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MIiITARYSPECIF1CATION

WIRE,ELECTRICAL , COPPER AND COWTANTAN,
THERMoCOUPLE

5_October 1973
SUPERSEDING
MIL-w-5908C
10 October 1958

.
Thisspecificationis approvedforuseby allDepart-
mentsandAgenciesof theDepartmentof Defense.

.,,.,-..-l
. sCOPE

1,1 scope. lhis specification covers copper and constat,tanthermocouple wire.

1.2 Classification, Copper a“d constantan thermocouple wire shall be of the folloving

tYPes and classes, as specified:

Type 1

Tyne 2

Type 3

Type 4

Type 5

Solid and stranded conductor
Class A - Bare (solid conductor)
Class B - Insulated (solid conductor)
Class C - Insulated duplex (solid conductor)
Class D - Insulated (stranded conductor)
Class E - Insulated duplex (stranded conductor)
Class F - Insulated duplex (stranded conductors, 120”C ran8e)
Class G - Insulated duplex (stranded conductors, 230”C range)

Stranded conductor (7 ohms per 200 foot length)
Class A - Insulated duplex (120-C range)
Class B - Insulated duplex (230”C range)

Stranded conductor (20 gage copper - 1S gage constantan)
CIass A - Insulated duplex (120°C range)
Cless B - Insulated duplex (230”C range)

Stranded conductor (20 gage copper - 16 gage co”stantan)
Class A - Insulated duplex (120°C range)
Class B - Insulated duplex (230eC range)

Stranded conductor (1S gage copper - 14 gage constantan)
Class A - Insulated duplex (120eC range)
Class B - Insulated duplex (230”c range)

1.2.1 Military part number. lhe military part number shall consist of the letter “M”,
the basic number of the specification, and a“ assigned dash number as shown below.
I“fo~arion t. be inserted shall be derived from 1.2 and Table 1.

5908-1
Y ,3”1, f....-_. ....c

I ~
Military specification Type class Number of Conductor
designator number mmber conductors material

and wire size

●*Fe. s~ngle COndu,tor wire the wire materials shall follow the wire SiZe preceded by a

dash. A = Copper B = Co”stance”

2. APPLICABLE DOC~NTS

2.1 ‘rhefollowing documents of the iswe i. effeet on date of invitation for bids or request
for proposal, form a part of the specificatto” to the extent specified herein.

FSC 61h5●

✎✎✎✌✌✎✌✌❞✎✎✎
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SPECIFICATIONS

Federal

O=A-548 ---Antifreeze,Ethylene Glycol, Inhibited
‘TT-l-735 ---IsopropylAlcohol
I-T-S-735 ---StandardTest Fluids; Hydrocarbon

Military

MIL-T-5438 ---Tester; Abrasion, Electrical Cable
MIL-L-6082 ---LubricatingOil; Aircr.sft ReciprocatingEngine

(Piston)
MlL-C-12000 ---Cable, Cord, a“d Wire, Electric Packaging of

STMDAWS

Military

MIL–STC-129 ---Markl”g for Sbipme”c md Storage
MIL-sTc-130 ---ldentiftcatlo. Marking of U.S. Military Property
MIL-STC-143 ‘--SPeciffcatlonsEnd Sta”de.rds order of Precedence

For the SelectfoIIof
MIL-sTI+687 ---Wire, Thermocouple,IdentificationMarking and

Color Code of
M1L-STE-81O ---Environ!nentalTest Methods
MIL-s’TD-831 ---Test RePorts, PreParat%.nof

(copiesof spe.ificatio.s,standards, drawings, and p.bli..tio.s requiredby supplier.
in cmmecti.m with specific procurement functiomsshould be obtained from the procuring
activityorasdirectedbytheccmtractingofficer.)

3. R2QUI821C?NTS

3.1 Prepr.ductl.n.Unlessotherwisespecified,pr.pr.adu.tfmi.wectlonisreq.lred
and pr.production samples shall meet the requirementsspecifiedherein (see 6.2.1).

3.2 MATERIAL

3.2.1 Selecci.a”of specificationsand standard.. Specificationsand sc.”dards for neces-
: s.ry commoditiesand services not specified shall be selected in accordancevitb MIL-STD-
143.

3.3 Construction. lle wire shall be constructedas follms:

TYPE 1

TYPE 1

TYPE 1

Class .4- Bare solid copper of constant.. co.d.ctor

Cl..... B and D
First - Solid or stranded copper or consc.ntanconductor
Second - 1“... wrap (if required)
Third - Primary I.sulatio.
Fourth - Layer of braid, fibrous covering or other approvedmaterial

(if required)
Fifth - Outer protective coating (if required)

Classes C and E
First - Solid or ecranded copper and co.sta.ta. conductors
Second - Inner wrap (if required) (I”divid.elconductors)
2hird - Prinmy insulation (individualconductors)
Fourth - Layer of braid, fibrous covering or other approvedmaterial

(if required) (i”divid.alconductors)

o

2
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Fifth - Capper and constantaninsulatedwire laid i? parallel and
covered with duplexinz outer covering

Sixth - titer protective toati”g (if required)

TYPE 1 Clam,. F and G
First - Stranded copper and co”sta. tan conductors of the same AWG
Second - Inmr wrap (if required) (individualconductor.)
2hird - Primav insulation (indivfdu.slconductors)
Fourth - Layer of braid. fibrous covering or other approved material,

if required, (individualconductors)
Fifth - Copper and cor.stantanirmhated wire laid i“ parallel snd

covered with dupleximg outer covering
Sixth - outer protective Coating (if required)

TYPE 2, 3, 4, and 5 Classes A and 3
First - Strsnded copper and constantan conductors
Sec’md - lm.er wrap (if required)(individualconduct.ts)
Third - Primary ine”l.atio”(irtdividwalconductors)
Fourth - Layer of braid, fibrous covering or other approved

material (if required) (individualconductors)
Fifth - Copper and c.anstantaninsulatedwire laid in parallel

and covered with d“plexing outer covering
Sixth - Outer protective coating (if reqdred)

3.3.1 Cond.ct.rn.

3.3.1.1 Mecal.. 2%. conductorsshall consist of copper or comstantsmas specified
herein. The condmtor. shall be free from ltmps, kinks, splits, abrasions,and scraped
.. corroded surfacea.

