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21 November 1989
SUPERSEDING
MIL-T-83193A

6 September 1979

MILTITARY SPECIFICATION

THREAD, ARAMID, SPUN STAPLE

This specification is approved for use by all Departments and Agencies of the
Department of Defense.
1. SCOPE

1.1 Scope. This specification covers spun staple, high temperature, aramid
thread used for machine sewing. -

2 APP
L. APr

2.1 Government documents.

2.1.1 Specifications., standards, and handbooks. The following specifi-
cations, standards, and handbooks form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of these documents are

and Standards (DODISS) and supplement thereto, cited in the solicitation (see
6.2).

SPECIFICATIONS
FEDERAL
PPP-P-50 Packaging and Packing of Thread
for Domestic and Overseas Shipment
L-P-1183 Plastic Molding Material,
Acrylonitrile-Butadiene-Styrene

‘apmc) Digid
I\ADD}, Rig1dQ

Beneficial comments (recommendations, additions. deletions) and any
pertinent data which may be of use in improving this document should be
addressed to: U.S. 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
AMSC N/A FSC 8310
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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FEDERAL
FED-STD-191 Textile Test Methods
MILITARY
MIL-STD-105 Sampling Procedures and Tables for

Inspection by Attributes

(Uniess otherwise indicated, copies of federal and military specifications,
standards, and handbooks are available from the Naval Publications and Forms
Center, (ATTN: NPODS), 5801 Tabor Avenue, Philadelphia, PA 19120-5099.)

22 Nor-Ceovernmert puhliracicns.  The fellnuing documents form a part of this
document to the extent specified herein. Unless otherwise specified, the 1ssues
cf the documents which are DoD adopted are those listed in the issue of the
DODISS cited in the solicitation. Unless otherwise specified, the issues®of

......... 1S e P an o n’\n-rnn = = = -y 2 e m i m = - P P s | 1 " * -
UU('L“"E“LS nDL 11SL€eq 1n tne bDuUUid>d> dre tne 1ssues o1 LnE (]U(.Ul enLy tiilead 1n wne
solicitation (gee 6.2)
SOl Latlor e Ay
THE COLOR ASSOCIATION OF THE UNITED STATES
SO oddr e Dol Dped nf ommer op
Nenartmant ~f Nafance € nAdard fAalar Card far Cawine Thraade
MTpal LiNtiiL UL Yo iTiioT W2 tHiuai u vuowiavi vaiu Luvs CSUWANIE sl TOUS

(Color cards may be available from the Color Association of the United States,
343 Lexington Avenue, New York, NY 10016-0927. 1If color cards are not
available from the Color Associaticr. individual color samples may be obtained
from the contracting activity or as dire:zted by the contracting activity.)

AMERICAN SOCIETY FOR TESTING AND MATER

IALS (ASTM)

Ex X

>4

D 4101 - Propylene Plastic njection and Extrusion Materials

D 861 -~ Use of the Tex System to Designate Linear Density of Fibers,
Yarn Intermediates, Yarns, and Other Textile Materials

ies should be addressed to American Sociely for Tectlnz

T™,, 191¢ Race St., Pn.ladeilphia, PA 19103-1187.)
(Non-Government standards and other putlications are normally available from

the organizations that prepare or distribute the documents. These documents

alsoc may be available in or through libraries or other informational services.)

o
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2.3 Order of precedence. 1In the event of a conflict between the text of this
document and the references cited herein, the text of this document takes
precedence. Nothing in this document, however, supersedes applicable laws and
regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 Government and contractor purchases. The requirements specified in

3.4.4, 3.5, 3.6, and the related provisions of section 4, and all of section 5
apply only to thread purchased directly by the Government. All other
requirements apply both to thread purchased by a contractor as a component for
an end item and to thread purchased directly by the Government.

3.2 Standard sample. When a standard sample is available, the thread shall
match the standard sample for shade and shall be equal to or better than the
standard sample with respect to all characteristics for which the standard
sample Is referenced (see 4.3.2.2 and 6.3).

3.3 Materials.

3.3.1 Fiber. The fiber used in the manufacture of the thread shall be aramid
of 1.5 to 2.0 denier per filament. The fiber shali not carbonize at a
temperature below 6759F when tested as specified in 4.2.2.

3.4 Physical requirements. The finished thread shall conform to the
applicable requirements of table I when tested as specified In 4.2.2.

