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1. This Military Standard is approved for use by al1 Departmentsand Agencies of
the Departmentof Defense.

2. The Oefensc Elcctmnics SupplyCenter, Dayton, Ohio 45444 prepared this document
as agent for the Naval Air SystemsCommand, the preparingactivity.

3. kmef icial comments (recommendations,additions, deletions] and any pertinent
data which MY be of use in improvingthis document should be addressedto: Naval
fir SystemsCommand,AIR-S2021, Departmentof the Navy. Washington,OC 20s61 by using
the self-addressedStandardizationDoc!ment Improvementproposal (OD Form 1426)
appearingat the end of this document or by letter.
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1. SCOPE

1.2 M.m.btrinssyslm. ‘l%etest methods are designatodby numbersassigned in accord-
ance with the followingsystem:

1.1.1 Class of tests. The rests are divided into three classes: environmental,
mechanical,a“d electrical. Within each class, the test ❑ethods are numbered as shown
below:

1001 - 1999 - Environmentaltests
2001 - 2999 - !lech~ical tests
3001 - 3999 - Electricaltests

1.2.2 Revision of test methods. Revisionsare identifiedby a decimal point and a
nuuber added to the basic method n~er. For example, if the maintenanceaging test is
initially2002, the first revision will be numbered 2002.1; 2002.2will indicatethe
second revision issued. SubsequentrevisionsAll be numberedc.msecutively.

1.3 Method of reference. Rben applicable,test methods herein shall be referenced
in the individualspecifimaticmby specifyingthis standati.tin method &er, and the
details required in the swmn.arypsragraphof.,theapplicablemethod. To avoid the
necessity for changingspecificationsthat refer to this standard,tbc decimal number
shnl1 not be used when referencingtest methods. For example,us= 2002 not 2002.1.

I
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2. RSFERENCEO~

2.1 Issues of docmcnts. The issuesof the follming doctmmts in effect on the
date of invitationfor bids form a part of thLs standardto the extent specifiedherein.

SPECIFICATIONS

FEDERAL

P-D-680
Tr-I-73s
‘l_I-T-291

MILITARY

nlL-T-713
MIL-G-30S6
MIL-H-5606
ML-T-5624
M2L-L-7SOB
M2L-A-8243
MIL-I-17214

Ory Cleaning Solvent.
IsOpx’OpylAlcohol.
Thinner-Paint,Volatile SpiritsPetroleumSpirits.

Twine, Impregnated,lacing and Tying.
Gasoline,Autamtive, combat.
IfydraulicFluid, Pt’troleim6ase;ALrcraft, Uissile, and ordnance.
Turbine Fuel, Aviation, Gmdes JP-4 uxl JP-5.
LubricatingOil, Aircraft, Turbine Engine.SyntheticSase.
Anti-icingand Oeiciqg - OefrbstingFluid.
Indicator.Per.aeabilitp: L.ub’-SUlCo-No 001.

MIL-L-23699- bbricattig Oil, Aircr~ft TurbineEngines,”SyntheticB=e.
St]L-C-25769- CloanitlgCompaud, Aircraft %rf.ce, AlkalinsWaterbase.
UIL-C-4S662. CalibrationSystem Sequireusnts.

sTANoAm

MIL-STO-202 - Test Llatbodsfor Electronicand ElectricalCampontntPsrts.
MIL-STO-S1O- EIWi—tml Tut NtthrAs.
ALS31eo - Cmtact wire S.arrel,Cr@ lYpe.

(Copiesof specifications,stondards,drawings, and publicationsrequiredby con-
tractors’in conntctinnwith specificpmuuwnnt ~tins 8hould ba obtaind from the
procuring activity or as directedby the contractingofficer).

2.2 Other puhlications. The foIlovingdoctments form a part of this standard to
the extent specifiedherein. Unlessotherwise indicated,the issue in effect on date
of invitationfor bids or request for proposal shall apply.

AMERIUN SCCIET7 FOR TSSTINSAND MATERIALS (ASTM)

A5TM D 1141-S2[1971)SubstituteOcean Water,SpecificationfOI.
A52TtD 1149-64(1970)AcceleratedOzone Test for Crackingof Vulcanized

Subber, Test for.

(Applicationfor copies shouldbe addressedto the American Society for Testing and
Materials, 1916 Race Street, Philadelphia,PA 19120).

IEEE 5TANOARDS SALES, INSTITUTEOF ELE(71MCALWO ELSC3’RONICSENGINEERS

IEEE StandardsNo. 287 - PrecisionCo8xisL Connections [1968)

(Applicationfor copies shouldbe addressed to IEEE StandardsSales, Instituteof
Electrical and ElectronicsEnsineers,345 Ernst47th Srreet,Neb t’orL,h~ 10017).

(Technicalsociety and recbaicalassociationspecificationsand standardsare gen-
eral1y available for referencefrom libraries. They are also distributedamong
tecbni-1 groups and using Federalagencies].
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3. DEFfNITIO!J

3.1 me temns used in this standardare generallyacceptedby the electricaland
electronicsindustriesand conmnnly used in elecrricn1 connectorengineeringpractice.
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4. GENERAL SEQUIilSUENTS

4.1 Test ru!uirements. The rcquirtmentsthat must be mer by the electricalcon-
1 nectors subjectedto the test methods described heroin are specifiedin the individual

specifications,as applicable,and the tests shall be applied as specifiedtherein.

I
Whenever this standard conflictswith the individualspecification,the lattershall
govern.

I 4.2 Standard test conditions. Unless otbc~ise specified,all measurementsshall
be made with~n the followingmbient conditions:

I a. Temperature: 1S” to 35-C.
b. Acmos?hericpressure: 5s0 to 800 millimccersof mercury (nudjg).

I
c. Relatlve humidity (I/H): 20 to SO percent.

1.
4.3 TemperatureVariarion. IIherea maximum or minimmn temperatureis specified

herein, the specifiedtemperaturenust be attained and a toleranceof 5-C is allowed.

I For exauple, a temperaturecycle may be d.es~iw as -5s- to +12!j°C.Tb.stemperature

and toleranceswould be as follows: .0.law temperature-55” -5 C; high temperature

.125” ~~”C. Tbe tquipmentused to perfmm these temperaturetests shall be capable of

T.aintai”ingthe sample area within 3°C variation at the specifiedtest temperatures.

I
The temperaturecontrol of this equipment shall be ~2°C or hett~ for a singlepoint.

1
4.4 Referencerenditions. Refermce conditionsas a base for calculationsshall

be 20”C ?or temperature,760 nilltieters of mercury of air pressure,and not applicable
for relative humidity.

I 4.S Test equipment. Calibrationrequirementsshall be in accordancewith
kf2L-C-4Sk62.

4.6 Eq”ipm.enttest methods. Table 1 is a cross referenceof equivalenttest
methods to MIL-STO-202.md MIL-STO-81O.
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TABLE 1.

MIL-S70-1344
mclwd

I

I

,7

1001
1002,

1003
1004
1005
1006
1007
1008
1009
1010
1o11
1012
1013
101s
1016
2001
2002
2003
2004
200s

2006
2007
m3s
2009
2010
2011
2012
2013
2014
201s
2016
2017
2018
3001
3002
3003
3004
3005
3006
3007

type II

.ss refererteeequivalentte!

U2L-STO-202
M?thnd

101
103 (tne I)
106 (type 11)

107

102 and 107
301

213
[1 II 111 IV) (V and VI)
201, 204, 214

212

,,,......

105, altd301

MIL-STO-1344A
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,ethods.

MIL-5ID-B1O
Method

sol (1)

-,,

I ““
5
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1001.1
1002.2
1003.1
1004.1
1005.1
1006.1
1007.1
loos
loos
1010
1011
1012
1013
1014
1015
1016

2001.1
2002.1
2003.1
2004.1
2005.2
2006.1
2007.1
mo8.1
200W.I
2010.1
2011.1
2012.1
2013.1
2014
2015
2016
2017
2018

3001.1
3002.1
3003.1
3004.1
3005
3006
3307

5. -Iw IluluOF mm #33THDo5

TITLE
----1

Environmentaltests (1000 class~

salt spray (corrosion]
Humidity
Temperaturecyc1ing
Altirude immersion
Temperaturelife
Hydrostaticpressure
Ozone exposure
Air leakage
Firew121

A3titude-lowtemperature
Fl_ility

Sisulatedlife
Fluid immersion

MechanicalteStS (2000CkS)-

Canr.actaxial concentricity
Mrintmsrl= ●ging
Crimu tensile strensth
Shoci (specifiedpuise).
Vih-stian
probe -ge [t.ontscts]
Contact retention
Cnah
cable pull-out
Insertrettnti.m
Acceleration
Contact insertionand removal force
W+ting and unmting forces
Contact engagementand separationforce
Impact
Curability
Cable seal flexin~
Gage locationand-retention I

Electricaltests (3000 class)

Dielectricwithstandingvoltase
law signal level conracr resistance
Insulationresistance
Conract resistance
StandingWave Ratio (SWR)
Magneticpermeability
shell to shell cgnductiviry.—-. —-- .- .-— ..—
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Review activities:
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CLASS 1000

ENVIRONMENTAL TESTS
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MENIOD 1001.1

SALT SPRAY (CORRDSION)

1. PURPOSE. The purposeof this rest is to dmennine the effecls of a controlled
sa1t laden atmosphereon electricalconnectorcomponents.finishes.mechanismsand
permit electricalreadings to be taken after exposure.

? TEST EQUIPkt~.

2. I _. The chamber and all accessoriesshall be Me of materialwhich will
not affect the corrosivenessof the fog, such as glass, hard rubber, or plastic. wood
or plywood should not be used because they sre rcsiniferous. uaterials shouldnot be
used if they contain formaldehydeor phenol in their composition. In addition,all
parts which came in contact with test sample shall be of materisls that wi11 not cause
electrolyticcorrosion. The chamber and accessoriesshsll be constructedand Srranged
so that there is free circulationof tbe spray to tbe same degree for al1 s8@es, no
return of the liquid that I.ascome in contact with the test samples to the salt-sol.timn
reservoir,and no direct impingingof the spray or condensaticmdripping on the samples.
The chamber shsl1 be pmperl y vatted to prtvent pressurebuild-up sttdallow UO1f_
distributionof salt spray. T%e discharge end of the vent shal1 be protectedfrrn
strong drafts hich can cause strong air currents in the chtmber.

13 2.2 Ammizars. The atmi zer or atomizersused shall be of such design and construc-
tion as to produce a finely divided,wet. dense foz. ACOMiZing nozzle shallbe made of
material which does not react with the salt solution.

2.3 Air suppIx. ITIecompressedair entering the atomizers shal1 be free from all
impurities such as oil and dirt. Means shal1 be providedto humidify and warm the
c~essed air u required to =eet the operating conditions. The air pressure shal1
be suitable to produce ● fimly divided dmtse fog .ith the at~zer or atcmitersused.
To inszme against clogging the atomizersby salt dopositinm,the air sh.addhave a
relative Suddity of 9S to 9S PMK -t the pafat of release fa’.anthe tmzzlm. A
satisfactorymethod is to pass the air in very ftie bubblesthrough a tower containing
br.attdwater. ‘lhete+erature of the water should bo 95*F (33”C)@ often higher.
The ~s?.ible t~atwe inc~os with irurmskng VOItgC of air and with is~rcmsing
heat insulation of the chamber,and temperatureof its s.mround’xngs should not exceed
a value above which an excess of moisture is introducedinto the chenber (for example,
11O”F (4S.3“C] at an air pressure of 12 pounds per square inch), or a value which
makes it impossibleta meet the requir.anentfox operatingtemperature.

2.4 Salt solution. rne salt-solutionconmntration shall be s pereent. me salt
used shall be sodium chloride containingon the dry basis not more than O.1 percmt
of sodium iadide. and not more 2han O.S ptrccnt of coal iqurities. The 5-PerceAt
5oluti0n shall bt prepartd by dissolvingS ~1 parts by ueight of salt in 9S parts by
weight of distilledor othc? winter. Distilled or other water used in the preparation
of salucions shall concain not more than SO parts per aillicm of tom] solids. The
solution shal1 be kept free from solids by filtration using a noncorrosivefilter
similar to that shown on figure 1, ad bs.amd in the stit solution reservoirin a
manner such as that illustratedon figure Z. The solution shall be adju3ted to snd
mintained at a specificgravity in u.eord,sncewith figure3. m= pH shal1 be main.
tained between 6.S and 7.2, whtn measured at a temperaturebetween 93” and 97*F
[33.9”Md 36.l-C). Sefore adjustingthe ptf,gently boil a s.-le of the so]utim
(e.g. 10 millilitersin a pyrex breaker) for 30 to 60 secnmistn r-ve the C02

absorption,then cool co the specifiedttqmreture prior to ~uring the sample
solutionpH. Dnly diluted chemical1y pure grade hydrochloricacid or sodiumhydroxide
shall be used to adjust the pH. The p!lmtasur~mt sbal1 be made electrometrical1y
using a glass electrodewith a saturatedpotassium-chloridebridge or by a rnlorimetric
~ethod such as brcumthyuojblue, provided the results are equivaJenl te tioseObtain~
with the electrometric❑ethod.

.—
Mtthaf 1001.1

1
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N

(3L75) RuBBER STOPPER

NOTE: Metric equivalentsare inparentheses.

FfGUFfE 1. Saltsolutionfilter.

NO::LES

+

Ii

Q
..—.-___.—--—-.—-.---SALT SOLUTfON

-— -- — RESERVOIR IREF)--—— --
-— -- —
-— -_ —
—-— _ FLOW

—--- _

LFILTER

FIGURE 2. Lo:ation of saltsolution filter.
ME3HO0 1001.1
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3. TEST SAMPLE.

3.1 procedure..—

3.1.1 a.

3.1.1.1 Connector. A rest sample shall consisr of a connectorassemblyComplcto
with wixes, contaccs, scaling plugs.and accessories. The sample shall be suspendedin
a horizontalposition. The mounting shall be compatiblewith the requirementsfOr
locatingsample~ in the chamber as outlined in the rest procedure. unless otherwise
specified,che conneczorassembly shall bc normally mated.

3.i.1.2 Preparation. Unless otherwisespecified, samples shall be given a minimum
of handling,particularlyon the significantsurfaces,and shall be prepared for test
immediatey before exposure. Unless otherwise specified,samples having an organic
coating shall not be cleaned with solvent. A suitable coating of wax or similar
substance imperviousto moisture shal1 be applied co protect those portionsof s8mpleS
which come in contact with the supportand unless othtrwise specified,to the Cut
edges and surfacesnot requirtd to be coated on coated samples.

3.1.1.3 Contaccs. When tested separately,connectorcontacts shal1 be mated or
unmatedand suspended in a horizontalposition. Contacts shal1 be subjectedto low
signal level contact resistanceand contact resistance in accordancewith methcds
3002 and 3004.

4. TEST PROCEOURE.

4.1 hcation of samples. s~les shal1 be suspended from the top using glass or
plastic hooks, waxed twine, or string or nylon thread. If plastic hooks are used,
they shaLI be fabricatedof material, such as lucite, that is nonreactiveto the salt
solution. ~e use of metal hooks is not Pe=itted.

4.2 Procedure. The te5t proceduresshall ba as folhaus:

4.2.1 Temperature. The test shal1 be conducted with a tcmperatme in the exposure
,.

zone maintainedat 9S0 ~$F (3S” ~fi;”C). 2atisfactorymethods for coniioi1ing the

temperatureaccuratelyare by housing the apparatus i“ a properly controlled consrant-
temperatureroam. thoroughlyinsulatingthe apparatus and preheatingthe air to the
proper temperatureprior to atomization,and jacketing the apparatus and control1ing
the temperatureof the water or of the air used. The use of immersionheaters for the
PUmse of maintaining the temperaturewithin the chamber is prohibited.

4.2.2 Atomization. The conditionsmaintained i“ all parts of the txpsurc zone
shal1 be such that a suitablereceptacleplaced at any point in the exposure zone wil1
co1Iect from O.5 to 3.0 u,i11iliters of solution per hour for each 80 square cemimeters
of horizontalCO11ecting area (1O centimetersdiameter) based 0“ an average w of at
least 16 hours. The 5-percent solutioncollected shall have a -sodium-chloridecontent
of fmm 4 to 6 percent [specificgravity) in accordancewith figure 3 when ❑easured
at a temperaturebetween 93” and 97*F (33.9”and 36.l“C). At least two clean fog-
collectingreceptacles shall be used, one placed near any nozzle and one placed as far
as possible from all “OZZI.SS. Receptaclesshal1 be fastened so that they are not
shieldedby samples and sa that no drops of solution from samples or other sources will
be collected. The specific gravity and quantity of the solution collected shall be
checked following each s.11t-spray test. Suitable atomizationhas been obtained in
boxes hnving a volume of lCSS than 12 cubic feet with the following conditions:

::
c.

Nozzle pressure of from 12 to 18 pounds per square inch.
Orificesof from 0.02 to O.O3 inch in diameter.
Atomizationof approximately3 quarts of the salt soluticm per 10 cubic feet

I

“f box voI”me & 24 hours.

Method 1001.1
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when using large-sizeboxes having . voLume considerablyin excess of 12 cubic feet,
the conditionsin 4.2.? a, b, and c may have co be ❑edified in order to meet the
requirementsfor opcrazing conditions,

4.2.3 Lmeth of I.-5?. The length of the salt-spraytcs.rshall hc in,ficatcdin
on. of tl,c~g~~ condi~ions.as specified:

Te5t condition Le”gchof tesr

A ---------- 96 h.mrs
B ---------- AO hours
c ---------- 500 hours
D ---------- 1000 hours

unless otherwise specified, the test shall be run co”cinuouslyfar the time indicated
ox until definite indicationof failure is observed,sith no interruptionexcept for
adjustmentof the apparatusand inspectionof the specimen.

4.2.4 Post cleanin&. Immediatelyafter exposure,tbe test sampIes shall be dipped
i“ running rap water not warmer than 100”F (37.S”C) foz 5 m,i”utes,maximm and dried
for 12 hours, maximum i“ a circulatingair oven at a temperatureof 38” +3*C, after
which the mmple shall be examined at room temperature. If closer exami--tionof a
plated surface is required, the corrosionproducts❑ay also be removed using any
method that will “m affect the plating.

4.2.5 Measurements. At the completionof the exposureperiod, ❑easurementsshall
be made as specified. TO nid.i~ ex=ination, samples shall be prepared in the following
❑anner, unless otherwise spec=fled. Salt deposits shall be removed by a gentle wash or
dip in running water not ua~eT than 10cPF [37.8”C) and a light brushing, if necessary,
using a soft-hairbrush or plastic-bristlebrush.

4.2.6 Examination. Examinationof the connector shall include the follmuing:

a. Sxposure of base metals, pitting and porosity of finishes.
b. Cracking and delaminationof componentssnd/or finishes.
c. Abnormal nicks, cracks or scratcheson finished surfaces that indicate

the removal of the nonual protectivecoating.

5. CQCVMfhTATION. Oata sheets shall contain:

a. Title of tesz, date and name of operator.
b. Sample description - including.fixtuxe, if applicable.
c. Test equipmentused and date of latest calibration,
d. Ide”tificaticmof rest method.
e. Values and observations:

(1) Visual exami”atio” (see 4.2.6].

6. SLMd4RY. The followinpderails shall be specifiedin tbc individualspecifica-
rim:

a.
b.

cl:
e.

f.

Nating of c.aimcctorassembly, if other than normal (see 3.1.1.1).
Cl=aning a“d coating of samples if other than herein [see 3.1.1.2).
Contact ❑ounting when testeilseparately [see 3.1.1.3):
Special ❑ounting a“d details. if applicable [see4.1.1).
Test condition letter. Test run conditions if other than hereir..

(See 4.2.3).
Meas”remenxsafter expusure [see 4.2.S).

10

I

fbthcd 1001.1

c
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METH!XI1002.2

IWM1OITY

1. PURPOSE.

1.1 ~. Thc PUTPOSC of this test is co permit evaluationof the propertiesof
materialsused i“ connecr.arsas they are inf2ue”cedor deterioratedby the effectsof
high humidity a“d heat condition. lhis is an acceleratedenvironmentaltest, aCUVD.
plished by the continuousexposure of the specimen to high relative humidity at various
rempcrature5. Measurene”tsmade under high humidity conditionsmay =eflect the peculiar
conditionsunder which the readingswere made, and shouldbe compared only to initial
readingswhen careful analysis indicatesthat such a comparisc.”is valid and applicable.

1.2 Steady state test (type 1)-. lhis test imposesa vapor on the material under
test that coi-isrituresthe force behind the uaistun migrationand penetration. Hydro-
scopic materialsare sensitiveto moisture and deterioraterapidly under humidity
conditions. Ahsorptio”of misture may result in swellingthat would destroy functicm-
ins “ti1ity, and cause loss of physical strengthand changesin other importantmechan-
ical properties. Degradationof electricalpropertiesmay also Occur. Yhis test, while
not necessarilyintendedas n simulsredtropicalrest, is useful in determiningmoisture
absorptionof insulatingmaterials.

1.3 Iixmidity-temperaturecycling tests (types II and 111~. These rests obtain their
added effectivenessi“ employmentof remperatwrecycli”s that provides a breathing
action, inducing corrosionprocesses,a“d the introductionof moisrure into partially
sealed connectors. lhis condition imposesa vapor pressurean the connectorwhich
constitutes the major force behind the moisture mig=tion and penetraticm.

1.4 PolarizingVDItage and electricalloadin~. Wnm specified,a pokarizing
potential of 100 volts dc shall be appliedbetween alternatecontacts connectedrogezber
electricallyand the rwaai”ir,gcontactsand *hell connectedtogether electricaly. lhe
polarity of the voltage applied to the shell shall be negative.

2. ‘lEJ EGUIPMSN7.

2.1 Test chamber. lhe test chamber and accessoriesshall be constructeda“d
arranged in such a ~n”er as to avoid condensatedrippingo“ the tesr sample. l%.
chambc7 shal1 be trap-ventedto the sums.phereto prevent the buildup of tots1 pressure.
Relazive hmidity shall be determinedfrom the dv bulb.werbulb thermometercomparison
method or an equivalentmethod approvedby the prc.curingacrivity. lt%enreadout charts
are used, they shall be capsble of being read with a zesol”tionuithi” 0.64C (l”F).
When the wet bulb controlmethod is used, the wet bulb and tank shal1 be c1caned and a
new wick installedat least every 30 days. The air velocity flowins acro$s rhe wet
bulb shall be not less than 900 feet per minute (ft/min) Circulationof conditioning
air shall bc at a rat. (in cubic feet per ❑inute)of five times the chamber volume;
e.g. chamber volume 5 cubic feet, air flow must be 25 cubic feet per minute, minimum.
However, provisions shall he ❑.ndefor controllingthe flow of air throughoutthe
inrernal test chamber area so tha% the velocity of air shall not exceed 150 fz/minute.
Steam, or distilled,demineralized,or deionizedwater shall be used co obtain the
spccificdhumidity. No rust or corrosioncontamimnts shall be imposed on the test
s-le by tbe test faci]ity.

3. TSST SAMPLE.

3.1 w. A test sample shall consisc of a plug, a receptacle,or a mated plug
and receptacleas specified

5.? Sample preparation.
size, and sealing plugs [if

TIICsamples sha11 be xired using zhe contacts, xire rypc,
applicable), specified.

Nethod 1002.2
*

I
L––--_–-_– . . . . . . . .
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4. TSST PSOCSOUfU.

4.I Procedure. me test pcuiures shall be as follows:

a. Type 1, steady state.

(1) Conditionin&. TIN specimensshall be conditionedin a dry oven at a
WaPerature of S0” zS”C for 24 hours. At the end of this period,
measurementsshall be made as specified.

(2) Mountin.q. The connector shal1 be mounted in the test chamber so that
the wires descmd vertiCE.11y into tbe connectoror one connector
half. There shall be no drip loops in the wires.

(3) Exptv.ure.The specimensshal1 be plactd in a chamber and subjected
to a relative humidityof 90 to 95 psrcent ad a temperatureof
40” ~2°c for the period of time indicatedin one of the following
test conditions,as specified:

Test condition Length of test

A --------- 240 hours
B ---------- 96 h-s
c --------- 504 hours
D --------- 1,344 hours

When specified,a direct-currentpotentialof 100 volts, or as speci-
fied, shrillbe applied %0 the specimensduring tbe exposureperiod.
The lengthof time for tbe ●pplicationof voltmge and t.hapoints of
applicationshall be as Sp-ified.

b. tie 11, temperaturecycling (see figure 1).

(1)

[2)

(3)

(4)

(5)

[6)

Conditi.anin&.The spectins shall be cmut+tionedin a dry ovtn at a
t~==me of SIJ”25-C fOr 24 hotm. At the end of this fmri~~
meas~~ts s~I I be made as specified.

!!?&& ~i=t=s -1 he -Wd w .ei. -3 -tins -,
rmal mcamtfng posltxon,kat shall be pbsitioncdso that

tbttYti ●Ot c~tx e~ *r, ad so that * spci~ receiv=
essentiallythe same de- of humidity.

Initialmeasurements. prior to step 1 of the first cycle, the 6peci-
fitd initialmeasurementssbal1 be -de at room ambient conditions,
or as specified.

Number of”cycles. Specimensshai1 be subjetted to 10 continuous
cycles, each as shown on figure 2.

Subc cl=. Euring step 7, at least 1 hour but not mare than 4 hours
-step 7 begins, the specimensshall be either r-ad fz’cuothe

ht.uniditychamber,or tbe temperatureof the chamber shall Lm reduced,
for performanceof step”7a. Afte~ step 7a, tbe specimensshsl1 be
returned to 25-C at 90 to 98 ptrccnt relative humidity (Rlf)and kept
there udtil the next cycle basins. This subcycle shall be performed
during any fiv.?of the first nine cycIes.

a. At 1east 1 hour but not more thSII4 hours after the beKin-
ning of step 7, the specimensshall be either removt4 from the
humidity chamber, or the temperatureof the chamber shall be reduced.
Specimensshal1 tbrn be conditionedat -10” ~2°C with hmidity not
controlled.for 3 hours as indicstedon figure 1. Whm n separate
cold chamber is not ustd, care shal1 be taken to ~sure that the
specimensare held at -10” :2-C for the full 3-hourperiod.

