woven

Poor cnlor pensetration

Ob jectionable odor

Overall uncleanness

Unevenness of application of treatment (classes la, b, 2a, 4, 7, and B)
Not completely dry {classes 1a, b, 2a, 4, 7, and 8)

Clearly noticeable crystallization of mildew inhibitor {classes %a, 1b,
2a, 4, and 7)

Not labeled in accordance with Textile Fiber Products Identifiecation Act

TABLE XI., Sample size

Same size
Lot size (yards) in rolls Acceptance number 2/
1,200 or less 1/ 3 0
1,207 up to and including 3,200 5 0
3,207 up to and ineluding 10,000 8 0
10,001 up to and including 35,000 13 0
39,001 up te and includang 150,000 20 1
150,001 and over 32 2

21



Downloaded from http://www.everyspec.com

MIL-W-530H

1/ If a lot contains fewer than 3 rolls, each roll in the lot shall be
examined,

2/ Applicable to overall and length examinations only.

h.4.2.3 Lenggp examination. The webbing shall be examined for the defects
listed below. The sample shall consist of the applicable number ¢f rolls
indicated in table XI. If the total number ¢f defects in the sample rolls
exceeds the applicable acceptance number specified i1n table XI, or if the
total of the actual gross lengths of rcolls in the sample is less than the
total of the gross lengths marked on the roll tickets, the lot shall be
rejected.

Defects

Oross length less than specified minimum length or more than specified
maximum length

Gross length more than 2 yards less than gross length marked on piece
ticket

Any piece lesas than the allowable minimum length of piece

Any roll containing more than the allowable number of pieces permitted
for the applicable type of webbing

4,4.3 End item testing. The end item shall be tested for the
characteristics listed in table XII. The methods of testing specified in
FED-STD-191, wherever applicable, and as llsted in table XII shall be
followed. The physical and chemical values gpecified in section 3 apply to
the results of the determinations made on a sample unmit for test purposes as
specified in the applicable test methods, A1l test reports shall contain the
individual values utilized in expressing the final results. The sample size
shall be as follows:

Lot size (yards) Sample size
800 or less >
801 up to and including 22,000 3
22,001 and over 5

The lot shall be unacceptable 1f one or more sample units fail to meet any
requirement specified. The sample unit for testing shall be as follows:

a. Classes 1, 2, and 3 webbing - 6 linear yards.

b. Classes 1a, 1b, and 2a - 9 linear yards of the finished webbing, and
1/2 lipear yard of the webbing prior to treatment,

c. Classes #, 7, and 8 - 30 linear yards of the dyed and finished
webbing, and 1/2 linear yard of the dyed webbang prior to treatment.

22
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TABLE XIX. End item teats

Requlrement Test
Characteristic reference method
Color prior to treatment 3.4.1 Visual 1/ 2/

for classes b, 7, and 8

Type IIb class 4§, OD-7
webbing when piece
dyed:

Degree of penetration
Serubbing resistance

Labile sulfur

Colorfastness for
classes 3, 4, 7, and
8, all types:

Wezthering

Crocking

Colorfastneas for
class 3, type IV
1-1/4 ine¢h and
1 inch, and class
8, all types:
Laundering

{after 3 cycles)

Spectral reflectance
(Camouflage Green U483)

Nonfibrous material 6/

Water repellent material
and add on for classes
ta, b, 2a, 4, 7, and B

Dynamic absorption for
classes ta, b, 2a, N,
7, and 8

3.“.“.1
and
3.4.0.3

3.5

3.6

3.7.1

3.741

23

Visual 1/ 2/
4.5.2 1/ 2/

2020

5671 3/

5651

5610 4/ 5/

4.5.3

2611

k500
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End item tests - Continued

