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MILITARYSPECIFICATION

* CLOTH, TWILL, ARAMID, WFGH
TENPEEATURERESISTANT

This specificationis approved for use by all
Departmentsand Agencies of the Department of Defense.

1. SCOPE

* 1.1 This specificationcovers
aramid twill cloth and is intended.for’use $n
clothing.

2. APPLICABLEDOCUMENTS

2.1 Issues o’fdocuments. The

,“

high temperatureresistant’””
the’manufactureof,aeronautical .. /L:;-j

following
in effect on date of invitation for bids or request for
of this specificationto the extent specifiedherein:

SPECIFICATIONS

FEDERAL

v-T-285

PPP-P-li33 “’-

STANDARDS

FEDERAL

FED-STD-4

Thread, Polyester

Pac@ging and Packing

documents.ofthe issue
proposal form a part

of Synthetic Fiber Fabrics ;

Glossary,of Fabric Imperfections

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Engineering ~ecifications and Standards Department (Code 93), Navd AirEngi-

neering Center, LakehtiFt, NJ 08733, by using the self-addressed StSndsrdization

Document Improvement ProposaI (DD Form 1426) appesring at the end of this *
document or by letter.

, .-
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FEDERAL (continued)
.. ...’.,, .,,,,.., ,!
.. .,FED-STD-’191 - Textile Test Me’tiods

.. .

MILITARY’
.’

MIL-STD-105 - Sampling Procedures snd Tables for
,.. ~Inspectionby Attributes

,,

(Copiesof specifications, standards,drawings, and publications
requiredby suppliers incomection with specific procurement functions
should~be obtaihe”dfrom the procuring activityor as directed bythe
contractingofficer).

2.2,>., Other publications. Thefdlowing documents form a
part of this specification to the extent specified herein. Unless
otherwise indicated, the issue in effect on date of invitation for bids
or request for proposal shall apply.

,,

RULESANlj REGULATIONSUNDERTHI’TEX’HLE FIBER PRODUCTSIDENTIFICATION ACT

(Applicationfor copies should be addressed to the Federal Trade
Commissicin,Washington,D.C. 20580.)
.,

,.: ‘:TECHNICAI.MANUAL OF THE AMERICAN ASSOCIATIONOF TEXTILE CHEMISTS
., ANDCOEORISTS.METHOD NUMBER 76-1969 ELECTRICAL RESISTIVITYOF FABRICS

,, ...-.,(Applicationfor copies of the AATCC Mariualshould be addressedto ‘“
the AATCC National Headquarters,P.O. Box 12215, Research Tri!anglePark,
North Carolina 27709.) .. ..

3. REQUIREMENTS

3.1 ~~ Standard sample. The cloth shall match the standard
sample with respect to all characteristicsfor which the standard sample
is referenced (see,6.3).

-:-.
*, “;

“3.2 Materials. The cloth shall be produced from a high
temperaturearamid filamentyarn. The yarn shall not char at a temper-
ature less than 357°C (675°F).
,,

3.3 Weave. The weave shall be a 2/2 right hand twill.

., ,,
..
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* 3.4 Color. Unless otherwise specified,the color of the
finished cloth.shallbe USAFSage GreenShade No. 1565. The color shall.
be obtaitid by the use of melt spun soluti’on dyed fibers.

* 3.4.1 Matching. The color shall match the standard sample
under artificial daylight having a color temperature of “7500° Kelvin and
shall be a good approximation to the sta”ndard sample under incandescent
lamplight at 28000 Kelvin.

,* 3.4.2 ., Co’lorfastnesa. The dyed and finished cloth shall
show fastness’to light and to laundering equal to or better:than the
standard.sample:whentested as”specified in.4.5.

3.5 Physical requirements. The physical‘requirementsojE
the fini’shedcloth (3.6) shall be as specified in table I when tested al;
‘specifiedin 4.5. ,..

3.6 .Finiahing. The cloth shall be.desized, scoured,
heat set and given a durable antistatic.finish(see 3.6.1).

