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MILITARY SPECIFICATION

RELAYS, ELECTROKA6NETIC (I PIt LuOING ES7A8L15Hf0 RELIABILt TY (fR) TYPES),
GENERAL SPECIFICATION FOR

Thl$ specfflcatfon is approved for use by all Oepart.
●erits and Agencies of the Department of Oefense.

1. SCOPE

1.1 ScO e.
+

TtIts specfffcatton establishes general requirements for
clectrwsc aolcal rcltys (Including ER types) with nom fnal conttct rstings from flvt
anperes lreslstl~e) sod upward for usc in electrical appllcattons. Auxfliary
contacts ●ay be rated ●t lowar currents. Relays covered by this Specific ttfon are
capable Of ●eetln9 the electrical and env{ronmanttl requirements when sounced
directly to the structure of afrcraft, mtssile, spacecraft. ship, and other primary
vthlcles or fn ground support ●nd shipboard equipment. OtlItr racfngs ■ay be 4s
speclffed (see 3.1).

1.2 Class lflcctfon. Re14ys cowered by this speclflcatlon shill be Clasc!ftad by
tht typO -SPOC1Y ted to 1.2.1,and by the enrironnentlevels of 1.2.2 (see ).1 ●nd 6.1}.

● 1.2.1 lYDa designators. Tbe typo Is Idant! fled by one of the followlng
designators:

Typ* 1 -
Typt I ER .

TyDe 11 -
Typa 111 -

TYPC IV -

Continuous duty, hormettcally secled.
Continuous duty, .h@metlcally sealed. established reliability, the
●aximum fatlurt rata Is to be identt fled by tbe reliability
$dentlfylng letter (*g: M for 1 percent/10,000 operations, U for
0.5 perxemttl0,000 operetfons, X for 0.3 perxent/lOo OOO operations
or P for 0.1 p*rcent/10.000 opera ttonsl.
Continuous duty, unsealed.
lntamlttent duty lhemtttcally setlx!d, environmentally sealed,
unsealed) .
Continuous duty, ●avlronmentally sealed. (nonhermettcl.

1.2.2 Envfronm6nt ltvels.

1.2.2.1 Vfbratlon Chtractarlstfc (sinusoidal). Reliys covered by this
xpeclflcotfon shall ●eet one of the vlbrttfooCfisrtcterlstfcs shown fn table ! and
4.7.17 (see 3.1).

TABLE 1. Vibration chartcterlsttc.

~b oracterlstfc I14X x{mwm accelerattdn IF requency range, Hz r
I I vhlue I I

I a I 15 9 I 10 to r,ooo I

I b I 20 9 I 10 to 2.000 I

I c I 30 g ●nd random I 10 to 3,000 I
1

I d I Othtr I Other I

1.2.2.2 Tcmgeratura range, 9elsyi covered by thfs speciflcttfon shtll meet ona of
the tempoF4\ure rtnges shown in table 11 [see 3.1).

TBcnericfsl cwments [recnmamndattons, ●ddi cfonx, deletions) and T

iAfr Force Acq”,,,t,o” Lo~tst,csOf,,StOri,

OIIYpert fnent dttt
whfcb ●ay bo of usa in Improvfng th~sdocument xboald be addrexsed to: Commander, I

Electronic Support Ofvislon (AFALO/PTSPl, I
16CntflcAlr Fore Q Ststlon. Oayton. Ohio 45444, by ustng the salf-addreiscd
lStandardfzatloa Oocument Improvement Propostl [00 Form 1426) ●ppeirfag #t the ●nd o;!
Ithls decuncnt or by letter.

FSC 594S

Downloaded from http://www.everyspec.com



MI L. R.6106J

I

I

0

TABLE 11. Temperature range.

1 Range I Temperature range, “C r
1.

1
Ial

-55 to +85 r

Ibl
-70 to +125

Icl
-70 to +200

Idl Other T

1 .2.2.3 Shock characteristic. Relays covered by this speci Icat{on shall ❑eet one
the shock characteristics shown in table 111 (see 3.1].

TABLE 111. Shock Characteristic.

~haracteristic \ Shock level (in accordance with MI L-S TO-202) [

1
la

50 g (test conditf On A, ❑ethod 213)

I
b 75 g (test conditfon 9, method 213)

1
Ic

100 g ltestcondltion C, ❑ethod 213)

I
d , High- fmpact (method 207)

I
1 e I Other [

1 .2.2.4 Altitude rating. Relays covered by this specification shall ●eet one of
the altitude ratings of table IV (see 3.1).

TABLE IV. Altftude level.

1 Rating ~ Maxtmum altitude - feet [

1
la

10,000 r

lb
50,000 (

Ic
80,000/300,000Al \

Id
I

I
Other

Altitude d felectrfc uithstandlng
voltage shall be performed at
80,000 feet.

1.3 class .0. rel~y~. Information concerning Cltss “0- relays !s covered in 6.5,

2. APPLICABLE 00 CEMENTS

2.1 Government specifications and standards. Unless otherwise Specffied, the
following specifications and standards, of the issue llsted In that issue of the
Oep.3rtment of Oefense Index of Specfftcations and Standards speciflad fn the
solicitation, form a part of this specification to the extent specffied herein.
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SPECIFICATIONS

FEDERAL

● :;M;l; ;7
. .

00-s.s71
90-s-7s1
QQ-U-343
ZZ-R-765
666-U-641

PPP-B-S66
PPP.8.585
PPP-B-601
PPP-B-621
PPP.9-636
PPP.B-676
PPP-T-60
PPP.T-76

MILITARY

●

✼

☛

●

●

✎

I4IL-I.1O
MI L-M-14
MI L-P-116
141L-P.997

I41L-O-1OOO

NIL-C-S015
MI L-M-5088
BIL-T-S624
MI L-S-6872
❑IL. L.7808
MI L-A.8243
MI L. O-9858
lfIL-S-12883
MI L. P.15037

MI L- P.15047

rfl L-F-15160/2

MI L. F-1 S16013

141L. S-19500
MIL-L-23699
MI L-C-2S769
141L-C-28748

I4[L.I4.3851O
MI L.6-45204
RI L-S-45743

MIL-P-46133

I4I1.1-E1023
141L-H-83306

supplement 1

-

.

