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1. SCOPE

1.

1.1 Purwse. ‘lhisstandardestablishesthe additionaldesign,technical,
and performancerequirementsnecessaryfor implementingtbe Cormnon
TerminationSystem @TS) on any electricalor electronicpart or’terminal
junction?.ystsm(modulesand splices).

2. RSPEiRSNC3?DDGCUMSWK

2.1 lhe issuesof the followingdocumentsin effecton the date of
invitationfor bids form a part of thisstandard to the extentspecified
herein.

SPECIFICATIONS

MILITARY

MIL-G-3o56
MIL-H-S606

MIL-T-5624
WIL-L-7808

MIL-A-8243
MIL-G22520

MIL-L-23699

MIL-C-25769

MIL-C-39029/l

MIL-c-39029/22

MIL+’-81381

MIL-T-81714

MIL-C-83723/28

STANDARDS

\ MILITARY

NIL-sTo-202

MIL-BTo-1344
MS27488
MS27491

M827S34

-Gasoline.Automotive.Combat.
-Wydrculi;Fluid,Pet%eum Base,Aircraft

and Ordnance.
-JP4 and JP5 AircraftFuels.
-LubricatingOil, Aircrcfttib+e ~gine

SyntheticBase.
-Anti-icing- DefrostingFluid.
-CrimpingTools,contact,Electric,Hand,

GaneralSpecificationfor.
-LubricatingOil, TurbineSngineSynthetic

Oil.
-CleaningCumPound,AircraftSurface,A2kc-

lineWater Base.
-Contacts,Electric,Pin,Crimpme, Terminal

JunctionSystems.
-Contact,Electric,Socket,CrimpType,

CommonTerminationSystem (CTS).
-Wire,.81ectric,Polyimide-Insulated,Copperor

CopperAlloy.
-TerminalJunctionSystems,GeneralSpecification

for.
-Comector, Electric,Plug,GrommetSealing,

Size O - 20.

-TestMethodsfor Electroniccnd Electrical
ComponentParts.

-TestMethodsfor ElectricalCowectors.
-Plug,Sealing,Electricconnector.
-Contact,Electric,socket,Crimp,Removable,

Series II.
-Tool,ContactIncertion-Extraction,Electrical

Connector.

(Copiesof specifications;ktcndards,drawings,cnd publicationsrequirad
by suppliersin connectionwith specificprocurementfunctionsshouldbe
obtainedfrom the procuringactivityor as directedby the contracting
officer.)

1
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3. DEFINITIONS

3.1 Not applicable.

4. GENERALREQUIREMENTS

4.1 ‘Motapplicable.

5. DSTA2L REQUIRSWEN5S

5.1 Mechanicaldesignand performancerequirements.

5.1.1 m Configuration. The CTS configurationshsllbe as shown in
figure1. The openingsin the grnmmatsfor the entranceof the contacts
shallnot be coveredor closedby a solidmembrane. Separatecavitiesshall
be providedfor all contactsand contactinterconnectionswhich are not
electricallyinterconnected.Wire sealinggrommetsshallbe bondedor molded
to the housing. There shallbe no air paths throughthe walls of the housing,
eitherto the outsideor betweenanY COntaCtsWhiL+Iare nOt electrically
interconnected.The designof the moduleshallpermitthe insertionand
extractionof individualcontactswithoutdamageto the sealingmsmbers. C1’S
configurationsusingM2L-C-39029/1pins shallprnvidefor internalclosed
entry to precludeprobe damage.

5.1.2 Terminaljunctionsvst&D& Terminaljunctionsystemsshal1 be in
accordancewith MIL-T-81714.

5.1.3 Contactand wire data. Contactsshallbe in accordancewith
MIL-C-39029/l,MIL-C-39029/22,or MS27491and shallbe selectedfrom table
I. The contactcrimpbarrelis designedto functionwith wire sizes
specifiedin table 1, when crimpedwith tonl specifiedin table I.

TASLS 1. Contactand wire data.

Iw%$w-“-’’”’sContactpart number Wire sizes

I
>....-, jBasic too,

439029/1-16-22 22,24,26 S422520/2-01
439029/1-16-20 20,22,24 h322s20/1-01or

m22s20/2-ol

Positioner
or turret

N22s20/2-02
M22s20/1-02or
M22S2012-02
M22520/1-02
M22520/1-02
M22520/7-11
N22S20/7-11
S422S2017-12
M22520/7-13
‘M22520/l-04

2
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I GROMMET7

Fisurela. kIIL-C-39G29/lpincontact

T

NTACT STOP
(SEEWE 2) GROMMET

7

4s!