3.3.1.2 Scr8ndinS. Strandingmay be bunched, concentric,or rope lay, end as specified
in table 1. The wire size of all strands shall be the same for any one conductor,except
for type 2, clasees A and S wire where the strand size may vary to facilitate resistance
adjustment.

●
3.3.1.3 Electromotiveforce. me temerature-el.ctromot fve force relationshipof the

.~P.r ~d .oa.t~rm c..d.cc.rs formed tosether as a thermocoupleshall conform to
table 11 within the tolerances listed in table 111. (See 4.6.3)

3.3.1.4 Splices. Splices in individualstrands of a stranded conduct.arshall be of the
butt type. Splices in strands that are composed of a group of indlvidwslstrands shall
be of the butt type. SKt-type splices shall be brazed with silver solder. Splices
shall be a. constnmted aud disposed throughcwtcbe comd”ct.r that the diameter, con-
fijyratiori,conductor resistance, flexibility,and mechanical strength of the completed
conductor are not adversely affected.

3.3.1.5 Size. The area of the condwt.ars for Type 1 shall be as specified <IITable 1.
The area of the conductor shall not exceed 5 percent under or 5 percent over the 11.amiml
vel”e specified in Table I.

3.3.1.6 hr.ealing temperature. Type I wire, except classes F and G, shall be annealed
at a temperatureof +S16aC or higher.

3.3.1.7 Ttming. E.Ichstrand of wpp.er wire for type 1, classes F and G, and types
2, 3, 4, and 5, clawses A and S, wire shall be thoroughly end uniformly coated with
cc.mnerciallypure tin. continuityof the coating shall be determimd by suhjectimg
san@es t. the tinning test specified hereim (see 4.6.2).

3.3.2 Insolation. ‘TIIewire imdation shall conatst of a ccmcentric layer or layers of
suitable materials, capable of meetfng the requirementsspecified herein. Ihe initiation
shall be readily.removed with a conventionalwire-strippingmachine and shall have a
uniform surface and diameter.

3.3.2.1 Imer wrap. ‘lheinner wrap, if used, shall consist of a suitable material which
shall be braided, wove”, or wrapped tightly about the strinded conductor and shall be
capable of meeting the requirement.specified herein. me material shall not cause
corrosion of the conductorwhen wbjected to the temperate requirementsO! this specifi-
cation.

.
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TABLE 1. Details of wire Cooetruction

BP,

1

1

1

1

1

1

2

3

4

5

7--class AUG

A k
18
20

?

18
20

c 14
See 16
ote 1) 18

20

D 14
16
la
20

E 12
see M
ote 1) 16

18
,20

Tid G u
see M
ote 1) 16

18

-1
—.

snd B 10
See (See
ote 1) ,Note

and B \CoPp
see 1cons
ote 1) ~
....
and B COPP

See
ote 1) IFSandB lCc.pp

:x

Abbreviations:
C.pp. . capper

minal conductor Nominal !Maxiv,umdiame
diameter conduce.r area :of finishedw
(inch) (circularroils); (inch)

0.0641 I 4,107 ,, ...
0.0508 2,583 .
0.0403 1,624 f ,,.

0.0320 1,021 i . . .

0.0641 4,107 0.150
0.0508 2,583 0.130
0.0403 l,62b Q. 115
0.0320 1,021 ; 0.100

1 I—
0.0641 [ 4,107 ‘---

k
0.0508 2,583
0,0403 1,624
0,0320 1,021

0.080 4,107
0.063 2,583
0.0b8 1.624
0,039 1,021

I U.ZI>
0.250
0.225

%
0.150
0.135
0.120

,
0.096 6,530 0.340
0.08D 4,107 0.300
0.063 2,583 0.260
0.048 1,624 0.230
0.039 1,021 0.190

1

U-E 0.355
0.315
0.275
0.245

Saslstanc.per 200 feet 0.385
of duplex wire . 7.00 ohms,
+0.00, -0.80 ohms at
+25-C

Cqp. 0.039 ‘ ...
CcmSC. 0.048 ...

—

@pp. 0.039 ...
hat. 0.063 , ...

‘“””---”-”k

_.

COpp. 0.048 ...
Conet. 0.080 ...

C.msc. - Constant..

0.225

0.250

0.280

J-----

lumberof
,trands
(mi”)

...

...

...

...

...

...

...

...

...

...

...

...

19
19
7
7

19
19
19
7
7

19
19
19
7

19

:Opp.7
:cnst.14

:Opp.7
:onst.19

:OPP.14
:bnst.39

——
Weight

lb.
(Lnax)

. .
. . .
. . .
. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .

. . .
,..
. . .
. . .

. . .

. . .

,51100ft

bll,oooft

111,oooft

)11,oooft

Not= 1. T5’P, 1. clSsseS C. s. F, a.d G. and Types 2, 3. b, and 5 are d.ulex (2 c.nd.ct..)
wire .

Note 2. SiZe shovr,i. approximateto facilitatepart numbering.

4
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TXBLE 11. C.arrest..mdin,values of t.mmerat.reand electromotiveforce.
refe%ce junction ;emperat.reO-C

—

Tema-.at.re

“c

-200
-190
-180
-170
-160
-150
-140
-130
-120
-110
-100
- 90
- 80
- 70
- 60
- SD
- 4D
- 30
- 2D
- 10

“r

-328
-310
-292
-276
-256
-238
-220
-202
-184
-166
-148
-130
-122
- 94
- 76
- 58
- 40
- 22
-4
+ 14

—

—r—

lectroumtive
force - w

-5.539
-5.378
-5.204
-5.016
-4.815
-4.602
-4.376
-4.137
-3.886
-3.623
-3.349
-3.063
-2.765
-2.456
-2.137
-1.807
-1.b66
-1.114
-0.752
-0.381

‘c

0
+10
20
30
40
50
60
70
80
90

.100
110
120
130
140
150
160
170
lso
19D

“F—
+32
50
68
86
104
122
140
158
176
194
212
230
248
266
284
302
32D
338
356
374

lectrmnotivc
force - mv
.