.

of

Mire, Mt9nct, Eloctrlctl.
Pallet. Moterttl s-hand lfoo, Wood. $t~fwt co~structlon. 2-U~Y

and i-usy (Psrtfal I .
Solder, T!n A1.70Y: lead-Tfn A11oY: and Lead A11oY.
Stropping, Ste*l, and Seals.
Mfre, Electrlcsl (Uninsulated).
Bubber, Sillcone.
Mrench, Socket lsnd Sockets, Handles, snd Attachments for

Socket, Urenches, Hand).
Sexes, Foldln9, Paperboard.
Sexes. Mood. Wlrabound.
Boxes, Mood, Cleated-PIYwood.
Boxes, Mood, N-fled, and Lock-Corner.
Boaes. Shl Dotns. Fiberboard.
Beaeii SetUP. ‘“
Tape: Packa9fn9, Waterproof.
Tape, Packagtng. Paper (For Csrton Seal ln91.

Insulsttng AUterfcls, Electrical. Car#mlc, CIISS L.
Reld\n9 Plasttcs snd 1401d@d Pltstfc Psrts. Thermosetting.
Preservation-Psckt9in9, Method of.
Plcstlc Mttarltl, Laslnattd, 7hernosetttng, Electrical

Insulation: Stiects, 61sss Cloth, Sll\c One ISestn.
Ormwinas Procurement ( Identical Items). for Electronics Command

Equ\jient.
Connector, Electrical , Ctrcular Threaded. AN TyPe.
Ulrtn9, Aerospace Vehl Cle.
Turbine Fuel, Avistfon, Crtdes Jf’-4tn~ JP-S.
Solderlng Process, 6eneral Specfficstfon for.
Lubrication 011, Aircraft Turbine En91ne, Synthetfc Ba*-.
Anti -tcfng ●nd 0elcln9-Oefrostfng Fluid.
Ousl !ty Prc.grtn Requirements.
Sockets snd Accessories For Plug-In Electronic Components.
Pltsttc Sheet. Lt=iatted. Thermosettlng, 61tss-ClottI, Melamine-

eesfn.
Plestlc 14aterlal . Lam fnated Thermosetting, Nylon Fsbrtc Base,

PhonOllc -Resin.
Fuses: Instrument. Power. and Telspbone Ilionind!cstfng),

Style F02.
FUSeS; Instrument, power, And Telephone (U0nfnd$Cttt09) .

Style F03.
Semiconductor Oevlc@s, 6eneral Specfffcation for.
Lubricatfn9 011, Atrcrtft 7urblne En91nss. Syntbetlc Base.
(lesnlng Compound. Atrcrsft Surface, Alkal ln~ Matarbaee.
Connectors, Electrical, Rectangular, Rack ●nd Panel, Solder

Type and Crlmg Type Contacts.
MlcrOcfrcu!t, General Speclffcstton for.
Sold Platln9, Electrodeposlted.
Solderfna. llanusl Type, Htgh Relltblllty. Electrical ●nd

flectroilc Equfpnint.
Plssttc Moldfn9 snd fstruifon Meterltl, Poly lArYl Sulfone

Ether) Resin, Thermoolast!c.
Inductor, 28 V.O-C. Laboratory Tett, Ceneral SP@c~ffcstl Oa for.
Hydrsulfc Flutd. ffre Resl$ttnt. Phosph~te Ester Btxt, Alrcrtft.

Ilst of applicable seeciffcatlon SbRet S.)

)
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STANOAROS

FEDERAL

, FED-s TO. HZ8 - Screw Thread Standards for Federal Services.

MILITARY

HIL-STO.129 -
MI L-STD -143 -

MI L.s To.147 .

MI L-S TO-202 -
AIIL. STO.454 -
141 L. STO.461 -

HIL.STO.462 -
MI L-ST D-704 -
MI L-S TD.706 .

● nIL-sTo.794 -
MI L-STO.81O -
MI L. STO-831 -

. MI L.sTO-883 -
● MI L-S TO.889 -
● MI L. STO-1188 -

141 L-S TO-1285 -
141L. STO-45662 -
!IS20659

Alarktng for Shipment and Storage.
Standards and Specifications, Order of Precedence for the

Select Ion of. ”
Pallet iz.?d and Containerized Unit Loads 40 inch X 48 Inch

Pallets, Sk fas, Runners or Pallet Type Base.
Test Methods for Electronic and Electrical Component plrts.
Standard General Requirements for Electronic Eaulgment.
Electromagnetic Interference Characteristics Raqu{rements for

Eau{nme. t.. . . .. —- .
Electromagnetic Interference Characterfstfcs, Measurement of.
Aircraft, Electric Power, Characteristics.
Power Supply Voltages, Regulated, O.C. within Electronic

F.uinmnt.------- ..-.
Parts and Equipment Procedures for Packaging and Packing of.
Environmental Test Methods.
Test Reports, Preparation of.
Test Methods and Procedures for Microelectronics.
O{ssfmtlar Metals.
commercial Packaging of Supplies and Equlpmant.
Marking of Elect rtctl and Electronic Parts.
calibration Systems Requirements.
Terminal Lug, trlmp Style. Copper, Uninsulated, Ring-Tongue,

Type 1, Class 1.
Terminal Lug. CrimEI Style. CogDer. Insulated, Ring-Tongue, Bell-

0

MS25036
mouthed, tjpe :!”, Cli:: ”!. ““

(Copies Of spectficatlons, standards, handbooks, drewings, and public atlona “o
required by manufacturers in connection with apeclflc acquisition functions should be
obtained from the contracting aCtlvlty or as dfrected by the contracting officer. )

2.2 Other Government documents, drawings, and publications. The folloutng other
Government documents, drawings, and publications form a part of this specification to
the extent specified herein.

AMERICAN SOCIETY FOR Tf3TING AND MATERIALS (ASTM)

● ANSI C83.16 EIA/NACM Standard de fln!tions and terminology for
Relays for Electronic Equipment.

● ANSI Y1O.19 Letter symbols for units used in science and
technology.

● AN SIIIEEE STO 100-1977 - IEEE Standard Oictlonary of Electrical and fleCtFOnl C
term.

0470.59T Methods of Testing Rubber and Thermoplastic Insul?ted
Mire and Cable (Tentative).

