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MILITARYSPECIFICATION

CONIR.JIT,METAL, FLEXIBLE: ELECTRICAL,SHIELDED “.

This specificationis approvedfor use by all Departmentsand agencies -
of the Departamntof Defense.

1, SCOPE

1.1 Scope. This specificationcoversshielded,electrical,flexiblemetal
conduit. The conduitconsistsof a core of flexiblemetal tubingwith a covering I

of wire braid for use in military

1.2 Classification.

1.2.1
w

s. conduitshall
‘ified(8= 6. :

applications(see6.1 ). -

be furnishedin the followingtypes,as spec-

Type I - Waterproof.
Type II - No~terproof.

1.2.2 Grades. Comiuitshallbe furnishedin the f ol.lowing grades, as

●
specified(s-):

Grade A - Doublewire braid.
Grade B - Singlewire braid.

2. APPLICABLEDOCUMXTS

2.1 The following stamlards,of the issue in effect
for bids, form a part of this specificationto the extent

on date of Invitation
specifiedherein.

...
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~T~~~Ds
Military
MIL-STD-105 -

MIL-STD-!29 -
MIL-STD-i30 -
MIL-STD-202 -

SamplingProceduresand Tablesfor Inspectionby
Attributes.
Markingfor Shipmentand Storage.
IdentificationMarkingof U.S.MilitaryProperty.
Test Methodsfor ElectronicaridElectricComponeit
Parts.

(Copies of specifications,sta.ndzu-ds$drawings,isrdpublicationsrequ~red
by contractorsin connectionwith specificprocurementfunctionsshouldbe
obtainedfrom the prccuringactivityor as directedby the contractingofficer.
Copies of packagingdocumentationmaybe obtainedfrom the preparingactivity.)

●

3. REQUIREMENTS

3.1 First article. A firstarticleshallbe procured and furnished for
testing prior to the manufactureof conduitin productionquantities. The First
Article(s)shallpass testingspecifiedherein(see4.2). All itemsfurnished
to the Governmentu~derthis specificationshallbe representativeof those
which have passedFirstArticleTestingand inspection. Approvalof the first
articlesamplesshallnot relievethe contractorof thisresponsibilityto pro-
vide conduitin productionquantitiesthat are fullyrepresentativeof the first
articlesamples. Changesor deviationsof the productionunits from the first
articlesampleshallbe subjectto approvalof the contracting”officer.

3.2 Materials. Materials used in the construction of coriduitshall be
as specified herein$ on the applicable drawings$ and in applicable specifica-
tions.

3.3 Design and construction.

3.3.1 Dimensions. Comiuitshallbe furnishedin the nominal sizes speci-
fied by the procuring activity (see 6.2), and shallconfom to all dimensions
shown on the applicable drawings (see 3.6).

3.3.2 Lengths. Conduit shall be furnished in the lengths specified by
the procuring activity (see 6.2). When ramiom lengths are specified, no less
than 80 percentof the le~ths shallbe a minimumof 10 feet and no lengths
shallbe less than 6 feet. All lengthsshallbe continuousand unspliced.

3.3.3 Ends.

3.3.3.1 Assemblies. When furnished with fittings, (see table V) the ends
of each length of conduit shall be cut squarely and shall be free of burs and
sharp edges. Fittings shallbe soldered to the conduit as indicated on the
assembly drawing.

2
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3.3.3.2 Bulk. When not furnished with fittings~ the ends of each length
shall be cut ,s@%ly and shall be protected with a removable spot-soldered fur-
rule, or flushed with soft solder to a lengthof not more than 1/2 inch and
covered with seizing or tape to prevent unraveling of the braid.

3.3.4 Tubing. Tubing of type I conduit shall be of a corrugated or convo-
luti’’-interlockingconstruction. Tubing of type II conduit shall be of a strip-
wound, interlocked construction.

3.3.4.1 Interior. Interior of the tubing shall be free of
protr@ing sharp edges, or burs.

3.3.5 Braid. Grade A conduit shall have double wire braid
grade B conduit shall have single wire braid covering the tubing.

any obstructions,

covering and
The under

layer of braid for grade A conduit may be constructed of flat ribbon wire.
The outer layer of Grade A conduit braid shall provide no less than 95 percent
coverage, and the outer layer of Grade B conduit braid shall provide no less
than85 percent coverage of the underlying components (6.3).

3.3.5.1 Carriersand wires. Each carrierof #e outer layerof braid
shallhave no less,than 4 parallelcopperalloy or tinnedcopperwires, from
.0075to .016O.D.,with a minimumcarrierwidth of 1/16 inch. Carriershall
be continuousthroughoutthe entire length of the braid with no breaks and no
splices other than splicing of individual wires. Splices shall cause no rough.
or sharp projection in the braid, and there shall be no more than 1 such splice
in any 2 foot length of conduit. All loose ends of braid wire shall be trimmed.