0.000
+0.389
0.787
1.194
1.610
2.034
2.467
2.908
3.356
3.812
4.276
4.747
5.225
5.71D
6.2D2
6.700
7.205
7.716
8.233
8.756

+200
210
220
230
240
250
260
270
280
290
30D
310
320
330
340
350
360
370
380
39D
boo

+392
410
bze
666
464
482
500
518
536
554
572
59D
608
626
644
662
680
698
716
734
752

1.ccr.av..ative
force - UN

+9.285
9.820
ID.360
10.905
11.655
12.010
12.571
13.136
13.706
14.280
14.859
15.443
16.03D
16.621
17.216
17.815
18.418
19.025
19.635
20.248
20.865

T.!lLE111. Electromotiveforce colerences
—. —... ————...-— .... . ... .-–_.._ . .______

Type [ Class ~ Temperaturer~ge Tok ran.. - n.—

“tip:”o:z”-”-””-””””””-t-”-:;

-70”c (-94-F) to but not including+300-C (+572‘F)
‘ ‘ +300-C (+572-F) to +400”C (+752eF)

-70eC (-94°F) to but not Including+1OO”C (+232”F)

2,3,4, and 5 A

: ::i ..............-..-i--”-”-”-””””--”-

-70”c (-94“P) to +1OO”C (+212‘F)

2,3,4, and 5 B

*

-70”C (-94”F)to but not i“cludimg+1OD”C (+212 F)
+1OO”C (+212“F) to +230°C (+446‘F)

3.3.2.2 Primary inaulati.m. Each ccmductorshall have a primary insulationconsisting
of a c.ncentric layer of felted asbestos, asbestoe braid or wrap, glass fibers, or a
multiple layer wrap of a s.ic.ablesynthetic resinous tape or other material capable of
meeting the requirementsspecifiedherein. where a fibroua primary insulation1s used,
the material sha21 be impregnatedwith a silicone resin or other suitable compound so
aeplied th.t it will n.c enter the conductor strands and affect good electricalcontact.
2he Impregnatingcompmmd shall bond the insulationsufficientlyt. prevent fraying
tindernormal conditionsof i.stallaticm.

3.3.2.3 Covering (individualconductors)

5
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3.3.2 .3.1 General. me covering, if used, shall consist of a braid, fibrous
covering, .. other approved rmterial placed over che primary insulation. me
covering shall be aat.r.ted with a nonhy%roscopicand flam-retardant compound
which will not affect the color of the braid to such a. extent that the colors
cannot be easily disti”g.lshed. The sat.ratinxcompound shall bond the
covering sufficiently to prevent fraying under normal conditionsof installa-
tion.

3.3.2.3.2 color. 3’becovering of the conductorsor the primary insulation
where the co.eri”g is not used shall be color coded 1. accordancewith MIL-
STW687 for Air Force Applications.

3.3.2.4 D.plexi.R outer covering.

3.3.2.4.1 General. Each duplex wire shall have the individual insulated con-
ductors laid side by side and coveredwith a braid, fibrous covering,m other
approved material.

3.3.2.4.2 Color. The d.plexin~ outer covering of the wire shall be ..1..
coded in accordancewith MIL-ST}687 for Air Force Applications.

3.3.2.5 out.. protective coating. Tbe other surface of the wire shall be
coated with a cmqmtmd that is transparent,flexible,rim-flammable.. sl.n-
bumir%, and not materially affectedby oil, salt water, ethylene glycol,
nmtor fuels, or alcohol. Adjacent layers of the wire wound cm reels shall Wt
stick t. me m.tber at iny and all temperaturesup to and including 70”c.
‘lb.finishedwire shall have m eve” smooth finish.

3.3.3 Finishedwire

3.3.3.1 Length.

3.3.3.1.1 Type 1, classes A, B, C, D, a“d E. The quantity of wire specified
i“ che contract cm purchase order shall be furnishedin one continuous1en8th,
v“less other.fise specifiedby the procuring activity. classes A, B, and D
copper and constant.nwire compris1n8 the lot on order shall be furnishedby
the same rnmuf.mt.rer and shall be fumisbed m separate coils or reel,.

3.3.3.1.2 ‘We 1. classes F and G, types 2, 3. 4, and 5. me wire sha]l be
f.misbed in coils or reels of continuous lenEth of 500 to 1,000 feet, .“1..s
otherwise specified by the proc.ring activity.

3.3.3.1.3 Tolerance. me Ie”gth of the wire supplied in each coil or reel
shall not vary am.. than -5 to +10 percent of the value specified.

3.3.3.2 color. All CO1O.S of finishedwire shall be distinctive,reasonably

pemanant. md resistant tO the solvents li$ted in section 4. lf the c.1.rs
cm be distintwisbedthey shall not be consideredas faded.

3.3.3.3 Resist.m.e. Tbe re.istmce of finished Type 2, classesA emd B, wire
when talc.laced to two deciml places, shall be as.specified in table 1.
(see 6.6.4).

3.3.3.4 Diameter. The diameter of this finishedwfre shall not exceed the
dimensions given in Table 1.

3.3.3.5 weight. me weight of the fl”ishedwire shall “ot exceed the values

p,lven in table 1.

3.4 Performance.
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3.4.1 Dielectricstrength. ‘l%.wire shall be capable of withstanding
a potential of 350v rms at a commercial frequency for 5 minutes without
breakdcwn or flashoverwhcm tested as specified (see 4.6.3).

3.4.2 Insulation resistance. me fm.la.ti.m resistance of the finished
wire shall be not less than 100 megohms for 1,000 feet at a temperature
of 15.5”c when tested as spacified (see 4.6.6).

3.4.3 Temperature aging. 3he v$re sha21 be aged for a period of 96 hours
as specified (see 4.6.7). After which tbe wire shall be subjected to the
bend cesr (see 4.6.8) and then meet the reqnireu,er,tsof 3.h.1 md 3.4.2.

3.4.& Cold bend. The wire shall withstmd a temperatureof -33°C ~2-C
without cr.acki”gof the lns.lacionor of the outer protective coe.tiwg when
tested as specified (see 4.6.9). After which the wire shall meet the
requirem?”tsof 3.4.1.

3.4.5 Heat resistance.

3.4.5.! Type 1 .1.ss F and types 2, 3, 4, and 5 class A. Type 1 class F
eatdtypes 2, 3, 4, and 5 class A wire shall withstand a temperatureof
120- ~2°c without cracking of the imsulatiomor outer protective coating
when tested as specified (see 4.6.10.1). After which the wire shall meet
the requirementsof 3.4.1.