3.4.1 Twiss. Unless otherwise specified, the direction of final twist shall
be "2" for all thread. Each of the individual plies shall be initially twisted
with no less than the number of turns per inch to be used in the final twist and
in opposite direction to the final twist (see 4.2.2).

TARLE I. Physical reguirements
Length per Pound, Breaking Strength Elongation
Nominal Plies, Yards (pounds, minimum) “percent
Tex Size Final Minimum Maximum original max imum
21 2 20,600 - 23,700 1.2 25
24 2 18,000 - 12,700 1.5 25
27 2 16,200 - 18,400 1.5 25
35 2 or 3 12,000 - 14,200 2.0 30
40 2cr 3 11,060 - 13,000 2.4 30
45 2 or 3 9,200 - 11,100 2.7 30
50 2 or 3 8,200 - 10,200 3.0 30
60 Jor 4 7,000 - 8,600 3.6 35
70 3 or & 6,200 = 7,100 4.3 35
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TABLE 1. Physical requirements {(cont'd)

Leng h per Pound, Breaking Strength Elongation
Nominal Plies, ards (pounds, minimum) percent
Tex Size Fipal Minimum Maximum original maximum
80 3 or 4 5,500 - 6,200 4.9 35
50 3 or 4 4,700 - 5,600 5.5 35
100 Jor 4 4,700 - 5,200 €.3 35
105 Jor 4 4,000 - 4,800 6.5 35

-

3.4.2 Color. The color (shade} shall be as specified in the applicable end
item specification or in the contract or purchase oraer (see 6.2). Shade
gesignalions by .elier {e.g. Ulive biav 371, did related cable aumvers (e.p.
C.A. 66N22) rafer to the DOD Standard Shades far Sewing Threads or the standard

Leine UUUVLL s TTLTs LS canial SHla2UT S cels Ltaellitdal

sample (see 3.2).

3.4.2.1 Visual colcr matching. The shade of the end item thread, after
remcval of finish, when applicable (see 6.3.1), shall match the specified
applicable approved shade starndarc (ses 3 ; teited ified in 4.2.2

Ty

.30 when tested as specifiled 1o 4.2.4

3,4,2.2 Colorfastness. The dyed and finished thread shall show fastness to
iauncering (aiter 3 cycies) equal to or peller Lhan Lne slandard sampie or equa.
to or better than a rating of ''good" when tested as specified in 4.2.2.

3.4.3 Heat aging resistance The finished threac shall retain a minimum of
85 percent of the applicabie original breaking strength specified in tabie I
A€tne bhant anines wwharn tactad ae enmarifiad in 4L 2 )
ailL LTl 11T o L OéLllE wilici LTO LT WU adS SQpTLLILICuU A bl b AU SEPR S

3.46.4 Knots. Tex size 45 and finer shall average not more than one knot per
4 ounces 1n singles.

3.4.5 Finish. The thread shall have a soft finish and shall contain only the
minimum amount of lubricant to facilitate sewing.

s. Only non-staining and non-flame propogating

finishes common 1] be permitted as sewing finishes unless prior
approval Is obtained from the Contracting Officer. The finish shall have nc
deletrious effect on the thread including effects of prolonged storage. No

finish or treatment shall be applied for the purpose of increasing breaking

. 4.5 Sewing
Sewing
lv

strength.

3.5 Put-up. Unless ctherwise specified (see 6.2), the thrgad shall be put up
on a weight basis, 8. 16. or 32 ounces per holder. on commercial tubes or cones.
Plast:ic tubes, hhen used, shall conforrm to 3.5.1 cor 3.5.2. A plus or minus

tclerance of 10 percent thread weight w.ll be permitted on any one holder.

Ir~

ranric OrVrneTr T NAN nRaAaco ranyin hadina IaLrLcliilc>
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The thread shall be put up in one continuous length
wound that each turn and layer is free from entangl
specified in 4.2.1.2.