3.3.5.2 Identification. Conduit, other than assembled lengths of conduit
that are readily identified as parts of an assembly, shall be marked with the
Federal stock number in accordance with MIL-STD-130. Tracer wires, as approved
by the procuring activity (see 6.2), shall be used with the regular wire of
the braid to identify the manufacturers distinguish the conduit from similar
fuel and oil hose,.and show the pitch of the braid.

3.4 Performance requirements.

3.4.1 Leakage reslstar.ce.’When testid as specified in 4.6.1 conduit shall
have no evidence of internal obstructions, or damage of any kind to the tubing
or the braid as a result of the test. Type I conduit shall evidence no leakage.

3.4.2 Flexibility. When testedas specifiedin h.6.2conduitshall have
no evidenceof Internalobstructions,or damageof any kind to the tubingor
the braid as a resultof the test. Type I conduitshallevidenceno leakage.

Downloaded from http://www.everyspec.com



I

I

MIL-C-1390$C

Table 1. Mandreldiametersfor flexibilitytests

Nominal Inside diameter Diameter of
of conduit, inches mandrel~ inches

1/4 4
...

9/32 k
5j16 4
3/0 6
1/2 6
5/8 8
3/4

1 inch and over ~

3.5 Environmental requirements.

3.5.1 Rf=is*n@ to temperature =tremc?s and temperature hock. When
tested ES specified in 4.7.1* conduit shall evidence no damage resulting from
the test. Type I conduit shall subsequently conform to 3.4.1.

3.5.2 Corrosion resistance. After testing in accordance with 4.’7.2,conduit
shall evidence no corrosion affecting mechanical or electrical properties and
shall subsequently conform to 3.4.2 and 3.4.1.

3.6 Drawings. The drawings shall be complete; shuwing all dimensions}
materials, marking$ tracer information and shall reference this specification
unless otherwise speciiied by the procurin~ activity.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order$ the suppler $s responsible for the performance of
all inspectionrequirementsas specifiedherein. Exceptas otherwisespecified,
the suppliermay utilizehis own facilitiesor any commerciallaboratoryaccept-
able to the Government. The Governmentreservesthe right to performany of
the inspectionsset forthIn the specificationwhere such inspectionsare deemed
necessaryto assuresuppliesand servicesconform”toprescribedrequirements.

4.2 First Article Testing. A first article sample of ]2 pieces of conduit
of each type, grade$ and size specifiedby the procuringactivityshallbe fur-
nishedfor testingin order to conformto 3.1. Samplesshallbe furnished com-
plete with fittings as specified in Wble V} and shallbe representativeof
the units to be furnishedunder the contract. FirstArticletestingshallbe
conductedby the contractor under governmentsurveillance at a place acceptable
to the Government, and shall consist of examination for the defects specified
in 4.4.2.28 and testingas specifiedin Lzble 11.

4
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4.3 Order of test. oi pc L s ecimens shall be used for each series of tests.
All types I specimens shall be subjected to the leakage and flexibility test.
If no failures occur, three specimer,sfrom each series shall be selected and
ccmplete the tests in the order listed (see table II). Five of the remaining
six will be used as spares to provide extra specimens in the event of damage.
The other will be destroyed performing the braid ccverage test specified in
3*3.5.

4.3.1 Failure. Failure of any sample to pass the inspection specified
herein may be cause for the government tG refuse to witness additional testing
of the product. New samples may be submitted when it has been proved LG the
satisfaction of the Government that the faults revealed by such testing have
beericorrected.

T%ble II. Applicability of first article tests

Grade Test TvDe

A 4.6.1
4.6.2
4.7.1

B 4.6.1
4.6.2
4.7.2
4.6.2
4.6.1

Leakage I
Flexibility I, 11
Extreme tempwature I, II
Leakage I
Flexibility I, II
C3rrosion resistance I, II
Flexibility I, II
Leakage I

4.4 Acceptance inspection.

4.4.1.1 Lot iormation. linlessotherwise specified, a lot shall consist
of all conduit of type, grade, and size, from an identifiable production period,
from manufacturer, submitted at 1 time for acceptance.

4.4.1.2 Sampling for acceptance examination. Samples for acceptance exsmi-
nation shall be selected in accordance with Standafi MIL-STD-105.

4.4.1.3 Sampling for acceptance testing. Samples for acceptance testing
shall be selected in accordance with i:qection level L6 of StandardMIL-STD-
105.

