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MIL-W-5845C

5 _bctober 1373
SUPERSEDIRC
MIL-W-3845B

25 March 1958

MILITARY SPECIFICATION

WIRE, FLECTRICAL, IR0 AND CONSTANIAN,
THERMOCOUPLE

Thie specification ip spprovad for use by all Depare—
pents and Agencies of the Department of Defense.

1. SCOPE
1.1 Scope. This specification covers iron and cometmntan thermocouple wvire.

1.2 Classification. Thermocouple wire shall be of the folloving types and classes
ag specified (see 6.1):

Class
Class

Insulated (stranded conductor) nominal accuracy
Insulated duplex (stranded conductor) nominal accuracy

Tyna 1 Eo0lid and strended conduoctor

lass A - Bare {(s0lid conductor) high accuracy

Class B - Insylated (sclid conductor) high accuracy

Cless C - Ingulatad duplex (solid conductor) high accuracy

Class D - Insulated (stranded conductor) high sccuracy

Class E - Insulated duplex (strmmded conductor) high acecuracy

Class F - Bare (solid conductor) nominal accuracy

Clags G - Ingulated (soclid conductor) nominal accuracy

Class H - Insulatad duplex (solid eonductor) nominal accuracy
1
J

»
3
b

L ]

(V]

Srranded conduccor fR shma per 100-font !murh\

Strar conducror (B chmes o th)
Class A - Inlulated duplex uith asch otrand of iron wire tinned 120°C reting
Class B - Insulated duplex with each strand of iron vire tinned 230°C rating
Class C - Insulated duplex with iron wire not tinned

Type 1 Stranded conductor (8 ohms per 200-foot length)
Clags A - Insulated duplex with each strand of iron wire tinned 120°C rating
Class B - Insulated duplex with each strand of iron vire tinned 230°C rating
Class C - Insulated duplex with firon wire not tinned

1.2.1 Milicary part number. The military part number ahall conaist of the letter "M",
the basic number of the lpeclfica:ion. gnd an asscigned dagh nurher as shown below. Infor-
F=T-14 4
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Military Specification Type Class thymber of Conductor
degignator number number conductora material

and Wire Sisze

*4For ainple conductor wire the wire material shall follow the wire gize preceded by z dash,
I » Iron C = Constantan

{l‘l“ 2 Mf"mc‘

2.1 The following documents of the issue in effect on date of invitation for bids or
request for proposal, form & part of the specification to the extent specified herein.
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MIL-W=5B45C
SPECTFICATIONS
Federal
D=A-548
TI-1-735
TT-5-735
Military

MIL-T-5438
MIL-L~6082

MIL-C-12000
STANDARDS
Military
MIL-STD-129
MIL-STD-1130
MIL~-STD-143
MIL~-STD-687

MIL-STD-810
HIL-STT-831
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~--antifreeze, Ethylene Glveol, Inhihited
---leopropyvl Alcohol
---Standard Test Fluids: Hvdrocarbon

~=-Tester; Abrasion, Electrical Cabie

——Lubriceting 0il; Afreraft Reciprocating Engine
(Piston)

~—~Cable, Cord, and Wire, Plectric Packaging Of

——=Marking For Shipment and Storage

~=-Identification Harking of U.5. Military Property

-—=Specifications and Stamdards Ordar of Precedence
For The Selection Of

~—=Wire, Thermocouple, Identification Marking amd
Color Code Of

-—-Envivonmental Test Methods

-—-Test ?gportn. preparation of

(Copies of specificatioms, standarde, drawings, and publicacicms required by suppliers
in connection with specific procurement fumctions should be obtoiced fror the procuring
activity or as directed by the contracting officer.)

3. REQUIREMERTS

3.1 Praproducticn. Unless otherwvise apecified, preproduction inspection is required
and preproduction sarples shall meet the requirements specified herein (sce 6.2.1).

3.2 MATERIAL

3.2.1 Selection

of apecifications and stsndards. Specifications snd standards for

neceasary commodities and mervices not specified shall be selacted in accordance with

MIL-STD-143.

3.3 Construction. The wire shall be constructed as follows:

Type 1

Type 1

Type 1

Clasnes A and F - Bore nolid {ron or conatantan conductor

Cleoases B, D, G, and I

First -~ Solid or stranded iron or constantan conductor

Second - Imner wrap {if required)

Third - Primary inaulation

Fourth - Layer of braid, f
(1f required)

Fifth - Outer protective coating (i1f required}

SoveT L ﬁt

Classes C, F, B, and J
First - Solid or strende¢ iron and constantan conductor
Second - Inner wrap (1f required) {individual conductors)
Third - Primarv insulation (individual conductors)
Fourtk - Layer of hraid, fibrous coveringr or other approved raterial
(17 recuired) (individual econductors)
Fifth -~ lron nné constanran insulated wites 1alé ip parsllel and covered
with duplexing: puter ¢oveETIing
Sixth - Duter protective coating (I resuired)

-



Downloaded from http://www.everyspec.com

MlL-W-5B45C

Types 2 and ) Clapses A, B, mmé C

First - Stranded {ron and constantan conducters

Second - Inner vrap (if reaquired} (individual conductors)

Third - Privary insulation {individual conductors)

Fourth - Layer of braid, fibrous covering or other approved
material (if required) (4individus!l conductors)

Fifth - Iron and constantan insulated vires 1afid in narellel
and covered with dupleaxing outer cnvering

Sixth - Outer protective coating (1f required}

3.3.1  Cenductors

3.3.1.1 ™erals. The conductirs shall canstst of iron gr constantan as specified herein.
The conductors mhall be free frowm lumpe, kinks, spiits, abrasions, and acraped or corroded
surfaces.