3.5.1 Acrylonitrile. The tubes shall be acryloni
(ABS) rigid plastic (see 6.6) meeting Lhe requiremen
with the following values substituted in the table o
L. .2.2)

Noeood /o

Property values

trile-butadiene-styrene

of L-P-1183

> e o

ts of tvpe
f property values (see

T
4

Impact strength (Izod), min., ft. -lb. per inch
of notch at 239 X 29C
(1/8 inch sample)
Tensile yield stress, min., psi
Deflection temperature under load, min. (264 psi

fiber stress):

—
wn

66,000

[o]
Co

Modulus of elasticity in tension, min., psi 39,000
Rockwell hardness (R scale), min. 103
Specific gravity, 239/230C, max. 1.2
Chemical resistance, 40-hr. immersion in heptane at 5.0
230 * 20 (. weight change, max., percent

3.5.2 Polvypropylene. The tubes shall be molded from a virgin propylene
homopolymer plastic (see 6.7) meeting the requirements of PP 123 under ASTM
D 4101 (see 4.2.2).

3.6 ldentification marking. Except when acceptance of commercial

identification markings are specified in the invitat
shall have a label attached in such a manner as to r

1 thread has been removed.
csnecified below

Sspeliiatcgo Saln.

(3
>

Nomenclature
National stock number
Weight (net)

or purchase order number

wn

ion to bid, each holder
emain in place and be
The label shall be printed
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Name of contractor
Date manufactured (month and year)

3.7 Workmanship. The finished thread shall conform to the quality of product
estahlished bv this spnecification.

4. QUALITY ASSURANCE PROVISIONS

........ 15
I CprllblULC
S

s FmcemaraAn ~F
d tests) as
Excep ract or purchase . contractor
may use his own or anyv other facilities suitable for the performance of the
inspection requirements specified herein, unless disapproved by the Government.
The Government reserves the right to perform any of the inspections set forth in
this specxtxcatzon where such Lnspectlons are deemea necessary 10 ensure

S rm LU presciI lUQ:'U quULlEHICHLD.

4.1.1 Responsibility for compliance. All items shall meet all requirsEents
of sections 3 and 5. The inspection set forth in this specification shall
become a part of the contractor's overall 1aspection system or qualily program.
The absence of any inspect.on requirements in the specification shall not

relieve the contractor of the responsibility of ensuring that all products or
cunplies cubmitted D O o Ty € anmn~nn tamman ~mmeler o +r ol —nntn\'rnmnnfe
..Uppl 1e5 bUUml LtiLea LL Lne ULV!-:IHIH:'H. 1LOT allféepilaiite CUNIpLYy WALII ddii dTyULITITULS
of the contract. Sampnling inspection, as part of manufacturing operations, 1§
ct Sampling pection , as part of manufact g operations, 1§
an acceptable practice to ascertain conformance to requirements, however, this
does not authox1ze submission of known defective mater1a1 ezther indicated or

actual, nor does 1t commit tne Government to accepl defecilive material.

4.1.2 Certificates of compliance. When certificates of compliance are
submitied, the Guvernmenl reserves the right tc inspect such (tems to determine
the validity of the certification.

4,2 Quality conformance inspection. Unless otherwise specified, sampling for
inspection shall be performed in accordance with MIL-STD-103.

4.2.1 End item examination.

4.2.1.1 Thread on nolder examination. The thread on holders shall be
examined for the defects specified in table II. ll defects shall be counted
regardless of their proximity to each cther except where tws or more defects

represent a singie local condition, in which case only the more seriocus defect
shall be counted. The lot size shall be expressed in units of holders (tubes or
cones). The sample unit shall be one holder {tube or cone). The inspection

level shall be $-3 (see 6.5),.
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TABLE II. Thread on holder defects

Examine Defects Major Minor
Identification Missing, insecurely attached, incorrect,

or incomplete 201
Holder Cut, torn, chafed, or otherwise damaged

holder, affecting the free unhampered

unwinding of thread, or the secure holding

of thread winds or layers of winds on the

holder. Holder other than specified. 101
Color Other than specified. Uneven, apparent or

successive lavers of end to end. 102

F

Spots or stains Clearly v ble on individual strands of

thread. 202
Finish Other than specified. Uneven, lumpy, bare

or thin spots. 203

4.2.1.2. Thread as unwound examination. The thread while being unwound shall
be examined for the defects listed in table III. All defects shall be counted
regardless of their proximity to each other except where two or more defects
represent a single local condition, in which case only the more serious defect
shall be counted. The lot size shall be expressed in units of holders (tubesor

cones). The sample unit shall be cne holder (tube or cone). The inspection
loevael chall ko €-2 (coa & §)
1T VYT 4 SQlita il (9 ) =g ) o Lo L./ 1