4.4.1.3.1 Reduc~d s~p~~ for acceptance testing. Reduc& sempl~ng for
acceptance tests may be instituted provided that the Conditions for reduced
inspection procedare of Standard MIL-STD-105, have been met. The inspection
levelfor reducedsamplingshaU be in accordance

4.4.2 Exsmi:iationinspection for conduit.

5
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4.4.2.1 Visual, dimens.ior!al$ard primary functional examination. Each
sample selected in accordancewith b.b.1.2 shallbe examinedfor conformance
to the followingacceptablequalitylevels(AQL),cn the basis of perceztdefective:

Classification AQL

kk~or .................. I.G
Minor .................. 2.5

4.~.2.2 Classificationof defects . Examination shall be coniucted as
specified irltable III. Any condui% i~ the sample con%fning one or more defects
shall be rejected, and if the number of defectsin any one sa?ripleexceedsthe
acceptancenumberfor that sample~the lot representedby Ohe sampleshallbe
rejected.

Table 111. Classificationof defectsin accordance
with StandardMIL-STD-105

Categories Defects Method of inspection
Critical None defined
Major:

101 OD, ID and length(of finished Visual,gage.
lengths)not withitltolerance
(see3.3.1)

102 Noncowfo~mance of tubl~ (see visual.
3.3.2)

IC3 Nonccnforrrranceof braid (see Visual.
3*3.3)

Minor:
201 Length (of bulk or random lengths) Visual.

not within tolerance (see 3.3.1)
202 Nonconfcmnanceof ends (see3.3.3) Visual.
203 Xmproperidentification(see Visual.

3.3.5,2

I

4.4.3 Testing inspection for conduit. Samples se~cted in accordance
with 4.4.1.3=11 be subjected to the tests specified in 4.6.1, (type I only)
and 4.6.2 using an A@ of 6.5 on the basis of percent defective.

4.4.4 sampling for packagingand packing.

4.4.4.1 Lot formation. A lot consists of all packs, packed in accordance
with 1 level (Z~m an identifiable production perid$ from 1 manufactur-
er~ submitted at 1 time for acceptxince.

4.4.4.2 Sampli~n. Sampling for acceptance

examination shall be performed in the manner specifiedin 4.4.].2.

6
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Jv.4.5 Examinationinspectionfor pack@ng and’pcki~.

4.4.5.1 Visual,dimensionaland primaryfunctionalexamination. Each
ssmpleselectedin accordancewith 4.4.4.2shallbe examinedfor conformance
to the followingacceptablequalitylevels(AQL),on the percentdefective:

Classification AQL

Major. . . . . . . . 1.0
‘.. Minor. . . . . . . . 2.5

~-h 5.2 Classificationof defects. Examinationshallbe conductedas
specif;e;in tableIV. Any pack in the samplecontainingone or more defects
shall be rejected, and If the number of defectsin any one sampleexceedsthe
acceptancenumberfor that ssmple,the lot representedby the sampleshallbe

rejected.

Table IV. Classification of defects in accordance
with Standard MIL-STD-105

Categories Defects Method of inspection
Critical None defined
Ma$or:

101 Illegiblemarking Visual.
102 Incorrectmarking visual.

Minor:
201 Improperclosureand strapping visual.

of exteriorcontainer

4.5 Control tests.

4.5.1 Sampling for control tests. Control test samples shallbe selected
at the rate of 5 of each 500 units produced, except that not more than 10 nor
less than 5 units shall”be selected in any 30 day period.

4.5.2 For conduit. Conduitselectedin accordancewith 4.5.l shallbe
examinedfor the defectsspecifiedin 4.4.2.2.

4.5.3 Failure. Failureof a controltest sampleto pass any specified
exsminatioilor testmay be cause for the Governmentta refuseto acceptsubse-
quent lots until it has been provedto the satisfactionof the Governmentthat
the faultsrevealedby the test havebeen corrected.

4.6 performance tests.

4.6.1 Leakage test. To determineconformanceto 3.4.1, the specimen shall
be sealed at one eul to prevent leakage and the otkr end connected to equipent
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designed to produce’the specified press~e and vacuum.’ The specimen shall t~n
be immersedin a bath of freshwa~ end subjettedto an internal air press~e
of 15 psi for 5 minutesand subsequentlytQ an internal vacuum of 6 psi for.,:,,,
30 minutes. During and after this test the specimen shall be examined for ex-
eminedfor evidenceof leakw.eas indicatedbY the escape of air bubbles,by

I loss of volumeof the bath o; by the presence-of water in the specimen.- -

4.6.2 Flexibilitytest. To detetmineconformanceto 3.4.2, specimens ~,
shall.be cooledto a stabilizedtemperatureof minus 65° ~ 2%, for a period{
not less than 1 hour. Specimensshallthenbe bent throughan angle of 18oo
arounda mandrelof the applicablediameterspecifiedin table 1 in approxi-
mately 10 seconds. While bent aroundmandrel,specimensshallbe aLlowedto“
warm to ambientair temperatureof 77° ~ 15° F. Type 1 conduitshallthenbe
subjectkdto an internalhydraulicpressureof 15 psi for five minutesand eismined
for leakage. After the test$ specimensshellbe returnedto a straightcondition’
and examinedinternallyand externalfor evidenceof damageresultingfrom the
test.