3.4.5.2 Zype 1 class G and types 2, 3, 4, and 5c1ass B. Type 1 class G
and types 2, 3, 4, and 5 class B wire shall withstand a temperatureof 230-
~2qC without ‘crackingof the Insulationor outer protective coatingwhen
tested an specified (se 4.6.10.2). After which the wire shall meet the
requirementsof 3.4.1.

3.4.6 Flenmmbllity. ~en tested a, sPecified (see 4.6.11) the rate of
burning ehall not exceed 1 inch per minute and.d.ring the test no burning
or charred particles shall fall from the wire.

3.4.7 Solvent resistance. when tested as specified (4.6.12)there shall
be no deteriorationof tbe insulationor of the outer protective cc.acin8.
After which the wire shall meet the requirementsof 3.4.1 and 3.4.2.

3.6.8 Fungue resistance. The wire shall show .. evidence of fungus grmath
vhen tested as specified (see 4.6.13). After which the wire shall meet the
re.qulrementsof 3.4.1.

3.4.9 Abrasi.m resistance. The wire shall have abrasion resistancesuffi-
cient t. withstand the test specified (see 4.6.14)without exposing the
conducror.

3.5 1DENT1F1CATIONOF PRODUCT.

3.5.1 Nameplate. Each coil or reel shall be marked with a durable tag,
securely attached to the wire, containingthe informationin accordance
with ~L-s TD-130. I“ .sdditlon,the followinginformationshall be included.

wire,Electrical,Copper, Thermocouple

or

Wire, Electrical,Constantan,Thermocouple

or

wire, Electrical,Copper and Comst?mtan,Thermocouple (as applicable)

7
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SpecificationMIL-H-5908

Military Pare Number

‘@e

class

Length feet

M=.fECt.mr’s Lot N.. (Tvpe 1, Classes A, B, 6nd D only)

3.6 Workmnehip. The wire shall be cons tr”cced and finished in a thoroughly
workn!zmlike cmnner. Particular attention shall be given to neatness and to
freedom of Part. from burrs and sharp edges.

4. QUALITY ASSURANCE PRDV1S1ONS

4.1 Responsibilityfor inspection. Gmless ocb.amise epecified in the contract
or purchase order, the supplier is responsiblefor the performanceof .11 inspec-
tion requirements.ssspecifiedherein. Except as othemi,e specified in the
c.mcract or order, the supplier may use his mm or any ocher facilitiessuitable
for the perf.amanceof tha inspectionrequirementsspecifiedherein, unless
disapprovedby the Government. The Co.ernment reserves the right to perform
=Y of the in.Pect%~s set forth in the specificationwhere such inspections
are deemed necesssny to asswe mpplies and services conform to prescribed
requirements (see 6.3).

4.2 Classificationof inq.ecti.ans.‘c’heinspecclonrequirementsspecified herein
are classified as follovs:

.. Preproductloninspection [... b.b).

b. walfty conformance.inspection (see 4.5).

4.3 l“sPeCCiC.” c.andicior,s.Unless .ather#fse specified, all i..p.,ti~.shall be
performed at room ambientwith result. corrected to +25”c.

4.4 Preprod.etionInspection. Unless ocherwfse specified in the contractor
purchase order, preproducticminspectionshall be performedby the supplier,
after award of cantract and prior to production, at a location acceptableto
the Governramr. Preprod.ctim Inspectionshall be perfc.md on sample units
which have bee” produced with equiPment and proceduresnormally used in Produc-
tion. Prepr.aduc,tionapproval%s valid only cm the ccmtracc or purchase order
tinderwhich it is granted, unless ●xtended by the Government to other contracts
or purchase orders (see 6.2).

4.4.1 Sample size. Prepr.ad.cti.mimpecti.ar,sample(s) shall consist of 50 feet
of each type and class of wire on contract or purchase order.

4.4.2 Inspection routlm. 2he samP1e shall be subjected to the inspections
sr.ecified in Table IV .s described under 4.6 methods of examineticm and test.

8
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Table IV. Preprod.ctfonInspectionRoutine
I

—

me, and classes

Tests

Gmeml inspection

Conductor tinning

Electromotive force

Resistance (Type 2 tire rely)

Dielectric strength

Insulation resistance

Terr$.er.ature aging

Bend

Gold bend

Heat resistance (+120eC)

Heat resistance (+230”C)

Flammability

Solve”c resistance

Fungus resistance

Abresion resistance
—.-.——.-——

X - Applicable test

Type 1
classes

ABC DEFG

Xxxx xxx

xx

Xxxx xxx

Xxxx xxx

Xxxx xxx

Xxxx xxx

Xxxx xxx

Xxxx xxx

x

x

Xxxxx.xx

Xxxx xxx

Xxxx xxx

Xxxx xxx

Types 2, 3, 4,
and 5
Classes
AB

xx

xx

xx

xx

xx

xx

xx

xx

xx

x

x

xx

xx

xx

xx

4.4.3 ?reprod..ci.antest report. h preproducclontest rep.rt in accord~ce with
M2L-STD-831 shall be submitted to the pr.acuri”gactivitywith the preprod.ction
impectfcm sample for approval after completionof testing. The contractorshall
mt begin production until the test report smd samples are approvedby the procuring
activity (see 6.2).

6.5 Quality conformanceinspection. quality conformancelmpection shall consis,t
of:

a. Individuali“spectiom (see 4.5.1).

b. Sampling Phil. and tests (see 4.5.2).

9
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4.5.1 Individualtnepection. ‘XI.wire shall be subjected co the follm?ing inspec- ●
tions as described .mder 4.6 Meth.ad6of ex.smin.atio”and test:

a.

b.

c.

d.

e.

f.