1613WD 1002.2
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c. Tfle 111, temperatureCVC1ing [see figure 2).

(1)

~;J

(~)

[4)

(5)

(6)
[7)

Conditionin~. The specimensshall be conditionedin a dry ovtn at a
temperatureof 50° ~5°C for 24 hours. At the end of this period,
measurementsshall be made as specified.

N*u”ting. Specimens shal1 be mounted by Lheir norm.] ao.nringmeans.
in their normal mountin~ position,but shall be positionedso that
they do not contact each other, and so that ce.chspccimcnreceives
essentially’the same degree of humidity.

Initial❑easurements. Prior to step 1 of the first cycle, the speci-
fied initialmeasurementssh.?l1 be made at room a.mbienx conditions,
or as specified.

Number of CYC1.s. Specimensshall bc subjectedto 10 continuous
cycles, each as shokm on figure 1.

S.bc cle. The subcycle shal1 be performed in accordancewith
h(s)
ti: - fiis step shall be perfonaed in accordancewith 4.1(b)(6).
Test.—
(a)

(b)

(c)

(d)

(e)

Place the test item i“ the test chamber i“ accordancewith
4.1(C)(1). Prior to starting the rest, the internalchamber
temperatureshal1 be at standardtest with uncontrolled
humidity.

Graduallyraise incernd chamber temperatureto 71“C (160”F)

:~o::~. relative h~diry tO 95 1; r=cen~ OV= a peri~ Of

Maintain conditionof (7)(b) (see figure 2) for not less than
6 hours.

14ai”tain85 percent, or greater, relative humidity and reduce
internal chamber temperaturein 16 hours to 28” ●IO-C (82-P).

R-at st=Ps (7)(b). (7)(c),d [7)[d) for 10 CYCTCS [not less
than 240 hours). Figure 2 is an outline of the humiditycycle
for this procedure

4.2 Final measurmonts.

4.2.1 At high hwaidity. Particularpxecautibns to be followed in making measure-
ments under high humidity conditionsshal1 be specified.

4.2.1.1 ~. upon completionof the exposure period and while the specimensare
still in the chamber, the specifiedmeasurementsshall be performed.

4.2.1.2 ~. Upon completionof step 6 of tbe fins] cycle, the specified
measurementsshal1 be made.

4.2.1.3 ~. WOV c~letion of step 7 of the final CYCle, the ch~ber~=~
cam shal1 be stopped to mamtain the low temperamre, high humidity condition.
specified❑easurementsshd 1 b= tie.

4.2.2 After high humidity [all types). Upon ramval from the humidity chamber,
final ❑easurementsshall be made within 1 to 2 hours if required by the cmector
Specification. Specimensshr.11“ot be subjected to any means of artificialdrying.

S. tKKtN4ENTATION.Oata sheets shai1 contain:

a. Title of test, date, and “am of operator.
b. Sample description- Include fixture, if applicable.
c. Test equipr,enrused and date of latest calibration.
d. Identificationof test ❑ethd.
e. Values and observations- Initialand final ambient conditions.

MWHOo 1002.2
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RELATIvE MUMIDITY

I

TIME (HI?)

/

- — CYCLE I CYCLE 2 - — CYCLE S —

I026 24 4s 72

CONTINUE FOR 10 CYCLES (240 t!R)

6. SIMMARY
specificariom:

::

::
e.

f.

FIGuRE 2. Humidity cycle, type III.

‘t’hefollowingdetails shall be specifiedin the i~ivid~~ co~e~to=

If polarizationvoltage is required (see 1.4).
TYF s-les tO be tested and wttethermatd (see 3.11
Nire type, size, and sealing plugs (if appli&ble) (;& 3.2).
Type 1 - Test conditionletter [see 4.1 a(3).
Type 1 - Direcc-currentpotential, if applicable. Lengthof application
time and points of application (see 4.1 a[3).

Type 11 - Initial❑easurementsand conditionsif orher than room ambient
(see 4.1 b[l) and [3)).

Type 111 - Iriiiialmea&ements and conditions.,if other than
4.1 c(l) and (5).

Final measurementsand precautionsunder high hmidity conditims (see 4.2).

I
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TSUPERANRS CYCLING

1. FIJRPOSE. me purpose of this test is to determinethe resistanceof a given
electricalconnector to exposure at extremesof high and low temperatures,and the shock
of alternate exposure to these extrtmes,simlating the worst probable conditionsof
storage, transportationa“d application.

2. TSET EQJIPNS~.

2.1 Test chambers. Separate chambers shal1 be used for the extreme temperature
conditionsof steps 1 and 3. 7hc air temperatureof the tuo chturbersshall be held at
each of the extreme temperaturesby means of circulationand sufficienthot- or cold-
chamber thermal capacity so that the smbient C?aperatureshall reach the specified
temperaturewithin 2 minutes after the specimenshave been tra~ferred to the appropr-
iateCholer.

3. TsSl SANPLS.

3.1 Sample and fixture. A test sample shall consist of a plug, a receptacle,or a
mated plug and receptacleas specified. Unless otherwisespecified,the test snnple
shall be assembled with contact,wires,
the test.

and sealing plugs, before, tiing, and after
The wire shall be of sufficientcontinuouslength to interconnecttie test

connector and test tquipmnt, as may be specified. Skmnectorsnot ncnmal1y equipped
with an integral coupling device shall be,maintainedin the simlated mated condition
by a suitable fixture. The fixture shall be made as lightweightas possible in order
to reduce ‘hat sink;,effects that would reduce the severityof thermal shock. [See 4.2
for satple -s determinationbefore wiring the snple. )

4. TEST PsccfDuRE.

4.1 Initialsnd final ❑easurements. Specifiedmeasurementsshal1 be made prior to
the first cycle and upon ~platio” O( th= final cycle, except that failures SIIIIIbe
based on measuremen~ mede after the specimm has returhed to th&mtl stabilityat -
ambient temperaturefollowing the final cycle.

4.2 Sample mass determination. Before cycling, the combined =S Of the assmbly
(mated,if applicable)to be tested shall be determined. This mass shall include
contacts, sealing rings, connectoraccessoriesattached to the connector,and any wire
within the envelope boundariesof the connector. The mass of any fixture used to hold
ch= c.mmectors i“ the ❑ated conditionshall also be det=rmintd. The mass of the
specimen is the total mass of the mated asstmbly and any fixture attached co the
connector.

4.3 tier of cycles. Specimensshal1 be plsced in such ● position with respect to
the airstream that there is substantiallyno obstructionto the flow of air across and
around the specimen. hhen specialmounting is required, it shall be specified. lhe
specimen shall then be subjected to the specifiedtest conditionof table 1. Ihc first
five cycl=s shall be run continuously. After five cycles, the test nay be interrupted
afttr the c.ampletic.nof any full cyelo, and the specimensallowed to return to room
ambient tempenture before testing is resumed. One cycle consistsof steps 1 through4
of the applicable test condition. Specimensshall not be subjected to forced circu-
lating air while being tra”sfe.medfrom one chamber to another. Direct heat conduction
to the specimm should be minimized.

Ms7sim 1003.1
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4.4 Sm6sure time. The dorntionaf test * CM 1ength of ~ura ●l te=fmretu-
extraas are stmde.rdizedfor a given ma3s of the test item (see table 11). ThlS
approachwil1 allow the connectorto reach tbernal stability‘atthe temperatureof the
test chamberwhi1e keeping the testing the to a mirdmum.

TABLE 1. TemperatureCYC1inc.

Test Number
condition of Cvcles

A s
Step A-1 25

A-2 50
A-3 100

Tcuperature Time

~ Minutes

1 -ss :: [See table 11)

2 2s :10 Smas

3
85 +3

-o
[set table II)

4 25 :10 Smax

TABLE 1I. Sxposure time at temperatureextremes.

UaSS.of specimen
Minimum time

(for stops 1 d 3]

IkmJrs

1 ouucGc2S~ams)0.ud belch ------- ---------- -.. Ill; or l/4
(when 3p0cified)

Ab0v4 lounce[28grtuis) to.3pcund (136 srus)ficl ------- 1/2
.~.tmnid(136 ~) to 3 X {1.36 kil~] -1 - - - - 1.

Above 3 -s (1.36kilograms) to 30 pounds (13.6kilog_r-s) incl - 2
A2mve 30 poun~ (13.6kilogra8s]to 300 pounds (-136kilograms)incl. 4
Abwe300pounds w6kilogrums) ---------------- -- 8

S. DDCWENTATION. Data sheets shall contain:

a.
b.

::
e.

Title of test, date, and name of operator.
SampIe description- Include fixture, if applicable.
Test equipent used and date of latest calibration.
Test conditionletter.
Values and observations.
{11 Initialand final measurements(see 4.1)
(2j Assembly mass (see 4.2].

6. S-Y. The followingdetails shall be specifiedin the individualconnector
specification:

a. wted or unmated state of the test connectors.assembly of test sample if
other than 3.1, and test equipmentinterconnect(if applicable)(5CC 3.1).

b. initialand final measurements(see 4.1).
c. Test conditionletter (see 4.3).
d. Special mnutting, if applicable (see 4.3).

>42
●

1
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ALTITIJOEP9WSION

1. PURYOSE. The pm-pose of this test is to demonstratethe abiliryof the
connector-to-wireand interface-areaseals of a mated connectorassemblyto perform
satisfactorilyduring and subsequentto simulatedrapid descentsfrom high altitude
with attendantmoisture condensation.

2. Ts37 EQUIPUEN2.

2.1 Altitude chamber. The altitude immersiontest chamber$hall consist of a
suitab]e sealtd chamber trithmcessary vacuum ptmp equipmtntto maintain a reduced
pressure of 1 inch of mercury or lower, if requtitd. The ch=ber shall have provisions
for electricalconnections.

2.2 Test container. The test containerfor positioningthe connectorassembly
shall have the followingminimum dimensions: 2 inches wide, 9 Inches long, snd
3 inches deep. A salt solution shall be placed in the containerto a depth that Will
completelyCOV.27the connectorat all times during the altitudeiizmersiontest. The
salt solution shall be prepared by dissolving6 +1 part5 by weight of mniodized
c.aaawarcialtsble salt in % parts by weight of d~stilltdwater. No mattrial shall be
added to, and no contaminantshal1 be present in the containeror solutionWbiCh ttnd
to prevent wetting of the test sample by the solution.

3. TSsT sMm.E

3.1 ~. The test sample shall consist of a fully assembltd,mated electrical
connectorwith the ~e.cifiattmmber of contacts,proper wire type size, and emd prep-
aration, sealing plugs, and other hardware as specified. Ure shall be taken ta
ascertainthat the wires are free of pin holes that mld permit leakageof the solu-
tion into *e, ~quector or ties- .,with,tbt,cbmaber ~assu?a -.. .Iashlli be
verifiad tbmt wires provided for tcmnutian to s~lls art attilly electTir.a31y
connected to preceding shells.

,,, . ... . .

3.2 iwle m eparation. The test samples sbdl be placed in tba conrainerin the
chamber In such a manner that tbe cmnectoz assembly will ht entirelyimmersed in the
salt solution. The uppermost psint of the connector shall be 1 inch max.i~ below the
surface of the solution. Unless othezwisespecified,tetmirtationof the wires of the
test sample shall be unsealed aod within tbe sealed chamberas specified. The wires
shal1 be arranged go as to prcv~t my voltage breakdom or low insulationresistance
Mhich might incorrectlyindicute connector failure.

4. TEST PWXEOURS. Unless othe~ise specified,the test sample and test equipment
shal1 bt establishedaod maintained at standard test conditions.

~.1 ~titude immersioncycIin& l%e chamber shal1 be sealed. The chamber pressure
shal1 be reduced from room ambitnt to 1 inch (75,000 feet) +0.O -0.2 inch of mercury
within S tinutes, and shal1 k maintainedat this level for 30 minutes,minimum. l%e
chanber pressure shall bt increastdto room ambitnt within 1 minute,ad shsll bt
rnintainedat room ambitnt pressure for SO minutes, minimum. The foregoingshall
constituta one cycle. TvO additionalcycles shall he performed (threecycles total).
The conntctor Silal1 reaain fully immersed in the salt wIution during the three cycles
and for the subsequentmtasur~ts specifiedher=in.

I

‘o,.
Msn9m $!204.1
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4.2 Insulationresistancetest.
solution. the insulationresistance
m=thad 3003.

After the third cycle and while still in the salt
test shall be performed in ucordance with test

4.3 Diekecxricwithstandingvoltage test. After the insulationresistancetest and
while the connector is still in the salt solution,a dielectricwithstandingvoltage
test shal1 be perfomted in accordancewith test method 3001.

4.4 Connector examination. After che altitude immersiontest, the test sample shall
be removed from the ch~er and washed in distilledor tap water. The test 5EMplC shall
then be patted or wiped with suitable towels and dried by being exposedto roam ambient
conditionsfor 20 to 24 hours. or by placing in a circulatingair oven Ot 48.9” z2.8-C
[120°j5”F) for 2 - 3 houTS. The followingshall be observed and recorded:

a. Evidence of foreign d-sits on the interfaceor contacts.
b. Deteriorationof moisture seals.
c. Evidence of dielectric breakdom across interfaceof connector.

5. DOCIMEWTATIOw. oata sheets shal1 contain:

a. Title of Ces?,,date, and name of optrator.
b. Saqle description - Includefixture, if applicable.
c. Test equipmentused and date of latest calibration.
d. Test procedure.
e. Values and observations:

[1) Record chamber pressure, temperatureand duration of each cycle.
(2) Recotd: Insulationresistancevalues. Identityof each contactpair

i“ test sample.
Dielectricwithstandingtest results. Identityof each cOntact
pair in test sawple.

COmecmr visusl examination.

6. SWb14RY. The foXlowing details shal1 be specifiedin the individualconnector
specification:

a.
b.
c.

d.
e.
f.

Wire type and size (see 3.1).
tdnnberof contacts and sealingplugs (~ee 3.1].
Connector accessories - Support hardware to be installedon connector
specimen during test (see 3.1).

Connector specimen preparation (see 3.2).
Insulationresistance❑inimum allowable limit (see 4.2].
Dielectricwithstandiruvolrazo.maximum leakagecurrent and test voltage
application cimc if =ther t~n S seconds [se= 4.3).

KmlKIO 1004.:
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lEITfOD1005.1

TwERATIsRE LIFE

1. PURPOSE. me purpose of this test is to det=’minethe .ffe- Qn the clcctzic~l
and ❑echanicalcharacteristicsof e]eccrical cOnnectOrsresultinS fr~ ex~sure Of the
connector(s) to an elevated ambient temperaturefor a specifiedlength of time.

2. TSST EQUIP-. A suitablechamberand equipmentshall be used that will main-
tain, monitor and record the test temperatureto the roleranceand for the d.ration
specified. ‘3%.chamber temperaturem-surtments shal1 be made in a manner lhat wil1
indicate the connectorcxpc.suretemperaturerather than the chamber source ttmperaturc.
The chamber size or capacity shal1 be such thaz th connectorsunder test sbal1 be

5capable of dissipatingthe intemally generated (I R) connectorheat.

3. TEST SAJSPLS

3.1 =. The test sample shall consist of a fully assembled,mated electrical
connector .Ith the specifiednumber of contacts. -F= wire tne, size, end prtpsrn.
tion, s=aling plugs, d other hardware shal1 be as specificd.

3.2 SampIe preparation. Unless otherwisesptcified.the connectors,wires, and
fixtures shall be normally positionedin the chamber so that there will be no restric-
tion of the air flow. All contactsof the same wire size shall be wired in series.

4. TEST PROCEOURE. The connectorteSt pOt~t iSIS. duty cycle 1A ~ Ofier OP=-
ating conditionsduring exposure shall be specified.

4.1 Connector temperaturc. TIIeuotTIectOTsamples $hul be esposed to coreOf the
~QPIra*05 specifiedi“ table 1. The connector internaltemperatureshall not atceed
that specified in table I when test is perfurmd under electrical load conditions.
The continuousdc currant to produce thm specifiedinternalteq$eratureshal1 be resu-
lated and recorded. The current shal1 not exceed the rated cuTTent of the tontact.

TASL.E1. CmC~ cw eraturel

Test Connector exposure
condition temperatureand to1erance.—. ._ , -.. ..——

~ ~

1 I .55+2 I 131 +3.6
2 70 :2 1S8 73.6
3 85.:2 185 73.6
4 105 12 221 T3.6
5 125 :2 257 =3.6
6 17s :s 347 79
7 I 200 :5 I 392 ~9
8 3S0 to]. as s~ecified 662 tol. as ~pecified
9 500 to]. as snecified 932 tol. as suecified

I 1 mConnector inzernalte ersture (maximum

x- 2

65 149
84 183
102 216
12s 2s?
1s0 S02
206 402
238 460
400 752
575 1067

10
I

,,,

. .,
Wrnoo 1005.1
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4.2 Length of test. The connectorsamples shall be subjectedto the specified
temperaturefor one of the durationsof table 11.

‘TABLE11. Lc”g.th of rest.

r ‘i---.. ....— ——

4.3 5xaminati0n. At the conclusionof the test, the connector(s)shal1 be
examined for any of the following:

a. Dimmsional changes i“ excessof specified limits. .
b. Ne.rdeningor softeningof dielectric~terials in excess of specified

limits.
c. Opening of seals.
d. Crackingor cr.azi”gm- delaminationof compnents or finishes.
e. 1%.5ingor seizure of rating ummtctors or components.
f. Leakageof potting materials,as specified.

me Awe conditionsshsl1 be jfxigedon their effect on ~e continusd succassfu2
operation of the connectorand the abilityof the connectorto meet the test requirt-
mcnts of the indiviti applicable specifiuttion.

5. KSlMENMT30N. Osta shetts shall contain:

s. Title of tttt, date, and n.smaof operator.
b. Sample description- Includefixture. if applicable.
c. Test equipent used, a“d date of latest calibration.
d. Test procedure.
e. Values and observations:

(1) Visual ednation.
(2) Monitoring~asuremcnts as required by the individualspecification,
(3) Currtnt requrcd to maintain specifiedinternal tempemture.

6. WiS4AIlY.I%e following details shall be specified in the individualconnector
specification.

a.

b.
c.

d.
e.

f.

.+

Sample preparation [includeinternal teqerature mnitoring devict type
and location) (see 2.).

Test sample description [see 3.1).
Special fixturesand mounting,if other than that Si=lating normal
operation (see 3.2).

Load conditions(electriml) (see 4.).
Test c.mditionfor chamber and connector temperatureand length of test

(see 4.1 and 4.2).
%servations or ❑easurementsto he made before, during and after testing

[see 4.3).

y?

o
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HYDROSTATICPRSSSURE

1. FURPOSE. Tne purpose of this test is to determine the adequacyof receptacles
and plugs (mated,unmated,or provided with protectivecovers) and wired-matedharnesses
subjectedto static and dynamic hydrostaticpressures that are encounteredin the under-
sea environment.

2. ‘SE.? E~IF?4sNI.

2.1 Test container. The test equipmentshall consist of a hydrostaticpressure:test
vessel (followingthe ASME Jrressurevessel code as a guide). The pressure vessel shall
be designed to suit the hydrostaticpressure range of the connectoror receptacleto be
tested. The vessel shal1 be eq”ipptd with a suitablepump to permit pressurizationof
the vessel to its requiredpressure conditionin accordancewith 4.2 and table 1. 3%e
pressure gage attached to the vas.selshall be accuratewithin plus or minus 1 ptfcent.
The vessel shal1 includea cover designed for mounting and sealing test flanges to the
cover, see figure 1.

2.2 Test liwid. Onless otherwise specifitd,the test ❑edium shall be tap water.
Nhen a union connectoris tested (see figure 2), a dielectricoil shall be locatedabove
the water in tbe pressurevessel co cc.mpletely immerse the bulkhead connectcrrin oil and
the union connector in the water. Plain tap water may be used for productiontesting
when authorizedby the individualspecification.

3. TEST SAFU’LE.

3.1 =. A test samplemaY consist of any the following:

a. An unmated receptacle.
b. A mated bulkheadwnnetir, or a 8ated union cmmector, see figure 2.
c. A pzc.tectiveccwer.

3.2 Sample preparation. Three types of hydrostaticpressure tests shal1 be con-
ducttd: ASIunmated receptacle,a mated connector,and a pTotective cwer test. Samples
shal1 be tested under the specified clectricalpower with all contaczs in connector,or
ends of cables or wires conn=cted. Instrumentation❑ay be comccted to the test
sample via the pressure vessel for electricaI performancemitsring.

3.2.1 IJnmred rece!xacle. The unmated receptacleshall be mounted to the vessel
cover flange “sing seal and fasteningmethods as specified. llieface of the web SKti~
of the receptacle shall be exposed to pressurewhile this area is completelyfilled
vith water.

3.2.2 Mated connector. A bulkhead type connectoror a union t~e connectorshallbe
assembledusing the wire cm cable type, length, size and sealingmethods as specified.

3.2.3 Ratective cover. The test connectorshall be installed in the vessel so that
the pressure can be spplicd safely to the cover. me back end of the connectorshal1
be suitablyprotected. Precaution shouldbe taken to assure maximm safety when pres-
sure is applied in varicus tests.

I

KFnm 100U
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4. TS3T PsCC301JS3

4.1 Hydrostatic Pressure test (static). The test seqle shall be subjectedto zhe
specified test conditionof cable I. The Lest sample shall be subjectedto the maximum
nessure of each acmlicableincrementfor S minutes *3O secondsat standardambient
conditions,unless””othawise specified.

TASLf 1. HydrostaticPressu

A

1
2
3
4

restc

B

1
2
3
4
s
6
7

kditi{

c—
1
2
3
4
5
6
7
8
9
10
11
12
13
14

.

0——

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22

test increments (static).
—.

Pressureincrements

lbf/in221 percent

o-20
Zi-iio
2s0-s00
Soo-1.000

3,500-4;OO0
4,000-s,000
S.000-6,000
6.000-7.000
7,000-8iOOO
8,000-9,000
9,000-10,000
1O,OO6-11,OOO
11,000-12,000
12.000-13.000
13;000-14;000
14,000-15,mo
1S,000-16,000

—

4.2 Hydrostaticpressuretest (cycling). ~en specified,the connector shal1 be
subje=ctedCO a cyclicpressure test followinsthe static pressure test. The specimen

shal1 be s.bjected to the followingCYC1ing from O 1b,Jin2 to the maximwn pressure of
the test condition:

procedure Nmnber of cycles

1 25
2 1,000
3 1

4.3 examination[controltestsl. Control
resistance shall be as specified.

4.4 Failures. Potentialmales of failure

a. Permamrm dimensionalchannes.

A

T5.meat maximum pressure

Wmelttav
5 minutes 230 seconds
24 hours :30 minutes

tests such as continuityand insulation

~resulting fzum this test include:

b. Cracking and crazing of imklation materials.
c. Permanentcbumge to cable sealing c~tntds.
d. Water absorptionby insulationmaterialsand leakage through these

■aterials.
e. Leakageof receptacle-to-bulkhesdseals; plug-to-receptacleseals; and

cable-to-plugseals.

0,,/tdSTHtlD10LI6.1
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f. Displacementor ruptureof connectorshells,inserts, contacts,wire, or
sealing mmpounds.

g. Cnanges in electricalcharacteristics[adverse).

5. DDCU14ENTATIOti.Data sheets shall contain:

a. Title of test, &te, and name of operator.
b. Sample description- Includefixture, if applicable.
c. Test equipmentused and date of latest calibration.
d. Test merhod, condirion,and proccdurc,as applicable.
e. Values and observations:

(1) Initialand final ambient conditions.
(2) Circuit diagram, if used for control tests.
[3) 3nsulati0nresistancereadings, if applicable.
(4) Cbservati.ansof perruane”tor temporarydimensionalchanges;insulation,

connectorshell, contact, wire (or cable) seal, or insert dxuge.

6. SUM4ARY. llm folloving details shal1 be specifiedin the individualspecifica-
ion:

a. Test medium, if other than tap water (See 2.2).
b. Electricalpower to be applied (see 3.2).
C. Mated or unmattd conditionof test connectors[see 3.Z).
d. Connectorwire or cable type, length and size, and sealing methods

(see 3.2).
e. Receptaclesseal munting and fastming mtthod (see s.2.1).
f. Specialprecautions,if applicable (see 3.2.3).
8. Initialmeasurementsand c.a”dirions,if other than mm ambient (see 4.1).
h. Test conditionletter (see 4.1).
i. Test procedurertumber(see 4.2).

-0 1006.1

s

Downloaded from http://www.everyspec.com



2. -- =“,.=.- -- ---- -–.’—--- ----- ~- -- =---------~ :- ----------
.:-.

AS7M D

2.1

●
,’

MIL-SIU-1344A

1 Sept 1977

Kfnfoo 1007.1

OZONE ExPOSISRE

1. PuRPOSE. The purpose of this test is to determinethe ability of connectorsto
withstand the effeczs of controlledawounts of ozone.

,Ga, .VJ.. -rt,.,. ,’,. ..>. equ.pule,,. ,Iuu, 0. a, .0,,0.> Lt”u .rl a..”—.. ...”
1149-64(1970).