(Copies of ASTM publications mey be obtained from the American Society for Te8t$n9
and Hateric.ls, 1916 Race Street, Philadelphia, PA 19103. )

3. REQUIREMENTS

3.1 Specification sheets, Hilitery Stsndard (MS) sheets and Alr Force-Navy
Aeronautical [AN) standards. Th f di fd 1 item requirements shall be ts speclfted
herein and fn accordance wfth th~ a~pl~ca;;e specification sheets, MS s~eets or AN
standards. In the event of any conflict between requirements of tHis SpOCiff Cati On
and the applicable specification sheets, MS sheets or AN standards, the latter 8htll
govern.

3.2 Qualfffcation. The relays furnished under this specification shall be a
product which has been tested, and has passed the qualification inspection specfflcd ●
herefn, and has been Ifsted on or approval for listing on the applicable quallfied
Droducts list.

4

Downloaded from http://www.everyspec.com



M1L.R-6106J

Ionat

4.. ,-\

i

* 3.2.1 E$ttbl ished reliabll!t . A relay which has been qut)ffied to this
Spaclflcation ●ay be qualified or ●sttbltihed reliability by testfng the addf<
relays soec( fled fn 4.5.1. A total of 2.30 milllon operations with no faflure
the losds specified in 4. 5.1 wtll demonstrate a faf lure rate Of 1 Pewent Per ~.IJOfJ
operations ●t . 90 pertont confidence level. For $mproved fh{lure rate levels (see
4. S.6), ●dditional cdmu14ttwe operations arc required in accordance with this
Speciftcltion. Mhen established rel{hbilfty is soecifled (see 3.1) septrate
autllflcttlon and accevtanca Procedures ● rc reaui red to demonstrate the requf red
itilure rate (a9: 1 pe-ment/lO, OOO operations. “0. S percent fl0,000 operations, etc. )
#t ● 90 percent confidence l*vtl for quallficat(on and 4 60 percent confidence level
for ●cceptance testlog [maintenance of qualtficattonl. Acceptance dots wfll rerffy
the aualfffcd fsl lure rate level Snd this ●alntenence testing will be performed in
accordance u{th 4.6.2.2.2 and 4.6.2.2.3. kcumulatlon of the quelffic~tfon ●nd
●cceptance datt 1s ased to retch the next higher reltab!lity level (see 4.5.6). Upon
reachtng tha new failure rate IFR) plotes. u, the ■aintenance of qualification at thtt
level ❑ust be ●a!ntafned or qual{f{cttlon tt that plttcau w{I1 be forfeited.

3.2.2 Relays furnished under th{s Specification LCOY
by S!mlltrlty clays in \ts genertc family. The qualifying

actlvlty shall require ●dditional testfn9, (as specfffed, see 3.1), In which cag:rthe
●dditional testfng shall beecme the XO1O requirements for group C inspection.
the purpose of $ampling for group 9 inspection and group C inspection for type I ER
relays, 411 r81#ys U!th$n tho generic family ❑ay be considered 4s one part number ●nd
●ny relty part numb-r sifthfn the qeneric fimtly ●ty be selected for test to represent
the entfro f?mlly unless d!rected othtrufse by the qualifying tcttvfty.

1.3 Matorlsls. The ■aterla)s sful) conform to requirements specified herein.
Uhen a dart n!te ■otcrlal 1$ not Spocffied. the select ton of mtterlal shall be at the
discretion of the relay ●anufacturer. Ukerever practicable, the manufacturer shall
$e.SeCt Miterftl$, standards and Soecif!catlons in ●ccordance with MI L-S TO.143.
Mcteriali selected shsll be such thst the relsys wf 11 meet the performance
requiresentl And product charscteristic$ ipeclf ted horaln. After qualification, any
chanqe of parts or ●dtcrttls $holl be tuba ftted to the Government quclffyfng #ctfvity
for approval. Acceptance or approvhl of any Constituent part or ●aterial shall not
be construed ● l ● gucranty of ●cceptance of the finished product.

● 3.3.1 metals. Metsls shall be of t Corro$i on-re$fstant type or $hall be plated or
treated t~$t Corrosfon. zinc plating. cadmium plating, or unf USe O Pure tin
plat!nq shall not be used on interns.1 ptrts of heretically sealed rel-ys.

● 3.3. 1.1 O{sslmlltr ●eta Is. Unless otherwise $peclfied (see 3.1), the use of
dlsslmlltr ●etals shall be os speciffad In MI L-S TO-889.

3.3.2 NOnm*tali. Monmetels, fncluding protective ffnlshes shtll be moisture
resfttsnt, oontoxfc, arc resisttnt, fla=e resist ont, and self ●atlnguishing, ihall
not support fungus growth , snd shall not be adversely tffec ted by weathering in

.aircrsft, ●Iss IIc, #nd spacecraft fluldt at the temperature as spectffed iSee 3.1).
The manufacturer shall submit Certfflcstion to the Government qutlify{n
that ●atorltls wI1l not support fungus growth.

f ,Ctf”fty
Msteriali in hermetical Y *es.led

●nvelopes are not requt red to ■eet the ●olsturc ●nd fungus re81 Stance reWi WWnt S.

3.3.2. I Plastic ●aterftl. Except as specff!ad herein, plastic ●aterfcl shall
conform to ~L -K-16 4nd fi-P-46133 for ●olded ●atertal , !IIL-P-997, HIL-P.15037, and
❑ IL. P-16047 for lamlnated ●aterisl. Other type$ of plastic matertals pOSaa Sain9
supertor charactariaClc8 ■ay be used, provfded tha ●anufacturer aubsfts acceptable
evidence to the activity reapons{blt for qutllftcatton that such ●aterial ■eets the
gerformanco requirements of 141L-M-14, NIL-P-997, flIL.P.15037, 141L-P-15047, or
MI L- P.46133, whlcbever ts ap ltcable.

1’
10 addltton to these $pecff!cations and the

requtrenonts of 3.3.2, the p tsttc ●st~rial shall not tupport combustion, give off
nexfoua gaaca III bargful quantjtfea, give off any gtsea in quantittea au fflc lent to
Cau Sa ●xpl Osion of Soaltd fIouSlng, glva off ●ny gt$ca in t $aaled hou$tnq that wfll
cause conttmlnotlom of the contactn or other parta of the conponent, or fOrm
Current-carryfn traCks whtn $ubjectad to arctng conditions encountered when any of

?tha teata In th a sptclffcatlon arc performed.
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3.3.2.2 Ceramic. Ceramic insulating ❑aterial shtll conform to grada 1311 (or
better) of li’3C370. All external ceramic $urlacos sha)l be glazmd In accordance
with MI L- I-1O.