Exminatl.m of product

Ccmd.ctor tinning

E1ectrormtlve fore,

Resistance (Type 2 wire)

Dielectric strength

Insulation resistance

4.5.2 Sampling p2.ms and teem.

4.5.2.1 Sampling plan A. Umless othenrise specifiedby the proc.ring acti.+icy,
for each 50,000 feet of wire for controlledinspected stocks cm contract(s)or
order(s), a total of 12 samples shall be selected at random from the ehippi”g
coil. and ,~~k. Not more then 3 samP1es shall be selected from any one coil or
reel if 4 .. more coils or reels are s.pplied. ‘2’6.“umber of samples for each
test shall be aa specified in che test methods. The samples shall be
subjected to the tests listed below. ~Y number of contracts .. orders may be
supplied on tbe basis of the results of o“, series of sampling tests provided
that .11 of the wire is of the same type and class, is part of a batch previously
snmpled, .md i. submitted for shipmentwithin 24 month. after the sampling tests
are conducted. If Identical ins.latio”is used on a “umber of classes of wire
that are manufacturedand submitted for test at substantiallythe same time, the
inspectorshell so select the samples as to get at least 3 .amples from each
class of wire. Gnly one series of samplins tests is required for each 50,000
feet total of the various classes of wire.

. .

b.

c.

d.

e.

4.5.2.2

l“dividualinspection

Temperatureaging,

Heat resistance

Flammability

Solvent I’esistmee

Stmmlirw Dlan B. Unless .aKhemrisesnecified by the procuring activity,
the fc.llowinite~ta shall be conducted.. 9 eamples, 3 &nples for ea~h test
selected at random from each 100,000 feet of WIre submitted for acceptance. The
samples may be taken from more than one contract or order provided th.t the total
number of samples shall not exceed 9. The conditionsspecified i“ sampling P1an
A for samples from 2w0 or more contracts or orders and two or more classes of a
~iVWl type shall aPPly. Shipmentscm orders or ccmtracts for the wire from which
the samples are taken ehall “ot be delayed pe”df”% these tests. H.avever,i“ the
event one or more sqles fail any one of the tests that test shall innnediately
revert to sampling plan A until 50,000 feet of wire of that type and class have
been manufacturedwith eattsfactory test results. These te,ts shall be completed
with satisfactoryresults prier to any additionalshiwne.ts of wire i“ excess of
100,000 feet of the type and class(es) sampled.

a. Smnpli”gP1an A tests

b. Cold bend
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d. Abrasicm resistance

4.5.2.3 Rejection and retest: when .me sample selected from . productionrun
fails to meet the specification,r..wire from which the sample was taken shall
b.?accepted mtil the extent and cause of fail.re are determined. This applies
to a21 “i= of the sama betch or lot for ir,dividualand sampling pl.m A tests.

4.5.2 .3.1 Individual tesce, may c.cmtlr,ue. For c.perati.mal reasons, %ndfvidual
te8ts may be coutinued pending the itweatlgation of a .smnpling test failure.
But final acceptanceof items on hand or later produced shall not be mad. until
it is deterudned that the wire meets all the require~nts of fndtvidua2mid
sampling plan A tests. Additionalsampling tests shall be conducted. If a
failure occurs during these tests the sampllr,gtest sb.sllImmediatelyreverf
to individual testn until the batch is tested.

4.5.3 Defeccs in item already accepted. 2he Inve,tigatim c.f a test failure
could indicate that defects nay exist in Items already .ccepced. If so, the
contractorsba21 fully advise the procuring eccivity of all defeets likely to be
found and methods of correcting them.

4.6 Methods of examfn.tioaand test.

4.6.1 Exaudne.tic.nof product. 211ewfre shall be subjected co a thorough general
inspecclcm to ascertain that the materials,workmanship, and design are i. strict
conformitywith the requirementsof this specificatiaa. The &aneral irq.ect%cn
shall cover zhe requtrememtesuch as dimu-stoos,color coding,weight, conformity
of materials to specificationrequirements,and ease of ins”latfonsttipping.

4.6.2 conductor tinning. lhe continuity of tbe tin matin~ of the reassembled
strand of copper wire shall be determined for cbree specimens (see 3.3.1.7). ’21m
specimens ehall be appr.axim.gmsly6 inches in length aridshall be tagged or marked
to identify them wicl the coil or reel from which thy were cut..

4.6,2.1 Treatment of specimens. Tbe specimens shall be thoroughly.Ie=ed by
imnersi.m in benzine, redistilledpetroleum ether or ether for at least 3 minutes,
then removed end.wiped drg with a clean soft cl.atb. The apecimetw thus cleaned
ehall hekept wrapped in a clean soft cl.ofh. That portion of tbe specimen co be
icme~ed in the rest solution shall not be handled. Care shall be taker,to avoid
abrasion by she cut ends.

4.6.2.1.1 Preparationof test sc.lutk,r,s.

4.6.2.1.1.1 Sodi-Poly sulfide solution. A concentratedsolution shall be.made
by dissolving Sodiuu-sulfidecrystals in distilledwater at about 21-C until
the solution is saturated, adding about 250 g of flowersof sulfur per liter,
end allowing to stand for at lesst 24 hours, me test s.1.tion shall be made by
diluting a portion of the concentratedsolutionwith distilledwater to a specific
gravity of 1.142 at 15.5”c. The test solution shall have s“fficiencstrength
to blacken thor.o”ghlya piece of clesn untinned copper wire in 5 sec.nids. A
portion of the test sol.tim used for testing the samples shall not be considered
exhausted until it fails to blacken a piece of clean copper as descrfbed above.
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4.6.2.1.1.2 hydrochloric - acid solut for,. CcmrnercL41 hydrochlorl. acid shall
be diluted with distilledwater to a specific Rravity of 1.088 at -15.5-C.

6.6.2.2 Procedure. Ac least 4 112 inches of tbe cleaned specimen shall be
immersed in accordancewith the following cycles in test solutionsrnaintair,ed
between 15.5- and 21°C:

a. Immerse for 1 minute in the hydrochloric-acidsolution,wash in clean
water, and wipe dry with a clean soft cloth.

b. Immerse for 30 seconds in the sodium-polysulfide solution,wash, and
wipe dry as before.

c. F.ep.2ata.

d. Repeat b.

No attention shall be paid to blackeningwithin 112 inch of a cut end. A.
specimen shall be consideredto have failed if copper exposed throughopenlnRs
in the tin coating has bee. blackened by the action of the sodi.~polys.lfide
test solution.

I 6.6.3 Electromotiveforce.

4.6.3.1 TYPe 1, classes A, 8, c, D, and E wire. A theITnocoup3eshall be formed
from a sPecimen of the wire taken from each coil or reel. The ,Ieccrcmotive
force characteristicsof the wire shall be determined at temperaturesof -50°,
0“, +100”, +200”, +300”C. The measured electromotiveforce shall be as specified
in table 111.