3.3.1.2 Stranding. GStronding may be bunched, comcentric, or rope lay mnd as specified in
table 1. The wire pize of gll atrends ahall be the same for any one conductor except for
Types 2 and 3, classens A, B, and € wire vhere the atrand size may vary to fecilitate
resistance adjustment.

3.3.1.3 Electromorive force. The temperature-elactromotive force relatiomship of the
iron and constantm conductors formed topether aa a thermocouple shall conform te table
11 within the tolermmces listed in table I1I. {See 4.6.3)

3.3.1.4 Splicen. Splices in individual strands of & stramded conductor ghall be of the
butt typa. Splices in strands vhich sre cozposed of a grovp of individual srrands shall
be of the butt type. Buil type splices shall be brazsd with silver scldevr. Splices shall
be so constructed snd dispomed throughout the conductor that the dismeter, confipurstion,
conductor resistance, flexibility, and mechanical strength of the completed conductor are

net adversely affected.

3.3.1.3 Size. The aren of the crméuctoras for Type 1 shall be as gpecified in Table 1.
The 2rea of the conductor shall not exceed 5 percent under of 5 percent over the nominal
value specified,

3.3.1.6 Annealing temperature. The type ] wire shall be annealed by the renufacturer at
a temperature of +816°C or higher

3.3.1.7 Tinning. Each gtrand of iron wire for types 2 and 3, classes A and B, vire shall
be thoroughly eud unifarmly costed with commercially pure tin. Continuity of the coating
shall be detarmined by the conductor tinning test specified herein (See 4.6.2).

3.3.2 lnsuvlation. The wire insulation shall consist of a concentric layer or layers of
suitable morerials, capable of meeting the reguirements specified herein., The insulation
shall be readily rezcved with the conventicnel]l wire stripping mackine ang should have #
wmiform aurface and diameter {See 4.6.1).

3.3.2.1 Inner wrop. The inner wrap, 1f userd, shall consist of & suitable materipl vhich
shall be braided, woven, or vrapped tightly sbout the stranded conductor gnd be capable
of moeting the requirements gpecified herein. The material shall not cause corrosion of
the conductor wvhen subjected to the temperature requirements specified herein (See 4.6.7,
4.6.10}.

3.3.2.2 Primary insulstion. Each conductor shall have a primery insulation conaisting
of & concentric loyer of felted asbestox, asbeston braid or wrap, plass fibers, or a
multiple laver wvrop of a suitable svnthetic resincus tepe or cther material capable of
maeting the requirerents specifled herein. Vhere a fihrous nrimary insulation {3 usecd,

the material shall be Iopregnated with a silicone renin er other muitatle cormound and

sc applied that it v{Il not entar the condurtor atrande and affect rond slacrrica) contact.
The imprepnating corpound shall bond the tnsulation sufficiently te nrevent fraving unrer
nermal conditiens of insrallatiea.
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TABLE 1. Details of Wwire Comstruction
Nominal
jAme rican Nemipal Conductor Haximum Rumber
Type Class Wire Conductoer Area Diamecer of Height
Gage DM averer fedrecular | of Finiohed Strands [ 1% fmax)
{inches) mils) Rire ({nches) (min)
14 0.06L1 4106
16 0.0508 2583
18 0.0403 1624
20 0.0320 1021
1 AET 22 0.0254 642
24 0.0201 404
26 0.0159 254
by 0.0126 160
p U] }.01040 101
14 0.0641 4106 0.150
16 0.0508 2%8) 0.130
18 0.04D1] 1624 Q.115
20 0.0320 1021 0,110
1 B&C 22 0.0254 642 0.085
24 0.0201 404 6.a13
16 0.015% 254 0.050
28 G0.0126 160 £.040 ;
0 0.0100 101 0.030
14 0.0641 41086 0,275
16 0.0508 2581 0.250
18 0.0403 1624 0.225
10 0.0320 1021 0.185
1 C&H 22 0.0254 G2 a.170
{See Note 24 0.0201 404 0,160
1) 26 0.0159 254 0.150
28 0.0126 160 0.140
30 0.0100 101 1.130
14 0.080 4106 0.170 10
16 0.063 2583 0.150 10
18 0.0&4B 1624 0.135 7
20 0.019 1021 0.11% L
1 D&T 12 0.030 642 0.p0s 3
24 0.025 404 0.0R0 3
26 o020 154 n.nrm 3
; 14 0.080 4106 0.313 f 10
16 0.063 2583 0.28cC i 10
18 n,.048 1624 0.245 7
20 .03 1021 0.200 L
1 Edd 22 0.0 642 0.190 3
(See Note 24 0.025 404 0.180 3
1 26 ;1 0.020 254 B.165 3
—_1
AR, &C 13 | Restatamce per 100 0.335 12 ' 5.5/100f¢
2 {See Note 1) (See | feer of duplex wire !
Note 2) ! =B.00 ohms +3.00, i
: ~0.B0 ohms at +25%¢
1 -+
3 AB, & C 10 !  Resistamce per 200 ; 0. 405 15 18/200ft
(See Note 1) (See } feet of duplex wire
Bote 2) = B.00} ohns +.00,
: .. ——t -0.80 ohes ap +25°C
Kote 1: Type 1, Clacses (, E, N, and .J, and Tvpes 2 anc¢ 1 are duplex (2 conductor) wire.
hote 2: Wire size shown