h.7 Enviromen%al tests.

b.7. 1 Extreme temperaturetest. To determineconformance~o 3.5.1, all
specimens shall be subjected to 12 cycles of cooling aid heating as specified
in 4.7.1.1and 4.7.1.2. Followingeach cycleof coolingand he%ti,hg,type I
specimeosslhallbe immediatelyimmersedas specifted in 4.7.1.3.,,‘

4.7.1.1 Coolhlg. Spechens shall be cooled to a stabilized temperature
of mines 65° ~ 2oF. and maintained at minu~ 65° ~ 2%7. specimens shall be bent
around a mandrel in the manner specified In h.6.2.

4.7.1.2 Heating. Each cooledspecimen(see4.7.1.1)shallbe heatedto
a stabilizedtemperatureof 200° ~ 2%. and maintainedat that tanperaturefor
a periodof not less than 1 hour.

4.7.1.3 Immersion. Each heatedtype 1 specimen(see4.7.1.2)shallbe
immersedin a freshwater batb maintainedat a temperatureof 77° ~ 15%. and
allowedto remainunderwater for a periodof 15 minutes. The specimen still
then be dried prior to the next te-t cycle.

4.7.1.4 Inspection. At the end of the 4th, 8th, ad 12th cycles~and
while still immersedin the freshwater bath, each specimenof type 1 corduit
shallbe subjectedto the leakage test specified on 4.6.1.

4.7.2 Corkosion resistance test. To determine conformance to 3.5.2, con-
duit shallbe subjectedto the 100-hoursalt spraytest specifiedin Standard
MIL-STD-202. The er,dsof the specimenshallbe pluggedand sealedprior to

8
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the test to prevententry of the salt spray solution. Specimensshall *n
be testedin accotiancewith 4.6.2. Type 1 specimensshallthen be tested in
accordance with 4.6.1.

.

5. PREPARA!LTONFOR DELIVERY

5.1 Preservation,packaging and ~ki~. Preservation,packagingand
pack-ingh U be in accordancewith the applicablepackagingstandardsor date
sheetsas specifiedby the preparingactivity(see6.2).

6.., NOTES

6.1 Intendeduse. The conduitcoveredby this specificationis intended
for use as protectionof wiring in militaryvehiclesfrommechanicalinjury
and, when properlyinstalledand grounded,* preventradiationwhich may cause
interferencewith radio and otherelectronicequipnent. Type 1 conduitalso
affordsprotectionagainstwater. Sheatingmay be appliedover the conduit
at the time of harnessassemblyas an sddtionalsbrasionprotection.

6.2 Orderingdata. Procurementdocumentsslxmldspecifythe following: .

(a)
(b)
(c)
(d)
(e)
(f)
(8)
(h)
(i)

Title,nuuiber,and date of this specification.
Type snd gradeof conduit.to be furnished(see 1.2).
Dimensionalrequirements(see 3.3. 1).
Lengthsrequired(see 3.3.2).
Tracerwires requiredfor identification(see 3.3.5.2 ).
Applicabledrawings(see3.6).
Selectionof packagingstandardsor data‘sheets(see5.1).
Thread size of fittingsfor hose over 1 inch (seetableV).
Specialmarking,if required.

lkbleV. Thread sizesof conduitfittings

Conduitnominalid - inches Fittingsand thresdsize
/4

;/32
4 20

3/4 :20
5/16 3/4 -20
3/8 3/4 -20
1/2 3/4 -20
5/8 1 3/16 - 18
3(4 1 3/16 - M

1 3/16 - 1.8
above 1

9
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I 6.3
I latedas

Braid coverage.
follows:

Percent coversge

I
When F z

Coverage of the shielding (see 3.3.5) will be calcu-

=(2F-F2)X100 .

NXD
P X Cos angle of advance

N= Number of parallel wired between successiveturns “:
of.& selected marker wire plus tke selected wire.

D= Diameter of a single wire.

Angle of adva,!ce~ Angle whose tangent i~ P/C.

p= Pitch of braid measured along the axis of the
conduit.

C = (Gutsidediame’terof conduit - 2D) X 3.1416.

I Custodians: Preparing activity:

I Army - AT . h.j - AT
Navy - AS
Air”Force- 85 ProjectNo. 597’5-0524

Review:
Army - MU
Air Force - 80

\iU S GOVERNMENT PRINTING OFFICE 1976+03.766 5193

●
I

1’
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