‘Czq-nJw,,.,
(SEE5.L6.)

~ii~—iiiic-99629/i2 or24s37491-12socketcontact.

NO1’Eti
1. Designd tbeskirtarcmndthegrommetisoptionalprovidedtheskirtdoesnot

extendbeyondthe,tcpsurfacecdtbegrwnrneq~t d~s sWPO~ am~~ ~
60percentcdthegrommettbkkm?ss.Wheretntt?srattiresupportmembers
arespecified,meanscdpreventingmoistureentrapmentSIKIUIMprm’tded.

2. LocationanddestsnoftbecontactstepISop@al providedtbecontactdces
notbottomontbeglassbead@artbermettcseal),socket,orpin.

FIGURE 1. CTS omNsuraiioIL

Supersedespage 3 of 19 JulY 1974
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5.1.4 Contactinsertionaid extractionforces. When using the aPPrlJ-
vriateinsertionfextractiontool.the contactinsertionsnd extractionforces
~hallnot excesd”the valuesspecifiedin tableII.

TASLS II. Centactinsertionand em actionforces.

contactinsertiOn/ Force,mix
Insertion

Contact

M39029/1-16-22
M3902911-16-20
M39029/1-14-16.
M39029/1-12-12
U39029/22-22-28
M39029/22-22-22
M39029J22-20-20
3439029/22-16-16
=27491-12

extraction tool

MS27534-22D
MS27534-20
MS27534-16
M827534-12
lki27S34-22D
MS27534-22D
MS27534-20
MS27534-16
MS27534-12

10
10.
1s
15
9
9
15
15
15

%2Rw
10
10
10
15
6
6
10
12
15

5.1.5. Contactretention. When using the appropriatetools (seetables
I snd 11), the cximpedwired contactshallbe insertsdand extractedfrom the
part 10 times. The crimpedwired cnntactshallagainbe insertedsnd tested
to the contactretentionvahms specifiedin table III. Afterpreloading
of the crimpedwired cnntactto 2 peundsminimum,the tensileforceshallbe
appliedat the rate Of 1 peundper second (approximately)untilthe specified
load is reached. The specifiedload shallbe maintainedfor a minimumof 10
secondsand the centactshallnot move mere than 0.010inch from its
preloadedposition.

TABLE III. Contactretention,

Coiltact i.bsdh“ ptitids
(minimum)

M39029/1-16-22 12
M39029/1-16-20 20
M39029/1-14-16 25
M39029/1-12-12 30
M39029/22-22-28 9
M39029/22-22-22 9
M39029/22-20-20
M39029/22-16-16 ;:
?4S27491-12 22

S.1.6. Contactretentionsystem. The contactretentionsystemshallbe
designedto previdepositivelockingof the contactsand may be .msdeof metal
or plastic. A minimumof two lockingtinesper contactshallbe provided.
The sPPlieableinsertion/extractiontool (seetableII) shallunlockthe
retentionsystsmfor removalof the contact.

Supereedeepase .4of 19 July 1974

4
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MIL-STI-J-IS49

5.1.7 Gnmmet. The grmmet shallbe designedwith a minimumof two
sealingglandsper wire and shallbe capableof sealingon insulatedwires
(includingMIL-w-813s1) and sealingpIugs (in lieu of wire in unusedcontact

I openings)as specifiedin table IV. ““

TABLE IV. Grommetsealing.

Cuntact Insulationoutside Sealingplug
diametw nnge (inch) pati number

Min Max

M39029/1-16-22 0.030 0.060 MS27488/22
1439029/1-16-20 0.040 0.083 MS3723f2S-20
M39029/1-14-16 0.065 0.109 MS3723/28-16
M39029/1-12-12 0.097 0.142 M83723/28-12
M39029/22-22-28 0.030 0.060 MS27488-Z2
M39029/22-22-22 0.030 0.060 M327488-22
M39029/22-22.20 0.040 0.083 M83723/28-20
M39029/22-16-16 0.065 0.109 MS3723/28-16
MS27491-12 0.097 0.142 M83723f28-12!

S.1.S Dielectric”wall thickness. The minimumsoliddielectricwall
thicknessbetweenelectricallyconductivenmmbersshallbe 0.012inch for
size 16 cuntactsand 0.018in”chfor size 14 and size 12 contacts.

5.1.9. Bonding. All seals shallbe bondedsuch that,after100 hours in
a circulatingair oven at the maximumtemperaturespecifisdin the part
specificatiun,attantptsto pull apartthe seal(s)shallresultin cohesive
failureof the seal(s)or material(s)ratherthan adhesivefailme of the
bond(s).

S.1.lo. cavity and contactgenderidentification.Cavityidentification
shal1 be as specifiedin the part specification.The contactgander (socket
or pin) shallbe clearlymarkedon the contactentryportionof the part.
Marking shall he legibleafter alI testsspecifiedin the part specification.

5.2 Snvimnmental performaikx(applicableto (X3 configurationonly).

S.2.1. Fluid immersion. Unlessotherwisespecifiedin the part specifi-
cation,the grommetshallbe visually (no magnification)inspectedfor cracks
and tearsand shall functionas a sealingmsmberafterexposureto the fluids
specifiedin tableV.

TA8LEV. Fluidimmersion.

Bample I I I

I P_ ! Test fluid ! Test prucedure
I

I

I
L

1 MIL-L-7808

=. :

f Iuidat 120° +3°C for fiveminutes

5
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TARLE V. Fluid immersion -Continued——
mple
). Test fluid Test procedure

to 125° *3°C in an air circnlatirig
oven for 6 hoursudnimnm. Remove
CTS configurationand allowto
stabilizeat room.temperaturefor
one hour minimum. Repeatprocedura
for a totalof sevancycles.

P MIL-lr23699 Identicalprocedureto sample 1.

! MIL-H-5606 Immersewired CTS confi@ration in
fluid at 85” *3°C for fiveminutes
minimum. RemoveCTS configuration
and allow to drainfor one hour
minimumat room temperature.
Flnid shall be drainedfrom all
recesses. ExposeCTS configuration
tO 100° *3°C in nn air circulating
oven for 6 hoursminimum Repeat
procedurefor a totalof seven
cycles.

I Hydraulicfluid Identicalprocedureto sample3.

H

MIL-A-8243 ImmersewiredCTS configurationin
fluidat 6S” k3°C for five minutes
minimum. Remove(X5 configuration
and allow to drainfor one hour
udninnmat room temperature. Fluid
shallbe drainedfrom all recesses.
Expse CTS configurationto
100° t3°C in an air circulatingoven
for 6 hours minimum. Repeat”
procedurefor a totalof seven
cycles.

I MIL-C-25769 Identicalprocedureto sample5.
(dilutedfor
cleaning)

MIL-T-5624 Immersewired cTS configurationin
GradeJP-5 fluid@ mom temperaturefor

twentyhours minimum RemovecTS
CCInfigurationand allow to drain
for one how minimnmat room
temperature. Fluid shallbe dr@ned
from all recesses.

e footnoteat end,of table

6
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ample
0.

8

9

10

11

12

TAOLSV. Fluid immer,

Test fluid

Coolant-dielectric
fluid synthetic
silicateesterbase
~1

.MIL-G-3056[type1)

Solvent(a) specif-
ied in m-sthod215 0
MIL-STO-202

Solvent(b)specif-
ied in method215 0
MIL-sTo-202

SOlvant(c)specif-
ied in method2150
MIL-STO-202

MIL-H-S606

~ M2-V Chevronoil or equivalent.
~ COOlanOl25 or equivalent.

MIL-STO-1S49

~- Continued

Test procedure

Wired CTS configurationshallbe
pre-mnditionedat 17S0.~3°C for
thirtyminutestinimum. hnmerse
(3’Sconfigurationfullyin room
temperaturefluid for 1 minute
minimum. RemoveCK3 confisuratio]
and allowto stabilizeat room
temperaturefor one hour minimum
FluidshaIlbe drainedfrom rdl
recesses.

The wiredCTS configurationshall
be immersedin the fluidfor five
minutesminimum removedfrom the
fluidand exposedto free air for
24 i 2 hours. lhis conditioning
cycle shallbe repeateduntil the
CTS configurationhas been sub-
jectedto 5 completecycles;for
a maximumof 2 cyclestie eqostm
to free air may be extendedto
50 hoursminimtm.

Identicalprocedureto sample9.

Identicalprocedureto sample9.

Identi$alprocedureto”sample9.

Identicalprocedureto Sample7.

5.2.2 Temperaturelife. Unlessotherwisespecifiedin the part
specification,the grommetshallfunctionas a sealingmember~d. the cOntact
retentionforcesshallbe as specifiedin 5;1.5 after.conditioningfor 1,000
hoursminimumat the maximumtemperaturespecifiedin the part specification.

7
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5.2.3 Altitudeimmersion. Unlessotherwisespecifiedin the part
specification,the grommstshall functionas a sealingmemberwhen the wired
CTS configurationis subjectedto the altitudeimmersiontest in accordance
with method 1004 of MIL-STO-1344.

5.2.4 Hydrolyticstability. Unlessotherwisespecifiedin tho part
Specificstion,materialsused in the CTS configumtion, includingelastomers,
adhesives,plastics,snd metals,shallnot failwhen subjactedto 20 days
minimumof continuansconditioning.at160”A2°C snd 95 + 4 percentrelative
humidity. Failureconsistsof corrosionon metalparts or a 10 percentor
more reductionin hsrdnessof the elastomers,adhesives,nnd plastics.

5.2.5 Retentionsystemfluid exposure. CTS configurationshrillhave all
mntscts and sealplugs remuved. The CTS configurationshallbe immersedin
the fluidslistedin tableV (onesampleper fluid)for 20 hoursminimumat
rem temperature. Afterremovalthe excessfluid shallbe allowedto &sin
from the CTS configurationfor 4 hours minimum. Crimpedwired contactsshall
be installedsnd testedto the contactretentionvaluasspecifiedin table III.
Afterpreloadingof the crimpedwired contactsto 2 peundsminimum,the ten-
sile force shsllbe appliedat the rate of 1 poundper second (approximately)
tnitilthe specifiedload is reached. The specifiedloadshallbe mciutained
for a minimumof 10 secondsand the contactshallnet move mare than 0.010
inch from its prsloadedposition. Effectsof the fluidson the resilient
sealinsmembersshallnot be a considerationof the test.

5.2.6 Contactwalk out. lliocontactsin each cTS configurationshallbe
tested. The contactsshsllbe crimpedto stmnded steelcsbleof an
appropriate size cnd installedin a CTS configuration.lle Cl% COnfiSuratiOn
shal1 be mted in a test fixtureus shownin figure2. A 3 pound minimum
load shallbe qipliedto the cable. One 360°minimumrotationof the fixtnra
with the (X3 configurationmountedshallconstituteone cycle. The CM
configurationshallbe subjectedto 100 cyclesat a rate of 10 to 20 cycles
per minute. Duringthis test the contactsshallnot becomedislodgedfrom
theirnormslposition. Contactcavitiesused in this test shallbe excluded
from furthertesting.

5.2.7 Insertionremovaltool abuse. Four contactcavitiesin eaCh Cl%
configurationshallbe subjectedto each of the tests listedbalow. Different
contactcavitiesshallbe used for each test. Shoulda toolbecome dsrmged
duringany of the testingit shallbe replaced. Failureof a tool shallnot
constitutea test failure. ‘Ihereshallbe no evidenceof damageto the
contacts,insertsor the contactretsntionat the completionof thesetests.
Contactccvitiesused in this test shallnot be subjectedto furthertesting.

5.2.7.1 Removaltool rotation. The applicableCOntaCtremovaltOOl
shallbe insertedas if to rsmovea contactand an nxialload of 3 po~ds
minimumshallbe applied. With the forceapplied,the tool shallbe rotated
180°minimumand then removed,also removingthe contact. The contactshall
be reinserted. These stepsshallbe repeatedthreetimeson each of the four
contactsselected.

<

8

Downloaded from http://www.everyspec.com



MIL-STD-1549

ONFIQURATICiN

/%

/

4

1,

1.

x
PULLEY

FIGURE 2. Contact walk-out test setup.

9
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5.2.7.2 Insertiontool rotation. The contactshallfirstbe removed.
With rhe applicablecontactinsertiontool,the contactshallbe reinserted
smd nn axial load of 3 poundsminimumappliedto the tool,. With the force
applied,thet~l shallbe rotated 180°minimumand then removed. These
steps shallbe repeatedthreetimes cm each of the four contactsselected.

5.2.7.3 Insertiontoel thrust. The contactshall firstbe removed.
With the applicablecontactinsertionteol, the contactshall be reinstated
cnd aD axial loadof 10 poundsminimumapplied. ‘lhek.estepsshallbe’performed
only once on each of the four contactsselected. A new tool shallbe used
for each contact.

5.2.7.4 Rcmovaltool thrust. The applicablecentactremovaltool shall
be insertedas if to removethe contactand an axial loadof 10 pounds❑inimum
shallbe appliedto the tool. ‘Ihetool shallthen be removed,also removing
the contact. lhese stepsshallbe performedonly once on each of the four
contactsselected. A new tool ehallbe used for each contact.

Custodian:
.ArrY- EL
Navy - AS
Air Force - 85

Reviewactivities:
ArmY - EL. AV
NavjJ- EC; OS
Air Force- 10, 11. 17, 80
DSA - Es

User activities:
ArmY - MI, tdJ
Navy - SH
Air Force - 11, 17. 80

I
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