is Approximate to factiitate nart numbering.
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TABLE 11. Correasponding Values aof Tewperature end Electromotive Force
Reference Junction Temperature O Deprees Centigrade
Temparature Electro= Tamperarure Elactro- Temperature Electro-
motive aptive motive
‘c 'r Force, ov *c ‘F Porce, nv *c *rF | Force, av
~200 -328 8,27 200 392 16.9% 600 132 3327
-190 -310 -8.02 210 410 11.56 610 1330 | 33.86
~-180 -292 ~-1.75 220 428 12.12 620 1148 34.45
~Iiu -2)4 -1.40 <30 sk 1i.6b 630 1166 ; 15.04
-160 -256 -7.14 246 464 13.23 640 1184 35.64
-150 -238 -5.80 250 482 13.79 630 1200 36.24
=140 -220 -6,44 260 500 14,35 660 1220 | 36.84
=130 -202 -6.086 270 518 14.90 670 1238 37.45
-120 -184 -5,66 280 536 15.46 680 1256 | 38.06
-110 -166 -5.23 250 554 16.01 6990 3274} 3B.68
-100 =148 -4.82 300 5712 16.56 700 1292 39.30
-90 -130 -4.38 310 590 12.12 710 1310 | 39.93
-80 -112 -3.93 320 608 17.67 72C 1328 | 40.58
=70 -9 -1.47 330 6526 18.22 730 1246 | 41.19
-60 ~76 -3.00 349 6hi 18.77 740 1364 | 41.83
-50 -SB -2.52 350 662 19.32 750 1382 | 42.48
=40 =40 -2.03 350 680 19,87 760 1400 | 43.12
-30 =22 -1.53 370 698 20.42 770 141B | &3.77
~20 -4 -1.03 380 716 20.97 780 1436 | 44,42
~10 14 -0.52 390 734 21.52 790 1454 | 45.07
o k 3 o.00 4LDD 752 22.07 800 1472 | 45,72
10 50 0.52 410 770 22.62 810 1490 | 46,37
20 1] 1.0% 420 788 21.17 820 1508 | 47.03
30 86 1.58 430 806 23,72 a30 1526 | 47.69
&0 104 2.12 440 asL 26,2 L0 1544 LB, 3L
50 122 2.66 450 842 24.82 850 1562 | 4£9.00
&0 140 3,20 460 860 25.37 840 1580 | 49.66
70 158 3.75 40 878 25.92 B70 1598 | 5D.32
BO 178 4, 10 480 96 26.47 880 1616 30.97
90 194 5,85 490 914 27.03 B90 163 51.63
100 212 5.40 500 932 27.58 900 1652 52.29
110 230 .95 310 950 28.14 e 1670 52.88
10 azp 'k £.5] 520 269 28,70 } Qn 1RAP 51.47
130 266 7.07 530 S9Rb 249.26 93an 1704 54,06
140 28R4 7.63 540 1004 29.82 eLn 17xe 5L.65
150 n? 8.19 550 1022 30.39 950 1742 55.2%
160 320 B.73 360 1040 30.96 960 1760 | 55.84
170 38 9.31 570 1058 31.53 970 1778 | 56.43
180 kLT 9.87 SRD 1n76 32.11 980 1796 | 57.03
190 374 iG.43 530 1054 32,69 1000 1832 58.22

]
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TASLE 1YI., Electromorive Force Tolarence
Type Class Temperature Range Tolerance - mv

1 A,B,C,D, -70%C (-94°F) te bur not includinp +150°C (+302°F) +0.03
and E +150°C (+302°F) to but not including +300°C (+572°F)( +0.06
+300°C (4+572°F) to +500°C (+932°F) +0.10
1 F.G,H, T, -70°C (-94°F) to but not including +300°C (+572°F) +0,06
and J +300°%°C (+572*F) to +50N°C (+932°F) +0.12
2 and 3{A ond C =70%C (-94°F) to +100°C (+212°F) +0.12
2 and 3| B -70°C (-94°F) to but natr including +100°C (+212*F) +0.12
. +100°C (212°F) to +23D°C (+446°F) +0.24

3.3.2.3 Covering. (individual conductors).

3.3.2.3.1 CGeneral. The covering, if uned, shall consist of & braid, fibreus covering,
or other approved material placed over the primary insulation. The covering shall be
saturated with » non-hygroscopic &nd fleme-retardsnt compound which will not affact the
color of the braid to such an extent that the colors cannot be aasily distinguished.
The saturating compound shall bond the covering sufficiently to prevent fraving under
pormal conditions of installatiom.

3.3.2.3.2 Color. The covering of the conductors or the primary insulation where the
covering is not used shall be color coded in accordance with MIL-STD-687 for Air Force
Applications.

3.3.2.4 Duplexing outer covering.

3.3.2.4.1 Ceneral. Each duplex wire shall have the ipdividual insulared conductors
1a1d side by side and covered with a braid, fibrous covering, or other approved material.

3.3.2.4.2 Coleor. The duplerxing outer covering of the wire shall be color coded in accord-
ance with MIL-STD-687 for Air Force Applications.

3.3.2.5 Outer protective coating. The cuter surface of the wire shall be coated with a
compoumd that is transparant, flexible, non-flammable, or slow-burning, end not materially
affected by oil, salt watey, ethylene glycol, motor fuels, or alechol. Adjacent layers of
wvire wound on reels shall not stick to one another at any temperaturs under +70°C. The
finished wire shall have an even, amooth finish.

3.3.3 Finished vire.

3.3.3.1 Length.

3.3.3.1.1 Type 1. The quantity of wire specified in the contract or purchase order ahall
be furnished in cne continuous lenpth, unless otherwvise apecified bv the procuring activity.
Clasges A, B, D, F, G, ané I 4ron and constantan wire comprising the lot or order shall be
furnished by the same manufacturer and shall be furnished on separate colls or reels.

3,3.3.1.2 Types 2 end 3. The wire shall be furninhed in coils or reels of continuous length
of 500 to 1,000 feet. unlesa otherwise specified by the procuring activity.

2.3.3.1.3 Tolarance. The lenpth of the wire supplied in asch coil ar ree) shall not vary
more than =5 or 410 percent of the value specified.

3.3.3.2 Coler. All colors of finighed wire shall be Airtinccive, reanonskly permanent and
resiastent to the solvents listed ino section 4. If the celors can be distinguished, they
shall not be considered as faded.