L.6.3.2 Type 1, classes F and G, and types 2, 3, 4, and 5, classes A .md B.
A thermocouple shall be formed from a specimen of the wire, and the electromotive
force characteristicsof the wire shall be d,termir,edat temperaturesof Oq,
+50~, and +loO”C. ‘l’hemeasured electromotiveforce shall meet the tolerance
listed in table 111. Gne specimen shall be taken from each coil or reel.

4.6.4 Resistance. me total resistance (copperand constantan conductor)of
.sch finished coil or reel of wire shall be determined at, or the determined
resistancecorrected to, +25-C and shall be expressed at resistanceper 200
feet for typ. 2 wire (see 3.3.3.3). A certificateshowing che result, of the
resistance test shall be furnishedby the contractorwith each coil or reel.
2%. certificateshall state the resistanceto two decimal places calculated
for a length of 200 feet for +25”C, date of test, and name of person performing
the test. In making this test, care shall be exercised that any thermal emf
developedby joining the copper and co.sta.tan wire does not affect the results.
I%, resistanceof the wire shall conform to table 1. “LIT,followingexpressions
may be used for convertingresistancesmeasured at tmnperat.resother than +25-C
to resistancesat +25-C:

12
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bv.e. c-+..t.r
’25

259.5Rt
234.5 + t

Constantanconductor

%J &?Q&2z

where ~5= Resistance at 25°c

Rt - Resistance at temperature
(t)f” ohms

t = Temperatureat which resistance
was measured, in degrees Ce”ti.qrade

4.6.5 l)feleccrfc .Crengch. One l“ch of the insulationshall be removed from each
end of three 36-inch specime.s of the wire. 3’hesamples shall be imnersed in a
saturated solution of salt water, at a temperatureof 25”c, to a po%”t 6 inches
from each end of the insulation for a period of 20 hours. Follcwing this Period,

a POtenCial O! 35@J - at a c-rcial frequencyshall be applied to the specimen.
The potential shall be applied to the specimen through grotmdi”g the outer surface
of the insulationby immersion 1“ the salt .wlutio” at not over 30-C and the
voltage applied between each conductor and.ground. ‘zbewire eh.allb. .opable of
withstanding this Poteotial for 5 minutes without breakdovr,(See 3.4.1).

4.6.6 Insulationresistance. The smmplas of wire, subjected to the dielectric
strength test shall them be subjected co the insulationresistance test. Insola-
tion resistancemeasurementsshall be made with a megohm bridge or with a galva.w
meter .md a s.it~le source of direct current. The mess.remerwshall be made with
the specimen immersed in a saturated solution of salt water, at a Cem?ernt,we of
25%, to a point 6 inches frcm each e“d of the <ns.lat<., . The insulation resistance
shall be determinedberwee” each Conductor and ~round after 1 minute electrification
with a potential of not less than 200 “o, more th.g”500V d.. During this test, the
temperatureof the WI,, shall be as nearly uniform as practicable. 3%, measured
ins.latio” resistanceshall be corrected to a reference temperatureof 15.5“C by
multiplying the measured value of insulation resistanceby a coefficientcorrespondfns
to tbe temperatureof the measurev.e”t. lhese ternperac.re coefficients are shovn
in table V. For temperaturevalues becwee” those tabulated,the coefficientsfor
the next higher temperatureshall be used when above 15.5-C and that of the next
lower temperatureshall be used when below. For approved insulati”~materials
p..sessing te~erat.re c.efficie.tsnot withi. the lImfts s.t by this reference
characteristicsthe values applicab1. thereto may be used when specificallyapproved
by the procuring activity (see 3.h.2).
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TABLEV. TemperatureCoefficient,

Temperature

kg,.,. F

32
35
38
41
44
47
50
53
56
59
60
62

0.0
1.7
3.3
5.0
6.7
8.3
10.0
11.7
13.3
15.0
15.6
16.7

Te.Perat...
coefficients
of insulation

0.032
0.067
0.071
0.098
0.140
0.25
0.29
0.L5
0.78
0.91
1.00
1.26

‘r.nlperat”re

,.....-——

Te.p.rature
- Coefficients

..--__..... .. . ...__l_....”s”.]ati””””
IIeereesF

65 18.3 1.80
68 20.0 2.50
71 21.7 3.50
74 23.3 5.00
77 25.0 6.60
80 26.7 8.30
83 28.3 11.0
86 30.0 17.5
89 31.7 24.5
92 33.3 34.0
95 35.0 48.0

4.6.7 Temperatureaging. Gne inch of the insulationshall be removed from each
end of a 36-inch sPecime” of Che finishedwire. The specimen shall be suspended
i“ a suitable test chamber without touchinE the walls of the chamber. The chamber
shall be maintained at a temperatureof 100° ~2-C. The heated air, at atmospheric
Pr-sure, in the chamber shall be circulatedso as to maintain a .“iform temperature.
The specimen shall be subjected to this temperaturefor a period of 96 hours and
then subjected to the bend, dielectric,and insulation resistance tests, respectively
(see 3.4.3).

4.6.8 Bend. We end of the specimen shall be secured to a mandrel and the other
and to the load weight specified in table VI ‘3%,mandrel shall be rotated until
the full 3ength of the specimen is wranned around the mandrel and is ““de, the
specifiedtension with adjoining coils i. contact. ‘III,mendrel shall ch,. b,
rotated in Che reverse directionuntil the full length of the specimen is wrapped
around the mandrel as before, except that the reverse surface ~f the wire is in
CO”taCt with the .amdre2. T71!s procedure sha] 1 be repeated u.c1l two bends 1.
each directionhave bee” fomed i“ the same section of the wire. When this test
is conducted .. duplex wire. the bend shall be made on the minor diameter of the
wire.

TA8LE VI. Rend diameters and load

specimen

Type 1, C.R. 12
Type 1, (%,, 14
Type 1, Gage 16
‘cYpe1. cage ]8
Type 1, G.ase20
Ty”e 2, Classes A and B
TyPe 3, Classes A and B
Type 6, Classes A and U
TyT)e5, Classes A and B

—
?Iandreldiameter (inches)
Bend test and C012 bend

test

3.0
3.C
3,0
2.0
2.0
3,0
2.0
3.0
3.0

Kax test load
(lb) Penaltest

—
1.C
1.?