3.6.1. Antistatic finish. The cloth shall be given a
durable antistatic finish (see 6.4 and 6.5.) so that the max@m. res.ist-

- ivity of any one sample before latuideringshall be 3.0 X 10AL ohms per
square and the ~~ximnnresistivity of any sample after five launderings
shall be 8 x 10 ohms per square whentested as specified in 4.5. Only
those chemical treatmentsalready approvedby the appropriatemedical
service and so listed in the invitationfor bids or request for proposal
shall be consideredacceptable for the relatedprocurement (see 6.5)
when tested as specified in 4.5.

3.6.2 Nonfibrousmaterial. Prior to the applicationof
the antistatic finish the cloth shall contain no.more than 1.0 percent
starch and protein including chloroform-solubleand water-solublemt-
erial when tested as specified in 4.5.

3.6.3 QZQ213” The finished cloth shall lie flat, without
distortion,and show no evidence of curling when tested as specifiedin
4.5. - ..

3.7 F?” The pH value of the water extract”ofthe finislh-
ed cloth shall be no less than 5.O.nor more than 8.0 when tested aa
specified in 4.5’:

..

3.8 Width. The width of the finished cloth shall be as
specifiedwhich shall be the minimum acceptablewidth (inclusiveof the
s,elvage)(see 6.2).

3
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3.9
6.2), the cloth
than 40 yards.
PPP-P-1133.

3.10

Length and put up. Unless otherwise specified (see
shall be furnished in continuous lengths, each not less
Each length shall be put up on rolls as specified“in

Fiber identification. Each roll of cloth shall be
labeled for fiber content in accordancewith the Textile Fiber Products
IdentificationAct.

3.11 Workmanship. The finished cloth shall conform to
the quality and grade of product established by this specification. The
occurrence of defects shall not exceed the acceptable quality levels.

4. QUA.LITYASSURANCEPROVISIONS

* 4.1 Responsibilityfor inspection. Unless otherwise
specified in the contract the supplier is responsiblefor the perform-
ance of all inspectionrequirementsas specifiedherein. Except as
otherwise specified in the contract,the contractormay use his own or
any other facilitiessuitable for the performance of the inspection
requirementsspecifiedherein, unless disapprovedby the Government.
The Government reserves the right to perform any of the inspectionsset
forth in the specificationwhere such inspectionsare deemed necessary
to assure supplies and services conform to prescribed requirements.

4.2 Certificateof compliance. Where certificatesof
complianceare submitted in accordancewith 4.5, they shall contain
verifiable actual test and inspectiondata. The Government reserves the
right to inspect and test the cloth to verify the validity of the certi-
fication.

4.3 Inspection.Samplingfor inspectionshallbe per-
formedin accordancewithMIL-STD-105,exceptwhen otherwiseindicated
hereinafter.

4.3.1 Component and material inspection. In accordance
with 4.1 above, components and materials shall be tested in accordance
with all the requirements of referenced specifications, drawings and
standards unless otherwise excluded, amended, modified or qualified in
this specification or applicable purchase documents.

4.3.2 Examination of the end item. Examination of the end
item shall be in accordancewith the provisions of 4.3.2.1 through
4.3.2.4.

* 4.3.2.1 Yard-by-yard (meter-by-meter)examination. Each roll in
the sample shall be examined on the face side only. When the total yardage in
the roll does not exceed 100 yards (91.4m)the entire yardage in the roll shall

4
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be exami~ed. When the total yardage in the roll exceeds 100 yardS(~l.4m), only
100 yards (91.4m)shallbe examined. All defectsas definedin SectionIII of
FED-STD-4whichare clearlynoticeableat normalinspectiondistance(3 feet)
CO.!h) shallbe scoredand assigneddemeritpointsas listedin 4.3.2.1.1
(exceptthatonly thoseslubsand knotswhichexceedthe limitsshownon
figure1 of ~D-STD-4 shallbe scored). No linearyard (0.9m)(incrementsof
1 yard (0.9m)on themeasuring device of the inspectionmachine) from any one
roll within the sample shall be penalizedmore than 4 points. The sample size
shall be 20 rolls selected from 20 containers. The lot shall be unacceptable
if the points per 100 square yards (83.6m2)of the total yardage examined
exceeds 50 points. The lot shall be unacceptableif the points per 100 square
yards (83.6m2)of two or more individualroll~ exceed 75 points. If one roll
exceeds 75 points per 100 square yards (83.6m ), a second sample of 20 rolls
shall be examined only for individualroll quality examination. The lot shall
be unacceptableif one or m re rolls in the second sample exceeds 75 points