4.1.3.3 Pesintance. The resintance of finiched Tene 2 and Tvpe 3 wire. when caleulated to
i Ly,

twe duertral nlarcas shatl Le ae spucdified ir (able feew L_F,

3.1.3.4 Diameter. The diameter of the finished vire shell not exee2s the dinensiens siven
in ¢ahls 1

in table T.

h
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3.3.3.5 VNeipght. The weipht of the finished vire ghall not exceed the values civen in
table 1.

3.4 Performance.

3.4.1 Diclectric strennth. The wire shall te capatle of vithstandine o potentisl of
350v rws At a commercial frequency for 5 minutes uvithout breakdown cr fiashover vhen
tested a5 gpecified (mee 4.6.5).

3,4.2 Ilnsulation resistance. The insulation resistance of the finished wvire shall be
not less than 100 megohms for }.00U feet at m termerature of 15.5°C uhen teated as
specified (see 4.£.6)}).

3.4.3 Temperature aging., The wire shall be aved for a perind of 96 hours as specified
{see 4.6.7). After which the wire mhall Se subjected to the bend test (see 4.5.8) and then
ceet the requirements of 3.4.1 and 3.4.2.

3.4.4 Cold bend. The wire s#hall wvithstend o tempersture of -35° 2°C without eracking of
the insulation or of the cutar protective coating when tested as specified (see 4.6.9).
After vhich the wire shall meat the requirementa of 3.4.1.

1.4.5 Hear resistunce.

3.4.5.1 Types 2 end 3, class A. Types 2 and 3, class A wire shall withstand a temperature
of +120* +2°C vithout cracking of the iasulation or cuter protective coating when tested
an specified (see 4.6.10.1). After wvhich the wire ghal)l meet the reauirements of 3.4.1.
3.4.5.2 Types 2 and 3, class B. Types 2 and 3, clasn B wire ahall wichstand s temperature
of +230° #2°C without cracking of the fnsulation or ocuter protective coatins when testad

as apecified (sce 4.6.10.2). After which the wire shall meet the recuirements of 3.4.1.
3.4.6 Flemnahilizy., When terted ar aperifisd (sme £ 4.11) the race of burning shall ner
exceed 1 inch per minute and during the test no burnineg or charred particles shall fall

from the wvire.

3.£.7 Solvent resistance. When tested as specified (4.6.12) there shall be no deteriora-
tion of the insulation or of the ocutar protective coating. After which the wire shall
meet the requirements of 3.4.1 and 3.4.2.

1.4.8 Fungus resistance. The wire shall show no evidence of fungus grovth when tested as
specified (see 4.6.13). After which the wire shall meet the reguirements of 3.L4.1.

3.4.9 Abrasion resistance. The wire shall have ahremion resistance sufficient to with-
stand the test specified (see 4.4.14) victhour expesing the conductor.

3.5 IDENTIFICATIGN OF PRODUCT.
3.5.1 Hsreplate. Each coil eor reel shall be marked with a durable tag, securely attached
to the wire, containing the information in accordance with MII-STD-130. {in addition, the
following information shall he included:
Wire, Flectrical, lron, Thermocouple
or
Wire. Flectrical, Constantan, Thermocourle

cr

Hire, Electrical, Iron anc Constantan, Thermocouple
fas annlicable)

Tyne

~i
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Class

Lenpth feer
Manufacturer's Lot Mo,
Federal Stock Xo.
Military Part No.

3.6 Workmanship. The wire shsll be constructed and finished 4n & thoroughlvy vorkman-
like manner. Farticular attention shael! bte civen teo neatneas md te freeder cof parts
from burrs snd sharp edges.

4, QUALITY ASSLURANCE PROVISIONS

4.1 Responpibility for inspection. Unlees othervise specified in the contruact or
purchase order, the supplier is reapousible for the performance of all inspection
requirexamts as specified herein. ELxcept as othervige specified in the contract cor
order. the gupplier mav use his own or anv other facilicies guitable for the performance
of the inspection reguirements specifled herein, unless disapproved by the Government.
The Govarnment ressrves the right to perfarr any of the inspections set forth in the
specificatieon vhere such inspections are deemed necessary to apsure supplies end services
conform to prescribed resuirements.

a. Preproduction inspection (see 4.4).
b. Quality conformance inspection (see 4.5}).

4.3 Ilnspection conditions, Unless othervise spectfied, all inapections shall be performed
at room arbient vith results corrected to +25°C.

4,4 Prepruduction inspection. Unless otherwise specified in the contract or purchape
order, preproduction inmpection shall be performed by the supnlier, after mard of contract
and prior to production, at a location acceptahle to the Covernment. Preproduction inspec~

dures normally used in preductien. Prepreduction approval ir valid enlr er the contract or
purchase order under which 1t 15 granted, unleas axtended by the Goverurent to ather con-
tracts or purchase orders {sece 6.2).

4.L.1 Sample size. Preproducticn inspection sample(s) shall constist of 30 feetr of each
type ené class of wire on cuntract or purchase order.

4,4.7 lInspection routime. The samples shall be subjected to the inspecticns specified in
Table IV as deacribed under 4.6 Metliods of exaxination and test.

Table IV. Preproduction Ingpection Routine

e b2 L —
Claas ABCDEFGHLS N A.B‘C _______A_!;C_ e
Examination of product XXXEXXREXX X =X
Conductor Timing XX XX
Electromotive Force ODOOCXAER ux | XXX
Periatance XX X
Dielectrric Strenpth KK 000 X XXX
InBulation Reslstance 6.0, 9 A 0.8.4.4 hie.d XYy
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TABLE IV {Con't)

Tvpe 1 ? 1l
Class ABCDEFGHIJ ABC ABC
Taﬁ;ara;;;;.nai;;F- g;;x o d_-xxx e
Bend XX oo xxx XX
Cold Bend XX XXXX x XXX
Heat resistance X x
{+120°C)

Heat resigtance

{(+230°C) X X
FPlavxnability XX xXxXXxx X xx
Solvent Rasistance XX X X =
Pungus Besistance oo d xxx =
Abrasion Rasistarice X000 XXX xxx X

X = Applicable inspectiom

4.4.3 Preprnduction test report. A preproduction test report in sccordance with MIL-
$TD-831 shall be submitted to the procuring activity with the preproductfen inspection
gomple for approval after cowpletion of teatinpg. The contractor chall not begin produc-
tion until the test report and sawples are approved by the orocuring activity (see 6.2).