1.0
1.0
0.75
1,0
1.0
1.0
1.0

●
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4.6.9 Cold bend. Three straight specimens of the finishedwire shall be
prepared by ....vinz 1 i.ch of insulationat each end to the bare conductor.
The wire shall be subjected to a temperatureof -55-C for a period of 6 hours.
At the end of this period and while still at -55°C, the specimens shall be
wrapped about a mandrel nmunted within the cold chamber as specified in table
VI, at the rate of one turn 1. 4 seconds, for a sufficientnurber of t.t-ms
so that the center portion of the wire is subjected to at least two complete

t“ms. The specimen shall be unwrapped ant!reurapped in the opposite direc-
tion in a similar manner. Either a revolvins or stacionatymandrel nay be
used. The sPecirnenshall then be removed from cl,.mandrel and, without
straightening,shall then be suhjecte.ito and meet the requirementsof rhe
dielectric test as specified 1,,.ei”. l>%enche test is conductedo“ duplex
vi,,, the bend shall be made cm the ml.., diameter of the wire (,.. 3.4.4).

4.6.10 Heat resis t.”.,.

4.6.10.1 TYPe 1, class F and type. 2, 3, and 4 and 5 claz..A. A SPeCitWII
of finishedwire shall be prepared by removing 1 i“cb of insulation at each
end to the bare conductor. The specimen shall be placed in an eve” rnsinLained
at +120”C ~2°C for 24 hours. At the end of this time, the specimen shall be
rwn.v.d and allowed to return to room temperature. The specimen shall the.
be r-round ti,gbclyaro.”d a mandrel three times the major diameter of the wire
for five close turns and removed without straighceni”E, ‘me coiled .ecci.”
ehall then be s“bjecced to and meet the reqd.emx,t.of the dielectric
testa. .Pe.ified herein. (see 3.4.5.1)

4.6.10.2 Type 1, class G ar,dtypes 2, 3, L, and 5 .1..ss I!. A specimen of
ff”ishedwire shall be prepared by re”ovi”g 1 inch of i“sulatlon at each end
to the bare co”d”ctor. The specimen shall be placed in artoven maintained
at 230” f5°C for 24 hours. At the end of this time, the specimen shall be
r.moved and allowed t. returc t. room t,mp,.rat.,e. TTF?sp,cim,” ,h,ll the.
be wound tightly aro.”d a ma”dral three times the .t,tsidediameter of the
wire for five close turns and removed without straiphte”i”s. 3%, coiled
section shall the” be subjected to and meet the reaulrementsof the dielectric
test as specifiedherein (see 3.4.5.2).

4.6.11 Flammability. A 20–i.cb length of the fi”isbedwire shall be marked
with fine threads at distances 5 a“d 11 inches from o“. end of the specimen
t. designate a b-inch cesc length. 3%. specimen shall be held tautly i“ a
horizontal positionwithin a chamber approximately2 by 1 foot, .Pen at the
top and one long sfde. am+ which alla,% ..ffic!e.t flow of eir for cmmlete cmn-
b.scion but which is free from drafts, A flame from a E.n*en ht,mer ~hal1 be
applied for 30 seconds to the e“d of the specimeo from which distanceswere
measured, and the” removed The Bu”se” b.tmer shall have a J14 <..1,inlet,
a nominal bore of 3/8-inch, and a 3enEth of anproxirratelyL i“chf?sFr.r top
to primary inlets. T3e burner .h#ll he mdj,,scedto produce a 2-f”ch flame
with .. i“... CO”, 1/3 of the flame be{ght, l’heburner height shall be ,.
adjusted that the hottest Portion of the flame is aPD1ied to the wire. The
time of bumirig shall the” he recorded as the time reo.ired f“r the flame
to pro~ress alon~ the marked 6-inch Ieny.th(see 3.b.6)

L.6.12 Solve”c resistance. Five sPecimens of finished“ire, ,..412 feet 1.”s,
shall be prepared by renmvi”g 1 3“,1,of i“su]acio”at each emi to the bare

conductor. The center l-foot section of the s...<... shall he immersed i“
the solvents listed 1“ cable VII f“r 24 hour, at 25-C. removed. and wiped clean
with a dry cloth. Any o“e specimen shall not be immersed 1. more tba” o“e
solvent. The center l-foot sect%.” shn]l h. SIh.iected co .nd meet the reauire-
mencs of the dielectric and insulation resistancetests specifiedheretn. All
specimens shall he immersed in the salt water .pec.iffed For dielectric rest and
tesred fmmediatelvwith .. .soakjnc re.uired (s.. ‘J.L.7].
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TABLE VII. Test Solvents

solvent I Specification

~g%’~~peK
Saturated solution of salt water

4.6.13 Fungus. Three specimens of finished wire, each 2 feet 10.E, shall he
prepared by removing 1 inch of insulation from each end to the hare conductor.
2%. specimens shall be subjected to the fungus test, Method 50P, in accordance
with MIL-sTE-81O. At the completion of the exposure period, the snecinmn
shall be examined for evidence of fungus growth. There shall be no evidence
of fungus growth on the ,p,ci~~n.

The center l–foot section, within 15 minutes
after removal from the test chamber, shall be subjected to and meet the require-
ments of the dielectric test as specified herein (see 3.4.8)

4.6. lL Abrasion resistance. Three specimens of finished wire, each 2 feet long,
shall be subjected to the abrasion test. The specimens shall be tested with an
abrasion tester conforming to NIL-T-543?. m,e le.eth of abrasive tape, the weight

applied and Support bracket used shall be as specified in Table VIII. mIY the
finished insulation of the individual co”d..tors, not duplexinE outer covering,
of duplex wire shall he subjected to the abrasion resistance test (see 3.4.9).