● 3.3.2.3 Na net wira. Magnet wiro shall conform to J-u-1177 except when s!fre not
covered by ~ required due to physical size or temperature range
considerations; then a suftable wire may be $ubstl tuted, IS evidenced by ❑eeting the
performance requirements of this specification.

3.3.2.4 “Rubber. Rubber shall conform to zZ-R.765.

3.4 Design and construction. The relays shall be of compaCt desl~n and of
sufficiently rugged construct (on to withstand all stresses and operational conditions
as specified herein. Relay parts shall be secured to the relay aasembly bY
❑echanical means, except that attachment ●ay be secured b: welding, $o~der, or other
fusfble ❑aterials with ❑elting points above 260’C, or 100 C above the maximum
temperature of the class of relay tn question, whichever is ❑ore severe. Rel ays
shall be designed fOr operation {n airCraft, ■issile, and spacecraft and shipboard
electrical systems, and associated ground support equipment as specffted !0
MI L. STO.704 and 141L-sTo-706. Enclosures of hermetically sealed relays shall be
securely attached to the rel~y atructura by roll trig, crimping, welding, or other
suitable means prior to the application of any solder.

3.4.1 Selection of military speclflc. atlons and standards. Speclffcations and
standards for all parts, materials, and Government cartifi cation and approval of
processas and equipment, which are not specfffcs.lly designated here!m and uhicn are
necessary for the execution of this specfffcation, shall be selected In accordance
with 141L- STO- 143, as applicable, ●xcept as provided in the fol10win9 paragraph.

3. 4.1.1 Standard parts. Standard mounting and terminal hardware (i. e., screws,
locks! asers, etc. ] (MS and AN) shall be used wherever practicable. Nonstandard
equivalents ❑ay be used, provided they possess suitable properties and are
replaceable by the standard parts (MS or AN) without alter ati on..

3.4.2 Attitude. The relay shall be constructed to Insure proper operation when
mounted (n any posit fen.

3 .4.3 Mounting bracket. When brackets are used, they shall be an integral part of
the relay housing or shafl be securely attached thereto fn a manner to prevent any
movement between the relay and the ❑ounting bracket In service use.

3.4.4 Mechanical failure (fail-safe) feature. Construct Ion shall be such that
fa! lure o? any part of the 1 fnkage between the .sctuator and movable contsct~ wfll
result fn action to ❑ove the ❑ovable contact$ to the de-energized position. In the
case of a latched ralay, contacts will remain in the position they were in at the
time of the faflure.

3.4.5 Enclosures. Enclosures shall be of sufficient mechanical strength to
withstand the normal abuse fncurred in handl{ng, tramatt, storage, and installation
wfthout causing ❑al function or distortion of parts. The case shall not part of the
contact or COI1 ●lectrical cfrcuits, but it ❑ay be part of the ●tgnettc cfrcuit.

3.4.5.1 Unsealed enclosures. Unsealed relays shall be totally ●nclosed for
mechanical and dust protection and shall be explosion -praof (see 3.31). The
enclosure shall be so desfgned that when the cower fs re=oved, the relay shall be
capable of operating without adjustment. The enclosure design shall be such that
pressure differentials cannot exist between the inside and outsfde to aggravata the
❑o{sture .sccumulatlon problem. The cover shell be rugged in design, constructed of
high impact mater fals, and securely ■ounted to the reIey. Metal covers shall be
provided with a ❑eans for grounding as specified.

● 3.4. S.2 Hermetically sealed enclosures. Hermetlcs.lly sealed enclosures shall be
constructed as a gas-tight enclosure which has been completely sealed by fusion Of
glass or ceramfc to ❑etal or bonding of ■etal to ●etal . Hermetically sealed relays
shall be purged of all air and filled with a suitable tnert gas of such
characteristic that the leakage rate ❑iy be determined by Convent lomal ●eons. Except
for solder sealed types, relays of a $@aled w$ cOnstructf On Of less then 2 cubfc
inches of external volume shall be sealed withfn a chamber containing a backfill

Solder sealed relays and relays greater than 2 cubic. fnches of external vOluae
~~;; be sealed within 60 seconds maximum after f{llfn9.
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ltm fill ass shall havo e d-w point of ●t least S“C colder than the low temperature
specfflod. Ths relays shall be flllod to ● pressurt of 15 *1 pounds per sQus?e inch
obsolutc (St, 3.37). NO adjunct acalants (see 6.4.22), shcl I be used on the headers.

3.4. S.3 Environmentally sealed [non.hermetic enclosures). Environmental IY sealed
●nclosaret shall be constructed by any ●eans other than thtt defined under
h~e~!~flly sealed enclosures (stc 3.4.$.2} to achfaue the degree of seal specified

. . Eovfronsenttlly sealed relays shall be purged ef all air and filled with
# sult4ble gas of such clmracteristles that the leakage r?te may be deternteed by
eo0v9atlo0el means. The fill 9s. s shall have d deu point of at letst S“C lower then
the low tempcraturo rstfng of the relay. The relay shall be ftl led to a pre$surt of
IS ●I pounds per square inch absolute (see 3.37).

3.4.5.4 Groundfnq enclosures. lhe ●ounting shell provide
contact to ground when the relay Is mounted (tee requirement
Ipersohnel safety).

an ●ffective electrical
1 of MIL. STO-454)

● 3.4.6 ~lsreaded parts. All thretdad pcrts shall be fn accordance Wfth FCD-sTo-H28.
Mbere practical, ●ll m retds shall be in conformity with the cosrse thread series.
The flnc thread series shall ba used only for ●ppl ications that ●ight $fiom a definite

the thread she,? be of Amerleon Mstfonal fem ●md of ●ny ptcch between 16 and 36
●dvarttbge throu h their use. Mhere ● special diameter-pitch cembfnstton is requfred,

ubtch 1s used In the fine threod series.

3.4.7 Installation claarancas. Adequate clearance shall be provfded for
insttllatlen of tcm$nsls alla ●ountfng hcrdwtre. Cle@r~nce for socket urenches shall
be gorerned by C6C-U.641. $peclal Installation tools shall not be required.

● 3.4.0 Terminals (electrtc). nelays shtll have ●lectrlc temtnals as $p@cified
[see 3.1). Mo rotation or ofher loosenin9 of a term fndl, or any fixed portton of t
te~fatl. shtl I be ccused by ■aterftl flow or shrinkage, or (for threaded ter=inal$)
●ny mechanical forces specifted {n tsble V involved In connection or disco mnectfon,
throughout the 1 Ifa of the relay.