4.5 Ouality couformmnce inspaction. OQuality conformance inspection shall comsist of:
a. Individusl ingpeccions (see 4.5.1).
b. Sewpling plane and tentn (see 4£.5.2).

4.5.1 Individual inapection. The vire shall hc subjected to the fnllwinp inspections
as depcribed under 4.6 Methods of examination and Lest,

a. Examinatien of product
b. Conductor tinning
¢. Electromotive forece
d. Reststance (Type 2 and 3 wvire)
e. Dielectric strenpth
f. Ingulation resistance
4.5.2 Smpling plans and tests.

§.5.7.1 Sampling pian A. inless ofherwige specified by the procuring activicy, for each
50,000 feet of wire for controlled inapected stocks on contract(s) or order{s). o total of
2 samples ghall be selected at rendom frow the shiprinpg coila end reels. Kot more tha

3 samples shall be selected from any one coil or reel 1if & or more colls or reels are
supplied. The number of samples for each test shall be as specified in the test methods.
The sazples shall be subjected to the tests listed helow. Any nurber of contracts or
orders may be supplied on the basis of the results of one series of sampling tests provided
that all of the vire is of the aame tvpe and class, ie vart of & hatch previously samwpled,
and 1s submitced for srhipment within 2L months after the sarnline teate are conducted, If
identical {navlation is used on a nurber of clasaes of wire that are manufactur=d ad nub-
mitted for tesl et substmntiallv the sare tirme, the inanector ahall ao smelect the samnles
as to vet ar least ¥ sarrlen fror each €lose of ire. Mnlr ene cerdes af camnline teetrs

{v recylresd for aach SR ONA dear etn) ¢f the various flacucs ol clre,
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a. Individual inspection
b. Teoperature aping
¢. Heat resistance

d. Flarmabilitv
e. Solvent resistance

4,5.2.2 Sampling plan B. Unless othervise specifled by the procuring activity, the
following tests shall ba conducted on 9 pamplern, 3 samplas for each tert gelected at
ranédon from each 100,000 feet of wire submitted for acceptance. The samples may be
taken from more than one contract or order provided that the total number of samples
shall not excaed 9. The conditions specified in sampling plan A for samples from two.
or more contracts or orders and (wo or more classes of a given type shall apply.
Shipments on orders or comtracte for the wire from which the samples are taken shall
not be delayed panding these tests. However, in the event one or more samplea foil
any one of the tests that test shall irmediately revert to sampling plan A until
50,000 feet of wire of that type and class have been manufactured vlth satisfactory

ezt rasulrz. Thass tasts shall be complatad with satiafactory results prior to any

additional shipments of wire in excess of 100,000 feet of the type and clase(es) sampled.
a. Saompling plan A tests
b. Cold bend
¢, Fungus
d. Abrasion resistance

4.5.2.3 Rejection end recest. When one ssmple selected from a production run fails to
neet the spacifieation, no wire from which the sarple was taken shall be accepted until
the extent and couse af failure are determined. This appiies to all wire of the same
batch or lot for individual and sampling plan A tests.

4.5.2.3.1 1Individual tests mav continue. For operational reapons, individuasl tents
may be continued pending the investigation of a sarpling rest fatlure. Bur final
nccaptance of items on hand ar later produced ahill not he made until it 1a determined
that the wire meets all the requirements of individual and sarpling plan A tests.
Additional sampling tests shall be conducted, 1If a failure occurs during these tests
the sampling test shall irmediately revert to individual tests unti) the batch ia
tested.

4.5.3 Defects in items already nccepted. The investicatimm of a test failure could
indicate that defects rav exifrt in {tams 2lrendv accented. Tf an. rhe contractor

shall fully advise the procuring accivity of all defects likely to be found mnd methods
of correcting then,

G.6 Methods of examination and test.

4.6.1 Exapination of product. The wire ghall be suhjecred to a thorough general inspec-
tion to ascertain that the taterials, workmanship, and desipn are in strict conformity
with the requirements of thia specification. The genersl inspection shall cover the
requirements such as dimensions, color codinp, weight, conformity of materials to epecifi-
tation requirements, and ease of insuylation strippinr.

4L.6.2 Conductor timnning. The continuity of the tin coatine of the unassembled strond of
iren ahall bhe determined for three sp#cimena. The snercimens ghall he approxinatelvy 6

from which they were cur.
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4.6.2.1 Treatment of specimena. The apecimens shall he thoroughly cleaned by icmersion
in banzine, redistilled patroleum ether or ether for at least 3 minutes. then removed
and wiped drv with o clean moft cloth. The specimens thus cleaned shall be kept vrepped
in a clean soft cloth. That porticn of the specimen to be iowersed in the test sclution
shall not be handled. Care ghall be taken te avoid gbrogsiom by the cut ends,

4,6,2,1.1 rerroxyl test solution. A sclution shall be made by thorourhly diseolviang 60
arams of sodfum chloride, c.p. (NaCl), and 10 qrams of agar-apar in 1 liter of disctlled
watar heated to approximately 90°C. The solution shall then be cocled o room temperature
to form a gel. Before the solution gels, a 0.5 gram of potassium ferricysnide (K3Fe({CH)4)
shall be thoroughly dissolved in the molution. The test solution shall be considered
exhausated when 1t failm te blue a plece of clean iron wire immersed in the golution.