TABLE VIII. Abrasion resistance

, -————————___ . .._
Lentth of

I

IJei.ght

A1.JC~ tape - inches lb

-~-—---- ---+

26 \
24
22
20
18
16
14
12
10
81

,...6..1

16 1.0
16 1.0
16 1.0

16 1 1.0
16 1.0
22 1.0
10 3.0
10 3.0
Is 3.0
19 3.0
21 3.0

I

Support
bracket

A
A
A
A
.4
A
R
II
n
r,

6.7 Inspection of the nre.ervaticm, packaFinc, packinx and marb.i”p for shipment
and storage. The i“spectio” of the vreservatio”, packnpi”p. packinp a“d markinp
for shipment and storage shall be in Accordance W<th the reqt,irevents of S.CC1O”
5 a“d the doc.me”ts specified therein.

5. TRFPAPATI C?: FOR nl%T\rEFJ:
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5.1 Preservation, packaging and packin~. 1<1,.shall be prepared for delivery
i“ accordancewith presewstf on, packaging end packing Cmtformi”g co Level A,
D, or C req.irenw,tsof MIL-C-12000 unless otherdse spec.ified in the procure-
ment document. (See 6.2.)

5,2 MASKING

5.2.1 Reels, coils and interior packaxe,. Reels, coils, and interior packa~es
shall b, marked in accordancewith MIL-sT21-129and shall contain, a, anolicable
inform.ttonlisted helm. I/be.paper labels are used they shall be protected
by a trmsparent coating t. prevent deteriorationof marking.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

(11)

(12)

6. NOTSS

Federal Stock tiumber[FSN).

Wire, Elect rical , Copper, 71.srmocouple
or

Wire, Electrical, Co”st an tan, Thermocouple
or

Wire, Electrical, Copper and Constantan, Thermocouple (as applicable)
MIL-w-5908,TYPEJ__C1ass~
CONDUCTOR QR_*.__6 slZE_..*_(TYPe 1 only)
*AF.PlyI“formatio”as applicable.

0“2mtiCy and unit of issue (E.G. 550 Ft).

Federal supply Code of Mem.facturers(FSCM) and Fkm.fact.rerPart
Xunber.

Contract cm order nmnber.

Level of presematlo”-packa~ing and data (month and year).

Date of manufacture.

Manufacturer lot number (TYpe 1, Classes A, B, D only)

\lilitarypart “umber

?la”ufacturer,s name O, trade mark (unless coded in (4) for FSCM
abc.ve).

Name .f c.”tr=ctor (if “ot the manufacturer).

Additionally,‘2YCX1 classes A, II,a“d D shall conta%nmarkinss
as follows:

“caution: Crapperand c.twtmca. WIre cmtai”ed herein is
calibrated for use towther i. fabricating
themoco.~les. If different lot mmbers are
used reca]ihratio” of wire will be required.”

6.1 Intended use.

6.1.1 TYPe 1, .1.s..s A. B, C. 0, and T wire. Tvne 1. classes A, B, c, D,
a“d E wire are intended for use i“ fabricqti”$ thermocouples.
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6. 1.1.1 Type 1, classes F and G wire. Type 1. c1a6ses F and G wire are Intended
for fabricating thermocouple extensl.m leads for aircrafc .s.. Class F is
intended for applicationswhere temperaturesof 120”C are co be encountered,.“d
class C is intended for applicationswhere tempsrat.res of 230”c are to be
encountered

6.1.2 Types 2, 3, 4, and 5, class A wire. Type. 2. 3, ~. and 5, c1as. A wire
are intended for fabricatingthermocoupleextension leads for aircraft use.
The wire is intended for applicationswhere temperaturesof +120”C are to he
encountered.

6.1.3 TYPCS 2, 3, L. and 5. class B wire. TyP.s 2, 3. 4, and 5, class B wire
are f“tended for fabricatingthermocoupleextension leads for aircraft use.
The wire 1s i“te”ded for aPP1ic.t30”swhere temperaturesof +120°C are to be
encountered.

6.2 Ordering data. Procurementdocuments sl,ouldspecify the following:

6.2,1 ?rocureme”t requirements.

a.

b.

c.

d.

e.

f.

Title, number and date of this specific.aticr

MilftarY part number. (see 1.2.1.)

IJ”lessotherwise specified, a prenroductio”test sample is required.
(see 3.1.)

Unless othemlse specified, samplfnx plan A tests will be conducted.
(see 4.5.2.1.)

Levels of preserv.ati.a”,packaging, e“d packing. (,,, 5.1.)

TYDe 1, classes A, B, and n comer and constant.. w{.. cmn.risf.R
the lot or order should be procureclfrom tke sm. nmnufscturertO
insure that calibatio” req,,iretm”ts ... met. (set.3.3.3.1,1.)

6.2.2 Co”tract data requirements. Data confomi”z. to Data Item Description
D1-T-3718/T-119-2will usually be required for deliverv in connectionwith this
specification. k%,” so required,such data will he specified for delivery o.
a DD Form 1423 i“cl.ded i“ the contract or nurct,.%seorder. (see 4.4.3.)

6.3 Preprod.ction. The preproductim sample sha]1 be ex.mined and tested for
.PPC.V.1 at the contractor’splant o. at a“ i“de.ende”t cmnerci.d testing
laboratoryacceptable t. tke pmc.ri”c activity. Prenmductfon test, shall
be vitnessed by a Co”er”me”t representativeof the D,OCUTIP.C activitv. APDroval
of che prepmd.ction sample shall be by t!,.mncmcti”r officer.

6.4 )!arsinali“dicia. Asterisks are .ot used in this revision t. ide”ttf!
chat!ws with resn?cc to the previous issue due to the.extensiwness of the
changes.

Custodians: l!seractivities:

AmY - EL Am” - AT, :!F
Xavj - As :{.avy- (-s
Air Force - 8(1

Review activities: Pre~sri”p activttv:
Amy - CL Air Force - 8[1
Navy - m
llSA- 1S

(Project6145-0632)
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(See Instructions - Reverse Side)

OOCUMENT NUMBER 2. DOCUMENT TITLE

m. NAME OFSUBMl TTl NG0RGAN12AT10N 4, TYPE OF Organization (MWk.”e)

•1
VENDOR

❑ “s,.

AD DRE”6S+v?eet. Cily, State. ZIF’ Code)

❑ MAN”FACT”.EH

❑ OTHER(Speci/y):

PROBLEM AREAS

a Para.araPh Numb., and W.ardin W

b. Recomma”ded Wording,

c. Remon/Rati.anala for Rec.amnwnd.,l on,

REMARKS
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Cola) -Optl.ml.l
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