TABLE I11. Thread as unwound defects

Examine Defect Major Minor
Construction Unevenly spun, twisted or plied 101
Werkmanship

Continuous Not in continuous length 201

length

~
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TABLE 111. Thread as unwound defects (Cont'd)
Examine Defect Major Minor
Winding Improperly or not firmly wound resulting 102

in knots, kinks, entangling, or slippage
during unwinding or otherwise affecting free
unhampered unwinding of thread

Number of plies Other than specified 103

4.2.1.3 Net weight per holder examination. The sample examined in accordance
with 4.2.1.2 shall be examined for conformance to the weight per hoider
requirements in 3.5. The net weight of the thread shall be determined by.ss
subtracting the weight of combined weight of the thread and

e
t weight on any one holder exceeds
weight (to the nearest O.] ounce)

h
holder. The iot shall be ec
+me telerances of 3.5 or If th

el

is less than the target net w

—
—
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i
ot
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O
-
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£
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D re-
P
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4.2.2 End iten testing. TIne threac shall
listed in table V. The methods of tes

applicabie and as listed in table V sh
one holder (cone or tube’). The lot shall be

w n I
4D
)

ti
al

specified in tatle IV.

TABLE I Sample size for testing
Lot size (holders) Sample size (sample units)
50 or less 2
51 to 150 3
151 to 100G 5
1001 and over 5 per thousand

co
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TABLE V End item test methods
Requirement FED-STD-191

Characteristic paragraph Test Method

Fiber identification 3.3.1 1/

Number of plies 3.4 Visual 2/

Length per pound 3.4 4010

Elongation 3.4 4100 3/

Breaking strength: Initial 3.4 4100 4/ 5/

Direction of twist 3.4.1 4090

Twist, turns per inch

Singles 3.4.1 4032 6/
e 3.4.1 4054 o/

Color (shade) match 3.4.2 and 3.4.2.1 4,3.2

Colorfastness 3.4.2.2 5614 7/ 8/

Heat aging resistance 3.6.3 4.3.1 and 4100 5/

Finish 3.4.5 1/

Composition of plastic tubes 3.5.1 and 3.5.2 1/

1/ Unless otherwise specified, a certificate of compliance shall be submitted
and will be acceptabie for the stated requirement.

2/ One determination per sample unit shall be made and the result reported as

pass" or "fail’

3/ To be determined simultaneously with breaking strength.

4/ Thread clamps embodying the flat anvil! and drum principle with side closing
cam, known as Callaway or U.S. Rubber Clamps, shall be used. The gage
length shall be 10 inches measured from the bite between the drum and flat
Jaw ir the bottom clamp
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Except that five determinations shall be made per sample unit.

(A9,
~

6/ The test for turns per inch (tpi) in the individual plies shall be made in

conjunction with that for the final (plied) twist. After recordxng the
final twist, and while the individual plies are straight between the jaws,
all plies but cne shall be cut and remcved. The clamp shall then be cpened,
the slack drawn through, and the remaining single ply shall be reclamped
under the specified tension. The counter shall be reset to zero. The jaw

shall then be rotated until all twist has been removed as determined by the
separation of filaments by a needle.

7/ The specimens must be dried after each of the three laundering cycles.
8/ On the color transfer cloth evaluation, only the stain cn the nylon fiber of
the coclor transfer cloth shall be evaluated.
.2.3 Packaging inspection. The inspection shall be in accordance with the
quality assurance provisions of PPP-P-350. -

4.3 Methods of inspection.

4.3.. Heat aging resistance test. Five specimens each of every applicabie
size shall be used for the heat aging test. Five specimen skeins cof 15 yards
each shall be exposed in a hot air convection (circulating air) oven at a
temperature of 500°F Z 10°F for a period of 4 hours. Upon removal, the
specimens shall be conditioned at standard atmospheric conditions for &4 hours

and then tested for breaking strength as specified in table V. The heat aging
resistance shall be the average of the breaking strength obtained from the
specimens tested, and shall be reported tc the nearest 1.0 percent of the
original breaking strength.