TABLt V. Strength of threaded tern fnals (stat!c value of
pull cnd coraue) .

1 Thread size I Force in pounds I (
I

rorque $n
I I pound-inches I

1
i 4.40 (.11?wit) i
I 6-32 (.138UUC)

6-32 (.164UNC) /
! 10-32 (.190Uric) i
i 10-24 (.190 Uuc) I
I 1/4-28 (.250 Uiic) I
1 S/16-24 (.312 UNF) I
I 3/8-24 ( .37S UMF)
I 7/16-20 (.438 UHF) !
I 1/2-20 1.500 UUF) I

3:
35
40
40
so
70

100
100
100

i
I
I
I
I

/
I
I
I

1:::
20.0
3Z. O
35.0
75.0

100.0
150.0
150.0
1s0.0 i

3.4.8.1 Stud temlnals (threaded). stud terminals shall be suppl fed wfth h*rdetre
●s sp*cifie~ ( ●!nimua Of three co=plcte thred~ ~h~l~ re=~jn ~bowe the
nut when ft lss~~ck;d ~ff three complete turns fro- s pos{tion with all parts
tlghtenad fn pltce.

3.4.8.1.1 Stud ternlntl seat. For thre?ded temfn*ls. each termlne: thin have 4
terminal sett cn c n 11 provl~e the normal Current -conductfnll path. The diameter of
the sslt shal 1 b: e&!~l to, or greater thtn, the dltmeter 4cr0ss the c0rre~P0n4in9
mS20659 or MS2S036 1u9 destgned for the partlculcr current tnd stud or screw stzc, Or
nevar lass than the cret nece$stry to ● ssure that the CUrr@nt den~itY shtl~ ‘Ot
●xcaed 1.000 amperes per square tnch. The seat area does not Include the cross
SOCtl Ontl ●raa of the stud.

) 3.4.8.1.2 Strength of stud ter91n@ls. Stud te-tnals shall be designed to
wtthstind the stet!c value of pull ●nd torQue specfffed in ttbla V l$ee 3.17).

-.
1
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3.4.8.2 Solder-lug, plug-in, rind wire lead terminals.

3.4 .8.2.1 Solder-lug terminals. Solder lug terminals used for a 2 ampere rating ●
or leSS shall be designed to al 10SI the securing of two AUG #20 stranded WI res WI th 19
strands in accordance with OQ-U-343. Ter!efnals used for more than 2 ampere rat{ng
shall be designed to allow the securing of three wires the size of which shall be ●S
specified (see 3.1).

● 3.4 .8.2.2 Plug-in termination. Plug-in terminations.shall conform to the
arrangements or di mensions necessary for proper ■ating with the associated connectors
or sockets covered by 141L. C-5015, HIL-C-28748 or HIL-S-12883. The ●ounting
arrangement of the rele.y and its corresponding socket shall be so designed that the
entire weight of the relay wI1l be suspended and the stablllty of Its ❑ounting will
be provfded by en auxiliary mounting ❑ eans other than the electrical tw’mlnals of the
socket. Relays sflth plug-in terminals shall have electrical and environmental tests
of section 4 performed with the appropriate or specified socket or connector
assembl ed to the relay.

3.4.8 .2.3 Strength of solder-lug, plug-in, and wire lead terminals. The relay
terminals shaTI d 1 d to wi thstand the explicable terminal strength perforsence
procedure sgecffi~d ;: ?~f7 and 4.7.11.2.

● 3.4.8.3 Termfnel finish. Finish of terminals shall provide a good electrical
contect end meet the performance requirements specl fled herein. All terminals used
for external soldered connections shall be tin plated or coated with composition
Sn60, Sn63, or Sn70 solder conforming to 09-S-571 to facilitate soldering. Plug-in
terminals shall be gold plated in accordance with MI L-6-45204, Type II, Class 1 over
isnunderpl ate of 50 - 150 ❑lcroinches of nickel plate.

3 .4.8.4 Terminal marking. Terminal identification shall be durably and legibly
❑erked as specified (see 3.1), and in accordance with figure 1. For dual coil
relays, the relet icnshlp between coil and contacts shall be as specified In tablo VI.

TABLE VI. Oual coil relay ●arklng&. ●
-1 [ r
lCoil energized I

Contacts closed

Load 1A uxlllary (
1 1

xl-x2 IA1. A2 I 11-12 I
/ IB1-B2 I 31-32 I

pic2 f ::/2 I
I

i 1“ I
Y1-Y2 IA3-A2 (or A3-A4) ; 21-22 I

IB3-B2 (or B3-E4) I 41-42 I
IC3-C2 (or C3-C4) I 6!-62 I
lEtc. I Etc. I

3 .4.8.4.1 Leadwlre ❑arkinq. Leaclwlres shall be color Codad In accordance with
ifgure 2.

3.a .8.5 Terminal covers and barriers. The relay shall be provided with adequate
covering or separation ot terminal parts to provide protection agafnst inadvertent
shorting, grounding, or contact by personnel . ,Barriers ●ey be removable or ■ay be
integral with removable covers. Terminal covers and barriers shall be designed to
❑eet performance requirements appl icable to the relay. The enclosure shall be so
des~gned that when the cover is removed, the relay shall be capable of operating
without adjustment. The cover design shall be such that pressure differentials
cannot exist between tha inside and outs(de (see 3.1).

3.4.9 Mounting studs. Mounting studs shall be as speclfled (See 3.1)- NO
rotation, loosening. or deformation of fixed portions shall occur because of ■ateriel
flow or any ❑echanical forces involved in installation or removal of the relay. The

●
mounting studs shall withstand for 1 ❑inute, without damage, the static values of
pull and torque soecified in table VII (see 3.17).

8

Downloaded from http://www.everyspec.com



HIL-R-6106J

i

I

Flmw

FORM %-

IRASALLY aosso

/,

J“

FORt4-Y-

::-/”
::-/”
::-/cl

FORM “Z “’

I

FORM’”KK’” FCfIM “AIM”

I I 1

-. -.lem cm? - WSTM UXLIS) OS- 2NFROC2S0.

auNm~cMl— mm nzRusMAls

~

W& COIL YSRMINALS

“Ii- –

—

I “x’EEWX2
m X1+X2 n~vz OR x@2 mu. J

● FIGURE 1. Tenrdnal msrktngs.