Test chamber.

a. lhe test chamber shall be constructedof a materialwith minimal reaction
to ozone.

b. 7he volume of the chamber shall be at least0.14 cubic meters (5 cubic
feet).

c. A mans for generatingand controllingan air-ozonestreun shall be p’ro-
vided. l%e Generatingsourme shal1 be locatedoutside the ~r. the
source of the air can be either drawn directlyfrom the laboratoryor
from a compressedair supply. In either case adequme filtrationof
foreign matter from the strtam must be provided. me air-ozonestream
shal1 be introducedinto the chamber in sw.h a manner that stratification
of oz.a”eis prevented.

d. 7he air-ozonereplacementrate or throughputrate must be of a magnitude
such chat no appreciablereduction in ozone concentrationresults from
the introductionof test specimens. This minimum replacementrate wil1
vary with the ozone Concentration,rcmperature,number of test specimens
introduced,and their reactionMith .a~nc. In chamberspossessingcOn-
trol of the replacementrat= at the locationof the test specimen,na
minimim air-ozonerate need be defined. For many chambersoperating
under IIorma.tconditions (100 -1S0 ppm) and with the ozonattdair control
at the generator,an air-ozonereplactntntrste of a three-fourthchange
per minute is a“ acceptableminimum rste. For thoroughand accurate
work. especially under LPIUSIIEJconditions,the minimum or safe replace-
ment rate should be determined.

e. A ❑enns of providing adequate internalcirculationshall be provided. lhe
air-ozonevelocity in the chamber shal1 be at 1east 61 centimeters
(2 feet] per second. Il%ereit is not possible to obtain such velocities,
the i“stallatio”of a 1,700 rpn electricmoto= and fan blade of appr.axi-
mately 1S centimeters (6 inches) diamtterand 20 to 30 degrtespitch
will produce such air velocities. 7he motor itself shall be used with
an appropriateseal.

f. A means of controlling the Ceaperature of the chamberfran ambient to
70” t5°c (15B” s“F) shall be provided. Tne temperatureregulation
shall be capable of maintainingrhe rest temperatures.

g. A glass window or glass front door shall be providedwith the chamber for
visual insyction.

h. Chamber exhaust air, containingozone, shall be vented out of the test
area.

2.2 Ozone Renerator. A mercury vapur 1amp ma? be used as the source for generating
ozone. ‘theozone concentrationcan be controlledby ❑eans of a variable transfonaeron
the input to the mercury lamp.

2.3 Ozone ❑easuringdevices. Ozone ❑easuringdevices shall be capable of measuring
th= concentration.

3. TE~ SAMPLE.

3.1 =. Sach test sample shall consist of one mated and wired plug and recep-
tacle.

3.2 S2mPIe PrePaTatlOn. A21 contacts shal1 be wired, connectorsshall be weed,
and suspended in the ozone chamber to allow exposure to .:one concmwration.

I
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4. mm Fnm3JtJRs. Unless otherwisespecified, each test sample and test equipent
shall be stabilizedat standardad!ic!ntconditions. ltnlessotherwise specified,●ach
test sample shal 1 then be subjectedto an c.zoneconcentrationof 100 to 1S0 parts per
million by volme for 2 hcmrs.

WARNING: Since c.zoneis a ZOxic eas. care !mst be taken in “sing it
to perform testing called out her~i”~

4.1 Failures. Potentialmodes of failure resulting from this test are as follows:

a. kaoseningor breaking of parxs.
b. Degradationof elastomers.
c. Insertbanding failure.
d. Excessiveswellingof resilientmaterials.
e. Damage to interfaceseals.

5. ~ATION. Date sheets shal1 contain:

a. Title of test, date and name of operator.
b. Sample description- 2nclude fixture, if applicable.
c. Test equipmentused.
d. Test procedu~.
e. Vahes snd observations:

(1) Recoti ozone c.mcentration.
(2) Visual and mechanicalobservation.

6. SUl%lUW. The followingdetails shaLl be specifiedin the individualspecificat-
ion:

a. Tle ozone concentrationand time if other than herein (see 4.).
b. Test conditionsif ether than standard mmbient (see 4.).
c. Wired, mated and unmated (see 3.2).

I M2n?ioo100:.1
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AIR LEAKAGE

1. FURPOSE. The purpose of this test is ro determine the integrityof the seal of
the shcll/insert/co”zactinterfaces in a electricalconnector. It may be c.mductedas
one of the tests i“ a sequentialtest plan and after or during the exposureof the test
s~le ta a Specified low temperature. A pressure differentialis establishedbetween
the front and rear faces of a mounted receptacle. l%e degree of 1eakage through the
seals of the tesz sample is measured by means of a detectiondevice locatedon the low
pressure side of the test sample.

2. TS.S7EQJIPUEh7.

2.1 Htrmetic seal test equipmtnt. Test tquipmcnt shall be as follows:

a. thsmber capable of praviding for:
[1) r.buntingof the test sample by means of its fhnge on the chamber

divider which separotes low from high pressure.
(2) A gas tight seal at the flange mounting surfaceof the test sample.
[3) Surroundingthe high pressure side of the connectorwith a tracer gas

for bermtic testing.
b. Pn?ssureor vacuum pumps. or a pressure bottle with pressure controlvalve

caP&le Of achieving and maintainingthe pressure differentialspecifitd.
c. Gages sbal1 be provided in order to read the pressure a.nd/ozuactoxsof the

pressurt differentialbetween the frunt snd rtar faces of the connector
during test.

d. A mass spectrometerdet6ctor shall be used to rend the trmeer gas lebge
rate through the cmnmactor.

e. lhe tracer gas shall be either helium, argon, or a mixture of 90 percent
nit-en and 10 percent helium.

2.2 Snvitunmentalseal test tquimtnt. Test equipmentsldl be as follows:

a. lhe insulatedpressurizedchamber shall b= operable to -do“C and shall be
capable Of withstandiogon internal pressureof 30 pounds per squareinch.
lhe internal container for eauoting *C connectorunder test shall hove
piping to external fittingsin accordancewith figure 1.

b. Air line pressure adapter.
c. Air line pressure regulator and gege.
d. G=duatd cYlinder. 25 milliliters.
e. ‘thermometer.Readable to -60”C.
f. Valves and plumbing. In accordancewith figure 1. [h alternatemvirc.n-

mentnl seal test tquipmentarrangementin accordancewith figure 2 maY
be used in place of the arrangementof figme 1.)

3. TSST SAMPLE. A test sample shall consist of a wired receptacleas Sptcifitd.
lhe wires shall not be brought out of the test chamber.

4. TESI PROCSOURE.

4.1 Test conditions. Unless otherwise specified,all measurementsshall be -C
.ithi” the ambient conditionsper geneml requirementsof this standard.

!0 W?nm 1000
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Alternate environmental seal testequivment arrangement.
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4.2 Mounting. The test sample shall be mounttd on the ch~er divider which 5.9ps-
rates low from high pressure. A suitableopeningmust be provided in the divider such
that, with the aid of greases and/or sealing gaskets, a leak.prwf junction is achieved
between the test sampleconnector flangeand divider. me test sample, aftey mountin~
in the chamber,shall be contlixio”eclfor at least 1/? hour sr the desired temperature
before conductingthe test.

4.3 ArmlyingPressure. The pressuredifferentia1 between the front a“d rear faces
of the connectorshall be maintainedat the value specified. Dependingon the type of
equipmentused, this may be achievedby evacuationof one side of rhe chmnher while
Maintainingatmosphericpressure at the other side, or pressurizingene side of the
chamberwith atmosphericpressure at the other side, or a combinationof pressurizing
one side of the Chanhera“d partiallyevacuatingthe other side.

4.4 Leak detection.

4.4.1 Leak detectionfor hermetic seal conrmetors. The leak detector shall be
connectcd to the low pressure or vacuum side of the chamber. lhe tracer gas shall he
introducedat the high pressure side of the chamber in such a manner that it surrounds
the face of the connectortest sample. The leakage rate (if leakage exists) shal1 be
measured and compared to the maximam all.amzbleleakage specified.

4.4.2 Leak detectionfor environmentalseal connn.
b. filled with 1iquid a“d then inverted

lhe Sraduattdcylinder shall
over the air exit tube from the test sample. The

leakagerate shall be measured and recorded.

4.5 Tesr sample orientation: Unless otherwise specified,the rest s~le shall be
testedwith the flange and mating face in the high pressure side of the chamber, the
rear face to extend into the low pressure side of the chamber. Wnan specified,the
connector 5hal1 be reversedand leakagechecked in the opposite (or both) directions.

s. DOCUMENTATION. Oata sheets shall contain:

Title of test, &t=, and name of operator.
S6mpledescription - Includefixture, if a~licable,
Test equipmentused and date of latest calibration.
Test procedureused.
Val”=s and obseruati.a”s:
(1) Initialand final ambient conditions.
(2) Leakagerate observed,comparison to connector specificationrequire-

ments, whether samplespassed or failed.

6. WHY. The followingdetails shall be specifiedi“ the individualspccifica-
ticm:

a.
b.

::
e.

f.

Initialr.easureme”tsand conditions,if other than room ambient (see 4.1).
Full descriptionof rest sample (see 3.).
Mmner in which sample is to be prepared (see 3.).
Pressuredifferentialrequired (see 2.1 b ).
Test sample orientstion and whether reverse tesring is a1so required

(see 4.5).
Maximumallowable leakagerate, expressedas atmosphericcubic centimeters
per second (atm cm3/5] (see 4.4.1).

●
NETHOD 1005
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FIRDIN.L

1. PuRPOSE. The purpose of this test is to determinethe ability of mated wired
Connector (plug and receptac].s)to resist flame, passing throughthe connectorfor
20 minutes or other causes such as ignitionof Eases on the end of the connector
protectedby the firewall, or break iJIcontinuity for a limitedperic.dof timt.

2. TEST SQUIpf45hT.Test equi~ent shal1 be as follows:

::

c.

d.

e.

f.

Glass tape.
Flame producing apparatuscapable of producinga natural Eas flme at a flow
rate equivalent to an input of 33,000 to 37,000Btu/h, and maintaininga
f1- at a temperatureof 1,093°C .30”-00”.

Power supply capable of producing a potentialof 100-12SVac at 60 Hz,
capable-of delivering2 amptre~. -

Ammeter certified to an &c-acy of 1 percenthaving capabilitiesof measur-
ing de test currentssptcifiedin table 1.

Vibrationapparatus capable of vibrasingthe mated connectorcontinuouslyat
33 Hz with a total txcursionof 1/4 inch.

Power supply capable of producingdc test currentas specified.

3. TEST 5Ak01LE.

3.1 =. The test simple shall consist of a mated, torqued.high temperature
wired connector.

3.2 S.mmplepreparation. me sample S&I]1 be prtparedas follows:

a. Thoroughly clean of oil, grease, dirt and foreignmaterial using a non-
combustible solvent.

b. Wrap the plug wire bundle with glass tape C.Zprotect by suitablemeans to
ensure that the uirt Innuileis capable of meeting the electrid require-
❑ents of this test.

c. Physical and electricaldegrade.ticmafter 20 minutes exposureand 6 minutes
electrica1 assessment.

4. TEST PFKICEOIJRS.

4.1 Mounting. Unless otherwisespecified,the mated. torqucd and wired connector
shall be mounted on a fixture in accordancewith figures1, 2, and S.

4.2 Gas flow. The flame shall be natural gas at a flow rate equivalentto an inpt
of 33,000 to 37.000 Btu/h during the entire test.

4.3 Exposure. The connector asse.mbly shal1 be exposd to a 1,093°cminimum flame
(measured0.250 inch from the assembly)far a pericd of 20 minutes. Simultaneous]y the
assembly shall be vibrated continuouslyat 33 Hz with total excursionof 1/4 inch.

4.4 Test Potential. Ouring the first 5 minutes of the test, unless otherwisespeci-
fied, all contacts shall carry the dc currtnt specifiedi“ table 1 without break in
continuity. Electricalintegrity sbmll be maintainedthrough the first 6 minutes of
test. During the sixth ❑inute of the test, the potentialspecifiedin 2.C.shal1 be
aPPli~ betwem Sdjscent contacts.
2 smperes.

and between contactand shel 1, and draw no mort khan

10
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TABLE I. Firewall test currents.

5.

I
6.

tim:

I co S1 Ze

~

OC test currents
Mating end Wire barrel end (amperes)

I
22 22
20 20
16 i6
12 12

8 8
4 4
0 0

5.0
7.s

13
23
46
80
150

00cLMShTATION. Data sheets shall contain:

a. Title of test, date, and name of operator.
b. S~le description- Include fixture, if applicable,
c, Test equipent used and date of latest calibration.
d. Values and observations.

SIM4ASY. The followingdetails shal1 be specifiedin the individual specifica -

a.
b,
c.
d.

Special mounting, if applicable (see 4.1).
Vibration frequency,if other than 33 Hz [see 4.3].
VoltaB.Sand test currents, if other than herein (see table I and 4.4).
Physical and electricaldegradationacceptableafter 20 minutes exposure
and 6 minutes electricalassessment (see 4.4).

I
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●✎✎ k FOR DETAI19OF
FIREwALL FIXTURE

SEE FIOURES ?.AND S

t

VIBllATION
DIRECTION

a“”””
DIMENSIONS IN INCHES

FIGURE 1. Firewall testsetup.
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SIILE’IAsnLvms (.250
(IREC4U1VALSNT

l-+-t-l

w11.000r 0. . .

0.200 . . . . .

. .0. .
. .

?g@’Llo.:oo-l*

auPPDnT
PuTE

SEE DETAIL B

SEE DETAlL A
7.000 ! Onn

~wcLD— h0211STEEL

DETA1L 8

?MK

fNCHES
125

:190
.25o
.500
1.000
1.250
7.000
& 200
10.000

DIMENSIONSININCHES 11.000

FIGURE 2. Firewall fixtureasaemblv (t!mlcal).

I

MM
3.18
4.83
6.35
12.70
25.40
31.75
177.80
208.28
254.00
279.40
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.250SI,EKT ASRXSTOS

L

OR EQUIVA1.ENT

In.000

IJ

4.000

T

“ .600R “ “
s.Z9D

. .
8.200

(178E0,D)
@EE HOLE PATTESNI

SNSZT ASnESIOS

lox 10 x .062

4

WU STEEL

Iik.

$&& ~“oo”

PAYTERN)

~m . .0 1

IsSEQW
10.000. .

. . .

. ..-.

@EE iXZ 2) B (4RZQ’D)
(SEENOTE 3)

“K=W’’””I-I
Fm

-:-
(17RSQ’D) WPPORT PUIT

CmtNlcc’ronMOUNT2NG
P2.ArE

NOLE PA’S7SRN

NOTES:
1. Dimensions are in inches. Unless otherwise specified,sftmensionssymmetrksl

about centerline.
2. A hole ahsllprovide suitableclearsrme for the applicablecmmector.
3. B comector mounting holes shsllbe as specifiedon the SppliciibleMS standard.

FIGURE 3. Fi-11 fixsre details(tyoical~.
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METWOD 1011

ALTITUDE-LOXTS!4PERATURE

1. PURPOSE, The purpose of xhis test is to simulateactual serviceusa~e
ing low temperatures,and applying the te~t voltage at simula~edaltitudes.

2. TEST EQUIPMENT.

by induc-

2.1 Altitude chamber. The altitudetest chamber shall consist of a suitably sealed
chamber with necessaryvacuum pump equipmentto ❑aintain a reduced pressure of ❑ercury
as reauired to simlate at least 110,000feez of altitude [5.74 torrl. The chamber
shall‘haveprovisions for electricalconnections.

3. TEST SAMPLE.

3.1 -. The test sample shall consist of a fully nssembled,m8ted electrical
connectorwith the specified number of contacts. proper wire type, size, end prepara-
tion, sealing plugs, end other hsrdwareshall be as specifitd. Cnnnectars to be
tested sbal1 be fzee from fozeign ~tter that could affect their operation. It Shsll
be verified that wires provided for connectionto connectorbeing tested are electri-
cally connecwd.

3.2 Preparation. When cleaning is specified,the assembled conntctorshal1 be
cleaned with e s“itsble solvent, dipped in distilled water while still mist with
9olvent,and conditionedin an air circulatingoven at 35” +S”C for 2 hours. when
TemOVtd from th= oven, parts shal1 be cooled i“ ambi~t co~itions for 1/2 hour before
the test. When specified,special preparationsor conditionssuch as special test
fixtures,recc.nrmctions,gratding, ad isolmtinnshall be required.

4. TEsT P!4tMXOuRE..

4.1 Altitude-1owtmp erature. Wired,mated assambltdconnectorsshall be amdi-
tiontd in a dry oven at a temperatureof 50” +5-C for a minimum of 8 hours. The con-
nectors sbal1 be wired in a conti.numsstries-circuitand placed in a chamber that wil1
simulate aczna] s-ice “sage with strainrelief clamps installed.

a. Reduce th.schamber internaltemperatureto -S4
. +0.
-4 C and maintain until

th= connectorstabilizes.
b. Reduce the chamber int=rnalpressure to a maximum of 20 torr.
c. Maintain the above tarperatureand pressure for I hour minimum.
d. Unless otherwise Zpecified,apply 62S V rr,s, 60 Hz between the connector

shell and all contacts for 1 miome, minimum. A disruptivedischsrge
occurringwith the voltage applies 60 seconds or less shall be identified
as a failure,

e. With the test voltage removed,increase the chamber internalpressure and
t-~ratwe [0 StandardambientCmntitio”sand allow the CONECtOr w
stabilize.

f. With the connectormated and the series circuitopened, .subject the
connectors td tbe dielectricwithstandingvoltage test ❑ethod 3001, artd
the insulationresistancetest method 3003 of this standard. The test
voltage shall be applied for S seconds.minimum.

wE7WDD 1011

1

Downloaded from http://www.everyspec.com



MlL-STD-1344A
1 Sept 1977

I
5. CttCIJME~ATION.Data sheets shal1 contain:

a.

I b.

::
e.

Title of test, date, and name of operator.
Sample description- Include fixture, if applicable.
Test equipmentused and date of latesL calibration.
Test procedure.
Values and observations.
(1) Record chamber pressure, temperatureand duration of each cycle.
[2) Record: Insulationresistancevalues and identityof each contact pair

in test sample.
Dielectricwithstandingtest results and identityof each
contact pair in test sample.

I Connectorvis.”alexamination.

6. SU?.IU4Rt’.i%e fd lowing decai 1s shal I be specified in the individualconnecro?
specification:

a.
b.
c.
d.

I e.
f.

Wire type and size (see 3.1).
Number of contacts and sealing plugs (see 3.1).
Wire end preparation (locationin chamber) (see 3.1].
Connector accessories- Support hardware to be installedon comector
specimn during test (see 3.1].

Connector specimenpreparation [see 3.2).
Test voltages for altitude, dielectricwithstandingvoltage, maximum leakage
current, and test voltage anlication time, if other than 5 seconds
(see 4.1).

*
)

kWiliOD1011
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FLAY4M4SILIlT

1. FvRP03E. The purpose of this test is ro detemine the conmect.artsresistance to
burning when exposed to a flame. burning resistanceis definedas the abilitY [0 not
support or propagate combustionafrer an isnicion source is removed. Ibis test evalu-
ates the time it takes for the flame of a burning connectorto extinguishafter remva I
of the applied flame, and the possibilityof the spread of burning, as caused by burning
droplets and after-glow. mis test does not siralateany actual serviceapplication.
It is intended to test a connectorby itself in a conditionthat can readilybe dupli-
cated in any test laboratory.

2. TEST EQ31PMENT. Test equipmentshal1 be as follows:

a. A test chamber shall be used that is prntectcdfrom draftsbut provided
with ❑eans for venting fws at the top and admittingan adequatesupply
of fresh sir at the bottom. A chtmistryhood with the exhsust fm turmd
off, or a metal box about 2 feet wide by 3 fttt high by 2 feet deep, with
~ OP=IIfront or a viewing wind- and holes for air inmAe and venting of
fumes my be used.

b. A Sunsen or Tirrill, or equivalentbum with a 1/4 inch inlet,a nominal
bore of 3/.9inch, and a height of approximately4 inches from the prti~
inlers to the oap. lhe cube shall not be equippedwith end attachments
such as a stabilizer.

c. A 20 mesh (20 openingsper 25.4 mm), 0.017 inch (0.043EM!)diameter iron
wire gauze, 5 inches (127m) square and/or a piece of fIsmmable=terlal.
a layer of untreatedsurgicalcotton, shall b, positionedcentrallyand
horizontallY 12 inchtsbelow the bottom of the samples so that any bum-
iIISPUrticl.S or drippingmattrial from the snmple will fall on the
fl~ble material.

d. A supply of technic-algrade ❑ethane gas with suitable rtsuIawr and ●eter
for uniform gas flow [naturalgas having a heat content of apprnximtely,

1000 STU/Ft3 = 37 x 106 j/m3 has been found to provide similarresults)

c. A ring stand with clamps,or the equivalent,for horizontaland vertical
positioningof the sample and the wire gauze. Uouncins clamps Shall be
locared so as nor to act as heat sinks.

f. Stop watch or other suirable riming device.
g. Conditioningroom or chamber capable of being maintainedat 23” *2-C

(73” t3.6”F) and a rtlative humidity of SO :5 percent.

3. TEST SAMPLE.

3.1 a. A rest sample shall consisr of an ummatcd connectorsith unwired con-
tacts assembled. The test procedurerequires a minimum of three test smrples.

3.2 sample preparation. Samples shal1 be thoroughlycleaned of oil. grease.dirts
and foreign material using a noncombustiblesolvent. The samples arc to be conditioned
for at l=ast 48 hours at 23” +2-C (75”>5.64F] and a relativehumidity of SO :S percent
to establishmoisture equilibriumprior co testing.

4. TEST PR~EuURE. Unless otherwisesptcified. the followin!applicabletest pro-
cedure shall be complied with.

MEllff2D 1012
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4.1 Test procedure. The test pmadure Shill be as follows:

a. ~less otherwise sptcifitd, testing shall be perfomed at standard ambient
condirions.

b. me test sample shall be held by a mountingclnmp within the chtir with
the wiring face vertical, the longest dimensionof the wiring face in the
vertical plane and paral1=1 to, and a u,inimtmof 6 inches from any side
of the ctier.

c. A Piece Of flammablematerial shall he positionedas specifiedin 2.c.
d. ?he burner of Z.b.shall be adjusted to produce s blue flame. me temper-

ature of the hottest portion of the flame, as measured with a t3termo-
couple pyrometer,sbalI be not less than 843-C [I,5S0-F).

e. YIIeburner flame shal1 be applied in acetic= with the test conditions
of table 1, centralIy at the lower edge of the test sample to the wiring
face (backJ for one set of test specimensand to the mating face [front)
for another set of test specimens. It shalI be pesitiobedperpendicular
to the s~le, and at an angle of 30 degrees to the vertical plane of the
sample. l’tteflare shall not impinge on the clamps or other devicesthat
hold the test sample, unless these devicesare normlly used in service
co support the s~le. The burner shalf be positimed frm the Iouer
ed~e of the s~le so that the end of the burner tube is 1/2 the heifit
of-the f3me (s&e figure 1].

TABLE 1. test conditions.

Flant applicationC&
(seconds]

——-- ..-

. ..—.. --— .. . . .
Number of applications

of flame
I

do 1
- 30 1

10 1
—— .

f. Unless othefise metifisd. the ftillminfhall b rbe tritaria fox
failure:

(11 Burning aft= ram-l of spplied f1=0 shal1 extin~ish within the
time specified in table II.

I (2J After-glowshal1 extinguishwithin time specified in table 1I after
burning ceases.

(3) 7?iereshall be no dripping which shell”cause the flammablematerial
to ignite.

(4) There shel1 be no violemt burning or eqlosive type fire.

TABLf 11. Flame and titer-glowcxtinuuishirm time.
I ,-

1 Conditions
Flane extinguishingtime After-glowextinguishingtime

(seconds) (seconds)

A 3 3

1 B 15 15
c 30. .

‘Flame plus glow time

.
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I

TEST CHAMSER (2. o.)

TEST SPECIMEN (3.)

1= ~
1/2 FLAME HEIG14T(4.Ie.

I

BUNSEN BuRNER (2. b.)

\

3ty~

\

12.600

I

L .Soo I

!0
FIGuRE 1. Flsrnmabilitytestsetup.

7
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5.

6.
tion:

OOWMSNTATION. Oata sheets shal1 COUtati:

a. Title of test, date, and name of operazor.
b. Record test conditionand results of test procedure [see table 1)
c. Record values for:

[1] Time in seconds of burning of visible flame 0. the sample after
removal of applied fl.s.me.

(2) Time in secondsof after-glowafter extinction of flame.
d. Record any dripping or falling of particles (burninEor not burning)onto

the flammablematerial or ignizionof the flammablematerial.
e. Record any violent explosion,sputreri”g,or other ““”suI type burning.

SUM4ARY. The foI1owi”gdetails shall be specifiedi“ the individualspecifica-

a. Test conditionfrom table 1, (see 4.1).
b. Flame and after-glowextinguishingtime, if other than the time specified

in table 11 (see 4.1 f(l)).

WTtKlo 1012
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sIM21A1’EOLIFE

●

1. POSFOSE. YIIepurpose of this test is to detemninethe adequacyof a connector
to perform its operationalfunction on land (genenl and heavy duty), aircraft,marine
or underwater for the representativexicjeperiod of application. This method shal1 not
be used prior to low level mess.=tment (method3002).

2. TEST EwIfMSNT.

3.

3.1

a. Separate chambersmay be used to conduct the tests nottd for extreme
temperatureconditions. thnbers .shal1 recoverwithin 2 ❑inutes after
sample transfer. Room tqrature shall be 21” t3°C (70” fs”F).

b. Pressurevessels usel to conduct the hydrostaticpressure tests shall be
designtd in accordancewith the ASME PIwssurtVessel Code.

c. Vibrationtest equi~t shall be specified.

7?3’7SMP2.S.

-. A test sample shall consiYtof a cateable asstably.

a. Yhe test sa@es shnl1 be visually e~ined for chips, cracks, tears, loose
or IElssingparts, proper lubrication,proper assembly and mateability.
by samplewhich shows degrdati.m, wear or any other physiCS1 defect
shnl1 be replacedbefore testing.

b. lhe test semples shall be wired and assembledaccording to the manufactur-
ers or m.ilitm-yru~atlcms. Uaintenaneeaging preconditioning
shal 1 be conductedin accordancewith prescribedprocedu~s on all con-
nectors having rmovable contactsand shal1 consist of one s] and
in5ertionof all of the contacts i“ each Dlua and receptacle.

c. Unl●ss oth~ise specifitd,the test sampl•~ s~al1 be wi~ with conductor
sizes matching the contactsize in the cmmtctor. Yhe wire type and
camfi~tion 6bn13 be .mhatepecified,or that reccmmmndedby the con-
nector manufacturertien no military specificationexists.

d. Alternatecontacts of the c-ector sha]1 be wired in a series circuit
(see fisme 1) between a sourcea“d a load such that adjacent contacts
are ar oppositepotentialwherever possible. In the ●vent that the
connectc’rshave mre than one size contact,each contact size shall be
wired as sepaxntcconnectors.

LOAO

mllioo 101s
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e. The mated, wired connectors shal1 be connectedbetween a sourceand a load
such chat each circuit will be continuous1y carrying the maximum oper-
ating voltage. The operatingvoltage and rated current shal1 be that
specifiedor that recommendedhy the manufacturerwhen no miIitary
specificationexists.

f. The test cycles describedherein representa particulararea of conneczor
aPPliCatlOn and are completewithin themselves. Testing of one connector
sample must be limited to on. applicationcategory althoughthis cycle
❑ay be run as ❑any times as is required to provide the necessarynumber
of ynit hours.

g. ‘lhecriteria for failure of rhe test sample shall be determinedby the
following: The test samples shall operate the load specifiedin 3.1 e
throughoutthe entire CYC1e. The total life of the connectorsha11 then
be the total number of unit hours the load is operated.

6. TBT pn~E.

4.1 Test conditionA (Kenerol duty land). lhe test sqles initiallyat room
temperatureshal1 be dlvlded Into two equal groups, placed in suitable chambers,and
subjectedto the followingcycles:

a. G-w 1.
(1) Initialch-er conditionsto be 21° t3°C (70” is”F). 50 *5* RJi;

maintain for 11 hours.
(2) Raise chamber conditionsto 39” t3°c (100” ts”Fl, 80 fSl SW rise to

be accomplishedover 1 hour period; maintain conditionsfor 11 hours.
(3) Return to initiaI sample condition (room temperature),with drop

accomplishedover a 1-hour period.

b. Group 11 (stc table I):
(1) fniti@ chamber conditionsto the specifiedlimit of 11 i3°C (+S”Fj

with qcontrolled htidit y; maintain for 10 hours.
(2) Dmp chuhx conditions30 the sam spplisablelimit of T2 5-C [5-F)

with uncontrolledhmidity; drop to be accomplishedeve; a 2-hour
period; maintain condttion for 10 hours.

(3) Return to initial sample condition (room temperaturewith rise accom-
plished over a 2-hourperiod.

c. After each group has coupletedone cycle as describedabove, the samples
are unmated, rauated, and switched so that group II goes through the
group 1 cycle and gm.p 1 goes through group 11 cycle. lhlS provides a
48 hour cycle for each group. The transferof samples shal1 be accom-
plished within the firsr hour of the first phase of each cycle.Provisions
~hal1 be made to remove power.from the connectorswhile they are unmated
and remated.

TABLE [. Temperaturelimits for use in test cycles.

~

KfTHoo 101s
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4.2 Test condition B (heavyduty~. lhe test samples initiallyat room temperature
shall be divided into thrte groups,placed in suitsblechnmberaand fixturesand sub-
jected to the followingcycles:

a. Group [.
(1) Initialchamber conditions21” 23*c (70” :5”FI, 50 Z5 percent WI;

mainrain for 11 hours.
(2) Within 1 hour change chamber conditionsto 38” :3*C (100” f5”F],

80 L5 percent iOi;maintain for 11 hours.
(3) Within 1 hour rctur” chamber to initial conditions.

b, Group II.
(1) Initial chamber conditions74” i3°C (165” i5”F), hmidiry uncontrolled;

mai”%ain for 10 hours.
[2) within 2 hours change to -55” 13*C (.67”:.5-F),humidity uncontrolled;

maintain for 10 hours.

c. croup III.
(1) M3unt sqles, for vibration,in plane specified.
(2) Vibrate as specificd in conti-us cycles for a duration of 24 hours.

d. After each group of sampleshas compl●ted the 24 hour phase, they shall be
rotnted and tested to the next higher ph?.3e(group I goes to groq II,
STOUP I] IFMS m group Ill, S=UP 111 SOeS to group 1). lhis is conti.-
ued until each group of smnples has been thmgh each gTuup of tests for
a total of a 72 hour cycle. Sach connectorshall be unmated and rcmated
during the transfer from gr.aopto grow. Provisionsshall be made to
reuove power from the connectorsMIIilethsy art unzmted and rammtad.

4.3 Test condition C (aircraft)-. lhe test samples shall be placed in a scaled
chamber of swch size thmt can readily be mttathtd to a tibmto$ table. Yhe wiring of
the connectors (see S.1 c_)betwt~ the Id and the connector,and between tbe source
and the connector@hall be such m to mtintain thtd4skJ Mndition of the tier.
lhe chambtr conditionsshal1 provide the followingcycle:

a. ReduccIcbmaber pressure to 1.3 io.2 inws. )bintain for S hours.

b. Inject air, at atmosphericpressure, imo the top of the chazaber.The
injected air shall be 88” 33°C [190° 25-F) and shall bubble through
water at SS” i3°C (190”+s”F). Maintain for 4 hours at aurdmpheric
pressure.

c. Du’ringthe last hour of phase 4.3 b.vibrate c-r and connectorpackage
through one complete cycle as specified. Ibis provides a 12-hour cycle.

4.4 Test condition D [m.ari”e). me xest smpies, initiallyat roan temperature,
shs13 be placed in suit.ablechambers and subjetted to the followingcycle:

a. Initial chamber conditions21“ +3*C (70” *S-F], SO J5 percent AH; main-
tain for 10 hours.

b. Within 1 hour change CYIaQ~rcotiitio~ tc.49- .3-C (120- ~S-F)!
80 :5 percent AH; maintain for the remainderof a 10-hourperiod.

c. lnume.diatelyupon completionof step 4.4 b.rt!wve ~amples and su~.ersc
immediatelyin syntheticocean water, (seeAsI?4D 1141-52)at
r- temperature. (Samplesshal1 bt removed .s soon as entire
connectorhas passed beneaththe surface.)

I

MSllDD 1015
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d. Within 1/2 haur from completionof step 4.4 b, place sqles in a chamber
at -5S” ts”c [-67” 35-F); maintain for 2 hours.

e. The test samples shall carry the load specifiedin 2. a. throug!,the a.,
b., snd d. steps of this cycle. .4xthe end of the cycle, connectors
shall he allowed to warm to room temperatureand shall be unmatedand

I remaxed. This provides a 23 hour cyc1e. Provisionsshall be uade to
remove power from connectorswhile they are urm!atedamd remaced.

I 4.5 Test conditionE (underwater). me test samples initiallyat room temperature
shall be divided into two groups and subjected to the follc+ringcycles:

a. Group I.
(1] Initialchamber conditions 21” t3°C (70” f5°F), 30 L5 percent SM;

maintain for 10 hours.
(2) Within 1 hour change chamber conditions to 49” f3°C (120”*S-F],

80 .5 percent wH; main=ai. fOr the re=inder Of a lo-h= P=i~.
(3) Withi= 1/2 hour place samples in a chamber at -5s” f3°C (-67”S-F];

maintain for the rtmainderof a 4-hOurperiod.

b. Group II.
(1] Sukcrge sampIes in synthetic ocean water (see ASIM O 1141-S2) at room

tcqersture to the specifiedpressure limit of P 35 percent (see
table 11); maintain for 23 hours.

(2) Rewve samples from pressure vessel awd .21.JII1 hour for 8iY drying.

c. After each sroup has cmpl eted one cycle as describedabove, the group 11
samples are unmated, rem.?.ted and swirchtd so group 1 s~les go through
NXWUP II test and f70uP 11 ssqles go through group I tests to provide
a 4S hour cysle. The transferof SSMPleS shall be accnqlished within
the first hour of the first phase of sach group. ProvisionsshalI k
Pravided to —e power frtm —tars .wbile* are uraatad and
l-emated.

TAILS 11. Pressurt level.

5. DOCO?SWATION .

a.
b.

::
e.

L
Level

I
11
111
N 5

pressureP $5%——

lb~/in2

1,000
3,500
10,000
16,000

Oatn sheets sha21 contain:

Title of test, date, and name of operator.
Sqle description- Includefixture, if applicable.
Test tquipmcmtused and date of latest calibration.
Test procedure.
Values and observations.

FsETHm 101s

Downloaded from http://www.everyspec.com



MIL-S3%1344A
1 sept 1977

I

6. SIJ4WRY. The followingdetailsshall be specifiedin the individualspecifica-
tion.

Conductor si:., if not ❑atched to the concact size [see 3.1 c>.
Wire type a“d configuration(see 3.1 cJ.
0PCTatin!4voltage and rated current (see 3.1 e,l
Wumber OC unit cycles required [see 3.1 f.).
Related rcsc condicionLO bc LesLed m (see4.1, 4.2, 4.3, 4.4, and 4.5).
Temperature limits (whereapplir.able)[see table 1 a“d 4.1 b.).
Pressure Jimits (whereapplicable)[see table 11 and 4.S b(l)).
Mounting for vibracicm (see 4.2 c)

ilEIWOD101S
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FLUID M4SRSION

1. PURPOSE. The purpose of this test is to determine the ability of an electrical
comector m. resist degradationwhen exposed to specific fIuids with which the connecto.
may come into contact during its service life. Typical degradationfrom this test
might be:

a. Swel1ing of any materials.
b. Softening of any materials,
c. lass of seal or adhe=ive bonding between twa bondtd surfaces.
d. Reductionof electricalproperties.
e. Discolc.r.stionof mat-in]s, fini~es and marking, but this may not be

considereddetrimental.

2. TEs7 EQuImtEw7.

a.

b.

c.
d.
c.

+U breakers (one for each test fluid) or similar stainlessvessels to
Comain the various fluids in a sufficientquntity to unpletely ~rse
mnttd connectors,includingwire, if appropriate.

An air circulatingoven capableof maintaining temperature=within IS”C of
required setting. I%e mnximm test temperatureis 175°c (347”F).

l~sicm thermometercoverin~ the range of O“ to .130”C (32” to 302”F).
Table stoves or hot plates.
Iimlessotherwisesnecified.test fIuids shall be i“ accordancewith table 1.
The fluids Iiit&” repr&&t those in wide general use. When Other SPecial
fluids are required for a particular connector,such as ethylene glycol,
●t al, they shall be specified. The test temperatureshall be at least
10”C bel”bw.the tluids” flash point.

3. ‘tt!277SAMPLes. A mattsble c01m8ec0r●S861y 81 d9Ks&b0d bOICN is T0QUi2d :fOZ
each fluid tested.

“a. Wired or tiired - If rtquLred, the cammstor shal1 be wired as tpeclfitd.
The tire shall k the minimm size O.D. for which the WIInecsorwas
designed and the wire length shalI be sufficientto enable the connector
to be immersedwithout the wire ends becoming contaminatedwith fluid.
Teflon TFE insulatedwire is recxended becawe it is fluid resistant
and capableof withstandingthe test temperatures. !+%ensealingplugs
are suppliedfor use in unwired contmt cavities, they should bt installed
in place of wire in approximateely 10 percatt of contact cavir.ies.

b. Mated - !#henthe connectors are required co be maintai”td in a mated condi-
tion for te.w, the coupling and locking❑echanism that is an integralpnrl
of the connectordesign shall be used. If connectorsdo not have a
coupling and locking❑echnnism,a suitable method of clamping them tog-
ether must be detailed by the testing agtncy and must be capable of
fitti“g within the fI“id containersand withstand the fluids and test
temperatures.

c. Identification- The connectors shall be suitably identifiedboth as to
mating ass~blies and with tbe fluid i“ tdiichthey are to be immersed
(1P-. for plug and IR-a for receptaclein fluid (a)). All wires on each
plug and receptacleshrillbe identifiedwish the corrcsp.ndingcontact
designntian. Al1 identificationmarks shall bt durable enuugh ta ccauplete
the tests without 10SS of clarity (metaltag= for connectors,numbered
sleeves or fiags for wires).

0 /
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TABLE 1. Test fluids and cycles.

&

est cycles

I
(a)
(b)
(c)
(d)
(c)
[f)

(s)

(h)

[i)

[j]
(k)

MIL-H-S606 [hydraulicfluid)
Hydraulicfluid ~/
MIL-T-5624 [gradeJP-5)
MIL-L-7808 [lubricatingoil)
MIL-L-23699[lubricatingoil)
MIL-A-8243~/ (defrosting
fluid)

NIL-L-2S769, ~1 (diluw.i
for cl~.)

MIL-G-3056,t~e I
(gasc.line)

Isopropylalcohol Per
37-1-735. made k or B.
■ixed o& ~art by vol&
with three parts by
volume of mineral spirits
per 2T-T-291, type I or
P-O-680,type I

1-1-1 trichloroethane
Azeotropeor trichlc.ro-
trifluoroethe.ne(Frean21A
or e.aual)and ❑ethylene

,ndition

,.. .

Immerse

:3°C

minut.ss

8S’C
85“C
25°c
120”C
120”C

6S”C

65 r.

minutes

2S”C

1 +0.1
mi-iite
in fluid
kc ram.
temper-
ature

Drain

1 hour
minimum
in air

at room
temperature

24 hours
in free air

1 hour
minimum
in air
at -

temperature

ven cure
6 hours

~?.”c

100”C
1Oo”c
55°C
125*C
125°C

100”C

7noor

baber
of

a

7

5

1

~1 M2-V chevronoil 3T014SL80001or equivalent.

~1 Coolanol 2S or equivalent.

~1 Mated connectors.

4. Tfsr PROCSOUPf.

4.1 Initialmating and un.matingforces. The w.rq”es.2*forces rq”irsd to mate ivd
unmate each conneccorassembly shal1 be ❑easured and recorded. Refer to method 2013 for
test procedures.

4.2 Fluid immersion. Before preceding with the fIuid immersion,the specifiedtest
fluids shal1 be preheated.“til temperaturehas stabilized.

4“3w A cycle shall be as defined in table 1. Transition time betweensteady
stare con Itlons shal1 be 2 minutes, maximum. Steady state cdditions shal1 be .1 minure
unless noted. Connectors shall be drained by gravity during drainage portionsor cycle.
After oven cure, remove connectorsand allow to stabilizeat room temperature for a
minimum of 1 hour.

METHOO 1016
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4.4 Final mating and unmating forces. ~e torque or forces required to mate and
unmate shall be measured and recorded. The test procedureshal1 be in accordancewith
method 2013.

5. DOCUNffi7ATION. The data sheets for the test shall contain che fullowing:

a. Title of test, date, and name of operator.
b. Sample descriptionand identification- includefixture, if applicable.
c. Test equipmentused and date of latest calibration.
d. Test fluids used.
e. Observations,❑easurementsand results arrnngcdin a lSbefore”and “after!’

szyle; preferablyusing one sheet for each connectorpair.

6. SllMAKY The followingdetails shall be specifiedin the individualspecifica-—.
tion.

a. Test fluids, if other than in table I (see 2.e)
b. Forces or torque requirements(see 4.1).
c. Final mating and unmating forces (set 4.4)

MFISUD 1016

.

Downloaded from http://www.everyspec.com



MIL-SID-iS44A
1 Sept 1977

CLASS 2000

MECHANICAL TESTS

!0
.,’

Downloaded from http://www.everyspec.com



I

I 42

M2L-SSD-1S44A
1 Sept 1977

MHliOD 2001.1

C9~ACI AXIAL CONCENTRICITY

1. PURPOSE. The purpose of this test is to dnterminethe straightnessof contacts
by ❑easuring a total indicatorreading [TIR)value. Axial concentricitycan bc ❑cas-
ui-edafter ct-inpingto determineaxial defcmmatio”.

2. TSST EQUIPNfhT.

2.1 Axial deformation,

a. Ground precision chuck.
b. Dial gag= indicator, .0005-inchincrementswith a 3/32-inchdiametertip,

spring loaded.
c. Stand (for holding chuck and indicatorin proper position).

3. TSST SMIPLS. Sa5ple shall consist of 8 cOnt*ctor a contact crimped to a wire..

4. TEST PROCEDURE.

4.1 The rest procedure shall be as follows:

a. “Run-out”of chuck shal1 be less than .000S inch when ❑eastrrcdon e.steel
Sage pin (approxiu.ately 1/16-inchdiameter),1/2 inch away frcm chuck
face.

b. Chuck the contact i“ the area shown in figure 1.
c. Position the dial indicatorw the measurementpoints shw in figure 1.
d. Turn the chuck through 360 degrees and record the differencebetween the

maximum and minirum value at each ❑easurementpc.inx;this is the 11x.

S. 00W@.’TATION., oata sheets contain the following:

a. Title of test, &ta, and name of operator.
b. Sample description- Includefixture, if applicable.
c. Test equipmentused and date of latest calibration.
d. Values and observations.

6. SIJMW4RY. The followingdetail shall be specifiedi“ the individualspt?cifi-
cation:

a. kximum allowableTIR values for samples (see4.1 d.)

I

I
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1 FOfNfw-C%%’NG1 -i i-(x’:”)
II -1 I

II

1

L mL INOICA7QR PN09E PLACED NERE
FOR MEASUREMENT OF nR

NOTE: For size 12 and larger Pins,
x . 1 pln dlamater
Y - .05 inch

FOr pins smaller than size 12. X = 2 pin diamters
Y . 1/2 the distancefrom the

*r of the wire bSWel m
tha begimfng of the crf~
indent.

I

FIGuR2 1. Axial concentricity(TIR) measurement (tvpical1.

NE1-smo2001.I
I
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1. PURPOSE

I.1 -. The purpose of this test is to determine the degradation co the test
connectorwhen subjecced to stresses similar to those which may be expected by insert-
ing and removingcontacts during ❑ainrennnce. Oe~adation to the connector shal1 be
measured by subsequenttests as follows:

a. Contact retentionvalues (force in pounds and ❑etric equivalents).
b. Insertionand removal forces (force in pounds and ❑etric equivalents).

refer to method 2012 for insertionand removal force measurement tech-
nique.

c. If the comector is environmentaltype, visual inspectionfor damage to
wire seals shal1 be done before altitude immersionor mistuxe resistance
test.

d. AIIyother tests that are necessary to evaluate the effect of the mainte-
nance aging shal1 be specified. The S- tests are perfomsd before and
after a conditioningprocedure.

1.2 Application. This procedure sppli.s only to cOIIIMctOrassemblies containing
reuc$fablecor.tmctsand shall be used when a connectoz is to be stresstd in the Stress
of contact retention and conductor sealing.

2. TSST EQUIPMENT. Test equipmentshal1 consist of the insertionsnd removal tools
specified. A force gage of suitablerange for the forces being measured, so tb.stthe
reading shal1 lie i“ the middle SO percent of the scale, where practical, with a
nominal accuracyof 22 percent.

3. T= SAMPLE. l%e sample shall consist of a cmmector with al1 Contacis
installed,wired with wir.stypes, gsgds and lengshs,05 specifid.

4. TssT PstKEOLoll.

4.1 C9nt.dctinsertionand removal. If applicable,k.oscnor remove haxdwnfe to
permit ramove.1and reinsertionof contacts. (Sardwareshal1 remain loose or be r=ed
during the specifiednumber of insm.tions and removals of the contacts.) Unless other-
wise specified,there shall be 10 insertionand removal cycles. The fmce rCqU&Cd to
inserr and remove each contact in and from the connector sha I1 be measured during the
first and final maintenanceaging cycles in accordancewith method 2012.

s. 0KIB4WTATION. Oata sheets shall contain:

a. Title of test, date, aod name of operator.
b. Saqle description - Includa fixture, if applicable.
c. Test equipent used and date of lazest calibration.
d. Identificationof test ❑eth.sd.
e. Values and observations.

6. SHY. rne followin#details shall be specified in the individualspecificat-
ion:

a. Ots=datim allo.ad due w =aintenmca aging test (see 1.1).
b. Design cm type of insertionand utr.hdrawalt0015 (see 2).
c. Installationrequiracnts (see 3.).
d. t6mber of test cycles, if other than 10 (see 4.1).
e. Sequirem.t of insartionand rcaoval forces (see 4.1).

Mimsoo 2002.1
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1. PIJRPUSE.
crimned contact

MEllfOO2003.1

CRIMP TENSILE STREWTN

?he purpose of this xesc is r. dexerminethe ❑echanical strengthof the
to conductor ioint. l%e values obtained ~ive an indicationas to the

rela~ive strength of the join;.

2. TEST EQulFUENT. The testingdevice sha12 require the following:

a. Clamps, jaws, or other mans, that wil1 not distort the contact in rhe
crimp area, to hold the contact and conductor.

b. A mechanismto separatethe holding devices at a constant rate of speed
of 1 ?114 inch per minute.

c. A gage to regisrer the amounr of tension being exnrted between the contact
and conductor.

3. TE5T SAMPLE. A test sample shall consist of an identifiedcontact and a 2-inch
❑inimtm conductorcrimped togetherwith the specified tool.

4. TSST PROCFDNRE.

4.1 Place criupedsample into tesr fixture of tensile tester.

4.2 Activate tensileequipmentso that an axial force i,sexerted at a speed of
1 fl/4 inch per minute sefararingcontactand conductor.

4.3 Record tensiledata and examine s~le.

s. 00C0?lS~ATION. Oata sheets shal1 coma in:

a. Title of test, date, and nsme of operator.
b. Identificationof contact,wire, and crimp tool used (includingtool

selectorposition, if applicable).
Test equipmentused and dste of latest calibration.

~; Idenrificaci.a”of test method.
e. Values and obscq-vatio”s:

(1) Tensile data.
(~) M;d:j: separationshall be recOrded in accordancewith th= fO1lowink

[a] Slip (pull out).
(b) Conductorbroken in crimp area (some or all).
(c] C.a”tacrbzmken in crimp area (some or all>.
(d] Conductorbroken outside crimp area (“or i“ gripping area).
(e] Co”tact broken outsideof crimp ar=a.
(f] Other (define).

6. SLmsLkRY. T%e followingdetails shall be specifiedi“ the individualspecifica-
tion:

a. @antity and idenrity of contact-conductorassembliesr=quired for tesr
(see 3.).

b. Identityof crimp tool to be used and applicablecontrols and instructions
[see 3.).

c. Ni”im.m tensile srrenEth requirements (see A.5)

ME7Tm0 2003.1
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SH2CK (SPfCIFISOFULSE_J

7>

I

1. PURPOSE. his test is conductedto determinethe Suitabilityof connectorsand
connectorassemblieswhen subjcctcdto shocks such as those expectedfrom rough handling,
transpc.rtatiom,and military operatio”5.

2. = El?.JIFltSYTt.

2.1 Shock machine. llIeshock machine utilized shall be capableof producingthe
specificiiiWt shOck Wls= u shO~ Om fi-=s 1 of 2, as.applicable. me shock ma~ine
U=IYbe of the free fall. resilientrtbound.nonresilient,hydraulic,compressedgas. or
other activatingtypes.

2.1.1 Shock machine calibration. me actual test item, or a dmny load which may be
either a rtjected itrn or a rlgad d- UUISS,-Y be used to -librate the shock machine.
(Iihena rigid d- mass is ustd, it shnl1 have the w canter of gravity and the s-
mtss as that of the test item u.@ shall be installedi“ a manner similar to that intended
for the test it@m.) The shock ~ehine shal1 then be calibratedfor coofomce with the
specifiedwavefona. Wo consecutiveshock applicationsto the calibrationload shal1
produce Irdvefarmswhich fal1 within the toleranceenvelopegivtm on figurts 1 or 2. ‘ItIe
calibrationload shal1 then be rac.avtdand the shock test performedon the actual test
item. If 811 conditionsrcmai” the same, other than the substitutionof the test item
for the calibrationload, the calibrationshall then be consideredto have met the
requirementsof the wavefom.

NLrs: It .isnot implied chat the wavefau s*ntsd by the shock =ehine till be the
same when t@ actual test item is used insteadof the calibrationload. lkm-
ever. the resu2ting waveform is consideredsatisfactoryif the wmvefmm with
the calibrationload was satisfactory.

2.2 lnstr@eittatian. In order to mtet the tolerance&reuants of tie test pavce
dttre,the instrumentationused w ~sure the >n~t shock shall have the characteristics
specified ill the’ mbuing.

2.2.1 Frequency response. me frequencyresponseof the complece❑easuring systtm,
including the transducerthrough the readout instnnnen
figure 3.

t. shall be as specifiedon

2.2.1.1 Frtquencyresponsemeasurementof the eomplet= instrumentation. The
transducer-amplifier-recordingsystem can be calibratedby subjectingthe transducerto
sinusoidalvibrations of known frequenciesand amplitudesfor the requiredranges so that
the overal1 sensitivitycurve can be obtained. lhe sensitivitycurve,tmmalized to be
equal to unity at 100 Hz, shall then fall within the limitsgivtn on figure 3.

2.2.1.2 Frequency responsemeasurementof atuiliary equipment. If calibration fac-
tors given for the accslercnwterare smh that when used vith the associatedequi~ent
i? Wi11 not affeet the overall frequencyresponse,the” the frequencyresp.mseof ml y
the aoplifier.recordingsystem may be determined. l%is shall be dete.mintdin tbe
following manner: Disconnectthe accelerometerfrom the input terminalsof its ampli-
fier. Connect a signal voltage source to these terminals. lti.aimpedanceof the signal
voltage source as seen by the ~1 ifier shall be made &s tbe impedanceof the accelero-
meter and associatedcircuitry as seen by the amplifier. With the frequencyof the
signal voltage set at 100 Hz, adjust the magnitudeof the voltage to bt equal to the
pxvduct of the accelerowter sensitivityand the accelerationmagnitudeeqecttd during
test conditi.ms. #djust the system gain to a convenientvalue. kbintnina constant
input volt.sgeand sweep the input frequencyover the range f- 1.0 to 9,000 Hz, or
4 to 25,000 Hz, as applicable,dcpt!ndingo“ duratianof pulse. lhe frequencyrtsponse
in terms of dB shall be within the limits given on figure 3.

MEIItOO2@24.1
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NOTE:
‘Me osciiiograrn should include a time about 3D long witi the pulse located
approximately in the centsr. The integration to determine velocity change
should sxtend from . 4D before the pulse to . ID beyond the pulse. ‘ltie
acceleration amplitude of the ideal half sine pulss is A and its dumticm is
D. Any measured acceleration pulse which can be contatned between the
broken line boundaries is a nominal half sine puise of nominsi amplitude A
and nomiml duntion D. i’lre velocity-change associated with the measursd
accele=tion pulse is V.

FfGURE 1.
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/ IDEAL SAWTOOTH PuLSE

/

/
/

+.05 P

NOTE:
l%e osci220gm.m should brclude a time about SD long with tire pulse
appraimate]y in the center. 2%e intesntim to determine the velocity
change should extend irom . 4D berore the pulse to . lD beyond the pulse.
llre peak acceleration msgnitude of the sawtooth pu2se is P and its
dumtian is D. Any measured accelemtlon pu2as which csn be contsined
between the broken Une bmmdsries is a nominal te rminsl-peak sawtooth
pulse of nominsl psak value, P, snd nominal dusaticm, D. ‘llre velocity-
change asscwiated with the measured acceleration pulse is V.

FIGURE 2. Tolerances for terminabesk sswtcmth shock pulse.
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2.2.2 Transducer. t%e fundamentalresonant frequencyof the accelernmerershall be
greater tlmn 30,000 Hz, when the accelerometeris tmployed as the shock sensor.

2.2.3 Transducercalibration. The accuracyof the calibrationmethod shall be at
least ZS percent over che frequencyrange of 2 to S ,000 H:. The amplit.dcof the
transducerbeing calibratedshall also be ~5 percent over tbe frequencyrange of
4 to S,000 Hz.

2.2.4 Linearity. The signal level of tbe sy$tem shal1 be choscm so that the accel-
eration pulse operatesover the linear portion of the system.

2.?.5 Transducermountin~. When conformanceco 2.3 is required, rhe monitoring
transducershalI be rigidlysecured e“d located as near as possib;e to an attachment
poi”c of the spacimc”but not on the specimen itself.

2.3 APPliCatiOn of shock measuring instrumentation. Shock measuring instrumentation
shal1 be uti1ized to determinethat the correct input shock pulse is applied to the test
specimen. Yhis is particularlyimportantwhere a multi-specimentest is made. Gener-
ally, the shack pulse shall be monitoredwhenever the=e is a change in the test setup,
such as a differenttest fixture, different comp”e”t (changei“ physic81 characterist-
ics] , differentweight, different shock pulse (changei“ pulse shape, intensity,or
duration) or differentshock machine characteristics. It is not mandatorythat each
individualshock be monitored,provided that the repeatabilityof the shock applic.atio”
as specified in 2.1.1 has been established.

2.4 =ock Pulses. _iko types of shock pulses, a half-sineshock pulse, and a sawtooth
shock pulse, aro specified. l%e pulse shape and tolerancesare shown on figures 1 and
2, respectively. For single degree of freedomsystems, a .smtt.aotbshock pulse can bc
assumed to have a damage potential at least as great as that of a half-sinepulse if the
shock spectrum of the sawtoothpulse is everywhereat least as great ns that Of the
half.sinepulse. lhis conditionwill exist for two such ~lses of the same dur.atian,if
over most of the spectm the acceleraticmpeak value of the sawtooth pulse is 1.4 times
the accelerationpeak value of the hslf-sine pulse.

a. Malf-sine shock pulse - lhe half-sine shock pulse shall be as indicated
m figure 1. me velocity change of the pulse shall be within ilo percent
of the velocity change of the desired shock pulse. ‘me velocitychange
may be determinedeither by direct ❑easurement.indirectly,or by inte-
grating (graphicallyor electrically)the area (fairedacceleraticmpulse
may be used for the graphicalreprese”tario”)under rhe u,eas”redacceler-
ation pulse. For half-sine accelerationpulses of less than 3 milli-
seconds duration,The followingtolerancesshal1 apply: The faired
maximum value of the neawred pulse shall be within t20 percent of the
spccificdideal pulse amplitude, its duration shall be within A15 percent
of the specifiedideal pulse d“ratio”,a“d the velocity-changeassociated
with the ❑=as”red pulse shall be within $10 p=rcent of Vi = 2 A O/w.
See figure 1. lhe measured pulse wi11 them be considereda nominal balf-
sinc pulse with a “Omi”al amp]itude and duraricm equal to respective
values of the correspondingideal half-sinepulse. The durationof the
❑easured puls= shall bc taken as ~ = D(.lA)/.94;where 0(.lA) is the
time between points at .1A for the faired ❑easured accelerationpulse.

b. The ideal half-sinepulse - b ideal half-sineaccelerationpulse is given
by the solid cur.w. See figure 1. ltm measured accelerationpulse shal1
lie within the boundariesgiven by the broken lines. In addition, tbe
actual velocity-changeof the shock shall be within 10 percent of the
ideal velocity-change. The actual velocity-changecan be determinedhy
direct measurements,or from the area under the measured aced eration
curve. me ideal velocity-changeis equal to Vi = 2ADIv; where A i.5the
accelerationamplitudeand D is the pulse duration of rhe idenl pulse.

!0

I
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c. Sawtooth shock pulse - ‘i%csawtoothpulse shall be indicatedon figure 2.
The velocity-changeof the faired❑easuredpulse shal1 be within :10 per-
cent of the velocitychange of the ideal pulse.

d. The ideal terminal-peaksawtooth- An ideal terminal-peaksawtoothacceler-
ation pulse is Riven by the solid line. 6ee figure 2. lhe measured
ac:clcrori.n pulse sh.11 be within the boundariesgive. by the hmken
lines. 1. addition,the actual velociry-changeof the shock pulse shal1
hc within 10 percent of the ideal value. The actualvelociry-changecan
be determinedfrom direct measurements,or from the area under the ❑eas-
ured acceleration curve. me ideal velocity-changeis equal to Vi - PD/2.
where P is.the peak value of acceleration,and D is the pulse duration.

3. ‘ITS?5AWLE. me test specimen (matedor unmated) shall be nounted as specified.
Nlm?ncverpossible, the test load shall be distrilxxeduniformlyon the test plarform in
order to minimize the effectsof unbalanced loads.

d. TES PRDCSOURE.

4.1 Basic design test. Ilree shocks in each directionshall be awlied along the
three mutual1y perpendicularaxes of the test specimen (18 shocks). If the test -Ttci-
me” is normally mounted on vibrationisolators,the isolatorsshall be functionalduring
the test. ?he specifiedtest pulse [half-sineor sawtoothpulse) shall be in accordance
with figures 1 and 2, respectivey, and shall huve a duration and peak value in acmrd-
ance with one of the test conditionsof tnble 1.

TABLE 1. Test con<

t

Tes?
condition
—— -------

A
B
c
D
E
F
G
H

L
1

Peak value
(g’s)

so
7s
100
Soo

so
75

100
30
30

Normal
duration [0) (MS)

11
6
6
3
11

tion values.

Nave form
—— .

Half-sine
Ifalf-sine
Half-sine
Half-sine ~/
Sawl.aoth

6 ! Sawtooth
6 1Sawtooth
11 Half-sine
11 Sawtooth

VelOcicy
change (v ) ftlsec

11.3
9.2
12.3
lB.4

8.B
7.2
9.7
6.B
5.3

~] For test condition O, where the weight of multispecimenand fixturesexceeds 1S0
pounds, there is a questionas to whether the shock pulse is properly transmittedto
all specimens. Oue considerationshal1 be given to the design of the test fixt.rc
to assur. the proper shock input ro each specimen.

4.2 Measurements. Measurementsare to be made before and after the required
number of shocks unless otherwisespecified,and during the test, if specified.

a.

b.

Unless otherwisespecified,the electricalload conditionsshall be
100 M maximum for all contacts.

No discontinuitiesare allowed. A detector capable of detecting a
discominuity of 1 microsecond shall be used.

Mf7ttOD2004.1
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5. DOCOMEhTATIOX. Oata sheets shall contain:

a. Title of test, date, and mmes of personnel.
b. Sample description- Includefixture. if applicable.
c. Test equipmenrused and date of latest calibration.
d. lest conditionletter.
e. Photographs, values, a“d observationsmcessary for proof of conformance.

6. SUWiRY. T2X followingdetails shall be specifiedin the individualspecifica-
tion:

a. kbuming method and accessories(see 3.)
b. Test specimens (matedor unmated) (see 3.)
c. Tesr condition letter (see table 1).
d. Load co”ditio”s [see 4.2 a.).

t4EflV2D2004.1
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VIBRATION

I. PURPOSE. The purpose of this test is co determine Lhe effectsof vibration
within the predominantor random vibration frequencyranges and !nag”itudesth.t may
be encounteredduring the life of the conncct~r.

2. T&j? EQUIPKE?W. Tesr equipmentaccuracy,cm instrumentsused to controlor
man]COT the Kesr parameters,shall he verified periodically(ac least once every
6 months] Al1 instrumentsand test equipmentused in conductingthe tests specified
herein shall conform co U. S. Bureau of Standards. The monitoringtransducershal1
be calibratedagainst a standardtransducerhaving a“ accuracyof +2 percent. me
vibrationsystem consistingof the vibration mathine, togetherwi~h its auxiliary
Kesr equipment, shal1 be capableof generati“g either a sinusoidalor randcm excita-
tion. Test equipment for random vibraticm shal1 producerandom excitationthat
possessesa gaussic.n(normal)amplitudedistributicm,●xcept that the acceleration
magnitudesof the peak values may be limited to a ❑inimumof three times che rms
(three-sigma (0) limits)).

3. TSET SAMPLE.

3.1 we of sample. A vibration test sample shall be a fully
consistingof one of the following, as applicable:

a. A connectorplug and its mating ecmnector receptacle.
b. A printed circuit connectorreceptacleand its mating
c. Am integral,functionalconnectorassembly.

wired connector

connecrorboard(s).

3.1.1 Prcparnrion. Each t=st sample shall be preparedwith wire and other materials
or processes,simulatingfield assembly of the ccnmector. If normal connector-ring
is dep.mdentupon forces external to the connector,then such forces aid mounting
arrangementsshall be as closely duplicatedas possible (example: printed circuit
comectors). If mating is achieved with normal lockingmeans, then only normal locking.”
❑eans shall be used.

5.2 Method of ❑ountin&.

5.2.1 Test conditions 1, 11, 111, a“d I\,. The connectortest specimenshall be
attached to a fixxure capable of Cra”smlttlngthe vibrari.m conditionsspecified.
The test fixture shall be desigmsd so that resonant vibrationinherent in rhe fixwre
within the frequencyrange specifiedfor the test shall be minor. the magnitud~of
‘theepplied vibrationshall be mcmitoredon the test fixturenear zhe specimenmnunting
points. The test specimenshall be mounted rigidly to the test fixtureas specified
and shall simulat= as closely as possible the nmmal mcwnti”g of the connector. A
minimum of 8 inches of sire or cable shal1 be unsupported o“ both ends of the connector,
For specimens with artached brack=cs,one of the vibration-restdireccio”sshall be
parallel to the ❑ounLing surface of the bracket. \,ibratio”input shall bc monitored
on the mounri”g fixture i“ the proximi~y of the qpport pc,inrs of the specimen.

I
METHOD 2DOS.1
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3.2.2 Test conditionsV and VI. l%e specimensshnl1 be mounted as specified. Zle
orientationof the specimc” or directionof applicationOf the applied vibrationmotion
shall be specifiedin one or more directions. If the order of applicationof the
clifferent directionsis critical, it also shal1 be specificd. my special test fixtures
or jigs required to run the ttst shall bc specifiedin sufficientdetai1 to assure
reproducibilityof the input motion applied to the specimen. mese details shal1
include the dimensions,the materials, temper, etc., as applicable.

4. TEST PROCi.OURE.Tests and measuxemencsbefore, during, and after \ribmtior,shal1
be as specified.

4.1 Test conditions1, 11, 111, and W.

~

4.1.1 Electricalload and discontinuity.

a. Onless otherwise specified,the electricalload conditionsshall be 100 ti,
maximum for all contacts.

b. No discontinuitiesare allowed. A detector capable of detectinga discon-
tinuityof 1 microsecondshall be used.

4.1.2 Vibration conditions. Vibrationconditionsshal1 be in accor&”ce with
table I, as applicable.

TASl& 1. Vibration conditions.

;m-
4.1.3 Resonance. A critical rtsonant frequencyis that frequencyat which any point

on the spe-observed to have a maximnn amplitudemre than twice that of the
supportpoints. When specified,resonant frequenciesshall be determinedeither bY
❑onitoring parameters such as contact opening, or by use of resonance-detectinginstru-
mentation.

4.1.4 Test condition I. The specimensshall be subjectedto a simple harmonic
motion having an amplitude of 0.03 inch (0.06-inchmaximum total excursion),the
frequencybeing varied “niformly between the approximate1imits of 10 and S5 Hz. lle
entire frequencyrange, from 10 to 5S Hz and return to 10 Hz, shal1 be zraversedin
approximately1 minute. Unless othemise spec:fied,this motion shall be applied for
2 hours in each of three mutual1y perpendi~ular directions (totalof 6 hours)
If applicable,this test shall be made under electrical-loadconditions.

4.1.5 Test condition 11 (lOg peak). Ihe specimens,while deenergizedor operating
under the load conditionsspecified,shall be subjectedto the vibrationamplitude,
frequencyrange, and durarion specifiedin 4.1.5.1, 4.1.S.2, and 4.1.S.3, respectively
[see figur= 1).

I
4.1,5.1 Amplirudr. lhe specimenssh’+11be subjectedto a simple harranic mtion

having an amplitude of either O.06-inch double amplitude (uuxirnmtotal excursion)or
10 gravity’units (g peak), whichever is less. lhe toleranceon vibration amplitude
shall be +10 percent.

4.1.5.2 Frequencyrange. The vibration frequencyshall he varied logarithmically
between The approximatelimits of 10 and 500 Hz (see 4.1.8) except that the procedure
(see 4.1.4) of this stmdsrd may be applied during the 10 m 55 Hz band of the vibration
frquency range.

NE~ 200S.1

Downloaded from http://www.everyspec.com



I

i

●✌

I

.00005

.00001

MIL.SID.1344A

1 Sept 1977

.++%W:,. .:=

NOTE: Test condition U ends at 500 Hz.
WRl .Test conditions III and IV end at 2.900 tiz. -.

,

---
1,000 ‘“”3,000 “-

VIBRATION FREQUENCY (Hz)

G = .0512@DA (@ = frequsncy in hertz, DA = double amplttude in inshes. )

FTGURE 1. Vlhration-tsst curves-high freq uency.
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4.1.s.3 fueep tirn and duration. l%e entire frequencyrange of 10 t. 5130Hz and
return to 10 Hz shn)l be traversed in 1S minutes. 7his cycle shal1 be perfomed
12 times in .ach of three rntuallY perpendiculardirections (rotalof 36 ti~s), so that
the motion AB1l be appliat for a total period of appmximately 9 hours. Interruptions
are permittedp+wlded the requirementsfor rate of change and test duration are met.
completionof cycling within any separateband is permissiblebefore going to the next
band. Uben.cheprocedure (see 4.1.4) is used for the 10 to 55 Hz band, the duration of
this Pc.rti-.nshall be the same as the duration for this band using logarithmiccyc1ing
[approximately1-1/3hoi,rsin each of thrte nutunllyperpendiculardirections).

4.1.6 Test conditionIII (1X Peak). The specimens,whi1e de.energizedor operating
under the load conditionsspecified,shal1 be subjectedto the vibrationamplitude,
frequencyrmnge, and duration specified in 4.1.6.1, 4.1.6.2, and 4.1.6.3, respectively
(see figure 1).

4.1.6.1 hnplitude. lhe sptcimensshall be subjecttd to a simpleharmonic mtion
having an mmplitudeof either O.06-inchdouble amplitude (mafimum total excursicm)or
lSg [peak),whicheveris less. lhe toleranceon vibrationamplitude shall be 210 Per-
Ceiit:-

4.1.6.2 Freq umcy range. lhe vibrationfrequencyshall be varied logarithmically
between the approximatelkits of 10 to 2,000 Hz (see 4.1.8) except that the procedure
(se= 4.1.4) of this standerdrny be applied during the 10 to 5S Hz band of the vibration
frequencyrange.

4.1.6.s Sweep time a“d duration. the entire frequencyrange of 10 to 2,000 Hz and
return to 10 Hz shall be tzaversed in 20 minutes. 7his cycle shal1 be performed
12 tines in eath of three mutually perptndicolardirections (totalof 36 times), so that
the notion shall be npplied for a total period of approximate]y 12 hours. Interruptions @
are permittedprovided the requirements for rate of change and test duration are met.
~]etion of cycling within w separateband is pe~issible befo~ gOi.8 to the n==
band. When the procedure (see 4.1.4) of this standard is used for the 10 to .55Hz band,
the durationof this portion shal1 be the s- as the duration for this band using o
lo.mritbmiccycliw (appro~tely 1.1/3 hours i“ each of three mutually perpendicular

)

directions].

4.1.7 Test cPndkt.iOPW f20x peakj.. The specinans. uhlle deenersiztdor operating
under the load Conditio?!sSpccif led. shall be s~j ectdd to the vlbrmtion nplitude,
frequency range. and durationspecified in 4.1.7.1, 4.1.7.2. and 4.1.7.3. respectively
(see figure 1).

4.1.7.1 ~li:de~ lhe specimens shsl1 be subjectedto a simple harmonic motion
having an eanplxtue o eith- O.Ob-inch double amplitude (maximm total excursion)Or
20g (peak).hichever is less. The tolersnceon vibrationamplitude shal1 be i10 per-
cent.

4.1.7.2 Frequency range. Yhe vibrationfrequencyshal1 be varied logarithmicalIY
between the approxiute liaits of 10 to 2.000 Hz (see 4.1.8).

4.1.7.3 Sweep time and durariGn. The entire frequtncYrange of 10 to 2,000 HZ and
return to 10 Hz shall be traversed in 20 miIIuteS. This cycle shall be performed
12 times in each of three mutual1y perpendiculardirections (totalof 26 times), so that
the notion shal1 be applied for a total period of approximately12 hours. Interruptions
_ ptrdtted provided the requkrcments for rare of change and test duration are ❑et.
Completionof cyclingwithi. any separateband is permissiblebefore going to the next
baud. When the procedure (see 4.1.4) of this standard is used for the 10 to 5S Hz band,
the duration of this portion shal1 be the s as the duration for this baredusing
logarithmiccycling (spprefi-tely 1-1/3 hatrs in aach of three tumally perpendicular
directions).

nZ22fO0200s.1
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4.1.8 A2ternate Procedure for use of lin.ar in Place Of loi?mrittiicch- Of
fro MC . linear rate ef change of frequency is pennissible under the following
*S:

a. me frequencyrange above SS H: shall bc subdividedinto not less than
three bands. lhe ratio of the maximtmnfrequencyto the minimum frequency
in each band shall be not less than two.

b. Ihe rate of change of fxequencyin Hz per minuze shall be constant for any
one band.

c. lbe ratiosof the -te of change of frequencyof each band to the maximtm
frequtncyof that band shal1 be approxbatel y equal.

4.1.8.1 Exampleof alternate procedure. AS an example of the computationof rates
of change, assme chat the frequencyspectrmn has been divided intO three bands. 55 to
125 Hz, 125 to S00 Hz, and 500 to 2,000 Hz, in accordancewith 4.1.S(S.1. For each b=d.
lec ‘%V*be the (constant)ratio of rate of frequencychange in Hz per ❑inute to maximun
frequencyin Hz. Then the rates of change for the three bands wil1 be 12Sk, SOOk, and
2,000k, respectively. me times, in minutes, m traverse the three frtquency bands will
thereforebe respectively:

125 - 5S. S00 - 125< and 2,000 - S00
125k 500k 2,000k

Since the minimum total sweep time is 30 minuteS,

from which: k = 0.0687

The requiredmaxim const.ancrates of frequency chang= for the three bands are there-
fore 8.s3,, 34.2, and 137 HZ per minute, respectively. rne A- t-s Of t~verse
of the bands are .9.2. 10.9. and 10.9 aiwtos. .reW%tivel Y.

4.2 Test conditions V and W.

4.2.1 tontt’oland analysis of random vibration.

4.2.1.1 Spectral-densitycurves. The output of the vibrationmachine shall be
presented graphically as power-spectralde”sity versus f requenc2’.~/me spectral-
density values shall be within .40 and -3o percent (21.5dB) of the specifitdvalues ‘
between a lower-specifiedfrequencya“d 1.000 Hz, end within 4100 and -.50percent
(*3 dB) of the specified values between 1,000 and an upper-specifiedfrequency
(2,000H:). A filter bandwidthwill be a maximm of 1/3-octaveor a frequencyof 2S Hz,
whichever is greater.

~1 Power-speetml density is the nean-sqwn-evaltm of an oscillationpassed by a narrow-
band filter per unit-filterbandwidth. For this applicationit is expressedas

G2/f where C21f is the mean-squarevalue of accelerationexpressed in gravitational
units per number of cycles of filter bandwidth. l%e spectral-density curves are
usuallyplotted either o. a logarithmicscale, or i“ units of decibels [dB). me
?umber of decibels is defined by the equation:

dB - 10 log G2/f . ~. ,Og Grr

~
r

G*I r

10,,
NE’I?K2D200S.1
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The xms value of accelerationwithin a frequencyband between fl a“d fz is:

where G2r/f is a Siven referencevalue of power-spectraldensity,

usually the maximum specifiedvalue.

4.2.1.2 Distributioncurves. A probabilitydensity-disrrib.tioncurve may be
obtained a“d compared with a Ssussian-distributioncurwe. lbe experimentally-obtained
cwc shall not differ from the gaussian curve by more than 210 percent of the rnximum
value.

4.2.1.3 Mnnitori”&. Kmitorins involvesmeasurementsof the .ibrsti.anexcitation
and of the test-iten performance. When required in the individualspecification,the
specimenmay be monitored during the test. Yhe detailsof the uenitoringcircuit.
including the method and points of correctionto the specimen,shall be specified.

4.2.1.4 Vibration input. The vibrationmagnitude shall be monitoredon a vibration
machine, on ❑ounting fixtures, at locationsthat are as near as ~acti eal to the test-
item mounting points. When the vibrationinput is ~asured at uore than one point, the
Minilnuminput vibration shalI “orma.l]ybe made to correspondto the ~eci fi~ test
curie (see figurts 2 and 3). For -ssive test-ittasand fixtures,and for large-force
exciters or -l tiple-vibrationexciters,the inpt-contr.alvalue may be sn averuc of
the average mgnitudes of three or wre inputs. Accelerationsin the transversedirec-
tion, measured at the test-item .ttacbmentpoints, shal1 be Iimit~ to 100 pe~a”t of
the applied vibration. lhe rnnnberand l~tion of the test points shal1 be specifital.

4.2.2 Procedure. lhe specimen,or substituteequivalent~s, shal1 be munted i“
accordancew,tb 3.2.2 and the ❑onitoringequi~ent attached,if applicable.in actord.
ante with 4.2.1.3. The vibrationmachine shal1 then be operated and equalizedor
compensatedto deliver the required frequenciesand intensitiesconformingto the curves
specifitd in test conditionV, figure 2, or test conditionVI, figure 3 (set 2.). lhe
specimen shall then be subjected to the vibrationspecifiedby the test-conditionletter
[see tables II and 111) for the durationas specified:

3 minutes; 15 minutes: 1-1/2 hours: or, 8 hours;

in each of three mutually perpendiculardirections,and in the order sptcified [see
3.2.2), as applicable. 7he -asurements ~de before, during, and after the test shall
be specifiedand if the specimen is to be ❑onitored during the test, the details shall
be in accordancewith 4.2.1.3.

4.2.3 Electricalload and discontinuity.

.1 Unless otherxise specified,the electricalload ccmditionsshall be
100 m.1maximum for alI contacts.

b. No discontinuitiesare allowed. A detectorcapable of detectinga
discontinuityof 1 microsecondshall be ustd.

METW2D 2005.1
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FIGuRE 2. Test conditionV ~ndom tibraticmtest-curveenVe10LW2(see table JI).

TASLE II. values for test-condition V y

ChOmclerislics
Test Power Overnll

condition spectral nns G MIN
letter density

A .02 5.2
B .04 7.3
c .06 9.0
D .1 11.6
E .2 16.4
F .3 30.0
G .4 23.1
H .6 20.4
J 1.0 36.6
K 1.s 44.0

~/ Fo~ d“mtion Of teSt, see 4.2-2.

● ISSTHOD2005.1
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FIGURE 3. Test condition VI, random vibration test-curve enve~see =ble !32).

TABLE 212. Values for test-condition V’2 ~/

MEIHOD 2005.1

1=estcondition
letter

A

I B

c
D

E
F
G
H
J

density

.02
.04
.06
.1
.2
.3
.3

.6
1.0
1.5

1Overa
mm G

5.9

8.3
10.2
13.2
18.7
22.8
26.4
32.3
41.7

-aL.J
~“ For duratlo n of test, see 4.2.2.
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5. DOCUMENTATION. Oata sheets shall con-in:

a. Title of test, date, and names of personnel.
b. .%mple description- Includefixture. if applicable.
c. Test equipmentused and date of latest calibration.
d. Test conditionnumber.
e. Yalues and observations.

6. 3W4iMtY. llm followingdetails shall be specifiedin the individualspecifica-
tion:

a. Type of sample (see 3.1).
b. Method of recanting(see 3.2].
c. Test condizionnukber (see cable 1].
d. Test conditionV - Directionof motion and order, if critical (see 3.2.2).
e. Tests or measurementsbefore,during, and after vibration (see 4.).
f. Test conditions I, 11, 111, and N - Electricalload conditions,all

contacts, if other than lDO mk. maxi- (see 4.1.1 a.).
g. Test conditions I. II, III, and IV - Nunsurement of discontiwities

during vibration, (see4.1.1 b.).
h. I&shod of detetining resonance,.if applicable (see 4.1.3].
i. Test condition 1 - Ourationof vibration, if other than 2 hours in each of

three mutually perpendiculardirections (ste 4.1.4).
j. Test conditionsV and VI - limitoringinstrumentation,if applicable

(S- 4.2.1.3).
k. Test conditionsV and VI - TM mnnber and locationof test points, if

atmlicable (see 4.2.1.4).
1. Tes~ conditio& V and VI ~ Applicabletest condition letterand test

duration (see 4.2.2).

❑. Test conditionV and VI - Electricalload conditions.
if ether than 100 ~. maxim= (s- 4.2.3 a.).

al1 contacts,

● METHOD 2005.1
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PROBE DAUAGE (CONTACT’S)

1. PuRPOSE. The purpose of this test is to simulate a form of field abuse of
contactsduring resr by insertingprobes into conneccor socket contacts.

?.. TfST EQJIPMENI. Equipmentrequired to perform test shall be prob= damage twl
similar to thst in figure 1.

2.1 Contact holding device. Contacts shal1 be inserted into applicableconnectors
or suitable collet type holding device, as specifid. TIICccllet type holding device
.shal1 not support the contact in any way which differs from the support Mnual lY provided
by the im?ert when the contact is installedin a connectortc.such = extant that such
Supprt would tend to defeat the purpose of this test.

2.2 Skmnting. me Imunting fixture shall be suitable to mnmt the contactin the
connectoror CO1let in a horizontalpo.sitio”and provide 360° rotation during test.

2.3 Insert or collet.. k applicable,the in5ert or collot shall be capableof
locking the socket contact in a horizontalposition to prev.at rotationduring test.

3. Ts!Tr SN4PLE. A test sample shall consist of the contact inserted into applicable
connectorOT co]let type holding device.

4. TSST PRDSEOURS.

4.1 Test.—

a. The contactsshal1 be subjectedto an examinatio”of prO@ct to insure
conformanceto the design intent.

b. Wires required for other tests may be temi.n.actdto the contacts.
c. The connectorand/or collet device wkth socket contacts fixed in place

shal1 be mounted in a horizontalposition to n rotating fiatureto
allow 360” hamd rotition durkng test [set figwt 2).

d. tireprobe damage tool, figure 1, shall be insert~ into the contact t.
a ‘,B,,dimensims depth as shown i“ figure 1.

e. When tbe test setup is in confontancewith 4.1 c. and 4.1 d., the
fixture shall be slowly rotated 360” at a uniform rate with the probe
damage tool inserted in the conzact so that the force is applied
uniformly to the inside dianeter of the socket. This test shall be
repeated so tint each insertion depth spccifiti in figure 1 is
tested. After probe damage testing, the contacts shal1 meet the
requirementsspecified in the applicable specification.

UsTtm 2006.1
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FULL RAD.
I I

FULL RAD.

\\L

I
I I
I I

1

I
I I

------- ~

T-I 1
Nolc a

1 l\
,.=
.-e . 4 L - -- .+--- J

ILWEIGHT

cW;CT
I

A i.0005
(.013) \ P[MS ’10%

4/0 .500 (12.70) 8

210 .406 (10.31) 8

0 .357 ( 9.07) 8

2 .283 ( 7.19) 4

4 .225 ( 5.72) 4

6 .178 ( 4.52) 4

8 .142 ( 3.61) 4

10 .125 ( 3.18) 2

12 .094 ( 2.39) 2

16 .06Z5(l.5@B) 2

20 .040 ( 1.02) .5

22 .030 ( .76) .125

23 .027 ( .69) .125

24 .025 ( .64) .125

NOTES:
1. Dimensionsare in inches.
2. Mtric equivalentsare given for general infomtion only and

1.00 j“ch = 25.4 ~.
3. Hil1imeters are in parentheses.
4. FUICI-UMpo~nt for calculatingMma2nt (in.-lb.).

5. The ‘%” dimensionshall be 1/2 and 314 of socket bore n~iM~

I specified.

●

are based upon

depth or as

FIGURE 1. Probe damage tool.

WIID3D 2006.1
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T

COLLET TO BE MOU
INOEVICE SIMILAR

TOOL

CNUCK.
CAPABLE OF OUICK
ANO RELEASE

TYPE i. COLLET TYPE IIOLOING OEVICE FOR CONTACTS TESTEO OUTSIDE THE
CONNECTOR

F’IGURE 2. Typical probe clsmage test setups.

~lHOO 2006.1
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s. DOCtJMSh7ATION.Data sheets shal1 contain:

●

a. Title of test, date, and name of operator.
b. Sample description- Includefixture, if applicable.
C. Test equipent used GA date of latest calibration.
d Ide”tificatio”of test method.
e. Values a“d observations.

6. Wk04.lW. l%e fol lowingdetails shal1 be specifiedin the individualspecifica-
tim:

a.
b,

c.

d.

Size of samples to be tested [see 3)
Probe depth, if other than 1/2 rmd 3/4 of socket bare nominal depth
(see figure 1).

Specifywhether collet type mntact holding device or connectoris to be
used for testing; if mllet device is used, define (see 2.1).

Requirements for contactseparatingforces after probe damage testing
(see 4.1 e.).

49

1
MElliOD2006.1
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cONTA~ RSTS!WION

1. PURPOSE. The purpose of this test is co impose axial forces on the connector
contacts to determinethe ability of the connectorto withstand forces that tend to
displace contacts from their proper locationwithin the connector insertand resist
conractpullout. These forcesmay be the result of:

a.
b.

::

e.

Loads on wire connectedto the contact.
Forces required to restrict contacz ‘>ush-through”during ass-bly Of
removable type contacts into connecrorinserts.

Forces produced by mating contacts during connectormating.
Dynamic forcesproduced by vibrationand shock during normal use of the
connectors.

Forces relatingto bundling strainson the wire.

2. TSST SQUIPMSh7. Squipent required to perform contact retentiontest shall be
as follows:

a.

b.

::
e.

Force gages, of suitable range for the contact size under test, so that
readings shall lie i“ the ❑iddle 50 percent of the scale,where praCtiC81,
with a nominal ful1 scale accuracyof +2 percent.

Dial indicatorgages or other suitable iiistrumentsof such range for the
contactsunder test that the readings shal1 be in the middle SO percent
of the scale,with a nconinalfull scale accuracy of ~2 percent.

Contact removaland insertion tools.as required.
Suitable compressiondevice.
Steel test probes, to adapt the force gage Dlu71Kerto the PUf11tula7

contact bin, socket, o> hermaphrodi~i~)&ont or wirim- end under test.

3. TSST SAW%S. A test sample shall consist of a PIUS or receptaclewith suitable
contactsin place. Unless otherwise sptcified, 20 percent of the contact compliment,
but not less thm 3 contactsof each size shall be tested.

3.J Preparation. All backshel1 hardware and compressionrings, if any, shall be
removti. Uhen the specificationrequires the contactretentim to be tested from the
wire side of the conmcmr, contacts shal1 have the wires cut off flushorthe contacts
replacedas specified. All contacts shall be in place. Simulated contactswhich
duplicatethe retention featureGcojnetrymay be used in lieu of actual contacts to
facilitatetesting.

3.2 Mountin&. The unmated connector shall be mounted in a positionof -ial aline-
ment of the contactswith the plunger of the test gage. A minimm of 114-inch of space
shall be provided m the opposite side under test to permit any ,~sh-through,,that
may occur.

4. TEST PSOCSDURES

4.1 ~. The contact retention test shall be applied to the semple contacts
as follows:

a. Determinethe direction [axially)in which the test shall be conducted
from the detail specification. APPIY a sufficientaxial seating load
(’@sh” force) tO take UP any s 1ack of the contact in its retention
system. Sudden or excessive loads shall not be applied.

b. Establish the reference (zerodisplacement)position of the ccmtaet.
The cmtacr ❑ay be lightlyprelcmded (3 pounds, maximum) to assure

●
proper seating.

,/

MFTtm3rI2007.1
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s.

6.
tion:

c. wply an axial load to the contact at the rate of approximately1 pound
per second, unti1 the specifiedforce has been reached. l%e specified
force shall be nmintainedfor S to 10 seconds during which ❑easurement
of displacementshall b= made or the load shal1 be removed and the
diSP1acement ❑easured, as specified.

d. If the test is required i“ two directions,repeat 4.1 a., b., and
c, from the second direction.

DOCUMENTATION. Data sheets shal1 contain:

a.
b.

::
e.

Title of test, date, and name of operator.
S~le description- Includefixture, if applicable.
Test equipmentused ‘anddate of latestcalibration.
Identificationof test ❑ethod.
Values and observations:
(1) Force applied (see 4.1 c.).
(2) Measured contact displacementduring .Wlication or after remval

of specifiedforce, as specified (see 4.1 c.).

SUMIARY. lhe followingdetails shall be specifiedin the indivikl specifica-

a. tier of contact positions in sample to be measured. if other than as
specifiedherein (see 3.).

b. Ruoval of wires (see 3.1).
c. Ma] direction in which test shall be conductedand fiether in -

directions (see 4.1 a. and d.).
d. Applied axial load (see 4.1 c.].
e. Mximm alIotmbloconuct displ-@mcnt during applicationof specified

force and/or after removal of specifiedforce (see 4.1 c.).
f. Special requirementsor precautions,if any.

1 !E17fO02007.1 ●
.)
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CRUSH

1. PURPDSE. The purpose of this test is to determinethe ability of a connectorto
withstand a load that ❑ight be encounteredwhen run over by a wheeled vehicle.
UulTON: l%is test shall only be perfomed on connectorsdesigned to meet the requin?-
❑ents.

2. TSST EQJIPMWT. Equipmentrequired to perfomn crush tcsr shal1 be as fol1.sss:

a. ‘lhvbearing surfaces faced with 1-inchthick rubber with a durometerof
65 ro 75A.

b. A suittile instrumentfor ❑easurin~ the applitd load to an accuracyof
S pertent.

c. A suitablepress capable of applying the specifiedload at a rate not to
●xceed 500 pounds per second.

3. = *pLE. A test sample shall con=ist of a plug, c. =eceptacle, or a mated
plus and receptacle,as specified. The sample shall be wired as intendedfor normal
service,complete with accessories. A ❑inimum of 6 inches of cable shal1 be attached
to the sample(5).

4. TEsT PRocsoLnts.

4.1 Test. Unless otherwise specified.she test load shall be 1,500 pounds,applied
* s to~~. ltu s~ifi~ Iod siull be qlid in ● dirution pmpadicular
to the longitudinalaxis of the connectorand cable. In the case of recsnngular
connectors,tbe load shall be mppliedagainst the longer sides. lhe number of loads
to be applied shall be as specified.

4.2 Acceptancecriteria. Typical indicationsof damage resulting frrxithis test
are :

a. Inabilityto mate and tmmate.
b. Broken parts or accessories.
c. Electricalfailure.
d. Damage to seals.

5. DWUMShTATION. The data sheets shal1 contain:

a. Title of test, dste. and “am of operator.
b. Sample description- 3ncludefixturt, if applicable.
c. Test equipmentused and date of latest calib?aition.
d. Identificationof test ❑ethod.
e. Values and observations.

6. ~Y. The followingdetai1s shall be sptcifitdin the imiividuzlspecifica-
tion:

a. Test specimen (matedor tnmated (see 3.).
b. ~ of load applications(see 4.1).
c. Test load, if other than 1,500 pounds (see 4.1).
d. Snad orientation,if other than 4.1.
e. Acceptancecriterim (see 4.2).

10 mrim 2008.1
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C4.9LEPVLL-OLIT
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I

o

1. PORPOSE. The purpose of this test is to heterminkthe axial tensile load which
can be applied ro a mated pair of connectorsn“d the holding effect of a connectorcable
clamp wirhmit causing any detrimentaleffects upon the cable or connectorwhen subjected
to inadvertentaxial tensile loads.

2. TEET EwlPMENT. Test equipmemtshal1 censist of an apparatuscapable of c@@ ying
gradual axial loads along a connector and a cable axis with devices for holding or
clamping a cab1e. l%e apparatus shall be capable of applying a minimum force of 1 pound
and ~dual ly increasingzo a maxim farce of 12S pounds. A detector capdbleof
detectingdiscontinuityin excess of 1 microsecondshal1 be used.

3. TEST SAUPLE.

3.1 - lhe test sample shall consist of a connector made up of a receptacle
and plug with a cable clamp and specifiedcable. ‘l%econnector shall be mounted to a
fixed surface.

3.2 Sam@ e Preparation. rne cable shall be securelyheld in the connectorclamp
and a visual inspectionfor harmful effects shall be made of the =ble at the clamp.
To determine linearmotion of the cab]e uhe” subjetted to the axial tensile load, band
or mark the cable at the clamp. The connectorshal1 be mated and wired to detect my
circuitry interruptionduring the test.

4. TEST PFWEOURE. The test sample shall be subjectedto tbe test conditionspeci-
fied. Fully engage the plug to the receptacleand clamp zhe free end of tbe connector
and cable seqmely to the pul l-test apparatus. The cable clamp shall be rigidly
attached to a fixture,andclamps to the cable, as specified. Apply the specifiedIOA4
at the rate of approximately20 ~1 pamds per minute and maintain for 1 hour. A max-
imum of 100 ❑i1lia$aperesof current shall be flowing through the contacts (see table 1).

TABLl X. Cable wll-out test loads.

m

4.1 Exeaination. After the test, a visual examinationshall be made for damage to
the connector,th. cable retainingdevice, and the cable. Measurementof zbe linear
mtion of the cable in relation to the cable clamp shall be made, as specified.

4.2 Failures PoKentialmales of failure resulting from this test include:-

tile jacket danage.
Conductor insularion or conductordauage.
Cable clamp failure.
Cable disengagementfrom the clmq or cable pull-our in excess of the
allowed value.

Cable-to-connectorseal damaee.
“.

No dlscontir,uities are allowed.
Distortionor bending of ❑etal parts on the connectors.

MT5TliO02009.1
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S. WCOtm4TATION. Zbim sheets shsll CmW.ain:

a. Title of test, date. and ~e of OpemtOr.

b. ale description- Incltmtefixture, if applicable.
c. Test equipmentused and date of latest calibration.
d. Test condition letter.
e. values and observations.

6. SWY. The followingdetails shall be specifiedin lb. individualspecifica-
tion:

a. Type of cable to be used (see 3.1).
b. cable clmnpingmethod [see 4.).
c. lthe.nand what measurementsto be taken (5w 4.11.

d. Test conditien letter (see table 1).
e. Allowable linear mtion of the cable with respect to the clamp (5= 4.1).

hlS2TsOD2009.1 ./
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INSERT RSTENTIOK

1. PURPOSE. The purpo$e of this test is to determlnc the adequacyof the insert
retainingmechanismand the szrengthof the insert❑aterial in electricalconnectors
a“d esrablishes the ability of rhe connector to withstandthe axial load of the
combined contact engaging and separatingforces.

2. TEST SQUIPMEhT. The test equipmentrequiredto perform tests is ss follows:’

a. Suitableholding fixtures.
b. Force gages, of suitable range for the insert under rest. so zbat readings

shall lie in the middle SO percent of the scale, where practical, with a
numinal f“l1 seale accuracyof 22 percent.

3. TSST SAMPLf. The test sample shall consist of a plug OT receptacle,wired or
unwircd as specified.with al1 accessaricsremoved.

4. TE.5TPROCSOUS5. The test sample shall be subjectedto an axial Ioad in both
directions ad specified. The load shall be appiitd at the rate of approximately
10 pound-forceper square inch (lbf/in2]pez second and held for 5 to 10 seconds.
The load may be applied as a ftuid pressure or 8s an equivalentload applied to the
maximum practical insert arcs.

5. ~ATION. Oata sheets shal1 contain:

a. Title of test, date. and nme of operator.
b. Sample description. Includefixture.if appliable. -
c. Test tiqui~t used and date of latest calibration.
d. Test procedure.
e. Values and c.bsemations.

6. SIDUARY. The follouti details shal1 tw specifiedh the individualspecifica-
tion:

a. If connectox k WiTOd or unwired (see 3.].
b. Load to be applied (see 4.).

I
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METHOD 2011.1

ACCELERATION

1. PURPOSE. The purpose of this rest is to determinethe ability of an electrical
comector to withstand a specifiedaccelerationforce withoutdamage detrimentalto
its specifiedperformance.

2. TEST EQUIPMENT. llnlessotherwise specified,the accelerationtest apparatus
shall be che centrifuge-typeand shall be capableof subjectingthe tesr specimen to
the value of accelera,tie” (g~) as specifiedin 4.2. The accelerationgradient across

the specimen shall not exceed 15 percenr of the specifiedg level.

3. TEST SAMPLE.

3.1 y A test sample shall consist of a plug or a receptacle,or mated plug
and receptac e, as specified.

3.2 Sample preparation. N] contacts shall bt wired as specified. The wires shall
be bundled into harnesses and secured to the accelerationtable or arm “ot l=SS th~
10 inches from the rear of the connectorhalf to which they are attached. AIIyextension
of the harness& shal1 be secured to prevent uncontr.alltdmotion during the test. Re-
visions shall be made for all electricalconnectionsto be seined.

3.3 PlOuntin~. Unless otherwisespecified,provisionsshall be made tn permit rigid
mounting of the sample by zhe Iwrmml mounting means so thax the sample can bc tested
in two directions,180 degrees apart, along each of threemutually perpendicularaxes.

4. TEST PRWXDUSE. Each sample under test shall be mounted in m rigid position
as specifiedin 3.3 and subjectedto the accelcmaticmlevelsspecifiedi“ table 1. as
applicable.

4.1 Electricaltests. The sample shal1 bt electricallyenergiztd. AIYYcircuit
interruptionin txcess of 1 microsecorefstall be recorded.

4.2 Test conditions. The specimenshall be subjectedto S ❑inutes accelerationof
the specifitd g level in both directionsof each of three mutuallyperptrdicularaxes
for a total of 30 minutes at the specifiedg level. rne accelerationmeasured at any
point of the componentpart sbal1 not vary from the selected‘,g,n1exel by more than
15 percent. The sample shall be brougbt frmn zero to the specifiedacceleration
level at a linear rate in not less thm 1 minute.

TASLE 1. Accelerationlevels.

I

Test condition Accelerationlevel
letter (gravityunits) I
A so
B 100
c 2s0
o 500

MSTH3D 2011.1
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4.3 Post test examinations. Examinationfor the f.]lowing defects shall be made at
the completionof the test.

a. Unintendedseparationof mated connectors.
b. Inabilityto mate or unmate Counterpartconnectorwithin specificd mating

ard unmating force values.
c. Cracked,broken or bent parts.
d. Uoseni.g of parts.
e. Missing parts.

5. DIXUMEWTATION. Data sheets shal1 contain:

a. Title of test, date, and name of operator.
b. Sample description- Includefixture, if applicable (phoroErmphsray be

U&d) .
c. Test equipntntused and date of 1atest CIL1ibration.
d. Test prcuedure.
e. Values and observations:

(1)
(2)

6. .QW04ARY.
tie”:

Post test examinations.
Electricaltests.

l%e followingdetails shall be specifiedin the individualspecifica-

.. TVE se.mrdesto be tested and whether mated [see 3.1).
b. “-.Wiring ok contacts [see 3.2).
c. hunting of s~le, if other than herein (see 3.3).
d. Accelerationlevel, qpliuble test condition letter (sea table I).
e. Electrical tests [see 4.11.
f. POSt test examinations, if other than htrein (see 4.2).

mm 2011.1 at,/
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CONTACTINSSRTIONAND RwoVAL FORCf

1. PURPoSE. 7he purpose of this test is to detenainethe forces required to insert
contactsinto and rtmovecuntacts from their normal position in a cbnnector.

2. TEST EQJH?4E?W. Test equipment shal1 be as follows:

a. Force ga~e or weight scale of suitable range.
b. Arbor pre5s or tquivaltmt (optional).
c. Means for adapting gage to press (optional).
d. Applicableinsertion and rtmoval tools.
e. Suitable clamping fixture for holding connector.

3. TssT sAhPLE.

3.1 _ A test sample Shl 1 consist of 0 contact snd complucnt.try ctmiector.
Unless othem se specified,m percent of the contacts xn a plug or receptacle,but not
1ess than three contnctsper connector mting half. shall be measured.

3.2 &mPl e preparation. Al 1 contacts shal 1 be installed in the connectoras speci-
fied in 3.1 and wired with the wire type, gage, and lengthas specified.‘lhCfollowing
shall apfl]y:

a. The sealingmember shall be relaxed or removed if the design pemits.
b. Gang retentiondevices shall be indexd to the raleBse position.
c. The -ted plug OT receptacle shall be Wunttd securtly in a suitable

Clmnping fix-nut.
d. Yhe force gage or weight scale shall be mounted to indisate she a~lit4

L%rcc.
e. The explicableinsertionand rml tools shall be adapttd for use with

the force gage or weight scale.

4. 172STPROCSOORS. unles5 otherwise specified.all testing shall be conductedas
f.ollob’sat standard ambient conditions.

4.1 Insertion force.

a. lhe plug or rectpt.acleshall be mounttd in a suitable position for the
insertionof contacts.

b. lhe in.5erciontool. with the contact, shal1 be engaged in the approved
manner.

c. Axial alinement shal1 be maintainedand sufficientforce applied to insert
the contact into its normal position in the connector. This force shall
be recorded.

4.2 Removal force.

a. lhe plug or receptacle shall be mounted in a suitable position fOr removal
of contacts. For rear release systems, the mounting $hall be on a load
cell, or equivalent, that indicatesboth compassion snd tension forces.

b. ‘l%eremoval tool shall be tngagedwith the contact and contact locking
device in the approved mmner.

c. Axial ali.emt shal1 be -intaincd md sufficientforce applied to release
the locking ❑echanism and effect removal of the contact (untilthe
tool plungerhas traveled its ful1 distance,when a~licable). The W

force shal1 be recorded.

Kmlim 2012.1
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4.3 Failures. Potentialmodes of fsilureresulting from this test are forces in
excess of those specifi-d for inserzionor removal of contacts from the connector.

5. LKUIJMSNTATION.Data sheets shal1 contain:

a.

D.

::

e,
f.

Tirle of Eesr, dare, and name of operator.
Sample description - Includefixrure, if applicable
Test equipmentused and date of latest Calibration.
Tesr procedure.
Sample descriptionand contact identification.
Values of contact insertionand removal force.

I 6. SLOOk&SY.The followingdetails shall be specified in the individualspecifics.
tion:

I a. Number of contacts to be tested, if other than specified herein [see 3.1).
b. Wire t~e, gage, and length (see 3.2).
c. Test conditions,if other than standardambient (see 4).
d. Allowable imm-tie” and removable forces (see 4.1 and 4.2).

I e. Insertionand r-oval tool (see S.2 e.).

a
)

\
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NATING ANO UNMATIW FORCES

1. PUSPOSE. me purpose of rhis rest is to determinethe mechanical forces required
to mate and unmate electricalconnccrors,or projectivecaps with connectors,before
and after the connectorsare svbjected to various environmentalstresses.

2. ITS’S

::

c.

3. TEST

E@JIPNEhT. Tesr equipmenrshall be as follows:

Force or torque gages of a~licable range.
Fkauntingfixtuyeswhich allow the smaples to be mounted in their nomal
manner.

Attachmentsand accessory type equipmentas required to mate the test

swles ~d attach the force or tmque gages (i.e., arbor, press, etc.].

SMFLS.

3.1 S lhe test sample shall consist of a plug and receptaclewith applicable
contactsIn place.

3.2 SamPle preparation. lhe s.mnpleshall be wirtd using the appropriatewire type.
gage and length specified. A31 applicablehardware shal1 be assembled to the sample
includingskirts, hoods, cable clamps, jack screws or guide pins, and sockets. Unless
otherwisesptcified, the sample shall not be lubricatedor cleaned in any manner.

3.3 kkusntin
+

Unle55 othemise specified,the sample shall be munted to munting
fixtures y tbe normal mounting mezans.

4. TEST PRccswRs. Unless otherwise specified,all testing shal1 be performtdas
follows at stan&rd ambient conditions:

4.1 ktati”gforce.

a. lle two mating connectors shal1 be brought to a kmsition where mechanical
mating begins and the force or torque gage is at zero indication.

b. l%e connectorsshall the” be fully mated or coupled at a rate specified
and the force or torque xequired for imting shall be recordtd.

4.2 Unmatine force. The mattd connectorsshal1 be fully unmated at a rate specified
and the force or torquerequired shal1 be recorded.

5. DOCWSNTATION. Oata sheets sha11 contain:

a,. Title of test, date, and name of operator.
b. Sample description- Includefixture, if applicable.
c. Test equipment used and date of latest calibmtion.
d. Test procedm-e.
e. Values and observations.

MSllftO2013.1
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6. suMtAnY. llw followingdetails shall be specifiedin the individualspecifica-
tion:

a. %ecial motmring means, if applicable (see 3.2).
b. Lubricationor cleaning, if required (s.s.3.2).
c. Wire type, gage, and length (see 3.2)
d. Applicablehardware (see 3.2].
e. Force or torque requirements[see 4.).
f. Test conditions.if other th~ stand=d -bimt (See4.).
g. Rate of mating a“d unmating [see 4.1 and 4.2).

Downloaded from http://www.everyspec.com
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CONTACT SNCAGf41ENTAND SEPARATIONFOSCE

1. PURPOSE. The purpose of this test is m dcccrmincthe forces rquired to engage
and separate standardrest pins or blade with individualcontacts. The force recorded
during the engagementand separationcycle is indicativeof the norm.1 force pressure
exerted on a mating unit by the socket contact spring ❑ember.

2. TSST EQUIPMSNI. Test equipmentshal1 be as follows:

K
c.d.
e.

Force gage for procedure 1 (see fi~e 1).
Test pin or blade confm’ming to the applicableconfiguration and surfaCe

finish specified in 6S197 or as specified.
Adapter for attaching test pin or blade to force gage for procedure 1.
Fixturefor applying aaial engaging and separatingforces (see figure 1)
SOIucion for cle8ning test pin or blade, if applicable.

3. TSST SMtPLSS. TIIesamles shal1 consist of suritn?member contacts. individual

I cm assembled,whicheveris afilicable.
.“

I

I

4.

5.

6.
tion:

= PROCSOtlSSS

a.

b.

c.

d.

The test pin or blade shall be cleaned periodicallyto remove any foreign
surface film which may affect the engagementand separationforce recorded.

Curinn the test. each spring ❑ember contact.whethm assembled or individ-
ual: shall be”a2ined &ith-the test pin or”blade similar to ECtU=J COII-
ditions in the field.

Unle.ssotherwise specified,axial forces shall & applied gradual1y. Depthof engagement shill be as specified.
Measure the seDaratin~forces bv usinz one of the follwirm?procedures.
unless oth&#ise sp-&ified. a: spec~fied in the Sptcifititiao:

(1) Procedure 1, (using a pin or blade):

(a) Condition the spring mea!btr of the concact by inserting mad with-
drawing the force gage one ttme.

[b) Insert the mnximum size pin or blade and measure the engagement
force. Remove pin or blade.

[c) Insert the ❑inimum size pin or blade and measure tbe separation,
force as it is withdraim. Rwnnve pin or blade.

(2) Procedure IX, (usinga qualified contact):

[.) Condition the springmember contact by inserting ad withdrawing
the maximum size gage one time.

(b) Insert a qualifiedcontact and measure the engage.mtntforce. As
the qualifiedcontact is withdram, measure the separationforce.

00C0NENTATION

a. Title of test, date, md name of operator.
b, ~PIc description- Include fixture, if applicable.
c. Test equipment“std and date of latest calibratitm.
d. Test procedure.
e. Values and observations.

somlARY. The followingdetails shal1 be specifiedi“ the individualspecifica-

a.
b.
c.

Applicabletest pin or blade (see 2.b.).
Oepth of test pin or blade engagement (see 4.e.).
Procedure for engasing and separatingforces (see 4.d.(1)).

K=IW2D 2014
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FIXTURE THAT WILL ALLOW THE APPLICATION OF
AN AXIALLY CONTROLLED SEPARATING FORCE

rr

K
FORCE GAGE

o
..

TESTPINOR EL AOE

CONNECTOR OR A FIXTURE CAPA8LE OF

J
HOLOIMQ INOIVIOUAL CONTACTS (TO SE

1
\

TEsTEO IN A SELF- ALINING FIXTURE)
r

I FiGURE 1. TYwisd contact Sepalatins force test fixture.

t4Elll~2014
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IMPACT

1. PURPOSE. The purpose of this tesz is to determinethe ability of a connector
co withstandimpacts of the type that might be cncou”tered.hcn a connectoris uncoupled
and dropped to the floor. This test shall only be perfonmd on .acmnectorsdesignedto
❑eet such req”iremenrs.

2. 7SST EQUIPt4SiW.

a. A test fixsure similar to that shown in figure 1 shall be used. Unless
otherwise specified,this fixture shall be capableof being mounted to
any convenient,rigid, vertical structureat a height of 2 feet.

b. llw impact surf*ce shall be a concreteslab at least 4 inches (101.6mm)
thick.

3. TSST SAMPLE.

a. A test sample shall consist of a plug or a receptacle.

b. The test sample shal1 be wired as intended far normal service,ccduplete
with accessories. 12nlessotbentisespecified,the combinedImgth of
the pipe fixture and cable shall be 7 feet (2.134 m), with a minimum
length of 18 inches (.457.2cm$ of cable. 1“ the case of a mated sample,
the connectoron the free end shall be wired with 6 inch (1S2.4mm)
leads.

4. TssT Plo2cfouRs. “

a. lhe cable, with the sample attached, shall be secureIy fastened to the
test fixture such shat the cable assembly can hang freely.

b. Unless otherwisespecified,the cable assembly shal1 be extendedits full
1engtb frca the test fixture to a drop height that is specifiedin
toble 1. Orop requirementsshal1 be in the sequenceand numb- as
shown in table 1. The connectorshal1 fal1 by the pendultnnactionof
the pipe and cab] e assembly and strike the impact pad. The radialOrien-
tation for each series of 8 drops shall be dictatedby using the index
feature of the test fixture and ench drop shall originate from a
different index position.

TABLE 1. orop hei~ht and number of drops.

Drop height
.

I
Light w Severe

- ----

S feet (2.438m] --- 8 s
6 feet [1.829 m) g --- 8
4 feet [1.219 m) --- 8 8
2 feet ( .610 m) --- --- 8
4 inches (101.6mm) --- --- 8

Total drops 1 8 16 40

uETtaD 201s
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THIS PLATE FREE TO ROTATE
BETWEEN BRACKET LEGS 7

)

PIN

FIGURE 1. Test fixture (typical~.

FIxTURE-
SEE FlfJ I

4 TEST EAMPLE~ ,,

I
2 FT

I

&COIUCRETE FLOOR OR wOP pA12
PER z.(b)

FIGURE 2. Impact test procedure m r 4.(b).
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c. Acceptmce criteria shall be as specified. Typical indicsticntt of damage
resulting fmm this test are:

(1) Inabilityto mate or unmate.
(2) Brokenparts or accessories.
(3) Electricalfailure.
(d] Oamage to seals.

5. DOCUNENTATION. The data sheets shal1 contain:

a. Title of test, &te. and name of operator.
b. Sample description. Include fixture,if applicable.
c. Test eauipmentused and date of latest calibration.
d. Test pI&&lure.
e. Values and observations.

6. 3u7uAmY. The following details shall be specified
tion:

in the individualspecificfl-

a. Test sample description (see 3. a.).
b. Length of pipe and cable, if other than specifiedin 3. b .
c. MWP height, if other thmn specifitd in 4. b.
d. Number of impacts, if other than specified in 4. b .
e. Acceptancecriteria (See 4. c ].
f. Service class (see table I).

/

Nmm 201s
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1. PURPOSE. The purpose of this test is to determinethe effecrso: subjecting
connectorsor contacts to mating and .mnating cycles simulatingthe expectedlife of
such connect.ars.

Z. TEST EQIJIPMEtiT.

a. Test blade as shown in figure 1 to simulate a !natinEprinredwiring board
of maximum thickness for card-edge receptacles.

b. Clamps, jaws, or other ❑eans to hold the receptacle, plug, test blade, or
contacts.

c. Automatic or semiautomatictester to mate and umnate the cOnUeCtOr‘atthe
specifiedrate.

NDTS: while manual cycling of the connectors is permitted, proper
alinement and orientation is mst zeadily maintained in a
mechanical device specifi~lly designed for this test.

3. YE-STSWLE .

a. A connector [plug and receptacleor conzacrs)complete with all applicable
guide, keying, and engaginghardwaze or a card-edgereceptacle.

b. Umlcss ochen’ise specified,the test samples shall not receive special
lubricationor coatingprior to or during this test.

4. TEST P~~ .

a. The sample shall be mounted in the tester, carefully alined, an4 fully
mated and unmated she ~er of cycles specifitwl.

b. Unless otherwise specified,the cycle rate shall not exceed 300 per hour
and no electrical load sbas1 be applied to she samplesduring the test.

c. At the intervalsspecified,inspectionsor tests may be pcrfonned.
d. At the completionof the specifiednumber of cycles, the sample shall be

visually examined,as applicablefor evidenceof the following:

(1) Wear cm e“gagi”g hardware.
(2) Uneven wear, galling, or removal of plating cm contacts,guide

hardware, etc.
(3) Free metal chips in the contact area.
(4) Displaced,bent, or broken contacts.
(S] Pierced resilient insertsc,=broken or chipped hard dielectrics.

1.

,,

10
I .
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!5” Jq-

%

Entire S@ece 4 x!cro-
Lw!!es (90<: Sides) :0

[9.531 .37S 30- en<.
See Xo:e 3.

> 7,.53)
1s” .37s >::3.

(1.70)
.0-s7 a. ‘lyp.

*

.’ U

L1

Sreak shar? ed;ss (t y?!ce!)
Wiil .OIO~. CC5 R,

(.34)
.013S Tw.

(.25) (.13)

&F RI
. .

NOTES:
Dimensions are in inches.

;: Unless othenaise specified, tolerance is i.005 ( .13 mu) for three place decimals.
3. Only the working surfaces designated 4 .shal 1 be finished.
4. .002 ( .05 mn) TIR warpage permitted for full length of dimension A.
5. Metric equivalents are given for general information only and are based upon

1.00 inch z 2S.4 mn.
6. Mil 1imeters are In parentheses.

FIGURE 1. Test b3ade.
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5. ~ATION. Data sheets shall contain:

a. Title of test, date, and tune of operator.
b. ale description - Includefixture,if applicable.
c. Test equipmentused and date of latestcalibration.
d. Test procedure.
e. Values and observations.

6. 50UA!ARY.The followingdetails shall be specifiedin the individualspecifica-
tion:

a. Lubricationor coating, if required (see 3. b.).
b. Number of mating and unmating cycles (see 4. a.1.
c. The ❑ini.tmnindividualcontact separationforce during or after tbe test.

Cycle rate, if other than 300 cycles per hour (see4. b.).
d. Inspectionsor tests, before,during, and after tests (see 4. c.)

10

NETHOD 2016
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CABLE SEAL FLEXING

1. PURPOSE.

1.1 The purpose of this test is to detcr!nincthe effectivenessof circularjacketed
cable to plug interface,or flat cable to plug interfaceto withstand strainunder
repeated altemat ing cable-fIexing stresses as experiencedin use with cable srrain-
relief design electricalconnectors.

2. TEST EQUIPNEhT.

2.1 Test equipmentappIicable to test procedure 1 (circularjacket cable, see
figure 1):

a. APParatU capable of applying forces to a ❑olded plug ass.e$ably. so as to
cause such assembly to be flexed in a plane, through 180” of arc, alter-
nately from a position 90” from the verticalon one side to a position
90” from the vertical on the other side, at an adjustablefrequencywhich
includes a frequencyof 12 to 14 completecycles (of 360” total traverse]
per minute.

b. Nollers (o? rolls) W -th, cylindrical.equal-diametersteel, fixed
position. Oiameter of rollers to be:

(1) Approximatelybut not less than 2-1/2 times the maximum overall
diameter of the cable (for cables of less than 0.800 inch); or.

(2) As specified in the cable specification.
c. Squipent, such as =gnif iers (approxkate 3x] for extining cable-to-plug

seal or cable jacket prior co ad subsequent to teStiW..
d. Equipment for checking the electricalcontinuityof the conductorto con-

tact joints, prior to, during, and subsequentto testing.

2.2 Test equi~nt applicableto test procedurt II (flat cable, set figttm 2):

n. A fix-e cmpable of grippingtbe cable 12 inches frm the connectorwith
a uniform tensionof 2 + .1 pounds per-inch-of-cable-width and capable
of moving either the cable or connectorthroughan arc of 140-L1O”
(seemethod 2, figure 2).

b. Equipment capable of monitoring current flow of 100 M, maximum and to
indicatediscontinuityof 1 microsecondinterruptionof current flow.

3. TEST sMPLE.

3.1 The test sample shall consist of a wired connectorof the type descritedin
1.1, unmated.

, 3.1.1 Test proctdure I mounting (circularjacket cable, see figure 1):

a. Its cable is loosely but almost tangentiallysituated between tbe two
rollers (chosenin 2.1 b. and spaced apart slightlymore than the
maximum diameter of the cable).

b. The bonded joint ax the junction of the !zmld=dboot and the cable jacket
shall be”located approximatelyat 4S” above the center line cbmugh
the two rolls as shown in figure 1, in the case in which there is no
cable clmnp within the ❑olded boot. If the molded boot containsa
cable clamp, the dimension ,lX1l(figure1) in the individualspecifica-
tion shal1 be used to determinethe positionof tbe bonded joint (at
the jun:tionof the molded boot and the cable jacket). This is
necessary to prevtnt damage to che irmernalcable clamp during
flexing over the rollers.

htEt2f0D2017
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CA9LE CLAMP
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45= FIXED CABLE

SEE 3.lk HOLOINQ FIXTURE
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I

FIGII’21E1. Circular cable flexingtestsetup.
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c. 7he nonfree section of the cnble shal1 be clmnptdby s fixed cable holding
fixture capable of applyinguniform radialpressure to the cable core,
so that slippage is minimized. Care $hall also be exercisedthat
clampingpressure is nor excessive to damage connectorcable.

3.1.2 Test procedure 11 mounting (flatcable, see figure 2):

a. lhe assembledwired connector shall be installedin the fixturedescribed
in 2.2 a.

b, Connectormounting and cable tension fixture shal1 be clampedso slippage
is minimal. Care shall be taken that applied clampingpressureis nor
too excessive t. damage connector or able.

4. TES7 FToJCEOURE.

4.1 Test procedure1 (circularjacket cable).

a. Wi2h the test sample maunted as i“ 3.1.I and figure 1, forces‘areapplied
so as to cause the rnlded boot w be repeatedlyftexad 12.0”in opposite
directionsin the plane, over the rollers. A traverseof 180” in one
directionplus 180- in the qposite directionshal1 be called one cycle.
Unless otherwise specified,the cycling rate shall be 1’2to 14 cYcles

\.
4.1.1

per minute.
b. At the completionof 100 cycles, examinationof seal, jxket and cable

holding fixture shal1 be de to detemine the presence or absence of
failurenodes (reference4,1.1 a.). Electricalcontinuityshall then b=
chtcked to determinepresence or ubsence of failure mode (see 4.1.1 b.).

c. lhe cable holding fixture =hsll then b= sufficientlyloosenedto allow
xotat.icmof the cable 90”. lhe cable holding fixture shall thenbe
retightmed as in 3.1.1 c. and the procedure i“ 4.1 a. d 4.1 b.
repeated.

Potentialfailure males. Check tht following:

a. Osnage to cmble.-to-pl.agseal, OY dle jacket.which could allow undesired
substances(air,water. etc.] to inter, and to deterioratefurtherthe
seal or jacket. ultimatelyimpairing the effectivenessof either or both.

b. Weakeningof, or destructionof conductor to contact joints, resultingin
iUIPTDPCyor defective electricalperformance. lhere shal1 be m evidmce
of p.srtlalintenittent or c-1 ete shortingbetween conductorsduring
and after test. There shal1 be no evidence of discontinuitybetwetn
conductorsduring and after test.

4.2 Test PTOcedu’rc11 (flat Cllble) .

a. With test smxple mounted as in 3.1.2 a., each cable shall be individually
leaded uifi specificd weight.

b. lbe cable or the connector shall be wved thrcughan arc of 140” tlO” for
S00 cycles using either method 1 or 2 of figure 2.

c. One completecycle shall consist of the rotationof the cable or connector
from the neutral position to 70” if” in bath directions. Unless other-
wise specified,tie cycling rate shall be 10 *1 cycles pm minute.

d . A ~nitoriu c=mt of IW @ maximIM shall be applied thyougbtbe con-
ductor of the test cables nnd the contscts of the connectorin series.
Eithtr a dummy plug or receptacle or tbe actual test counterpart
connectormay be mted to the connectortier test to facilitateuking
the series circuit.

S4Ellm 2017
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TENSION

t
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FLAT CAB” CONNECTOR

METHOD N“O.I
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FIC121?E2. Flat cable flexingmethods.—
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e. After the completionof 500 cycles, a visual inspectionshsll be made to
check for flaws or damage of 4 .1.1 a and electricalcontinuityof
4.1.1 b llIedielectricwithstandingvoltage shall be measured as
specified in methcd 3001, with the followingexcepticms:

[1) Preparation- Wired, assembledand unmated. Flat cable conductorfree
ends may be prepared as the test sample is prepared i“ method 3003.

(2) Insulationresistanceshall be as specifiedi“ method 3003.
(3) Magnitudeand nature of test voltaEe - AS specified i“ table 1.

TASLE 1. Test voltage at sea level.

E

5. KWR4ENTATION. oats sheets shall cmttin:

a. Title of test, date, and name of operator.
b. .%mple description- Includefixture, if applicable.
c. Test equipmentused and date of latest calibration.
d. Test procedure.
e. Values and observations:

(1) Test conditionsand ukvironmcnts.
(2) Electricalcontinuitychecks.

6. SHRY. The followingdetails shall be specifiedin the individuals.p6.cifica-
tion:

a.
b.
c.
d.
e.
f.
g.
h.
i.

;:

Applicable‘testcondition [see 2., 3., and 4.).
Dimmeter of rollers, if other than herein (see 2.1 b.).
Allowable electricaldiscontinuity(see 4.1.1 b and 4.2 e.)
Cycling rate, if 02her 2hm herein (see 4.1 a and 4.2 c,].
Total cycles for cmplete test, if other than herein (see 4.1 and 4.2).
Special environmentalconditions (see 4.1 and 4.2).
Cable to be used (see 1.1).
Dimension !-X,,in figure 1 (circularjacket cable).
Use of ❑ethod 1 or 2 of figure 2 (flat cable].
Dielectricwithstandingvoltase (see 4.2 e.) .
Insulationresist.a”ce(see 4.2 e.(2).

SEIHDO 2017
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NEIMOD 201s

CAGE LOCATIONAND R~E~IW

1. PLRPOSE. The purpose of this test is to dezermine the ability of a connector
to comply with specified locationand retention measurementsthrau~h the use of location
and retention test gages.

2. TEST EQUIPMSW7.

a. Retentiontest ga~e.
b. Location test gage.
c. Measurementdevice. English m metric, as applicable.
d. Force gage with accuracyof ~2 percenr.
e. Test fixture.

3. TEsT SAKPLs. A test sample shall consist of a plus or receptacle.

3.1 Preparation. The cavities to be tested shall be unwired, no accessory~usre,
-andunmated.

3.2 ilountin~.Test sample shall be mouottd in a position of axial alincmentwith
gage.

4. TES7 PIOJCEOUSE

4.1 G8Ke location test. Applicable test gages specifiedshall be in5t?Jledin
Shree rtutdom2yselected cavitiesof each contact size of each connector. With tbe
gages fully seated against the contact retentiandwice, the axial location of the
front of the gages shal1 be measured relativa to the specifiedreftrenceplane.

4.2 Oage retention test. Applicable test gages specifitdshall be installedin
three randomly selected cavities in each connector. me axial load spocifiodshall
be applied to the individualtest gages in both directions. T71Cload shall be applied
●t a rate of approximately1 fbsuudper second uotil the specified load MS been reachtd.
Gage displacementsha21 bt ❑easured with respect to the connectorshell #fter an
initial load of 2 pounds has been appli~ to assure that all slack bas been taken up.
The axial displac~t of the gage shall not exceed O.012 inch or as specified: No
damage to Sage or insert shal1 occur.

S. ODCIIMFNTATION.Data sheets shal1 contain:

a. Title of test, date, and name of operator.
h. Sample description- I“cludafixture, if applicable.
c. Test equi~em used and date of latest calibration.
d. Valuts and observations.

●
1

I
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I
6. ~r, The folIowing detai1s shal1 be specifiedin the individualspecifica-

1 rim:

I
a.
b.

I
c.

d.
I

I

I

I

I

I

I

I

I

I

I

I

mm 2018

Test gages [see 4.1 and 4.2_I.
Reference point for gage locationmeasurement (see 4.1].
Maximum allowabledisplacementafter initial load has been applied,
if other than specifiedherein (see 4.2).

APpli~ r.xialload (see 4.2).

-..-
.b&

v,
J.
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nFtn20 2001.1

DIELSC7SICWIY72STAMIXffiVOLTAGE

1. PURP03E. l%e purpose of this test is to prove that a given electricalConmeCtOr
or coaxial contactscan operate safelyat its rated voltage d withstand~entary
Overpotentialsdue to swirching, surges, and other similar phenomena. The dielectric
withstandingvoltage shall be estabiishtdas 7S percent of the minimum breakdobn
voltage of the connectoror coaxial contacts. lC is suggesttdthat the operating
rated voltage of the connector or co=ial contactsbe establishedas one-third of thc
dielectricwithstandingvoltage.

2. TEST EQJIF?4EN7.

2.1 Hi2h VDltage source. The Itaame of the potential (ac or dc] shall be as sptci.
fitd. Mien an alternatingpotential is specified,the test voltage providedby the
high-voltagesource shal1 be nominally60 hertz in frequttuyand shall a~xlmate, as
closely as possible,a true sine wave in form. Other ccamm~ial powtr frequenciesmy
be Mad for inplant quality conformancetesting,when specified. N1 alternating
pttntials shall be ●xpressed as -t-_n-squate values, unless otherwisespecified.
7he kilovoltawptm rating and igptdanceof the source shall be such as to pezmit opera-
tion ●t ●l1 tetting loadstithaut smlous distoz’tionof the wavefmn and VLthtit serious
change in vultnge for any setting. ~tn the test spechn dmands substantialtest
source ~wer capacity,the regulationof the source shall be specified. when . mi!tlmm
kilovoltampererating is required, it shsll be specified. MIM e.direct potential is
specified,the ripple content shal1 not excetd S percent ImIsof tie test pottntial.
hhen required,a suitablecurrent-limitingdevice shall be used to limit current surges
to the value specified.

2.2 Voltage measuringdevice. A volmtter shall bt used to mqp.wre the ●pplied
voltage co WI aCCWmCy of ●t Ie@t 5 ~c~t, unless otherwise qmcifitd. B?im n
tr.amfmmtr is u5td as a high-voltagesource ~f rJtern9tiagpm3~ti.1, * voltmoter
cottnectad●cross the primary side or across m sacorduy or tertiary winding may be
ustd provided it is previouslydetermlntdthat the actual voltage scross tht test
spacimm wLU km within the altanble tolernncmtciderany MD-l led c~ltl~’.

2.3 L8mkw!e currentmeasuring device. When any leakage cmtnt rtqulrementis
specified.a suitablemethod shal1 be used to measure the leakag= current to an accuracy
of at least S percent of the specifiedrequirement. Since deteriorationdue to exces-
sive leakage currentsmaY have an adverse ●ffect on the electricalpar=eters or
physical characteristicsof the connectoror coaxial contacts, the Leakagecurrent
during the test shall be limited to a maximum of 5 milliamperes.

2.4 Fe.ultindicator. Suitable means shall be provided to indicatethe occurrence
of disr@i~ and leakage current in cast it is not visually evident in the
specimen. 7tIevultage measuring device of 2.2, the leakage currtnt wsuring devica
of 2.3, 8n appropriateindicator light, or an overload protective device may be used
for this purpose.

2.5 Test chamber. The test chamber used for the bammetric-pzessure test shall
consist of a vmuum pump and a suitablesealed chamber having mans for visoal observat-
ion of the specimenunder test when mcessary. A suitable pressurt indicatazshnl1 be
used to mtasure the simulated altitude i“ the sealed chamber.

3. TEST S.WPLE.
plug and receptacle,

A test sample shall consist of n plug. a recepmcle, a =ted
or a coaxial pin and socket contact.

Ml?tmIl3001.1
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4. TEST PROCEDURE.

4.1 Preparation. When special prep.urations or conditions such as specialtest
fixtures,reconnection, grounding. isolaticm,or immsrsion in water are required,
they shall be specified.

4.2 Tc5t voltage. .%u@es shall be subjectedto a test voltage of the magnitude
and nature (ac or dc) specified.

4.3 Points of application. The test voltage for connectorsshall be applied
between the most closely spaced contacts and bezween connector shell and the contact
closest to the shell. The test voltage for coaxial contacts shall be applied between
the inner and outer conductors. me method of collectionof the test voltage to the
Swle shall be specifiedonly when it is a significantfactor.

4.4 Rate of application. Unless otherwisespecified,the test voltage shall be
raised fran zero to the specifiedvalue as uniformly as possible,at a rate of aPPMX-
imately S00 volts (rms or dc) per second,unless otherwise specified. At tie OPtiOn
of the manufacturer,the test voltagemay be applied instc.ntaneausly during inplant
quality conformancetesting.

4.S Ourati.mof application. Unless otherwise specified,th.4test voltage shall be
maintainedat the specifitdvalue for a period of 60 seconds. For inplantteStlIISo
when specified,the time may be reduced to S seconds,minimcm.

4.6 Sxsminationand measurementof specbn. Ouring the dielectricwithstanding
voltage test, the fault indicatorshall be monitored for tvidmce of disruptivedis-
charge and leakage current.

4.7 Ba~etric pressure (at sea level). Since the ba-etric prestura~tly
affects the withstandingvoltage characteristicsof the connectoror coaxialcontacts
between the terminals tbmufi ●ir. this shall be specified.s n requirmmt of the test.
Test Yoltages shall be specifitdthat allow for the dscrease in uitbs.tandingwoltage
capabilitychat occurs at r8ducad barometricpressures. A basic withsuading voltage
requirementsbal1 be specifiedin every case for sea level applications. 1f required,
d~iu ~ the ~=t~ OY C=XiBl CMI~~S -lieatl~. ● ~SiC ~*~inC ‘~-KC
requirrnentshal1 be given for a reduced pressure that approximatesthe reducedpressure
under which the connectorsor coaxialcontacts are uptcted to optrate (see Geieral
Requirrnentstest conditions).

4.7.1 Reduced barometricpressure. The connecters or coaxial contactsshall be
omunccd in the test chamber as specifiedd the pressure reduced to the value
indicatedin one of the test conditionsin table 1, as specified. While the connectors
or coaxial contacts are maintainedat the specifiedpressure,and after sufficienttiue
has been allowed for al1 entrappedair in the chamber to tscape, the connectorsor the
coaxial contacts shall be subjecttd to the specifiedtests.

7sEn9J03001.1
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TABLE 1. Test conditions.

Test condition Pressure I Altitude

~ feet -—

LLuJ&-M
5. ODCW4ENTATIOK. Data sheets shal 1 contain:

a. Title of test. dare, and name of operator.
b. Sample description. Includefixture,if appliuble,
c. Test equipment used and date of latestcalibration.
d. Identificationof test ❑ethod.
e. Values and observations.

1 Sept 1977

6. SUhMARY. me followingdetails shall be specifiedin the individualspecifica-
tion:

a.
b.

::
e.
f.
u.
h.
i.
j.
k.
1.
m.

n.

Nature of potential (ac or dc) (see 2.1).
Special high-voltagesource, if applicable (see 2. 1).

nmum kilovoltampererating, if applicable (see 2.1]
~.

Current surge limits, and limitingdevice, if applicable(see 2.1).
Volr.meteraccuracy,if other than at least 5 percent (see 2.2).
Leakage current limit. if other than 5 milliamperesmaximum (see 2.2].
Special preparationsor conditions,if rcq”ired (see 2.2 and 4.1) .
Define test sample (matedor unmated) (see S.).
~=it~= of test voltage (see 4.2).
Inplant testing, if applicable (set 4.5).
Points of applicaticmof test voltage (see4.3).
Method of connectionof test vol~ge to sample, if significant (see d. 3)
Exnmknationand measurementof sample (see 4.6) :
[1) Detail requirements,if required.
Barometricpressure test condition (see4.7):
[1) Dielectricwithstandingvoltage requirementat sea level (see 4.7).
[2) Dielectri. withstandingvoltage requirementat recked pressure, if

applicable (see 4.7).
(3) Tests during and after subjectionto reduced pressure (see 4.7.1)
[4] Method of mounting in test chamber (see 4.7.1].

tETWD 3001.1
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LOW-SIGNAL L.SVEL CONTAC2 RES1S2ANCE

1. PuRPllSE. The purpose of this test is zo evaluate contact resistancechttract.r-
isrics of electricalcontacts under conditionswhere applied volrages and currentsdo
not altex the physical contact interfaceor ❑edify the n.anc.anduc.tive oxide fiIIOSwhich
may be present. The applied test voltage shall not exceed 20 millivolts open circuit,
and the test current shal1 be 1imited co 100 millinmperes. Performance.stthese levels
is indicativeof contacr interface perfonna”ceusing lower levels of electrical

excitation.

2. TEST E(IIJ1 PMSNT .

a. Uicrovoltmeter (digitalor analog) of suitable range certified to provide
a ❑e.dsureme”taccuracyof 2 percent of reading.

b. Low-level circuit of fi~ure 1 m equivalent, de] iverinE 100 ❑illiamperesat
20 millivoltsopen circuit dc potential.

3. TEST SAKPLf.

a. A test sample may consist of a mated pair of ccmtactsor a terminated
conductor.

b. Contacts shall be wirad as shown ia figure 2, if applicable,with the wire
required for the contactunder test as specifiedin the contact or
connector specification.

c. Test samples may ha installedin a suitableconnectorand engaged es in
normal service. sW1es nOt instalkd in a connectorshall not be rigidly
fixed by any method tbsr might influencethe forces acting o“ the interface
betwetn the mating contacts. Connectorsthat do not have a locktng
fenture shall be secured to previde mechanical stabi1icy.

4. TSST PfUXEOUAS .

a. ‘The low-level test shall be conducted using the circuit shown In figure 1,
or an equivalentpower source circuit that wilI deliver a maximnt applied
voltage of 20 ❑V open circuit and a maximum test current of 100 5A btt.een
T1 and T,. A measurement of the voltage drop across the test speci~n

while carrying a kmwn current wil1 yield the parametersnecessaryto
determine contact resistance. The contact resistanceshall be calculated
to exclude errors due to voltage null offset and thermal potentialsby
using tbe equation in (1) This equacio” shall be used in all cases
wherein forward and reverse currmrs are not eoua 1.

(1) Sample resistance= 1~
1+ II5rcvers=I

jr fon.’ardI . II reverseI

,0
KsTnOo 5002.1
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0-1 AMP

~1% 1

VARIABLE OC
POWER SOURCE _ ‘1

o
,--

0.1 AMPERE 1,;

s, 8 %
OR

1-- - .

BATTERY S
RHEOSTAT

1.
MICRO-

vOLTMETER

1

--

T2 =

NOTE: Circuit requirements at sample posftion; terminals T, - T2

Open circuit voltage 20 mV maximum
Short circuit current 100 M omximum

I
M, - DC ammeter, 1 amp F. S., tlO%. This ateter is optional, and is used to provide rough

indication of applied open circuit voltage. (1, x R, = Open circuit voltage).

I % - Standard resistor, .020 ohms. Suggest an anmet& sh;nt giving 20 mV at 1 nmpere,

/ R2 = Resismr .2 olwns ❑inimum WY serve as a currwt limiting resister and a current
measuring resistor. This resister my be replaced with a dc mfll famneter, zem
center, 100 A F.S. , lZ accuracy. If this meter has a shunt resistance less than
.2 ohms, add enough resistance to bring total up to .2 ohm minimum.

S1 - Reversing switch, center off @sition.

I
( FIGURE 1. Typical low level circuit,

I

I MSTMOD 3002.1
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I m~ ACCURACY
2eA OF REAOING I

““L11 vOLTAGE - OROP MEASUREMENT CONNECTION L ‘2

POINTS VI , V2, ETC., MAY BE PERMANENT

CONNECT IONS AtaO MAY SE PROTECTED BV
POTTING OR EQUIVALENT MfANS.

~/ Nominal socket bore depth.

NOTES ,..-
1. Dimensions are in i“che~,
2. Metric equivalents are given for general in fonmtion only and are based

upon 1.00 inch = 25.4 nm.
3. Metric equivalents are in pare”cheses.

FIGURE 2. Typical wirinq diaqram.

NSIWDD 3002.1
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It has been asumed that V rov4r50 and 1 reverse have opposite polarity to those v.aluas
observed as V forward and 1 foxward. If polarity reversalsmre not noted (far instance,
when thermal potentialssre very large), appropriate sign changesmu,t be made in the
above expression. In the special case wherein the magnitudes of forward and reverse
currents are exaccly equal, this equationreduces to:

(2) Sample resistance =M IV fo-ardj + IV reverseI
]

or

(S) Sample resistance=
~ anc

2

The sample resistanceshall not exceed the wimum allowablecontactresistance defined
in the individual specification. If the total resistancebetween T, and T, af figure 2

. .
results in voltage drop measurement out of the requir.d accuracyrange of the instru-
mentation, then chc total contacts in series shall be reduced for accurate results.

b. The following precautions_shal1 be observed before and during the test.

(1) The test sample shall not be subjected to a potential of more than
20 millivolts dc open circuit voltage either before or during the
test.

(2) In the circuit shmtm in figure I the t.hree-position switch shal1 be
open before each contactresistance❑easurementto zero the
v;lrneter.

(3) Acceptancecriteria shall be establishedas the maximtm resistance
level at which stable electricalcontact is maintained. This
resistanceis an inhsrrntcharacteristicof any given connector
contactd~ign W uhm tho cannu3ar is ptopuly sppliai, is weil
below the resistance level requirtd for cirait function.

(4) Voltag.-dmp .— t tanmctian points my be p—ent connections
d my k prOt~tti by ,ptt*g or ~uiy?lent ~~s.

s. KCLMENTATION. Oata sheets shall contain:

a. Title of test, data, and name of operator.
b. S.sqle description- IIIcludefixture, if applicable.
c. Test equi~ent used and date of latest calibration.
d. Identificationof test method.
e. Values and obsenati.ms:

(1) Identifyeach contact pair in the test sample.
(2) Record the masured currentand voItage drop in each direction for

each contact pair, af applicable.
[3) Calculateand reco~ the contactresistance fn both directions,as

applicable.

6. SUWASY. The followingdetails shtll be specified in the individuals.pecifica.
tion:

a. Size wire specified (see 3. b.).
b. Maximum allowablecontact resistance (see 4. a.).

Individualcontactmating depth, if applicable (figure 2).
~ c Voltage drop ❑easurement points, if test seaple configurationdiffers frca

figure 2 (see figure 2).

k@TH2D 3002.1
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MsTlsoD3003.1

1NSUL4TIONsESISTANCS

1. PURPOSE. The purpose of this test is to establishthe methods and procedures
to b. followed in determiningthe resistanceoffered by the insulationmaterials and
the various seals of a connectoror coazial contactsto a direct currentpotential
tending to produce a leakageof current through or on the surface of these ❑embers.

2. TEST EQuIPMSNT.

a. Insulation-resistancemeasurane”ts shall be made on an apparatussuitable
for the characteristiccs of the emapcmmt to be measured such as a U.egcdua
bridge. megohm-meter,insulation-resistancetest set, or other suitable
appararus.

b. Voltttgesource capableof supplying a constant S00 volts ~10 percent.

3. TSST SAHPLS .

3.1 >. A sample shall consist of a plug, ‘areceptacle,a mated plug and
receptacle,a coaxial pin contact,a coaxial sockec contact, or a mated pin and socket
contact. Samples to be testtd shal1 b-sfre= from foreign matttr that can affect their
operation.

3.2 Preparation. ?flcncleaningis specified,the assembly shall be cleaned with
a suitable solvent, dipped in distilled water while still moist with solvent.and
condi tioned in an air circulatingoven at 3S” ~S” C for 2 hours. Wlcn removed from the
oven, parts shal 1 be cooled i“ ambient conditions for 1/2 hctur before the test.

4. TEST PRDCSDUSS.

4.1 Procedure. When specialpreparationsor conditionssuch as special test
fixtures,reconnecrions,grounding,isolation,.low ●tmosphericpressure,humidity,Or
immersion in water are required,they shal1 be specified. IOtenelectrificationtime
is a factor, the insulation-resistance.easurtamntsSIWI1 be made IIM.sIMately af2ez
a .7-minuteperiod of uninterruptedtest voltage application,unless otherwise speci-
fied. However. if the insrmnnentreading indicatesthnt a“ insulationresistancemeets
the specified limit.and is steady or increasin8,the test may be terminatedbefore the
md of the specifiedperiod. men more than one measurementis specified,subsequent
measurementsof insulation resistanceshall be ❑ade “sing the same polarity as the
initialmeasurements. l%e ❑inimum value of ins”lati.anresistanceobtained shall be
greaterthan the minimum value specified in the requirements for the sampl .ss being
tested.

4.2 Insulacicmresistance. Insulationresistanceshal1 be measured between the
most closely spaced contacts, and between comect.ar shell a“d the contact closest
to the shell. The same contact locationsfor a give” coi-mectorshall be used each
time the insulationresistancetest is performed. UIIlessotherwise specified,test
voltage applied shall be S00 volts ~10 percent. Insulationresistancemeasurements
for coaxial contacts .%hal1 be made between the inner and outer contacts,as specified.

lCSlliOD 3003.1
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I 4.S Precautions. Suitable precautions shal 1 be taken to protect personneland
aPParatus fr.m the rclativ41Y hiEh wrentials used in Derforminathe test. Care shall
b>” taken to prevent a direct-sho~t ~ircuit of the testing appatitussince damage to
the indicatingdevice may result.

S. OMR4ENTATION. KUta sheets shall contain:

a. Title of test, date, and name of operator.
b. Sample description- Includefixture, if applicable.
c. Test ecpipmentused and date of latest calibrati.a”.
d. identificationof test method.
e. Values and ohsenrations.

6. SI!JMARY. T%e followingdetails shall be specifiedin the individualspecifica-
tion:

a. Test sample (matedor unmated) (see 3.1).
b. Cleaningprior to test, if applicable [see 3.2).
c. Special preparationsor conditioning,if required (see 4.1).
d. Electrificationtime. if other than 2 minutes,(see4.1).
e. ~Snit~= Of test volta8e. if other than S00 Vdc (see 4.2).
f. The minimum value of insulationresistanceallowable (see A.1).

13 ‘3
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Msl?!oo W04.1

COhTA17 REsISTANCE

1. PuRPOSE. The purpose of this test is to ❑easure the resistanceof mated con-
nector contacts atcnched to lengths of wire by measuring the millivolt drop across the
contacts whilc they arc carrying a specifiedcurrent.

2. TsST EqUIP14ShT. l%e test equipmentshall be as listedbeiow. Unless otherwise
specified,the measurementsshall be dc.

a. AIIammeterof a multiranget~e permittingeach test range to be read in
the upper half of the scale. ” The ❑eter accuracy shall be such that tie
value being measured is accurateuithin 2 percent.

b. A high impedancevoltmetershal1 be such that the vai”e being ❑easured is
accurate within 2 percent. For greater tase CIE measuring forward tnd
reverse rendings, a zero center or digitalvoltmeterwith automatic
polsrity reversal is reconzncnded.

c. A current scwrce having a controlledoutput as required for the test currents
as specified in the Ic%lividualspecification.

3, TEsT SAWIE.

S.1 m. A test sample shal1 consist of a mting pair of contacts such as a
pin and a socket, mazing hermaphroditiccontacts,or a printed board and its mating
contact. as specified.

3.2 SamPle Preparation. Samplesshall be prepared as they wcmld be for normal
applications. Preccatdicioningor specialenvironments shall be as specified. Care
shai1 be taken to assure that the wire has been properly strippedso that all strands
are intact and the wire to contact joint is free of inclusions such as -king threads
or frayed insulation.,..

a. lJnlesSspecified,the test s8@es shal1 not be cleaned by any means prior
to tho test nor stall MY lubriunta or other coatings be -lied.

b. k%-e practical, a 3.fobt length of contintnms win shal 1 be attached to
the contacts for Zpt dissipatien.

c. Test sampiesmay be installed in a suitable connectazand tngag’rdas in
n~al s-ice. S&@eS not installed in a comector shall not be
rlgzdlyfixed by any method that night influencethe forces accing on
the interfacebetween the rentingcontacts.

d. Volzmecerprobe points may be prepared prior to starting the test. It is
permissibleto permanentlyattech the voltmeterleads by solderingor
Crimpins with a suitabledevice, when requiredby the envircmmmtal
conditionstxisting at the time the test shall be mde.

4. TEST PROCSDUSS .

a. With the current off, connect the sample into the test circuit [see
figure 1).

KFtllOD 3004.1
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I

NOTES:
1. Dimensions are in inches.
2. Metric equivalents are given for general infomatfon only and are based

upon 1.00 inch = 25. I2 mn.
3. Metric equivalents are in parentheses.

b.

::

e.

FISURE 1. Test cirtuit.

mergize the circutt and Incraase the currant until the requiredtest
—nt is achieved.

Allow the test sample to stabilize●t the test current.
h..t the vc.ltmter urobes (lead4) to the =m@e [if nOt Pc~~tlY. . . . .

●ttuhcd) and -a= and rotord the voltsge drop.

*SUI? that the test currant has -Mii mt the correct vnlue.
~en ■ea —ts am 1 tillivoltor less on s-11 de MU uraemts.,reverse

current readings shall be taken. The twa Easur6ritnt5are avcragtd to
cancel the ●ffects of themal ptantials as follows:

(1) If necessary. adjust pwtr supply to -kc reverse currmt equal to
forward Cul-rtnt.

(2) Measure and record the rcvtTse voltaga drop.
(3) Cn2culata the sample voltage drop as follows:

Sa@le wltage drop -
forward voltaRe drop . raverse voltaRedrw

2

4.1 Failures. lhe pot.tntialmde of failure from Zhis test is a millivoltdrop in
excess Oz that specified.

s. Dt423MEWAT30N. Oats sheets shall contain:

I a. Title of test, date, and name of operator.
b. Sample descriptionand contact idmtification.
c. Test equipmentusad and date of latest calibration.

I d. Test procedure.
e. Vmlues and observations.

METH3D 3004.1
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6. SOMWRY. The followingdetails shall be specifiedin the individualspecifica-
tionz

a. test current (see 2.).
b. Test sample description (see 3.1).
c. Tcsc stur.plc preparation,if other than specif,ed herein [see 3.2]
d. Preconditioningor special environments(see3.2]
e. Millivolr drop requirar.ents(see 4.1)

0

I

lo NFP!OP 3004.1
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:0

STANDING WAVE RATIO (SWR)

1. PURPOSE. The purpose of this test is to evaluate
coaxial,radio frequency. Neasured SNR shall not exceed
frequencyrange specified.

2. Tssl sQIJIFusNr.

existinz SNR of connectors,
chat specifiedover the

t
c.

d.

e.
f.

E.
h.
i.

j-
k.
1.
m.
n.

swept RF source.
isc.latin~devices. two
RF sampling device. F&quency - nmplitude characteristicsmatched to the
radio frequency sampling device of 2[d) to within 0.5 dB.

Radio frequencysamplingdevice with precisionhermaphroditicoutput
connector. ResidualSNR less than 1.006 . .003F (F in CkIz].

Standardprecision adapter,maximum SWTt.
Oetectors.two.
A@ifier3, two.
x-Y display.
Cable s~lator termination.
Selected test cable.
Precisionhermaphroditic cable connector.
Precisionhermaphroditictermination.
Standard precisionadapters.
Selected long cable whose attenuationis 26 dB minimum at lowest test
frequency,or as spetified.

3. TSST .%MPLs. The wirad cunmctor slim]1 not be clutted,unless otlteruise
spacifitd.

4. TSST PROCSDORE (Shit). The SUR shall be measurtd in accordancewicb the
followingprocedure. Diag’r8m$for the swept frequencySNR systca check out -d
measurementsprocedures are slmun in figure 1.

a. In the basic measur~nt smmp of figure 1, detector 1 provides a feedback
signal ?.othe swept EF source in order to normalize tbe output signal of
detector 2. The frequency-amp]itude characteristicsof detectors 1 and
2 shall be m6tched within 0.S dB.

b. SMR !k&SUTtl!KIlt

[1)

(2)

(3)

Slottrd line technique- Ten or more sMeeps are made with the radio
frequencyprobe repositi.nud in equal in~ents over at least a
half wave length at the lowest frequency of tho band bting swept.
In this ❑anner m X-Y display is generatedwhose upper and lower
envelope limits representmaximum and minim a@it”des of the
standing wave for each frequency in the test band.

Frequencyreflectcmeter/RFbrid~e ttchnique. A single swtep shaIl be
made using sufficientRF power to provide as X-Y display less than
80 percent and/or, if possible, greater than 20 ptrcent of full
scale.

Calibration. Sxcept for logarithmicplots. a base line, containing
frequtncymarker pips, shall be germratedby making a sweep with
no radio frequencyinput. The resultant X-Y display shall be
calibratedaccordingw the characteristicsof the measurtmant
channel detector and aaplifier,c.g. linear, sqtrarelaw, logaritknnic,
etc.

I
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FIGuRE 1. Swept f requency SMS test.
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c.

d.

e.

f.

me MS test system is checked out by successively terminatingthe radio
frequencysampler with the ●lements shown in steps 1 and 2 and sweeping
the frequency over the specifiedtest band. In step 1 the system SYIS
shall be less than 1.02 . .004 F (F measured in Qfz). In step 2 the
system Sh’Rshall be as specified.

When the connectormust be evaluatedby germinatinga cable, the system is
checked out with the radio frequencysamplerrerminatrdas in step 3
using the specifiedcable. lltcimpedancevariation (randomandlor
pericdic]from the nominal characteristicimped%nee for the selected test
cub]. shall be no mare than 1.0 percent when tested by time dcmsin
refleccom.try’having a system rise time equal to or shorter than the
period of me half cycle of the highest frtquentyof rest. in step 3 the
system SMS shal1 be as specified. The connectotunder test is measured
with the radio frtquencysamplerterminatedu in seep 4. ‘Yh@SSR shall
be as specif id.

Ivlen the connector is terminatedby a cable skmulator,tests art performed
with the radio frequencystapler terminatedas shown in step 7. Ihe
input part of the cable si~latw must hs’vethe _ interfaceconfigura-
tion, dimensions,and dielectric as the rec~emled cable interface fOr
the connector under test. The cable simdator shall meet the specified
SMS when tested as shown in step 6.

The standardprecision adapterinterface SI!EIIconfoim to ZESS Standard 287.
Standmxlprecision adaptersshall not uuod the specifiedSWR require-
ments. Standmrd test adapterdesires @Mll he mm-ovcd 6Y she militarv
qualifyingagency. -

..

s, DOCUKNTATIOYI. Oata sheers shal 1 contain:

a. Title of test, date, =nd na8e of operator.
b. Sample description - Incltxlef ixtun, if applicable.
c. Test equipment used and date of latest calibrttior,.
d. Test pmxedure.
e. Values and observations.
f. Original c@rts.

6. SLBMASV. The fol16uing&tails shall be specifhd in the individualspecifica-
tion:

a. Attenuation,if other than 26 dB (see 2.n.).
b. Test band (see 4. c.).
c. Systcm SNS (see 4. c. and d.).
d. Test cable (see 4. d.)
e. Cable simulator (see 4. e.).
f. ComponentSNS (see 4. d.).
g. Standardprecision adaptor (see 2. e. and 4. f.) .

nkztnooSoos

4

0

●
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m-rmo 3006

M4C14nIC PEW4E4SILITY

1. PURPOSE. The purpose of this test is to verify that the ❑agnetic permeability
of a test item is below a specifiedvalue.

2. Test equipment. A permeabilityindicator;LO+MI conformingco MIL-I-17214.

3. Te5t ssmple. The sample shall be a fully assembledconnector,connectorcom-
ponents, or contacts,as specified.

4. Test procedure:

a. lbtlessotherwisespecified,the 2.0 pellet shall be used. The magnet of
the hand held indicatorshall be alternatelyapplied to and delicately
removod fmm alJ the areas of the connector.

b. Pulling the magnet from the calibratedpellet of the indicatorshall con-
stitute failure.

s. 00cumtntation

a. Title of test, date, and name of operator.
b. S~I e descriptionor identification.
c. Test quipment.
d. Test res.ults nod observations.

6. Sumuary. no fc’1lowingdetails shal1 be specificd in the individualspecifica-
titan:

Permeabilitylevel, if other tbm 2.0.
~: Test smmpie (see 3.).

●
KfTtf2D S006
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MSTHOD 3007

SHSLL TU SHSLL CONNX71VITY

1. PUSPOSE. The purpose of this cesz is ro determinethe electricalconductionof
the connector shell under $imularedservice conditions,

2. TSST EQOIPMEhT

a. Voltmeter of suitablerange certifiedto ao accuracyof :2 percentfull
scale.

b. Ammeter of suitableranze certifiedto an accuracyof 1 nercent.
c. Power supply capable of-deliveringup to 1,0 ampeke ~.1.“
d. Test probes with sphericalend of .050 inch ❑ininmm radius

to make voltage ❑easurementson the mated connectors.
e. Test fixture, adjustable,nonconductive.

3. TSST sAnPLs.

sM1l be UStd

rec.&e_
Test sample shall consist of ~ted ass~bled connectors (pI”gand

Test samples may be wired or unwirtd, as sptcified.

3.2 Reparation. Connectors to be rested shd 1 be free from foreignmatter that
can affect their operation.

3.3 bxntin.q. UOunting fixturefor testing mated connectorsshall be of a noncon-
ductive m.aterimland capable of adjustmentto accept variousmated connectors.

4. TSST PsnscSOUaEs .

4.1 Test voltage: -unlessotherwisespecified,a test current of 1.0 -e +.1 dc
at 1.S volts dc maximum shall bt CLSMStdto flon through the shells of ~ted cmm~ctors.
me test probe shsll not puncture 07 ozhm-uise damage the connectorfinish.

4.2 Points of BM.S=nt=. l%e resistanceof the -ted, assc!mbltdconmxtor shall
be mtasured from a Pint MI the xe= =C4SSOIY tied of the plug to the mounting
flange of the receptacle. me point of ❑easurementcm the square flange receptacle
shall be adjscent to the mounting hcdes and odjacent to tbe WY ring on the front ox’
■ounting side of the flange for the single hole mount receptacle. Probeswith spherical
ends of 0S0 inch minimum radius shal 1 be wed to make the voltage r.easuremems 00 the
connectors.

4.3 Rocedure. The voluneter and ammter shall bt used to ❑easure the voltage drop
across the shel1s of the mated assembly,as specifiedin the individualspecification.

I

NSTHOD 3007
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5. 0DCM4SNTAT[ON. bt* she.acs shall comcaimc
I

I a. Title of test, date, and neme of operator.
b. Sample description- Inclule fixture, if ●pplicable.
c. Test equipment used and date of latest calibration.
d. Values and observations.

~
6. SIJW$ARY. l’hc followingdetails shall be specifiedin the individualspecifica-

tion:

a. Wired or unwind c.annectors(see 3.1].
b. Currc”t, if other than specifiedherein (see 4.1).i c.Voltage drop [see 4.3).

I

●i ‘/
1 METHOD 3007
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STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
(.$ecinst?uctiofu - Rtwrx Side)

WCUNEN? NuwLIER ?. DOCUMENT TITLE

I
NAME OF S-WITTING OmGaNIuT,m 4, 7VPE OF ORGU4I-TION 1--)

(-J vE”DO”

❑ (SE”

ADDRESS (Srm.t. Cim. St. ti, ZIP Cd.!

c1 MANUFACTURER

h nOcan— W.-ding:

REMARKS

L N.ME OFSUBM, TTER (1.E!l. Firzl. Ml) - Ootio!t.1 Ib.WORKTELEPHONENwOEm llncl- A-
C&I - O.tbml

MAILING ADDRESS (S1”,1. Ci,,, S,.,,. ZIP C* I - 0mnona4 0. DATE OF SWMISSIO* (Y~MMDDl

(

I
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