9per 100 square yards (83.6m ). Point computationfor lot quality and individual
roll quality shall be as follows:

Total points”acoredin sample x 3600 =’Points per
Contractedwidth of cloth (inches)x total yards inspected 100 sq yards

Total points scored in sample x 8361.2736 = Points per
Contracted width of cloth (centimeters) x total meters inspected 83.6 sq meters

4.3.2.1.1 Demerit points. Demerit points shall be assigned as
follows:

For,defects

For defects
exceeding

For defects
exceeding

For defects
dimension

3 inches (7.6 cm) or less in any dimension - one point

exceeding 3 inches (7.6 cm), but not
6 inches(15.2 cm) in any dimension - two points

exceeding 6 inches (15.2 cm), but not
9 inches (22.8 cm) in any dimension - three points

exceeding 9 inches (22.8 cm) in any
- four points

NOTE: The end item examination shall also include the followingadditional
defects:

.-

5 ,{
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Color change or shade barret equal to or greater.than the

yard

guide sample (see 6.3)

Two or more contiguous

Two or more contiguous

Two or more contiguous

Two contiguousor more

missing picks

broken picks

strip backs

than three single tight ends
across..thewidth of one yard (0.9m).

The followtigdefects,when present, shall be scored four points for each
in which they occur:

Baggy, ri.dgyor wavy cloth
Width less than specified
Uneven weaving

The followingconditionsshallnot be scoredas defects:

Shadebarre’and striationinherentlycharacteristicof yarn variation

Single

Single
figure 1 of

Single

pick .partially.orcompletelymissing

stripback in warp or fuzz ball no greater than that shown in
FEwsT&4

tightend

Missing end less than one yard (0.9m) in length

4.3.2.2 Ext&ination for length.

4.3.2.2.1 Individualrolls. During the yard-by-yard (meter-by-
meter) examination,each roll in the sample shall be examined for length. Any
length found to be less than the minimum specified or more than two yards
(1.8m) less than ehe length marked on the ticket shall be considereda defect
with respect to length. The lot shall be unacceptableif two or more rolls in
the sample are defective in respect to length.

Downloaded from http://www.everyspec.com
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4.3.2.2.2 Total yardagein sample. The lot shallbe unacceptableif
the totalof the actuallengthsof rollsin the sampleis less thanthe total
of the lengths marked on the ticket.

4.3.2.3 Examinationfor shade. During the yard-by-yard (meter-by-
meter) examination,each roll in the sample shall be examinedfor shade. Any
roll.in the sample off shade (shadedside to side, side to center, or end to
end) shall be cause for rejection of the entire lot representedby the sample.

4.3.2.4 Examinationfor compliancewith Textile Fiber Product%
IdentificationAct. During the yard-by-yard (~ter-by-metei) examination,
each roll in the sample shall be examined for conformanceto the Textile Fiber
Products IdentificationAct. Each roll not labeled in accordancewith this act
shall be a defect. The lot shall be unacceptableif two or more of these,
defects occur.

4.4 Examinationof packagingrequirements. An examination.
shallbe made in accordancewith the provisionsof PPP-P-1133,to determine ‘
thatpackaging,packingand markingcOmPIY with the section5 requirements
of this specification.

4.5 Testingof the end item.,l%emethodso,ftestingspecified
in FED-STD-191,whereverapplicable,as listedin Table111 shallbe followed.
The physicaland chemicalvaluesspecifiedin section3, exceptwhereotherwise
specified,applyto the resultsof the determinationsmade on a sampleunit
for testpurposesas specifiedin the applicabletestmethod. The sampleunit
shallbe 5 cont~uous yards (4.6m)fullwidth,of the finishedclothand 1/4
yard (0.23m),fullwidth,of the clothpriorto the applicationof the treatment.
All testreportsshallcontainthe individualvaluesutilizedin expressing
the finalresult. The lot sizeshallbe expressedin unitsof 1 yard (0.9m). ‘
The lot shallbe unacceptableif one or more units.failto meet any requirement
specified. The samplesize (numberof sampleunits)shallbe as shownin
TableII.