4.3.2 Shade match evaluation.

4.3.2.1 Removal of finish. If a sample contains finish, before evaluation
for shade matching, the sample of thread shall be wet drycleaned in accordance
with Method 5622 of FED-STD-191 (disregarding references to the standard

sample). Excess solvent shall be removed by centrifuging or wringing. The
sample shall then be rinsed in distilled water at 1209F to 1600F, and dried at a
temo rature not axceedxnz 1809F. The d ied sample shall then be conditxoned for

4.3.2.2 Shade matching procedure. The sample shall be wound or prepared for
examination 1n a manner similar to that for the standard shade samplie. The
color of the sample shall match the standard sample when viewed under filtered
tungsten lamps that approximate artificial daylight and that have a correlated
color temperature of 7500 - 200 K, with illumination of 100 * 20 foot candles,
and shall be a good match to the standarc sample under xncandescent lamplight at

2300 I 200 K.

—
()
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5. PACKAGING

servation. Preservation shall be level A or Commercial, as specified

5.1 Pre
(- £ A\
LS O.L ).

5.1.1 Levels A and Commercial. The thread shall be preserved in accordance
with the applicable requirements of PPP-P-50.

5.2 Packing. Packing shall be level A, B, or Commercial, as specified (see
2

6.
5.2.1 Levels A. B, and Commercial. The thread, preserved as specified in 5.1
shall be packed in accordance with PPP-P-50.

5.3 Marking. 1In addition to anyv special markings specified in the contract,
or purchase order, unit packs and shipping containers shall be marked in
accordance with applicable provisions of PPP-P-5(0.

6. NOTES

(This section contains information of a general or explanatory nature thkat mav
be heipful, but is not mandatory.)

6.1 Intended use The thread is intended for use in machine sewing of
protective combat apparel and flight safety equipment.
6.2 Acquisition requirements Acquisition documerts must specifv the

following:

Title, number, and date of this specification.
1rectxon of twist, if other than specified (see 3.4.1).
(shade) required (see 3.4.2).

roAnivrad (ean takhla T )
Laowic e )

31.5).
1

o w

m o o0

(a2}
.

(see 5.1 and 5.2).
g. Acceptance criteria required (see €.5).

.

he contracting activit ng the or
propeosal. Standard samples ;requently used by the mllltary (d1rect1y or
components of end items) have been made available to normal contractors as
reference for the establishment of the contractor's secondary standards
conforming to the characteristics of the official standards. The basic sh

11
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this purpose from the U.S. Army Natick Research, Development, and Engineering
Center, Natick, MA 01760-5014, (ATTN: STRNC-ITC).

6.3.1 Shade matching evaluation. In cases where it is not considered
feasible to remove the finish prior to shade matching, the thread may be
evaluated on an "as is' basis upon approval of the contracting officer.

6.4 Subject term (key word) listing.

High temperature resistant
Machine sewing

6.5 Acceptance griLeria. The acceptance criteria below are recommended for
use. The acceptance criteria as specified in the contract or purchase order
shall be binding. Lnlesq otherwise specified. the following acceptance criteria
are in accordance with MIL-STD-105.

6.5.1 For thread on holder examinaticon An acceptable quality level (&QL)
expressed in terms of defects per hundred units, of 1.0 for major defects and
2.5 for total (major and minor combined) defects is recommended.

6.5.2 TFor thread as unwound exam.nation. An AQL, expressed 1in terms of
defects per hundred units, of 4.0 1s recommended.

6. 6 M

V.o i

1 c ile tubes. "ABS" material known as '"Kralastic MM"
has been used satisfactorily to make irjection-mold tubes to meet the
requirements specified in 3.5.1. Kralastic MM is made by the Naugatuck Chemical
Division of the U.S. Rubber Company, Naugatuck, CT.

[}]

e tubes. "EL Rexene PP 11-S-5" material has

6.7 Material for polypropvlen
been used satisfactorily to make injection molded tubes meeting the requirements
specified in 3.5.2. Resin is made by Dart Industries, Inc., P.O. Box 37, West
115 Century Road, Paramus NJ 07652,

6.8 Changes from previous issue. Marginal notations are not used in this
revision to identify changes with respect to the previous issue due 1o the
extensiveness of the changes
Custodians: Preparing activity:

Army - GL Army - GL

Al Torce i

Navy - NU (Project 8310-0172)

Review activities:
Army - MD

Air Force - 82, 99
DLA - CT

User activity:
Navy - AS

[
N

* B L L T S TN LIV T I
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(See instructions ~ Reverse Side)
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