9

I

Downloaded from http://www.everyspec.com



MIL-R-6106J

6 PO1

I

I
1,

{fOn DUAL COIL REUTS

c

Y2

WNCM APm.lc40Lc 1

‘&~\

4 PDT

2 POT

4 PST

sTANDARD COLOR WOE

&own .lar A
Red -20r B
Omv - 30f c
rc\tO~ - 4 of o
&-w- 5tw E
LWm .6-F

r8ASC
COLOR

bite

‘hife

,Vfi/?

‘hi fr
‘Aitp
~hite
fhite
Vhite
fhitt
mile
th,le
WI*
Vhite
Wife
$*ife
Vhite
V..ite
Iwb;te
Vhite

Qed

Frown

white

Hi !6

White

W%itr

White

White

W“te

White

White

Red

lRS1
RtPc
WIDE)—

f8#

tro.n

Ilue
he
?Iue
:,#en
ken
;ree,?
‘elfow
‘eIlo w
,ellow
Wongt
7rongt
?mngt
Qed
wed
Ued
@rOwn

Brown

Red

Yeltom

Yellol

Orong

om9

Red
Red

9rom

A%W

Red

kbmm

Schematic diagram and color code.

10

I

Downloaded from http://www.everyspec.com



MI L. R.6106J

TABLf VI I. Strength of ■ounting studs litatic
vOlues Of PU1l and torauel .

1 T hre&d sfze I Force in pounds I T 1 (
I I po~;l~~nc~es I

{
i 4-40 [.IIZ UNCI
I 6-32 (.138 UMC)
I 8.32 ( .164 UMC)
I 10-32 1.190 UIIF)
I 1/4-28 (.2S0 UNC)
I 5/16-24 (.312 UNFI
I 3/8-24 [ .375 UYIF)
1 7/16-20 ( .436 UHF)

?
2s
35

::
80

115
140

I

I
1
i
I
I
I

I
I

/
1

I

3.4.10 Coil. TIIC coil shall bc adequately tnsultted electrically from the fraICe S.
the contac~and any grounded parts.

3.4. 10.1 Coil ■ountln . Ce\ls 811all nefther bo Ioo$t or become loosened
throughout s~r d.rfng tfta perfomtnce tests spectffed here,..

3.4.10.2 Latching r~ltyi. Two cotl latching relty$ shall be so designed that If
both cofls ore eneryl!xed Sfmulttnoously, the contsct$ wfll not tchteve ● null
posltfon lnclthor the NC or NO contactt ara closed). Oreo out voltage [current) and
. jletsc ttme are not ●ppllcablo to Iatchfng relays.

( 3.4.11 Contacts. Releys shall tf~ve the conttct #arrangement spectfled [see 3.1).
I
I ● 3.4. .11.1 Contact sprinqt. Contact springs shall be of corro$fon resistant

●ittrtal or shall be suftabfy plsted to resist corrosion. Zinc plat!ng, cadmium
plttlng, or unfused pure tin plattn9 shtll not be used on Internal parts of

o

. hermetically sealed relays.

i“ 3.4.12 Olmenstons tnd trefght. Relcy phys!c~l d!mensfons and weight shall be as
speclfled lsee 3.1).

I
● 3.4.13 Sold*r. Solder shall have a ❑tn!mum so ftenin9 point 55° C above the maximum
tempers tur~n9 for the relay. Uhertver suftable for the purpose, compas(tfons
Sn70, S060, and SbS. con fornln9 to 09. S.571, Khtll bo used. Solder of other
composlttons ●ay be used, provided they ■eet or exceed the requirements of thfs
speclffcstlon.

I 3.4. 13,1 Soldorlng processes. Soldering processes shell conform to NIL-S-6872 or
141L-S-45743. Solderlng sha fie so executed that both a positive electrical and
Str0n9 ●echtnical Connection Is assured. Clectrfcal joints shall be aechfnlcally
secured before solderin9 tnd shsll not depend upon solder clone for mechanical
strength.

3.4.14 o*gossfnQ. Sealed rolsys shall be degsssed (see 6.9).

I

I
fo~”;~~;ln%%&isee 6.8).

Unless otherwise specified (see 3.1), relays shall be designed

3.4.16 Stabilfzatlon of perstnent ●oqn.sts. Pefmtnent ●agnets tnd ❑a9netic
*sscmb)les shtll be trt!fi ! 11 d to prevent Oecsy of flul levels. The res!dutl
fnductlon (flux) tn permsn~n~ •{g~~tic assembles shell be reduced to a level where
tt will not bo affected by denagnetlzing forces encountered in normol scrvfce,
handlfn9, and any t~sts spectfled herein. The retrscesbtllty Characteristics shall
be compatible ufth all performance requirements of the reltys.

● 3.4.17 Electronic components (see table VIII). electronic components shill be
Sa)ected fn accordance w, :h II lC requirements of 141L. STO-454. Components

I
Selected shall be such that thg ;~?.y~ashtll ● eet the performance requ!retsents and

Q

9Nduct chartctsrlsttcs sPeclf!ed htrefn. After qu~ltficat$on, ●ny chan9e of Psrts

t
of ●storlal shall b~ submitted to the Govern.eot qualffytng activity for .sppr0v41 .

1

I
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● 3.4. !7.1 Discrete semiconductor devices (see table VIII). Oiscrete semiconductor
devices includlng d lodes, zener iodes and transistor
MI L-S-19500.

devices shall be selected from
For Type 1 ER releys JAN TX devices as a ❑inimum shall be used.

Non-standard discrete semiconductor devices ❑ey be used fn Type I ER and non-t R
relays provided that these devfces are tested to and meet the SCre Oning rOq Uir@Wnt S o

of MIL-S-19SO0 for level JAN TX.

● 3.4.17.2 Microcircuits (see table VI Ii). monolithic ❑icrocircuits shall be
selected from MI L-~, lass .ss a mfn!mum for Type 1 ER relays and class E as a
minimum for non-ER relays. Non-standard parts, mul tichip devices and hybrid devices
may be used provfded that they are tested to and Meet the requirements fOr the
appropriate class type as shown in table VIII.

● TABLE VIII. Ouality levels for semiconductors &nd Mtc FOCirCUftS.