4.5.1 Curling. Two specimens of cloth, 1-1/2 inches (3.8 cm) wide
by 6 inches415.2 cm) longshallbe cut, one having,thelong,dimensionParallel
to thewarp arid“theotherwiththe longdimension??arallelto the fil-ling.’
Both specimens”shallbe placedon a flatsurfacefor at least5 minutesand then
visuallyexaminedfor evidenceof curling.

5. PACKAGING

5.1 Put-upand Packagin&.
A or C as specified(see6.2].

Put-up and packaging shall be level

Downloaded from http://www.everyspec.com
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5.1.1
accordancewith

(see ~l;).

5.2.1

Level A and C. The cloth shall be put-up and packaged in
the applicable requirementsof.PPP-P-1133.

Packing. Packing shall be level A, B or C as specified

Levels A, B and C. The cloth shall be packed in accordance
with the applicable requirementsof PPP-P-1133.

5.3 Marking. In addition to any special marking required by
the contract or order, shipments shall be marked in accordancewith PPP-P-
1133.

6. NOTES

6.1
intended for use in

6.2
following:

Intended use. The cloth covered by this specificationis
the fabricationof flight clothing.

Ordering data. Procurement documents should specify the

(a) Title, number and date of this specification.

(b) Color of cloth required (see 3.4).

(c) Width of cloth required (see 3.8).

(d) Lengthrequiredif otherthanspecified(see3.9).

(e) Selectionof applicablelevelsof packagingand
packing(see5.1 and 5.2).

..

.* 6.:3.,; - ., .,, Standard and guide samples.... For access to standard and
guide samples; address the procuring office issuing the invitationfor bids.

. 6.4 The add-on treatment shall be the minimum that will adequately
meet the requirementsof this specification. Care should be exercised in
controllingthe add-on, as excessiveadd-ens tend to impair the flammability
characteristicsof the material.

8
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6.5 Experiencehas shownthat the requirementsfor the durable
antistatictreatmentcan be met withAston 123,Onyx ChemicalCo., 190 Warren
St.,JerseyCity,N.J. 07302and Stanaz,(notStanaz1166)StandardChemical
Products,Inc.Hoboken,N.J. 07030. Otherproductsconsideredfor thisuse
must have thepriorapprovalof the ContractingOfficer.

6.6 Changes from previous issue. The margins of this specifica-
tion are marked with an asterisk to indicatewhere changes (additions,modifica-
tions, corrections,deletions)from the previous issue were made. This WSS

done as a convenienceonly and the Government assumes no liabilitywhatsoever
for any inaccuraciesin these notations. Bidders and suppliers are cautioned
to evaluate the requirementsof this document based on the entire content
irrespectiveof the marginal notations and relationshipto the last previous
issue.

Custodians: Preparing Activity:
Navy - AS
Air Force - 11 (Pr~~t-Nfl 8305-0616)

Review Activity:
Air Force - 99
Navy - SA

.
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T~LE I. Physical Properties.

.
Characteristics Requirements

lenier/filSment(nominal) 200/100

‘urnsper inch (2.5 cm) ~
Warp 4min-8max

Filling 4min-8max

!arnsper inch (cm),min
Warp 98 (39)

Fill,+g 90 (3s,)

?eight,OZS. per sq. yd. 5.2min- 5.6max

(kg perm2) (0.176min-O.190max)’

jreakingstrength, lbs, min (Newtons)
Ravel strip method
Warp

[
185 823)

Filling 160 712)

rearingstrength, lbs, min (Newtons)
Tongue method
Warp 13 (58)
Filling 13 (58)

Shrinkageafter ten (10) launderings,percent,max
Warp 2.0

Filling 2.0

Air permeability,cu ft airlminff~ at

&3::?:$e:; ~ pa water)
12

. (6)

Sewability,seam ,effi.ciency,percent, min 80

:.,.,
Flame resistance (warp direction-only)
Flqming time, seconds,max 1

Glow time seconds,max 14

Char length, inches, (cm) max
Average 3.5 (8.9)

Single determination 4.0 (10.2)

,,, ,
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TABLE II. SamPle Size.

Lot size (Yards) (meters) I Sample size
800 (732) or less 2
801 t733) up to and including 22,000 (20,117)

I
“3

22.001 (20.118)and over 5 1’

---- - . . . - . .

