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- MIL~C-40070(0rd)
15 June 1959
(See section 6)

MILITARY SPECIFICAT1ON
CLOTH, ACRYLIC-RAYON
(FOR GARTRIDGE DAG3)

1. SCOPE

1.1 Scope. - The specification covers natural acrylic-viscose-rayon
cloth for use in the manufacture of cartridge bags for artillery mmmuni-
tion. The cloth is not for use with propellant:c containing nitroguani-
dine.

1.2 Classification. - The ascrylic-viscose rayon cloth shall be of the
following classes, as specified (see 6.1)2

Clasas 1 - Breaking strength 60 pounds per inch, minimum.
Class 2 - Breasking strepngth 80 pounds per inch, minimum,
Class 3 - Breaking strength 125 pounds per inch, minimum,
Class / - Breaking strength 170 pounds per inch, minimum,

2. APPLICABLE DOCUMENTS

2.1 The following documents, of the issue in effect on date of invite-
tion for bids, form a part of this specification.

SPECIFICATIONS
FEDERAL
CCC-T-191 - Textile Test Methods,
DDD-S~751 -~ Stitches, Seams, and Stitching
PPP-P-51 - Packaging, Packing snd Marking of -Textile Febrios (Woolens,
Worsteds, Cotton, 8ilks and Synthetics).
MILITARY

MiL~T-13505 - Thread, Silk, Sewing (For Propellant Bags).

FSC 8305
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MIL-C- (Ord)
STANDARDS
MILITARY

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

(Copien of specifications, standards, drawings, and publications re-
quired by contractors in connection with specific procurement func-
tions should be obtained from the procuring activity or as directed
by the contracting officer.)

3. REQUIREMENRTS

3.1 Preproduction sample a pproval. - Unless otherwise specified
(see 6.1), before production 1s commenced, the contractor shall sub-
mit £ifty (50) square yards of finished fabric to the contracting offi-
cer for approval (see 4.2).

3.2 Mnterial. - Acrylic-viscose rayon cartridge cloth shall be woven
of ecrylic-viscose rayon yarns that have been spun from a blend of any
acrylic fibers and viscose fibers.

3.3 Chemical requirements.

3.3.1 Ether soluble material. - The ether soluble material shall be
not more than 10 percent, when tested as specified in 4.3.2.1.1.

3.3.2 Size. - The cloth shall be finished with a starch size. The
finisbed cloth shall not contain more than 10 percent starch when tested
as specified in L.3.2.1.2.

3.3.3 Acrylic fiber content, - The acrylic fiver content shall be 50
percent minimwm {min.}] and 50 percent maximum (max.), when tested as spe-
cified in 4.3.2.1.3

3.3.4 pH of water extract. - The pH of water extract shall Le 5.0 min.
and 9.0 max., when tested as specified in 4.3.2.2.

3.3.5 Ash. - The ash content shall be 2.0 percent, max., when tested as
specified in 4.3.2.3.

3.3.6 Acidity or alkalinity.

3.3.6.1 Acidity. - The acidity, determined as acetic acid, shall be not
more then 0.1 percent, when tested as specified in L.3.2.4,
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3.3.6.2 Alxalinity. - The alkalinity, determined as sodium carbonate,
shall be not more than 0.1 percent, when tested as specified in 4.3.2.4.

3.3.7 Halogens. - The cloth shall contain no halogens, when tested as
specified in E 3.2.5.

3.4 Physical requirements. - The finished cloth shall comply with the
requirements in table 1 when tested as specified in L4.3.2, and as other-
wise specified herein.

Table I - Requirements

Class 1 Class 2 Class 3 Class &
Pilaln-sin-
Weave gle, one end 2X1 XA 2X2
in a dent twill twill Tbasket
Welght, ounces per square yard
Min. h.T5 5.5 8.75 1.0
Max. 5.25 6.25 g.25 11.5
Thread count, threads per inch, mdn.
Warp 35 3k s L8
Fill 35 3 Ls 48
Slippage value, min.
Warp 60 60 60 60
Fil11 60 60 60 60
Breaking strength, pounds per inch, min,
Warp 60 80 125 170
Fi11 60 80 125 170
Stretch, percent, max.
Warp 10 10 10 10
Fill 10 10 10 10

3.5 Dimensions

3.5.1 Wiadth. - The width shall be as specified in the contrect or purchase
order (see G.1).

3.5.2 Bolts. - Bach bolt shall contain not less than 60 nor more than 220
linpear yards of cloth. A bolt may contain two pleces of the cloth, but
netther piece shall be less than 20 yards long.
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3.6 HWorkmanship, 4 The finished cloth shall be clean, evenly
woven and hall conform to the quality and grade of product eu-
tablished by this specification, The occurrenco of defecte shall
not excord the applicable acceptable quality levels specified in
A. 3.

4o QUALITY ASSURANCE PROVISIONS

4.1 Tinless otherwise specified herein, the supplier is responalble
for the performance of all inspection requirements prior to submission
for Government inspcction and ecceptance. Except as otherwise cpeci-
fied, the supplier mey utllize his own facilities or any commercial
laboratory acceptable to the Government. Inspection records of the
examinations and tests shall be kept complete and avallable to the
Government as specified in the contract or order.

4e2 Preproduction sample inspection. - The preprcduction sample sub-
mitted in accordance with 3,1 shall be visually inspected for appearance
and finish, The sample shall be tested for physical and chemical
properties in accordance with the methods shown in table IV and para-
graphs 4.3.2.1 thru 4.3.2.8. 1In addition, cartridge bags of the size
required for propelling charges for which the cloth is intended, shall
be fabricated from the preproduction sample and loaded, The seams
shall be inspected for compliance with requirements to determine that the

fabric does not ravel to the extent that seam width requirements are not
met,

4.3 Jnspection for aceeptance. - Inspection shall be in accordance
wilth the provisions of Standard MIL-STD-105 and Appendix thereto, ex-
cept when otherwise indicated.

4.3.1 Inspection of the end item

4.3,1.1 Examination of the end item, - Defects found during i1he ex~
snination <hall be classified in accordsnce with 4.3.1,1.1, 4.3.1.1.2
and 4.3.1.1.3,

4.3,1.1,7 JYard by yard exsmipation . - The required yardege of each
plecs shall be Inspected on the face side and visuerl defects classified
in accordsuce with table 1I, The Goverrment reserves the right io re-
quire examination for any defects not included herein snd to classify
such defects in accordance with the definitions contained in MIL~STD-105.
A1l defects frund shall be counted regardless of their proximity one to
another, except where two or more defects represent a single local condi-
tion of tha cloth, in which case only the more serious defacts shall be
counted, # continunus defect shall be counted as cne defect for each
warpwise yard or fraction thereof in vwhich it ocours. The unit of pro-
duct for this examinetion shall be one linear yard, The sample size shall
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-be ¥ n wocordanee with imspection level iIII, wuble III+of Standard.MIl-
“TD-105., The acceptable quality level shall be 1.5 major and 6.5 total
derfects (major and minor combined) per 100 units (yards). The lot sige
+hall be crpressed in units of 1 yard each, An approximate equal number
of yards shall be examined from each piece selected.

Table II Claggificatlon of defects

Defect Classification
°° Major Minor

Abrasion mark or weak spot - any open place or
any arra vialbly thinn:r or wesker than surround- X -
ing normal cloth

Broken or missing yarns

Multiple, regardless of length X -
Single, more than 2 inches in length X -
Cingle, 2 inches or less in length - X
Cut, hole or tear, any size X -
Floats or skips - Two or more, more than 1/4 inch
in combined wurp and filling directions or single
floating over 1 inch in length - X
Knots - any knot extending sbove surface of cloth
or with untrimmed tails extending {rom cloth,
clearly visible® - X
Light or fine filling bar -~ clearly visible* X -
Coarse or heavy filling bar - clearly visible® - X
Smash, any X -
Slubs, jerked-in filling, slough off, or coarse
yarn three or more times the diameter of normal
yarn - X
Spots, stains or streak - extending for ocne(1)
inch or more in combined directions, clearly
visible*® - X
Wrong draw - 2 or more ends 1/2 inch or more in
length or single, 9 inches or more in length - X
Wrinkle or crease, hard embedded - X
Width, less than specified - X
- Selvage, cut, torn, broken or scalloped - X