1 1 I r
Relay I I

I class I Non - ER Type 1 I
Circuits I

I and Components I ER
I (Note 2) / i

I
1 RIL .- 19WU r

f screte 141L I JAN I JAN TX
1 bemfconductors Mon-MIL I screen to JAN TX (

I
-i Sealed MIL .- 38510

Monolithic 141L I c TaSS 1 c 1.sss B r
1 Ci rcuit N
I 0“-

MIL Screen to I Screen to
I class c Class B I

Se.sled IL .-
1 Hybrid - - internal vi~ua; p~r lqeth~de~~~?t

tl13J M tn d 5004
I

I Circuits 1 L lass c I c lass B r
Unsealed mIL->IU-OOJ, he. hoa 5Gw4, GGd:f:ed ~: noted.

I I I I
I Components/Circuits 1 c lass c c lass B
I (Note 31 (Notes 1 and 3) I
I

(Notes 1 and 3) I
I

NOTES: 1. Internal visual per 141L- STO-883, Method 2017 and delete
constant acceleration and seal tests.

2. Oeffnftfons shall be per MI L-M-38S1O.
3. Temperature cycling per HIL-STO-883 on unsealed components

circuits is not required provided the finished sealed relay
with the device installed is equivalently temperature cycled.

● 3.5 Interchangeability . All parts having the same ❑ilitary part number Shall be
directly and completely nterchangeable with ●ach other with respeCt to installation
and performance to the extent specfffed in the ❑ilitary specification sheet (Sea
3.1). Changes in manufacturer’ s part numbers shall be governed by the drawing nuObar
requirements of MI1-O. 1000.

3.6 Performance. The relays shall meet the performance requirements and product
characteristics of thfs specification and of the applicable specification sheets(ace
3.1), when tested as specified.

3.6.1 Examlmatfon of product. Uhen relays are examined and testad as specffled in
3.43 and 3.44. they shall conform to requirements for ❑aterials, design.
construction, physical dimensions, weight, Item marking, and workmanship SS specff!ed
(see 3.1, 3.3, 3.4, 3.43, and 3.44).

I

12
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t
I

NOT ACCEPTABLE

O/,=:,\@3Jj
\_/

REF (B)

REF (E)

REF [F)

REF (G)

REF (H)

ACCEPTABLE

NOTE: Oashed 1 Ines indicate rJdf81 distance between terminal and header metsl,
dlvidtng the glass into three equal fbsrts (zones).

FIGURE 3. Insrmtfon aid.
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● 3. 6.1.1 Header glts$. Header gltss may have tmall Irregularfti Qs, such as
bubbles. chips. Cracks, ●te. The ccceptablllty of theso defects will bt based on
figure 3, tnd the followlng:

o
a.
b.

c.
d.

e.

t.

9.

h.

1.

J.

k.

1.

Broken or open bllstors hsivfng sharp edges are not accapttble.
Blf8tars whose dlaaeters axcoed one-third the radial disttnce between
terminal snd the corresponding header ●etal (for t clustsr Of blisters ths
combined diameters shall apIIlyl are not -cceptable.
Foreign m!terfal in or on the surface of the glass is not tcceotablo.
Otrk spots (pigment concentrations) whose dlameter$ exceed one-thfrd the
radial distance between terminal and the corresponding header metal Ore not
~CC!3Qt~b1e.
Clrcumferentlal cracks which extent ■ ore than 90 degrees are not acceptable
[9ee f19ure 3).
Radial crsckc whose len ths exceed one-third the distance between the

?temlnal ●nd correspond ng header metal are not acceptable (see fi9ure 3) .
Tangential cracks whfch are not confined to a sfngle zone are not acceptable
(set fi9ure 3).
Surface chips whose lengths or widths ●xceed one-third the distance between
the terminal and correseondlne header ●etal sre not ●cceptable ISae
ffgure 3).
Chipped ●eniscuses are acceptable to the extent that they do not extend
below the surface of the 91sss, and to the extent of [h) above.
Menlscuaea whtch ●xtend up the terminal greater than .020 Inch or orm-third
the tomlnal diameter, whichever is greater,are not ‘acceptable.
Peripheral cracks at the boundary of the glaas and aUrr0Undln9 header MetC)
Ore not acceptable.
Any terminals whfch appear to be separated froa the glasa are not acceptable.

Microscopic examinatlom with up to 10 power ❑agnification shall be used. Al 1 re.1 ays
must meet the applicable seal requirements, regardless of the acceptability of the
header glaas. In ca$e of dispute, the relay ❑ay be subjected to the applicable seal
requirement or any test deemed ●ppropriate In order to detemine Ita integrity.

3.7 Pickup volta9e. Mhen relays ● re tested as speclf{ed 10 4.7,2, 4.7.2.1, and
4.7.2.2, ●ach set of contacta shall ■ake positive contact or open, as appllc.sble, In ●
the entrglzed position uhan a potenticl volts. k?e not fn excess of the speclfled pickup
voltage is applled to the relay CO!l. All normally open switching circuits shtll
cloxe with poaltlve contact and all nomally closed circuits, if applicable, shall
open. Once the ralay haa picked up, the conttcts shall not change atate (bre4k ●nd
re-ake) when the coil voltage is tncreaaed from the POlnt of pickup to tha ■tximum
coil voltage, excludlng normal contact boun<e. For qualification tnapectlon, the
pickup voltage shall fall within the ■aximum specified when the relay is ■ounted in
each of three ●utually perpendicular planes.

● 3.8 Oropout voltage (not applicable to latchlng relays) . Uhen relays are tested
as apeclff d 1 4 7 set of normally open contacts shall open, and each aOt
of normall~ cl~se~ ~o~t:ct~shall close, as applicable, when the aPPlled COfl v01ta9e
is ● t the specified dropout velta e.

‘1
Exclud!ng normal contact bounce, once the relay

has dropped out, the contacta sha 1 not change stata when the voltage fa reduced frOM
the point of dropout to Z*FO volts. For qualification inspection, the dropout
voltage shsll be ■easured wfth the relay In each of three ❑utually perpendicular
planea.