4,6,2.2 Procedure. A length of at least & 1/2 inches from sach of the clean specimens
shall he {mmersad in accordance with the following cycle, with the test sclution maintalned
at approximately room temperature (25°C).

8. The specipen shall be thorouphly washed in distilled wvater and alloved to air dry.
b. The specimen shall be immersed in the ferroxyl solution for s period of 1 minuras.

After the 2-minute immersion in the ferroxyl solution snd while atill in the sclution, the
specimen shall be exemined to ascertain if iron exposed throupgh openings in the tin coating
has turmaed blue by accion of the ferroxyl aclution. The specimen shall be considered to
have failed if, by such blusing, exposed iron 1s revealed. Ko attention shall be paid teo
blueing within 0.5 inch of the cut end. .

6.6.3 Electromotive force.

4.6.3.1 Typa 1, claspes A, B, C, D, and F vire. A thermocouple shall be formed from o
specimen of the wire taken from each coil or reel. The electromotive force characteriatics
of the wire shall be determined at temperatures of -50%, 0°, +100*, +200*, +300*, and
+500°C. The messurad electromotive force ghall be as specified {n table I1I.

4,6.3.2 Type 1, classes F, G, B, I, and J: types 2 emd ), clasmes A, B, and C wvire. A
thatmocouple shall be formed from the wire, snd the elactrovotive force characteristics
of the wire shaoll be determined at cecperatures of 0°, +50", and +100°C. The measured
alectromotive force shall he as specified in table JII. One ppecimen shall be taken from
aach coil or reel.

4.6.4 Resistance. The total resiscsnce (iron and constanton conductor) of asch finiehed
coil or reel of wire shall be determined #t, or the determined resistance corrected to
+25°C and shall be expressed as resistance per 100 feert for type 2 wire and resistance per
100 feet for type 2 wire and resistance per 200 feet for type 3 wive (mee 3.3,3.3). A car-
tificate showing the results of the remistance tear shall bs furmished bv the contractoer
with each coll or reel. The certificate shall state the resistance to two decimal places
calculated for o length of 100 or 20D feet as applicoble fer +25°C, date of rest, and name
of person performing the test. In makinp this test, care shall ks exercined go that any
thermal electrometive force developed bv jeinine the iron and conrtantan vire does not
affect the results. The followiny expreasion may he usned for convertinr registances
measured at temperoturss other thap +25°C to resistance to +25°C:

Irom conductor
192.31 R,

R = .
167.31 + ¢
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Where Rz5= Resistance at +25°C
R = Resistance ot temperature
{t) in ohes
t = Temperature at which rezistance was measured in degrees Centigrade

L.6.5 Melectric strength. Ome inch of the insulation shall be rempoved from each end
0f three l6-inch specimens of the wire. The szrples shall be ipmersed io a sarturated
salution of salt water. ot & temperature of +25°C, to a peint 6 inches from sach end of
the insulation for & period of 20 hours. Following this period, e potential of 350V
rms at a commercial frequency shall be appliad to the specimen. The potential ghall
be appliad to tha specimen through prounding the outer surface of the insulation by
irmeraion in the salt solutiom at not over +30°C and the wnltags applied between esach
conductor and ground. The wire shall be capable of wvithstanding this potential for 5
mioutes without breakdown (see 3.4.1).

4.6.6 lInsulation resistsnce, The samplea of wire, subjected to the dielectric scremgth
test shall cthen be subjected to the insulacion resistance test. Inasulation reaistence
oesgurente shall be made with @ megohn bridge or with a galvanometer and s gsuitable
source of direct current. The measurepent shall be made with the specimen immersed io

a maturated solution of sali water, at a cemperaiure of +25°C, to & point § inches from
aach end of the inmulation. The insulation resistance shall be determined between each
conductor and groumd after 1 minute electrification with a potential of not less then

200 nor more than 300V dc. During this test, the temperature of the wvire shall be as
nearly uniform as practicable. The measured insulation resistsnce shall be correetad to
a reference temperature of +15.5°C by multiplying the measured value of insulstion resist-
ance by & coefficient corresponding to the temperature of the mesaurement. These terpere—
ture coefficients are shown in table V. For temperature values betwveen those tabulated,
the coefficients for the next higher tempersture shall be used when above +15.5°C smmd that
of the next lower tempersture shall be used when belov. For approved insulsting materials
possenning temperature coefficients not within the limits set by this reference charae-
terietics, the values applicahle thereto may be used vhen mpecifically approved by the
procuring activiry (mee 3.4.2).

4.6.,7 Temperature aging. One inch of the insulation shall be removed from each end of
a 36-inch speciwen of the finished wire. The specicen shall be suspendad in a suitable
test chamber without touching the walls of the chambar. The chamber shall be maintained
at & tewperature of +100°, 42°C. The heated air, at atwospheric pressure, in the chamber
shall be circulated soc as ro maintein o uniform temperature. The epecimen shall be sub-
jected to thia temperature for a period of 96 houre and then gubjected to the bend,
dielactric, and insulation resictance teats, respectively (see 3.4.3).

TARLE V. Temperaturs Coefficients.

Temperature Temperature Temperature Temperature

- - Coefficients " e Coefficients
Depreas Dazrasé | of ingulacion HepTees CERTEES of Insulaties

F c F c

32 0.0 0.032 65 18,3 1.80

as 1.7 0.047 68 20.0 2.50

as 3.3 0.071 n 21.7 3.50

41 5.0 0.098 74 21.3 5.00

[ 6.7 0,140 77 25.0 6.60

7 B.3 0.25 80 26.7 8.30

50 10.0 0.29 83 28,1 11.0

53 11.7 Q.45 2] in.o 17.5

36 13.3 0.7R Ao n.7 4.5

59 15.0 0.91 92 31.3 w0

&0 15.5 1.00 15 5.0 LR.0O

62 16,7 .26 . 1

)—
~
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L, 6,8 PRend. fme end of the gpecimen shall he secured to a mandrel and the other end

to the load weight specified in table VI. The oandrel shall be rotated until the full
length of the apecimen is vrapped around the mandrel and is under the spacified tension
with adjoining coils in contmet. The mandrel shall then be rocated in the reverse
direction until the full lenpth of the specimen is wrapped sround the mandrel as hefare,
except that the reverse surface of the wire {s in contact with the mandrel. Thiz oroce-
durs chall be repeated until two bends in each direction have been formed in the same
section of the wire. Vhen this test is conducted on duplex wire, the benc shall be

made on the minor diameter of the wire.

TAHLE VI. Bend Dismemters and Loads.

Mandrel
Dianater Maximum
Cage {Inches} Test Load
Rand Test and [#1-})
Cold Bend Test Bend Tent
14 3 1.0
16 3 1.0
18 2 1.0
20 2 n.7%
22 2 0.75
24 1 0.75
26 1 0.75
28 1 0.50
30 1 0.50
Type 2 Clasees k| 1.0
A,B, end C
Type 3 Classes 3 3.0
AR, mnéd C

4.6,9 Cold bend. Three otraipht spacimens of the finished vire shall be orecared hy
removing 1 inch of insulation st each end to the bare conductor. The wire shall be
subjected to a temperature of -55°C for a period of & hours. At the end of this period
and while atill ar -55°C, the specimens shall be wrappsd about a rundrel mounted within
the cold chamber an specified in table VI, st the rate of oghe turn in 4 saconds. for &
suf ficient number of turns so that the center porticn of the wire is subjected to at
lasnt two complete turns. The specimen shall be unvrapped snd revrsppad in the opposite
direction in o similar manner. Either s revolving or staticnary mandrel oay be used.
The specimen shall then be removed from the candrel and, without straightening, ahall
then be subjected to and meet the reouirements of the dialectric test se apecified herein.
When the test is conducted on duplex wire, the bend shell be made on the minor diameter
of the wire (see 2.4.L5.

4.6.10 Heat resistance.

4.6.10.1 Twypea 2 and 3, class A. A speciren of fipishad wire shall be prepared by removing
1 inch of insvlation at each end to the hare conductor. The specimen shall be placed in =
oven maintained at +120° +2°C for 24 hours. At the end of this time, the specimen shall be
remgved snd alloved to return to room temperature. The spaciman shall then bs wound tightly
around a mandrel five times the major diameter of the vire for five close turns and removed
without streightening. The coiled section shall then be subjected to and meet the require-
ments of the dielectric test as specified herein. WwWhen this test is conducted on duplex
vire the bend shall be made on the minror disameter of the wvire (see 3.4.5.1).

4.6.10.7 Types 2 ané 3 clasa B. A specimen of finished wire shall be prapared by removing

1 inch of ingulation at each end to the bare conductor. The mpecimen shsll be placed in an
oven maintained at +230° +5°C for 74 hours. At the end of this time. the snerimen shall be
rerover and allowed tu retum te ranr terperature. The ensgimen ehxll ther he weynd tichtly
around o mondre) thras tirec tre cutside dinreter of the wire for five clos=e tums and removec
vithout strainktenine, The coilsd section shall then he epritected to and reer the require-
ments of the dieclectric test ar spectfied herein {(see 3.4.5.2).
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4,6,11 Flasmabilicy. A 20-inch lepgth of the finished wire ahall be marked with fine
threads at distancas 5 and 11 ioches from cne end of the specimen to designate a b6-inch
test length. The specimen shall be held tautly in a8 horizontal position within a chamber
spproximately 2 by 1 foor, open at the top and one long side, and which allows sufficisnt
flow of air for complate combustion but which is free from drafts. A flama from a Bunsen
burner shall be applied for 30 seconds to the end of the specimen from which distances
were peasured, and then recoved. The Bunaen burner shall have a 1/4 dech inlez, a cominal
bore of 3/8-inch, nnd a length of approximstely & {nches from top to primary inlats. The
bummer shall be adjusted toc produce a 2-inch flsme with n inner cone 1/3 of the {lawe
height. The burner height shall be ao sdjusted thar the hottest porticn of che flome is
spplied to the wire. Tha time of burning shall then be recorded as the time rwquirsd for
the flame to progress along the marked 6-inch length (see 3.4.6).

4,6.12 Solvant resistancs. TFive specimens of finished wire, esch 2 feer long, shall be
prepared by removing 1 inch of ingulstion at ssch eud to the bare conductor. The center
1-foot saction of the specimen shall be immersed in the solvents listed in table VII for
24 hours at +25°C, removad, snd wiped clesn with a dry cloth. Any one specimen shall not
be immarsed in more than one solvent. The center 1-foot section shall ba subjected to
and maet the reguirements of the dialectric and insulation reaistance tests specified
herain. All spacimens shall ba immersed in the salt water specified for dielectric test
and tastad issndiately with no sosking required (smas 3.4.7).

TABLE ViI. Test Solvente

Solwent Spec
Saturated sclutfot of salt water
Ethylene glycol O-A-548
isopropyl sicohel Ti-1-735
Standard test fluid type II T7-5-735
Engine oil grade 1065 MIL-1L-6082"

4.6.1) Pungus. Three specimens of finighed wivre, each 2 feet long, shall be prepared by
removing ! ioch of fnsulation froz each end to the bare conductor. The specimens chall
be subjected to the fungus teat, Msthod 508, in accordance with MIL-STID~810. At the com
pletion of tha exposure period, the specimen shall be examined for evidence of fungus
growth, There shall bs no evidence of fungus growth on the specimen. The center l-foot
section, within 15 minutes after removal from the test chambar, shall be subjected to mmd
pest the requirssants of the dielectric test as specified herein (see 3.4.8).