I

Characteristics

Identification
Char point
Denier

Colorfastnessto
Light
Laundering

Weight

Yar& per inch
Warp
Filling

Turns per inch
Warp
Filling

Breaking strength
Warp
Filling

Tearing strength
Warp
Filling

Air permeability

Weave
AntistaticFinish

Before laundering
After laundering

Nonfibrousmaterial
Curling
pH
Dimensionalstability

After ten launderings
Warp
Filling

Seam efficiency

“Ulm.lli 111. xesc metnoas.

Requirement
paragraph

3.2
3.2
3.5

3.4.2
3.4.2
3.5

3.5
3.5

3.5
3.5

3.5
3.5

3.5
3.5
3.5

3.3

3.6.1
3.6.1

3.6.2
3.6.3
3.7

3.5
3.5
3.5.

,,.
Test
method

5660
5610
5041

5050 “
5050 :

4052
4052

5104 -
5104

5134
5134
5450

Visual.~/

2611
4.5.1
2811

5556 ~/
5556 J/
5110 gl

,.
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Characteristics

Flame resistance
Flame time

Warp

Glow time
Warp

Char length
Warp

TABLE 111. Test methods. (Continued)

Requirement
paragraph

3.5

3.5

3.5

Test
method

5903

5903

5903
I

1/ Unless otherwise specified,a certificateof compliance shall be sub-.
mittedand will be acceptablefor the statedrequirements. ,

~/ One determinationshallbe made fromeach sampleunitand the results
reportedas “pass”or “fail”.

~/ Cottonlaunderingprocedure,no sour.

~/ AATCCTestNumber76-1969ElectricalResistivityof Fabrics.

~/ Averageof threedeter&inationsto nearest1.0 X 1011ohmsper square.

~/ “Theneedleshallmeasure0.044inch (plusor minus0.001)acrossthe
bladeat the eye. The threadfor theneedleshallbe sizeE, Type I,
class1, subclassA or B and the threadfor the loopershallbe size
B, typeI, class1, subclassA or B of V-T-285.

f?U.S.GOVERNMENT PRINTING OFFICE: 1978—70S-122/2210
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STANDARDIZATION DOCUMENT !MPROVEMilENTPROPOSAL

INSTRUCTIONS:Thisformisprovidedtosolicitbeneficiskommentswhichmayimprovethis document and
enhance ita W. DoD”contractore, governmentactivities,menufacturera,.vendors,orotherprospectiveusersof
thedocumentareinvitad to submit comments to the government. Fold on lines on reverse side, staple in corner,
and aend to prepsring activity. Attach any pertinent date which may be of use in improving this document. If
there are additional papers, attach to form end place both in an envelope addressed to preparing activity. A
raapoiaaa ~ be -Ad to the submitter, when name and address is provided, within 30 days indimting thst
the 1426 was received end when any appropriate action on it will be completed.
NOTE: This form ahafl not be used to submit requesta for waivers, deviations or clarification of specitketion
requirements on current contracts, Comments submitted on this form do not constitute or imply authorization
to waive any portion of the referenced document(s) or to amend contractual requirements.

IOCUMENT IDENTIFIER (Number) ANO TITLE MIL-C-81814BCLOTH, TWILL, ARAMID,
HIGH TEMPERATURERESISTANT

IAME OF ORGANIZATION ANO ADDRESS OF SUBMITTER

3 VENDOR D USER ❑ MANUFACTURER

,. ❑ HAS ANY PART OF THE 00 CUMENT CREATEO PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT

ISE? ❑ IS ANY PART OF IT TOO RIGIO, RESTRICTIVE, LOOSE OR AMBIGUOUS? PLEASE EXPLAIN BELOW.

A. GIVE PARAGRAPH NUMSER AND WOROING

S. RECOMMENCED WORDING CHANGE

C. REASON FOR RECOMMENCED CHANGE(S)

. REMARKS

UBMIT’1% Q BY (J4fnted or typed nameand addrea - Opttonel) TELEPHONE NO.

.:+ &&.qj@sp& “ bATE

,., -.

b RMu dann
EOITION OF 1 JAN 72 WILL BE USEO UNTIL EXHAUSTEO.

‘.
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