(Note: Selvage defects extending continuously
or intermittently through more than one

half of the piece ghall be classified as
an overall dofoct.g

*At normal inspection distance (approximately 3 feet)
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4.3.1.1.2 Qyersll examination. - Fach defect listed bslow shall be
ocounted no more than once in each piece examined. The unit of product
for this examination shall be one piece. The mample size and accept-
ance mmber shall be as shown in table 1V,

Defects
Selvage curled, folded, rolled or slack continuously or
intermittently throughout the piece,
Overall uncleanness
Objectionable odor

Uneven weaving throughout the piece

Table III
Meximum No. of )
defects accept-
lot sizs 4in yards 8ample size in pieces able in sample
to 1300 &/ 3 0
1301 to 3200 5 0
3201 to 8000 7 0
8001 to 22,000 10 0
22,001 to 110,000 15 1
110,001 and over 25 1

v 1f a lot contains fewer than three (3) pieces, each piece in the lot
ahall b examined,

4.3.1.1.3 Lengih examination.

4.3.1.1.3.1 Ezxaminatlon_fox_length of jndividual plegea. - Fach piece
in the aavple shall bm examined for gross length. Any gross length found

to> be less than the specified minimum length, or any gross length found
to be more tban 2 yards less the gross length marked on the piece ticket,
sball ba considered a defect with respect to length. The unit of pro-
duct for this examination shall be 1 plece., The pample size and accept-
number shall be as shown in table III,

he3.1.1.3.2 Examlpation _for lotal vardage in sample. - The lot shall
bes umooceptable 4f the total of the actual gross lengths of pieces in the
earple s leas than the total of the gruss lengths marked on piece tickets,

4.3.1.2 Exapination Ior packaglvg. backing and marking for shipment. -
Examination shall be made for compliance with the requirements in section 5.

4L.3.2 Testipg of the end item. - The methods of testing specified in speci-
fication CCC-T-191, wherever applicable and as listed in table IV and para-

graphe 4.3.2.1 through 4.3.2.8 shall be followed. The physical and chemical
values specified in mection 3 apply to the average of the determinntions made
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on a-unit 'df produstfor test purposes as specified in the applicable test
methoda, PFor each characteristic, the acceptable quality level shall be
6.5 test fallures per 100 units, The inspection level shell be level 1-2
table VII, of the Appendix to Standard MIL-STD-105,

The unit of product
for testing shall be 2 yards, full width, of the finished cloth, The lot
sige shall be expreseed in units of 1 linear yard.
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4s3.2,1 Sizainy and agrylic fiber content,

4¢3.2,1.1 Ether aoluble matter. - Two specimena, weighing approximutely
0.5 gram each, rchall be cut from each of the pleccs comprising the sumple.
These speclimens shall be weighed together and transferred to the extraction
chamber of a Soxhlet extraction apparatus having ground-glass connections,
The extraction chamber shell be mssembled to a tared receiving flasx and
other transferred to the extraction chamber until the specimens are covered
and the ether siphons over into the flask, Approximately 25 ml, more ether
shall be added to the extraction chamber, a condenser assembled to it and
the assembled apparatus placed on a steam bath., The extraction shall be
allowed to proceed for 1.5 hours, Heating 'shall .be ‘ddscontinued at a time
when the ether content of the extraction chamber is nearly -sufficient to
cause the bther to siphon over into the receiwving flask, The flask, contain-
ing the oily extract, shall be herted on a steam bath until the ether is re-~
moved., The flask and residue shall be dried in an oven at 100°C, for 1 hour,
cooled in a desiccator, and weighed, The weight of residue shall be calcula-
ted to percent ether extract,

Le3e2.,1.2 Size. - The cloth specimen remaining in the extraction chamber
(see 4.3.2.1.1) shall be transferred to a tared benker and heated in a steam
bath until th ether is removed, The beaker and specimen shall be dried in an
oven maintained at 100°C. to0.105°C, for one hour, coocled in a desiccator and
weighed, Desize the specimen in accordance with method 2611.1 (peragraph 4.4)
described in Federal Specification CCC-T-191B, The starch content shall be
calculated as followst

Percent starch = (A-B) x 100

c
wheres
A = weight of specimen after ether extraction
B = weight of specimen after desizing
C = weight of specimen before ether extraction

4e342.1.3 Agrylic fib optent. ~ The desized, weighed cloth specimens (see
4+3.2.1.2) shall be placed in & 600 ml. beaker and 150 ml, of Dimethylformanide
(DMF) added. This beaker and contents shall be placed on a steam bath and
heated for 15 minutes, The liquid shall be decanted and the addition of DIfF,
heating and decanting repeated a total of five times, The contentes of the
beaker shall be washed with distilled water until the odor from the DMF has bee
removed. The specimens shall be transferred to a bared 250 ml. beaker. The
beaker and contents shall be placed in an oven maintained at 100° to 105°C. for
1 hour, cooled in a desiccator and weighed, The difference between this weight
and that cf the tared beaker represents the weight of the nonacrylic fibrous por
tion of the specimen. The acrylic fiber content shall be calcula.ed as follows

Percent acrylic fiber = (A~ 1
A

wheret
4 = welght of dewized specimens
B = weight of de<ized speciniens after extraction with DMF
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4.3.2.2 pHof water extract. - Two specimens weighing approximately
0.5 grams each, shall be cut {from each of the pieces comprising the
sample, These specimens shall be combined, weighed, and transferred to a
250 m1l, beaker. One hundred and fifty ml. of freshly boiled, distilled water
shall be added to the beaker, the beaker covered with a watch glass, and
the water boiled gently for 30 minutes. In case the volume of water be-
ocomes less than one-half the original amount during the boiling period,
sufficieat boiling distilled vater shall be added to restore it to the
original volume., At the end of 30 minutes the ocovered beaker and oon-
tents shall be removed from the source of heat,the volume brought to
150 ml, by adding freshly bdiled distilled water. The covered beaker and
contents shall be cooled at 25° to 30°C. without agitdting the contents,
to xinimise the absorption of carbon dioxide from the atmosphere. The pH
of the cooled liquid shall be determined, using a glass electrode pH elec-
tromster, within 1 hour after removing the beaker from the source of heat.
The distilled water used for this test shall be carried through the above
operation as a blank, and must shov a pH value in the range of 6.0 to 7.0.

h.3.2.3 jah. - Sufficient specimens shall be cut from each of the pieces
ocomprising the sample 80 as to obtain a total of approximately 2 grams, and
transferred to a tared platimm or porcelain crucible and moistened with con-
oentrated nitric acid. The crucible shall be heated on a steam bath for 1
hour and then heated carefully over a flame so as to avoid any loss. When
the contents of the crucible bave been charred, heat to dull redness until
all carbonaceaous matter has been burned off. The crucible shall be cooled
in a desiccator and veighed. The gain in weight shall be calculated to
percent ash in the sample as follows:

Percent ash = 100 (A-B)
W

vwhere:
A = weight of crucible and ignited residue
B = weight of crucible empty
W = weight of specimens

4.3.2.4 W. - The solution used in the pH wvater extrac-
tion (see 4.3.2.2) shall be filtered. If the pH of the solution is between
7.0 and 9.0, the solution shall be titrated with X/10 hydrochloric acid solu-
tion using methyl red as the indicator. If the pH of the solution is between
5.0 and 7,0, titrate with N/10 sodium hydroxide solution using phenolphtha-
lein as the indicator. Any acidity shall be calculated to percent acetic acid
and any alkalinity shall be calculated to percent sodium carbonate.

4.3.2.5 lologens. - A copper wire shall be heated in a Bunsen flame until
211 green coloration disappears, The vire shall be removed from the {lame,
strands or yarn taken from the £illing of the fabric from any one of the pleces
somprising the sample, wound around the hot end of the wire, and the wire again
introduced 4into the flame. The presence of green coloration in the flame which
sersists for more than 3 seconds indicates the presence of halogens in the fab-
ric. The above procedure shall be repeared using strands of yarn taken from
the warp of the fabric from any one of the pieces comprising the sample.
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4.3.2,6 Slippage-~value

4.3.2.6.1 Apparatus. - A pendulum type testing machine as specified in
Specification CCC-T-191, method 5100 with a suitable autographic record-
ing device attached shall be used for determination of slippege value.
The machine shall be opersated in such a manner that the pulling clamp shall
have a speed of 12 % 0,5 inches per minute,

4.3.2,6.2 pPreparation of specimens. - Specimens, 4 inches wide by 16.0
to 16,5 inches lcong, shall be selected for test., Five sets of two speci-
ments each, one set from each of the five pieces comprising the sample, are
required, one specimen of each set for warp slippage value, having the short
dimension parallel to the warp yarns, and the other specimen ¢f :each set for
the filling slippege value, having the short dimension parallel to the fill-
ing yarns, Unleas otherwise speciflied, no apecimen shall be taken nearer the
selvage than ope-tenth the width of the material, The specimens shall be pre-
pared by cutting strips of cloth of the number and in the directions specified
above, approximately 4.5 inches wide and 17 inches long. Any cut or broken
threads shall then be raveled from the strip of cloth until only threade re-
main in the length-wise direction of the cleth which are approximately as long
as the width of the cloth strip. Sufficient yarns shall then be raveled from
both the long and short dimensions of the strip of cloth until the specimen is
4 inches wide by 16 to 16~1/2 inches long. Any other convenient method of pre-
paring the specimen may be used provided it doesn't effect the physical pro-
perties of the cloth. Fold a test specimen back on itself so that the distance
from the fold to one edge, parallel to the short dimension, measures approxima-
tely 5 inches and to the opposite edge at least 10 inches. The fold must be
parallel to the crosswise yarns in the specimen., At 0.38 inch from the fold,
sew & seam parallel to the crosswise yarns of the specimen. Use a seam of the
type designated ae 301-SSa~l by Specification DDD-S-751, (Make the seam SSa-l
with one row of stiches, 12 stiches per inch, type 30l.) In making the seanm,
use a needle and a thread of sufficient strength so that it will not break when
the seam is tested for elongation. (A pumber 21 needle and both ct the follow-
ing threads have been found satisfactory: Commercgial grade H {14 pound) water-
proofed silk, finished line thread with a leftband machine twist; or cotton
thread with lefthand machine twist having a minimum breaking strength of 5 pounds
vhen tested in accordanze with paragraph F-4E cf Specificaticn MIL-T-13505 (Ord)
and a minimum thickness of 0.017 inch. Condition the specimens for at least 24
hours at 21° = 2°C, and 65 * 2 percent relative humidity.

4.3.2,6 3Frocedyre. - The distance between the jaws of the test machine shall
be adjusted to 3 inches. A 6-ounce clamp shall be attached to the specimen
parallel to and at a distance of 3 inches from the seam described above. The
clamp shall be attached to the 10-inch length of the specimen. The clamp can
be assembled from a metallic photographic film clip approximately 5 inches long,
a brass or steel rod 6 inches long and 3/16 inch in diameter, or brass or steel
weights equal in weight to the 6-inch rod to bring the total weight of the
assembly to 6 ounces. The 10-inch portion of the test specimen shall be placed
symmetrically in the upper jaws of the test machine so that the long direction of

11
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the cpecumen i~ parallel to Lhe direction of application of the loac,
The specincn chall be clamped in the upper jaw so thal the 6-ounce
clamp describrd above is apnroximately 1/4 inch below the lower jaws
of the test machine., The test machine shall be reset so thal a zern
load is shown on the graphic record. Makc certain that the G-ounce
clamp ic supported only by the tesi aprcimen co that a uniform ten-
~jon of 6 ounces is supplied to the specimen., The lower jaws of the
test machine shall be faatened to the specimen, taking care to grip
the same yarns in the lower jaws as are gripped in the upper jaws,
The appuratus shall be arranged to obtain a tension-atretch curve up
to the breaking strength of the specimen, the stretch being indicated
in inchea by the vertical component of the curve and the tension beinp
indicated in pounds by the horizontal component. The machine chall be
started and allowed to apply tension until the specimen breaks, This
graphic record shall be desipgnated as the {abric-stretch curve. The
same specimen shall be inserted in the jaws of the nmachine so that the
seam is in a position parallel to the jauws and midway between the upper
and lower jaws, The specimen shall be clamped in the jaws and tension
apnlied by means of the 6-ounce clamp, as directed above, before tighten-
ing the lower jaws, The apparatus shall be arranged so that the graphic
record of this test will be made on the same chart and will start at the
same point as the fabric- stretch curve. The machine shall be started
and tension allowed to be applied to the cpecimen until either the c¢!rth
breaks or the seam falls, This graphic record shall be designated a: the
seam-stretch curve. The tension shall be noted at which the vertical
distance between the seam-stretch curve and the fabric-stretch curve is
equal to the sum of (&) the vertical distance between these curves when
the tension is 1 pcund, and (b) a vertical distance on the chart equiva-
lent to 0.25 inch on the cloth. The slippage shall be calculated as
follows:

Slippage value = 100A

B

vhere:
A = Tension at which the difference between the seam-stretch
curve and the fabric-stretch curve 1s 0.25 inch plus the
difference between these curves when the tension is 1 pound.