4.6.14 Abrssion resistance. Three apecimens of finished wire, esch 2 feet long, shall be
subjected to the abrasion test. Tha spocimens shall be testad vith an abrasion tester
conforming to MIL-T-5438. The langth of sbrasive tape, the weight spplied snd support
bracket used shall be as specified in Table VIIT. Only the finished insulation of the
individual conductors, not duplexing outer covaring, of duplex wire shall be subjected to
the abrasion resistsnce test (see 13,4.9).

TABLE VIII. Abresion Resistance

Anerican L‘?ﬁ;‘;_”[ Weight Support

Wire GCage Inches Lb Bracket
k 10 1.0 A
28 12 1.0 A
26 16 1.0 A
24 16 1.0 A
22 16 1.0 A
20 16 1.0 A
18 16 1.9 A
16 22 1.0 A
14 10 3.0 B
13 10 3.0 B
12 10 3.0 B
10 15 3.0 B
8 19 3.0 B
& 21 n 3.0 c

14
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4,7 Inspaction of the preservation, packaging. packing and marking for shipment and
storage. The inspection of the preservetionm, packaging, packinp end marking for ship-
oant snd storage shall be in sccordance with the requiremsnts of smection 5 and the
docuzents specified therein.
5. PHEPARATION FOR DELIVERY

5.1 Preservation, packoging, mad packing. Unless othervise specified, the wirs shall
be pressrved, packaged, and packed in accordsncs with MIL-C-12000.

5.2 Marking snd labsling.

5.2.1 FRaels. Each real shall be plainly marked on both ends with the information

listad below. If papar labals are used, thay shall be securely sttached to the reels,

and shall be protected by s transparent compound to prevent detariorstion of oarkiogs:
Wire, Elsctrical, lron, Tharwocouple

or

Wire, Blectrical, Constantan, Thermo
couple

ar

Wire, Elsctrical., Lron sod Constantmn,
Thermocouple (a3 applicable)

Specification MIL-W-3843

Type

Class

Conductor wize (Type 1 only)
Lengch

Huzber of Conductors {Iype 1 omly)
Mmnufsacturer’s Part No.

Military Part Ho.

Manufacturer’s Lot Ko. (Type 1 Classes A,8,D,F,G, and
1 only)

Cootract or Ordsr No.

Federal Stock No.

Date of Masufacturs

Manpfacturer's Hame or Irade-Mark

Hama of Contractor (i1f not the same as manufactursr)

5.2.2 Coils. Each eoil shall be plainly marked with the same infrrmation as required am
tha Tteals.

5.2.3 Packagea. Each interier package containing type 1, classes A,B,NF.G, and I, irom
and congtantan wire shall be plainly marked with the following information:
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Caution: lron snd constatcan wire coutained horein is calibrated for use togethaer
io fabricating thermocouplea. If difierent lor oumbers are used for
thermocouple fabrication, tecalibration of wiye will be ragquired.

5.2.& Shipping contsiners. Each shipping container shall be marked in accordsmes with
the requiresents spplicable to the individual services, o3 spscified in MIL-STD-12§.

u. NOQTES
6.1 Iotended use,

£.1.1 Type ) clasees A.b.C,U, sod E wire. Type 1, classes A B, C,L, g0d E vira are
intended for use in fabricating thermocouples vhere high accurncy electromotive force
calibration i required.

6.1,2 Type 1, clase F.C.H,1, snd J wive. Type i, clams F,C.H,1, and J vire are intended
for use in fabricaring thermocouples where nominal accuracy electromotive force calibra-
tion is required.

6.1.3 Types 2 and 1, class A wiye. Types I and ), clans A vire sre intended for fabricas-
tion therwocouple extension leads for alrcraft use. The wire 18 intended for applicacioms
where temperatures of +120°C are tuv be encountered.

6.1.4 Types 2 mand 3, clmse B Wire. Types 2 and 3, class B wire are intended for fabricating
thermocouple extension leads for aircraft use. The vire is intended for applications where
temperstures of +230°C are to be encountered.

6.1.5 Types 2 snd 3, class C wire. Typea 2 and 3, class C wire are intended for genaral
laboratory use where condigions de net Taquire that the iron wirs be protecied agpainat torrosalon.

8.2 Ordering data. Procuresmmnt documencs should apecify the following:
6.2.1 Procuretenr requiremencs.
a. Title, number and date of this specification.
b.» HMilitary part nucber (see 1.2.1).
c. Inless othervimse upucified » preproduction test sample 15 required {(se= 3.1),
e. Lsvels of preservation, packaging, and packing (ese 5.1).

6.2.2 Contract dats requirements. Data conforming to Daca Itsx Description DI-T-3718/
T-119-2 will usually be required for delivery in connection with this specificatzion.
When sc trequired, such data will be specified for delivery on a DD Form 1423 included in
the contracrt or purchase order (mee 4.4.3).

0.3 Preproduction. Tha preproduction ssmple shall be exariped mnd tested for approval at

the pru-ct_:-rl-.:-:g activity. Freproduction towte shall be witneased by & Sovernment representa-
tive of the procuring activity., Appreval of the preproducticn sarmple shall be by the
contracting of ficar.

6.4 Marpinal indicis. Asterisks are not used in this revisjon to identify chmnpes with
regpect to the previous imsue due to the exceénsivenesa of the chanpes.

Custodians: User activities: Preparing asctivity:
Army - EL ATmy - AT, MU Ay Force - BO
Navy ~ AS Nawy - 05

MT Force - BO

Reviev activities: (Projecr 6145-0630)

Aray - GL, EL
Havy - AR, ©5
DSA - 18
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