Requirenent Test
Characteristic reference me thod
Copper~-8~quinolinolate
for classes 1b and 4 3.7.2. 2060 B/
Copper content, percent
for classes 1b and 4 3.7.2.1 2050
Methylenebis content for
classes ta, 2a, and 7 3.7.2.2 2011
pH for classes ta, 1b,
2a, 4, 7, and 8 3.8 2811
Weight Tables II 504
. thru VIII
Texture warp:
Total Tables II 5050
and VII
Face and back Tables III, 5050 1/
Iv, v,
and VIII
Face, middle, and
back Table VI 5050 1/
Binder Tables I1I, 5050 1/
Iv, v, Vi,
and VIII
Stuffer Tables 5050 1/
III, Vv,
and VI
Filling:
Yarns per inch Tables 11 5050 1/
thru VIII
Breaking strength Tables II 4108 9/
thru VIIT B
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TABLE YII. End ltem tests = Continued

Requirement Test
Characteristic reference method
Thickness Tables VI, 5030

VII, and VIII
Curvature 3.2.1 §.5.1
Weave 3.10 Visual 1/ 2/
1/ One specimen shall be tested for each sample unit.

Results shall be reported as pass or fail.
Time of exposure shall be U0 houra.
The specimens must be dried after each of the 3 laundering cycles.

On the color transafer cloth evaluation, only the stain on the cotton
fibera of the color transfer cloth shall be evaluated.

Performed prior to treatment on classes ta, 1», 2a, 4, 7, and 8,

A certificate of compliance shall be submitted and will be acceptable for
the stated requirement.

The contractor shall certify that only coppere8-quinclinolate was used in
the treatment of the classes 1b and & webbings.

During the breaking strength test, it shall be observed whether the
nonccenventional edge of the shuttleless loom webbing ruptures prior to the
body of the webbing. When the edge ruptures at a breaking strength value
less than the minimum requirement specified, the webbing shall be
rejected.

4.4.4 Packaging examination. The examination shall be in acecordance with

the quality assurance provisions of MIL-P-5333&.

4.4.5 Palletization examination. The examlnation shall be in accordance
Wlith the quality assurance provisions of MIL-P-43334,

25
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.5 Methods of inspection.

4,5.% Measurement of lateral curvature.

4.5.1.1 Test specimen. The test specimen shall be a length of webbing,
full width, measuring a minimum of 40 inchea, The specimen shall not be
stretched, smoothed, or otherwise changed from its original condition prior to
testing.

4.5.1.2 Number of determinations. Five speeimens shall be tested from each
sample unit. Each specimen shall not exceed 1/4 inch maximum,

4.5.1.3 Apparatus,

a. A smheet of polymethyl methacrylate (PMMA) weighing approximately
35 ounces with dimensions of 4S5 inches by 5 inches by 1/4 1ineh.

b. A rigid straight edge mea=uring 36 inches in length.
c. A roller 1 1nch in diameter and weighing 1-1/2 pounds.

§.5.1.4 Procedure, FPlace the specimens flat on a smooth, horizontal flat
surface without tension and allow them to reach moisture eguilibrium as
defined in section 4 of FED-STD-191. After equilibrium i3 reached, place a
weight at cne end of the webbing. Place the roller on the specimen at the end
of the webbing where the weight .= located. The specimen should be
approximately in the center of the roller. Roll the roller along the length
of the specimen, taking care to keeép the specimen in the center of the roller
and not to exert any presaure on the roller. When the roller has paased the
length of the webbing, place the PMMA on the specimen for a period of 1 hour.
Without moving the PMMA on the specimen, place the straight edge on the PMMA
g0 that both ends of the straight edge are aligned perpendicular to the
outermost edge of the specimen. Determine the highest degree of curvature of
the specimen from the straight edge by measuring to the nearest 1/32 inch
perpendicular to the straight edge. Record the highest measurement (see
figure 4),

4.5.1.5 Report. The results of each determination from each sample unmit
shall be recorded.

k.5.2 Test for scrubbing resistance. Scrubbing tests shall be performed on
both the standard yarn dyed sample and the piece dyed submitted webbing for 2%
and 100 cycles.

4.,5.2.1 Apparatus. The scrubbing unit shall consist of a device with a
hand or motor-driven reciprocating arm, coperating on a horizontal plane at a
atroke length such that an area 2 inches by 4 i1nches i1s uniforaly scrubbed,
The reciprocating arm 138 fitted with a nylon bristled brush, having a bristile
length of 1/2 inch minimum to 5/8 inch maximum, bristies to be composed of
0.008 black, nylon bristle or equal. Bristle surface of bdrush shall consist
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of 8 rows of 18 holes lengthwise and 7 rows of 17 holes lengthwise staggered
tufting, making a total of 15 rows on a width of 2-1/8 inches. Overall length
of bristle area shall be approximately 3-3/4 inches, Drill size for tufts
shall be 0.%1160 * 0.007 inch., Arm loading shall be such as to exert a
preasure of 1 pound per square inch. (Effective weight of arm plus added
loading to be 7.75 to 8 pounds for the bristle area.) The rate of scrubbing
shall be approximately 100 to 120 atrokes (50-60 cycles) per minute.

4.5.2.2 Wetting agent. Two grams per liter {active ingredient) of a
commercial wetting agent such as disectyl sodium sulfosuccinate or its equal
shall be used, The wetting agent shall be one of known high wetting and low
detersive characteristies.

4.,5.2.3 Procedure. Cut a specimen of the material 3 inches in width and of
sufficient length for rigid mounting on a serubbing platform of the equipment
used along the warp direction. In the case of narrow fabries, such as
webbings and tapes, that are narrower than the serubbing platfornm, use a
sufficient number of lengths of material se¢ that when placed side by side they
will fully cover the 2 inches by 4 inches scrubbing area. Wet out the
specimen in the solution of wetting agent and squeeze 30 as to retain
approximately 100 percent of moisture, Mount the sample on the equipment
platform and suitably anchor it so that it will not move or curl during the
scrubbing cvela, Set vp a separatory funnel in such a manner that the
solutlon can be dripped on to the surface of the fabrie at a rate of 10 mlL of
the solution per minute. Remove the gpeelmen from the scrubbing machine;
then, rinse it in free-flowing water from the tap, squeeze, and dry at a
temperature not exceeding 1809F, Allow the sample to condition for U hours
before evaluation. The test specimen shall be equal to or better than the
standard sample with respect to residual color when serubbed for the number of
cycles specified in 4.5.2,

k.5.3 Spectral reflectance measurements in the visible/near infrared.
Spectral reflectance data shall be obtained from 500 to 0 nm, at 20 om
intervals on a spectrophotometer (see 6.7) relative to z barium sulfate
standard, the preferred white reference standard. Other white reference
materials may be used, provided they are calibrated to absolute white; e.g.,
Halon, magnesium oxide, or vitrolite tiles (see 6.5). The spectral bandwidtih
shall be less than 26 nm at 860 nm. Reflectance measurements may be made by
elther the monochromatic or polychromatic mode of operation. Wnen the
polychromatic mode is used, the spactrophotometer 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 three layers of the same fabric and
shade. Measurements will be taken on 2 minimum of two different areas, and
the data averaged. The specimen shall be viewed at an angle no greater than
10° from 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 in the color measurement device
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shall be 1.0 to 1.25 inches in diameter. When the measured reflectance values
for any color at four or more wavelengths do not meet the limits specified in
3.5, it shall be a test failure,
G. PACKAGING

S.1 Preservation. Preservation shall be level A or Commercial as specified
(see 6.2},

5.1.1 Levels A and Commercial. Webbing, put up as specified, shall be
preserved in accordance with the applicable requirements of MIL-P-43334,

5.2 Packing. Packing shall be level A, B, or Commercial as specified (see
6.2).

5.2.1 Levels A, B, and Commercial packing. Webbing shall be packed in
accordance with the applicable requirements of MIL-P-43334.

5.3 Palletization, When required, palletization shall be in accordance
with the applicable requirements of MIL-P-43334,

5.4 Marking. In addition to any special marking required by the contract
or purchase order. shipments shall be marked in accordance with MIL-P=-43334.

6., NOTES

6.1 Intended use. The webbing is for use in the manufacture of tentage,
clothing, and equipage items. <¢lass 7 webbing is specified when intended for
end use in contact with natural or synthetic rubber, The type VI webbing is
used z= understraps in the manufacture of prosthetic appliances and for lamp
wicks.

6.2 Ordering data. Acqulsition documents should specify the folliowing:

a. Title, nuwber, and date of this document.

b. Type and class required (see 1.2},

¢. Color required {see 3.4).

d. Treatment required (see 3.7).

e. Width required (tables II thru VIII), weight per linear yard to
identify the type III, 1-1/4 inch webbing (table V), and weight
per linear yard to identify the type IV, 2-1/4 inch webbing
(Bable VI}O

r. Selection of applicable levels of preservation and packing {(see 5.1
and 502).

g. When palletization is required (see 5,3).
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6.3 Sample. For access to samples, address ihe contracting activity
issuing the invitation ror bids.

6.4 First article. When a first article is required, it shall be inspected
and approved under the appropriate proviaiona of FAR 52.209. The first
article should be a preproduction sample. The contracting officer should
specify the appropriate type of first article and the number of units to bde
furnished. The contracting officer should include specific instructions in
all acquisition instruments regarding arrangements for selection, inspection,
and approval of the first article,

6.5 Dye combinationa.

6.5.1 Olive Drab 7 dye formulation. A suggested but not mandatory dye
stuff formulation for Olive Drab 7 1s as follows (see 3.4):

Vat Black 25, C.I. 69525

¥at Green 3, C.I. 69500 or Vat Green 19

Vat Green 8, C.I. 71050

Shaded with either or both of the following

Vat Brown 3, C.I. 69015 or Vat Brown 1, C.I, TQBOO
Vat Yellow of suitable fastness

6.5.2 Camouflage Green 483 dye formulation. & suggested but not mandatory
dyestuff formulation for Camouflage Green 483 13 as follows (see 3.4):

Vat Yellow 33
Vat Green 1
Vat Brown 57

6.6 Mildew inhibitor agent. The use of the mildew inhibitor agent, 2, 2'
methylenebis-{h-chlorophenol) has not been approved for use where intimate
skin contact is involved.

6.7 Black catch-cord. The vat dyed black catch=cord is provided for the
purpose of facilitating the detection for 1ts absence as cited in table X,

6.8 Speectrophotometers. Suitable spectrophotometers for measuring spectral
reflectance in the visible/near infrared are the Diano Hardy, Diano Match
Scan, Hunter DSYP=-IR, Hunter Vis/NIR spectrocolorimeter, and Macbeth 1500 with
IR option.

6.9 White standard. Barium sulfate of suitable quality for use as a white
reference standard 1s available from the Eastman Kodak Company. The same
source has avallable magnesium reagent (ribbon) and Halon. Suitable tiles
can be obtained from the National Bureau of Standards or the instrument
manufacturers.
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6€.10 Approval of treatments. Approval of finishes, components, and
combinations is the responsibility of the U.S. Army Natick Research,
Development, and Engineering Center, Natick, MA 01750-5014, and is based on
more extenaive tests, including those for toxicity, which are not set forth in
this document., Because of the time necessary to conduct full evaluation
{approximately 6 months), only those chemical treatmenta already approved and
so listed in the invitatien for bids or request for proposal shall be
considered acceptadble for the related procurement.

6.11 Subject term (key word) listing.

Cotton
Webbing

6.12 Changes from previous issue. The margins of this document are marked
with an asterisk (¥) to indicate where changes (additions, modifications,
corrections, deletions} from the previous issue were made. This was done as a
convenlence only, and the Government assumes no liability whataocever for any
lpaccuracles in these notationa, Bidders and contractors are cautioned to
evaluate the requirements of this document based on the entire content, as
written, irrespective of the marginal notations and relationship to the last
previous issue.

Custodians: Preparing activity:
Arpy - GL Army - GL
Navy - NU
Alr Forge - 99 Project No. B8309=0192

Review activities:

Army - EA, MD, AR

Navy = MC
Air Porce - B2
DL&A - CT

User activities:

Army = MI
Air Force « 5
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FTIGURE 2. atch-cord diagram.
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FIGURE 3. Catch-cord diagram.

FIGURE 4. Diagram curvature measurenent.
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