● 3.9 Hold volte e, Mhen relays are tested as specified tn 4.7.3, there shall be 00
change ~tate (nefth.r an open!. of CO”tattX that are CIOaed, nor cleaure
of contacts thtt are opened) until the cot ~ voltage is less than the specffied hold
~oltage (see 3.1)0

● 3.10 [onts.ct bounce, operating and releasa time (release time is not applicable to
latching relaysl. hen ralays are tested he contact

ng ●nd re~aaae times shall be uithi;sl;~?;s s~aci~led is~e 3. 1).
bounce.

operati The
operating and relaase times shall not Includa the contact bounce tfme. The operate
time and releaae time of each pole of t multlpole relay shall be within 1 millisecond
of ●ach other pole of that relay for relays with contact ratings of 15 amperes or
less and within 2 ●illiseconds for relays with contact ratings rester than 15
amperes. Unless ●ake-bafore-break act{on Is specified (see 3.1 !, double throw relays
shall show no @v\dence of any nomally open contacts closing before all nOr=ally
closed contacts open; any normally closad contacts shall not ❑ake before all normally ●
open contacts break. Contact break bounce on release of normally open contacta (when
specf fled, see 3,1) shall be less than 100 microseconds.

14
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3.11 Insulatl On resistance. Uhen relays are tested as specified [n 4.7.5, the
Insulation reslstcnce shtll tie 100 segohm$, or greater.

I
I
I

i

)

3.12 Olelectrlc withstanding voltmge. The relays sh411 withstand, ~~thout dama9e.
the tc dTelectr!c test volt between all ❑utually fnsulated parti and between
these po!nts and case or 9r~t~~ in accordance with values $oectfled {n table 1X.
When the relays are tested ●s specified in 4.7.6 and 4.7.6.1 (at *tmOs Pherfc

!pufICtkIre d!tchar9e) ciustn9 # leakage currant CIf .0., than 1.0 ■ill?attpere (mA) at
ressure), ●ny arc-ever (air df$char9e), flash-over (surface dfschar e). Or break dOtin

the specl fled t~st v01ta9e SIIS1l censt!tute fa(lure. When dfelectrtc wfthsts. ndlng
voltcge Is per foraed followfn9 a lotd or ●ndurance test specffied in 4.7.26, the
dielectric t~st Voltagt ●ty be reduced to 75 percent of the sea ltvel value shown In
tablo 1X. but not less thtn 1,000 volts.

Relays uhlch are rated for
use above to wlth$tand the tltitude POtent$#l S
specified In”table IX. Mhen relays •r~ t~~t~~.is speclfted in 4.7.6.2, they shall
meet requirements spectffed In 3.12.

● TA8Lf lx. Ofolcctrfc withstanding voltage (S0/60 Hz).

T I I (
I System 1

S~a level
I Altitude 80,000 feet ~/ I

vol ta9e ~1
i

T t It I I t lt test v01ta9e
I 7: ●;:ut:!e ~ (::smi:c:;%) ~

I

I
(1 ●Inute) y I

I ms gl
I

MS
I I 14anu f ac t~rer I

I
I

●

i I I I
I

only I
I I I

I (
I 28 dc I 1,050
I 11s ●t

I 1,2s0 I Soo

~ 11s/200 4C y !
1 ,2s0 I 1.500 I Soo I
1.500 I 1,800 I 100 I

I I
11 0 ltlt UdO aS SpOCffi d I 3 11 klnen ●n altlcude ●bove oii.000 rcet fs
T $~etl fled, the dfelect~lc ~t~hs~an~fng volts9e Is performed at 80.000 feet.
gl The test potential $hcll be ●ppl ied or reduced ●t a ma~~mu~ rate Of ch~nge

of 250 volts (V) per saeond.
II If CO!l and contacts tre rated for different volta9es, each shall be tested

to case In accordance with Its respective system voltage. However, the test
betwaon CCI!l and contact tem!nals $hall be III accordance with the higher of
the two system VOI ta9es.

fl for per f0rmln9 quollty Conformance Inspection on production samples, the 2.5
sacond test ●ay be used by tht ●anufacturer only in lieu of the one ●inute
test. TIIO one ●inute test 1s ●andatory for qual!ficatton inspection or when
defects are discovered to production inspection.

~t For r@lays rstad above 200 volts, tht test potential for 1 ■fnute shall be
twice rated voltage PIUS 1,000 volts.W!th o •fnf~un of 1.500VoltS- The
test potontlal for 2.5 seconds shall be 20 percent h!9her than the 1 dIMSte
test vol ta9e. The test voltt e it ■axfmum spect fled ●ltitude shtll be

?SO percent of the 1 ●inute wa ue with o ●inimum of 750 volts root ●ean
squcre (r9s).

“ 3.13 COIIttCt voltage drop or c0nt4ct resistance. Relays shall not exceed the
contact vol tage drop spec! f ied fn table x when tested as speclffed tn 4.7.7. Relays
rated for low level or ulth auxtlfary conttcts which are rated at 2 amperes or less
shall hav@ A ContJtt resistance value no greater than 0.05 ohm prior to load-
tndurance (I!fe) cyclin9 test #nd .1S ohm after load endurance cyclin9 (life} test
when tested .ss Specff!ed in 4.1.7.1.

TAEILE X, Contsct volttg~ drop (volts).

1
I Before load Cycl fn9 I Aft ●r 10&d cycl ins r

Type I& 1
I

ver Je
I reading I reading
i I I I

I 1, 11, ●nd [V I 0.125 I 0.1s0 I 0.150 I 0.175 I
I
I I 0.1s0 \

I I
111 0.175 I 0.17s ! 0.200

I
1s
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3.14 DC coil resistance.
coil r:s~ stance shall be as

MI L.n.6106J

Uhen relays are tested as specified in 4.7.8. the dc
specified (see 3.1).

3.15 lfaxfmum coil current. Mhen relays are teated es spec(fled in 4.7.9, the
Qaxtmum coil current shall 6e as speciffed (see 3.1).

3.16 Electromagnetic interference of call clmult [Back EMF, coil kick).

3.16.1 Electroms.gnetlc interference (ap plicc. ble to coils of ●c operated relays).
Uhen relays are tested as specifi d i 7 10 I il s of ac operlted rela s shall
not create electrical interferenc~ lnnax~e~s ~f’t~~ limits specified in MI~-STD-461
for equipment Class IIB and HIL.STD-462 when continuously energized under $tetdy
stite conditions.

3. 16.2 Electromagnetic interference (.ID glicable to dc operated relays wfth
Internal coil supp ressionl. u hen relays are tested as specified In 4.7.10 .2, coils
of dc operated relays siaafl not generate a back ENF greater than that specified(see
3.1), as maximum induced transient voltage.

3.17 Strength of terminals and ●ounting studs.

3.17.1 Strength of threaded teminals and mounting studs. