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MARKINGOFELECTRIC.4LINSULATINGkIATERIALS

Thisspecificationhasbeenapproved
bythe.NavalAirSystemsCommand,
DepartmentoftheNavy.

1. SCOPE

1.1 Thisspecificationestablishesperformancerequirementsfor
markingst?.?atha.:ebeensppl:edtoelectricalinsulatingmaterials(see6.1).

2. APPLICABLEDOCUMENTS

2.1 Thefollowingdocuments,oftheissueineffectondateofin-
vitationforbids,or requestforpropcsal,iorma partofthisspecificationtothe
extentspecifiedherein.

FederalSpecifications

ZZ-E-661 Eraser,RubberandRubberSubstitute

MilitaryStandards

MIL,-STD-104 LimitsforElectricalInsulationColor

MIL-STD-105 SamplingProceduresandTablesforInspection
byAttributes

MIL-STD-120 GageInspection

MIL-STDJ202 TestMethodsforElectronicandElectrical
ComponentParts...

(Whenrequestingspecifications,standardsandpublicationsrefertoboththe
titleandnumber.Copiesofthisspecificationandapplicabledocumentsmaybe
obtaineduponapplicationtotheCommandingOfficer,NavalSupplyDepot(1051),
5801TaborAvenue,Philadelphia,Pennsylvania19120.AHotherdocumentsshould
beobtainedfromtheprocuringactivity,or asdirectedbytheContractingOfficer.)
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3. REQUIREMENTS

3.1 Preproduction aoproval - When specified by the procurin~ activity
(see 6. 2), the marking shall pass the preproduction inspection (see 4.4. 2).

3.2 Identification code and spacinr behveen markings - The identification
code to be marked on the insulating material and the amount of spacing between
markings shall be as specified by the procuring activity (see 6.1 and 6. 2).

3.2.1 ~ - The marking color shall be 6s specified by the procuring
actfvfty (see 6. 1.1 and 6. 2). Colors shall conform to Class I of MIL-STD-104.

3.2.2 Printing tv-pe - The printing type shall be as specified by the
procuring activity in accordance with the requirements of Table I (see 6. 2).

TABLE I

PRINTNG TYPE ~/

Prfnting type

Insulation
diameter ~/

Height of type Radiua of curvature Reading ‘
face ~/ (+. 001) of type face (t. 001) direction

For insulating materials that are not flattened during the printing operation,
tbe following curved snd flat face type shall be used:

.035 to .039 .065 .019 Vertical

.039 to .052 .065 .024 Vertical

.050 to .060 .065 .028 Vertfc31

.052 to .068 .050 .029 Horizontal

.069 to .096 1/16 .038 Horizontal

.097 to .166 5/64 .055 Horizontal

.167 to .350 7/64 .125 Horizontal

.351 to .624 7/64 Flat face Horizontal

.625 to 1.000 1/8 Flat face Horizontal
over 1.000 3/16 Flat face Horizontal

For an insulating tubingtbat ia flatt~ned during the printing operation, the
following flat face type shall be used:

.035 to .060 .065 Flat face Vertical

.052 to .068 .050 Flat face Horizontal

.069 to .096 1/16 Flat face Horizontal

.097 to .166 5/64 Flat face Horizontal

.167 to .624 ‘7/64 Flat face Horizontal

.625 to I. 000 1/6 Flat face Horizontal
over 1.000 3/1 6 Fist face Horizontal

~[ Dimensions in inches.
Z/ For heat shrinkable tubing, the height of the t~e face shall be governed by

the “as supplied” insulation diameter.

2
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~/ Othertypefaceheightsmaybeusedwhenapprovedbytheprocuringactivity
(see6.2).

4 3.3 Insulationproperties- Aftercompletionofallthenondestructive
testsspecifiedinthebasicspecification,standardor drawingcoveringtheinsulated
wireor insulatingmaterial,themarkingshallconformtotheadherencerequirement

. of3.4.2 (see4.5.2.1). .

3.4 Propertiesofthemarking-

3.4.1 Indentation- Whentestedas specifiedin4.6.1, theaveragedepth
ofsurfaceindentationimmediatelyaftertheindentingoperation(exceptthatmarkings
onheatshrinkabletubingshallbemeasuredaftertheshrinkagespecifiedin4.6)
shallnotexceedO.001inchforaninsulationthicknessofO.010inchorless,or
0.002inchforaninsulationthicknessgreaterthan0.010inch. Nosinglemeasure-
mentoftheindentationshallexceedO.0015inchforaninsulationthicknessofO.010
inchor less, or O.0025inchforaninsulationthicknessgreaterthan0.010inch.

3.4.2 Adherence- Afterrubbingwithaneraseras specifiedin4.6.2,
themarkingshallconformtotheWorkmanshiprequirementof3.6... .

(. 3.4.3 Solventresistance- Aftertestingas specifiedinTest-Method215-
.“ of“MIL-STD-202,themarkingshallconformtotheWorkmanshiprequirementof3.6.

3.5 Environmental- Whenspecifiedbytheprocuringactivity(see6.2),
themarkedinsulationshallbesubjectedtosuchtestsasare necessarytodemonstrate
theacceptabilityofthemarkedinsulationunderspecificenvironmentalor operating
conditions.

3.6 Workmanship- Whenexaminedvisuallyat a readingdistanceof
14inches,eachcharacterofthemarkingshallbeuniform,clear, andeasily
identifiedas anaccurateduplicationoftheprintingtype.

3.6.1 Insulationdamage- Whenexaminedvisually,theinsulatingmaterial
shallnotshowexcessiveindentation,or otherindicationthatthe
damaged. ,..

4. QUALITYASSURANCEPROVISIONS

,, 4.1 Responsibilityforinspection- Unlessotherwise
contractor purchaseorder.,thesupplieris responsiblefortheperformanceof
allinspectionrequirementsas specifiedherein. Exceptasotherwisespecified,
thesuppliermayutilizehisownfacilitiesor anycommerciallaboratoryacceptable
totheGovernment.TheGovernmentreservestherighttoperformanyofthe
inspectionssetforthinthespecificationwheresuchinspectionsaredeemed
necessarytoassurethatsuppliesandservicesconformtoprescribedrequirements.

insulationhasbeen

specifiedinthe

3
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4.2 Classificat ion of inspection - The inspection Of [he m~rtiag sh~l
be classified as follows:

(a) Prepmduction inspection (4.4)
(b) Quality confommice inspection (4.5)

4.3 Lot - A lot shall consist of insulating material OK’a si~gle
size snd constru=on that hss been msrked on one msrking machine under es-
sentially the same conditions during one 8 hour working shift ad presented for
inspectionatnne time. The lot size shall be the total number of msrkings that
have been made on the lot of insulating materisl.

4.4 Prsproduction inspection -

4.4.1 SSmplin< - When the procuring actitity requires that the marked
insulating material be approved prior to production, the specified size ad Kird
of sample shsll be sent to the address designated by the procuring actitity. The
praproduction sample shafl he sccnmpanied by a report from tne rm.nufs.cturer or
a commercial laboratory. The report shall show the product inspection results

for sll the requirements of Section 3 of ttd.s mecffic~in% including anY sPeci~
~&ments covered by 3.5. The manufacturer shall certify in writing thst

the msrkad insufsting niatefi=f conforms to Insulation properties, 3.3. Complete
detsils of the msrldng process shall slso be submitted with tbe ssmple.

4.4.2 Inspection - Prior to delivery of any mar!<ed insulatiob the

manufacturer’s report shall be reviewed ad the preproduction sample (4. ‘i. 1)
shall be e--tied snd tested to determine conformance to all the requirements of
this speciHcation. Previded the marting process is siso acceptable, preproduction
spproval shall be given a msrked insulation thst conforms to s-U requirements.

I

4.5 Quaiitv conformance inspection -

4.5.1 Ssmplin< -
,.

4.5.1.1 Sampling for tests - If it is not practical to cut ssmplee of msrkings
frum the lot of insulating m~erisl, the m~~m~er shfl f~~sh e~ples th~
have been marked with the same identification by the same marking machine and
wider the .wue condftiona that are used to muk the lot being submitted to inspection.
Insulating material having ‘c.veIve markings shsll be frumisbed for tests from each lot.

4.5. 1.2 SSrnpling of the end item - SS.rnples of the marked insulating
msterial shsll be selected at random in accordance with MIL-STD- 105 and Tsble ~.

I

I
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Inspection

IdentWlcation
code

Color,heightof
m~kedcharact-
ers, andreading
direction.

Spacingbetween
markings

WorkmanshipLInsulation
damage

TABLE11

SAMPLESOFTHEENDITELI

Requirement
1

3.2

3.2.1, 3.2.2

3.2

3.6

3.6.1

nspection
Level~/

s-2

s-2

s-2

II

II

4.Q.L.

zero
iefects

Zero
defects

2.5

2.5

Zero
defects

Samplingunit “

Asinglemark-
ingapplication.

Asinglemark-
ingapplication.

onespacing.

Asinglemark-
ingapplication.

Asinglemark-
ingapplication.

1/ Thelotsizeshallbethetotalnumberofmarkingsthathavebeenmadeon
- thelotofinsulatingmaterial(see4.3).

4.5.2 Inspection-

4.5.2.1 Inspectionofsamplesfortests - Eachmarkingonthesamples
furnishedinaccordmcewith4.5.1.1shallbeexaminedandtestedtodetermine
conformanceto theapplicablerequirementsspecifiedinTableIll Themanu-
facturershallcertifyinwritingthatthemarkedinsulstingmaterialconformsto
Insulationproperties(3.3). Nonconformanceofonemarhngona sampleto a
singlerequirementshallbecausefortejectionofthelot representedbythesample.

TABLE~

INSPECTIONOFSAMPLESFORTESTS
Numberof

Inspection Requirement Testmethodmakingstested
Indentation 3.4.1 4 4.6.1

Adherence 3.4.2 4 4.6.2

Solvent 3.4.3 4, TestMethod
resistance 215ofMIL-

STD-202.
5
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4. 5.2.2 Inspection of the end item - Eoch sample se~ected in accordance
with 4. 5.1.2 and Table fI, shall be examined and tested to determine conformance
to the applicable inspection requirements listed in TabIe II. A marking, that dOes
not conform to all applicable inspection requirements shall be considered defective.
If the number of defective in a sample group exceeds the acceptable quality level
(A.Q. L.) specified in Table fI, the lot represented by the sample gioup shall be
rejected.

4.6 Test methods - Markings on beat shrinkable tubing shall be tested
only after completion of the unrestricted shrinkage procedure specified in the speci-
fication covering the tubing.

4.6.1 Indentation - The indentation into the surface of the insulating
material shall ha measured with a contour projector as specified in paragraph
8.5.5.1 of MIL-STD”-1212 or with a calibrated microscope. Measurements shall
be made to an accuracy of one ten-thousandth of an inch. Three characters of the
marking shall be selected at random and measured for depth of indentation immedi-
ately after the indenting operation (except that ‘the markings on heat shrinkable tubing
shall be measured after the shrinkage specified in 4. 6) and prior to heat fusion, over-
coatfnz or other secondary homfiw Processes. Each measurement sh311 be made at

tie de;pest point of indentation in ;eference to a smooth surface area immediately
adjacent to the indentation. whenever a single measurement is found to have an in-
dentation greater than the maximum specified in 3.4.1,’” tf% marking being tested
ehslf be considered a failure. If each measurement is less than the maximum, the

tbrse measurements shaU be averaged to determine conformance of the marking to
the average indentation specified in 3.4.1.

4.6.2 Adherence - The marked insulating material shall be placed on a flat,
solid bench and rubbed with a flat surface of a pencil eraser conforming to the regu-
lar grade of 22-E-661. If necessary, insulating tubing may 5s supported by’ the
insertion of a close fitting mandrel. Gme rub shall be made by firmly pressing the
eraaer on the sample and rubbing at Ieast a 3/6 inch iength of eraser along the entire
length of the marking. The eraser shall be wide enough to completely cover the
characters being rubbed. The maximum pressure that can be applied manually shall
be used when rubbing the marking. The marking shall bs subjected to the number of
rubs specified in Table XV at the rate of 2 to 3 seconds for each rub. The marking
shall then be visually examined at a reading distance of 14 inches for conformance
to the Workmanship requirement of 3.6.

TABLE IV

Cuter surface of the Number of rubs across
electrical insulation the marking

1’Polyimide I 10 I
I AII other surfaces 20

6
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5. PREPARATIONFORDEL~ERY

Thissectionis notapplicabletothisspecification.

6. NOTES

6.1 Intendeduse- Variousprintingprocesses

!41L-M-81531(AS).

canbeusedtopertn-
anentlymarkthe-surfaceofmosttypesofinsulatingsleeves(flexible,rigid,braide&
heat-shrinkable)andallformsofwireinsulations(extrusions,tapes,films,
coatings).ThemarMngsusuallyconsistofcircuitidentificationcodessuchas
thosespec~teciinMIL-W-5088andME-W-8160.Identificationofeaohconnecting
wireas toits functionor dfagramlocationfacilitatesthemanufactureofelectrical
equipmentandsubsequentrepairandmaintenance.Materislsthatcannotbe
markeddirecffy, suchas unjscketedshieldedwire,thermocouplewires,multi-
conductorcable,asbestosandfiberglass,~e identified,byuseofa markedin-
sulatingsleeveas describedin6.5.

CAUTION:Metallicmarkersor bandsshouldnotbeusedforthe
. identificationofelectricalcircuits.

..

6.1.1 Markingcolor- Wheneverpossible,ablackmarkingshouldbe
usedonlightcoloredinsulatingmaterialsthat*U providea goodcontrasttoblack;
andawhitemarkingonverydarkcoloredinsulatingmaterials.

1 6.2 Orderingdata - Procurementdocumentsshouldspecifythe
following:

(a}Title,numberanddateofthisspectilcation.
(b) Identificationcodeandspacingbehveenmarkings(see3.2).
(c)”Sizeofprintingtypeandreadingdirection(see3.2.2).
(d) Markingcolor,(see3.2.1and6.1.1).
(e) Preproductionapproval,Mrequired(see3.1).
(f) Specialrequirements,if necess~ fora specificapplication

(see3.5).

6.3 Hotstampprintingprecautions-“Sincethehotstampprinting
processwillcausea 0.001to0.002inchindentationintotheelectricalinsulation
(poorqualitymarkingmaycauseevende~perindentations)andsomeheatin-
duceddeteriorationoftheinsulationinthetmmedhteareaaroundthemarkings,
therewillbea slightdecreaseinthephysicalanddielectricpropertiesofthe
insulation.Withanelectricalinsulationof0.010inchor thicker,thechangein
propertieswillbesosmallas tobeunmeasurableoncommercialtestequipment.
Ontheotherhan~ a thininsulatingmaterialmayshowa significantdecreasein
electricalpropertiesandinphysicalpropertiessuchas resistancetoradktio~
chemicals,solvents,heat,abraslo$or vaportransmissionIncrftfcalappU-
catlons,thethicknessofinsulatingmateriaicouldbeincreasedtonullifythe

de
7
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effect of the indentation; or another method of identification COW be used, such
= the use of,= marked insulating sIeeve over the wire or cable (see 6. 5).

6.4 Troubleshooting chart - The following chart may be used to
identlfY and correct impmper hot stamp printing procedures.

EOT-ST&WPING TROUBLESHOOTING CHART

Defect Cause Corrective riction

?0 marking (1) Improper marking (1) Use correct mar’king
foti foil

(2) Insufllcient pressure (.2) Lmrease pressure
(3) Lack of heat (3) fncrease heat

weak markiag (1) Insuffkieat pressure (1) Increase pressure
(2) Lack of heat (2) Incre=e heat
(3) Unclean surface (3) Clean the insulating

material
(4) Worn type charact- (4) Replace worn type

ers chamcters

Blurred marking (1) Too much prsssure (1) Decrease pressure
(2) Movement of wire or (2) Decrease the size of

Insulating sleeve the holding fiiure
(3) Too much heat (3) Decrease heat
(4) Old or defective (4) Replace m-king

marking foil fail
(5) worn type characters (5) Replace worn type

characters
(6) Unclean holding fff- (6) Clean the holding fix-

ture till-s

Fsintness at tOp of ({) Inadeqt+ate feeding of (1) Increase the Length of
msrklt!g marking foil - marking foil feed

Uusven spac[ng (1) Inadequate feeding (1) Adjust feed mechan-
pressure”-”oa wire or ism
insulating sleeve

(2) Excessive friction in (2) Incrsaae the size of
the holding ffxiurs the holding fixture.

(3) Uneven pres9ure in (3) Synchronize the coi-
coilecting the marked iecting mechanism to
wire or insulating the feed rate of the
sleeve marking machine

,
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HOT-STAXIPINGTROUBLESHOOTINGCHART(Continued)

Defect Cause , Correctiveaction

Degradationof‘TFE (1) Heatfusiontemper- (1) Usecorrectfusion
IJ insulating aturetoohigh temperature
material (2) Heatfusiontime (2) Usecorrectheat

toolong fusiontime

~/ Polytetrafluoroethylene \

6.5 Markingofinsulatingsleeves- Whenawireor cablecannotbe
markeddirectly,marka suitableinsulatingsleevewiththespecifiedidenti~~cation
codeandinstd onthewireor cablewithinthreeinchesofeachterminatingend
(see6.6).

CAUTION:Donotuseinsulatingsleevestochangetheidentificationofa
wireor cabIethathasalreadybeenmarked,exceptinthecase
ofsparewiresinpottedconnectors.

6.5.1 Multiconductorcableidentification- Identifymulticonductor
cableswithmarkedinsulatingsleeves,installedasdescribedin6.5. Markthe
insulatingsleevewiththeidentificationcodeofeachwireinthecable. Immediately-
followingthecode,uselettersindicatingthecolorofeachconductingwire,using
thefollowingabbreviations:

BLK- Black ORN- Oraage
BLU- Blue PR - Purpie
BRN- Brown RED- Red
GY - Gray● WHT- White
GRN- Green YEL- Yellow

Ateachterminatingend’,stripbacktheoutercablecoveringandmarkthecolor
codelettersoneachconductingwire. ,..

6.5.2 Cm.xialcableidenotification- Identifycoaxialcablebydirect
markingonthecableorbytheuseofmarkedsleeves.Ifinsulatingsleevesare
required,installthemasdescribedin6.5. Inaddition,markcoaxialcableon
theendterminatingina pieceofequipmenttomatchthemarkingontheequip-
mentterminal.

CAUTION:Whenmarkingcoaxialcable,takecarenottoflattenthe
cableas thismaychangetheelectricalcharacteristicsof
thecable.

9
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6.5.3 Thermocouple tire identification - Thermocouple wire is usually
identified by the use of mszked insulating sleeves as described [n 6.5. The wire
size in the identificatio~ code is replaced by the fulf nme of the thermocouple con-
ductor.

6.6 Installation of insulating sleeves - Wnen it is aecess~ to secure
the insulating sleeving by tying at each end, follow the directions in paragraphs
2-35 and 2-36 of NAVWEPS 01-lA-505, (USAF) T.O. 1-1A-14.

W-5 .ovs%YMerr ,mxlw. oc”ct: !s6,.1, ,., ,,/62’,6

i

1 ‘

\

I
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INsTRUCTIONS:In●continuingeffortto makeOUKttandardiaationdocumentibetter,theDoDpmvid-thisformforuaein
submittingcommerttaandsuggeationaforimpro~ementa.AUuaereof militarys~dardizetiondocumentiereinvitedtoprovide
Nggeationa.Thisformmaybedetached,foldedalongthelirteeindicated,tapedalongtheIooaeedge(DONOTSTAPLE),and
mailed.X.nblock5,beMspecif~cu poeeibleaboutparticularproblemareaesuchMwordingwhichrequiredinterpretation,waa
toorigid,restrictive,bee, embiguoua,orwas incompatible,andgiveProposedwordingchangeswhichwouldalleviatethe
problerm.Enterinblock6 anyremarkanotrelatedtoaspecificparagraphokthedocument.If block7 iafriedout,en
acknowledgementwillk mailedto YOUwithin30days to letyouknowthatyourcommentswere-ived andarebeing
considered.

NOT&ThisformmaY notbeusedtorequestcopieeof documents,nortorequestwaivera,deviationa,orclarificationof
epecificatioarequiramentdoncurrentcontracta.Qmunentasubmittedontbiiformdonotconstituteorimplyauthorization
towaiveanyportionofthereferenceddocument(s)ortoamendcontractualrequirements.

.

I ‘-% (Foldalongthisline)

I

/

(Foldalonath&line)

DEPARTMENTOFTHENAVY

I
111111 ~1

,.
UNITEDSTATES

I OFFICIALBUSINESS
PENALTYFORPRIVATEUSES300 BUSINESSREPLYMAIL

FIRSTCLASS PERMITNO 12503 WASHINGTONO C

I PCX7AGEWILL8EPAIOBYTHEDEPARTMENTOFTHENAVY

I
CommandingOfficer
Naval Air Engineering Center
EngineeringSpecifications&Standards I

Department(ESSD) Code93
Lakehurst,NJ 08733
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