B = minimum breaking strength for the class of cloth being tested
as in table 1.

The slippage value in the warp direction shall be considered as the average
of 5 results obtained for the warp slippage specimens and the slippage value
in the 111 direction as the average of 5 results obtained for the fill
slippage specimens.

4.3.2.7 Breaking strepngth. - The breaking strength shall be determined
concurrently with the slippage value test and shall be read from the fabric-
stretch curve of the graphic record. The breaking strength is the point

12
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of maxamm'tencile load in tect., T[he breaxing strengtbh of the warp yarns
is teten as the maximum tension in pounds per inch recorded on the fabric-
stretch curve for the fill slippage specimens, The breaking strength of
the fil11 yarpa is taken as the maximm tension in pounds per inech recorded
on the fabric-stretch curve for the warp slippage specimens, The averasge
of the 5 values obtained in each direction shall be reported as the break-
ing strength in that direction.

4L.3.2.8 Stretch, - The percent of stretch shall be determined con-
currently with the slippages value snd shall be calculated as shown below
for measurements of the fabric-stretch curve of the graphic record. The
percent of stretch of the warvp yarnsis obtained from the fabric-stretch
curve cbtained when the slippage value of the fill yarns is determined.
The percent of stretch of the fill yarne is obtained from fabric-stretch
curve obtained when the slippage value of the warp yarns is determined.
The percent of stretch in each direction shall be considered as the average
of 5 values, determined in that direction calculated as followss

Percent of stretch = 100 (A-B)
3.00 ¢ B

= elongation in inches of the portion of the specimen tested when
the tension ls 20 pounds for class 1 cloth; 30 pounds for class 2
cloth; 40 pounds for class 2 cloth Tnd 50 pounds for class 4 cloth
as read on the fabric stretch curve',

B = elongation in inches of the portion of the specimen tesieﬂ when the
tenslon is 1 pound as read on the fabric stretch curve,

1
The elongation of the specimen is represented by the vertical com-
ponent of the fabric-stretch curve at the required tension.

5. PREPARATION FOR DELIVERY
5.1 Paglaging. - Pacloging shall be level A, B, or C as specified (see 6.1).

5.1.1 Llevels 4, B, and G. - The cloth shall be packed in accordance with
the applicable requirements for class 2 fabries of Specification PPP-P-51.

5.2 Packing. - Packing shall be level A,B or C as specified (see 6.1).

5.2.1 Lnvels A, B, and G, - The cloth shall be packed in acccrdence with
the applicable requirements of Specification FPP-P-51,

5.3 Marking. - In addition to any special marking required by the contract
or order, ~hipmenls cshall be marked in accordence with the requirements of
8Specification ITP-P-51.

13
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6., NOTES

6.1 er ata. - Procurement documents should specify the following:
i i Title, number, and date of this specification.,

a

(bg Class of material required (see 1,2),

(c) Width of material required (see 3,5.1).

(d) Selection of applicable levels of packaging and packing
(see 5.1 and 5.2).

(e¢) Special marking.

(f) Whether preproduction sample approval is required (see 3,1)

6.2 This specificstion supersedes Purchase Description PA-PD-849 datec
7 June 1956 and specification change notice mmber 1 dated 26 September 1y58.

Notice: When Governmment drawings, specifications or other data are used
for any purpose other than in connection with a definitely related Govern-
ment procurement operation, the United States Government theireby incurs no
responsibility nor any obligation whatsoever; and the fact that the Govern-
nent may have formulated, furnished, or in any way supplied the said draw-
ings, specifications, or other data is not to be regarded by implication or
otherwise as in any manner licensing the holder or any other person or
corporatlion, or conveying any rights or permission to manufacture, use, or
sell any patented invention that may in any way be related thereto,
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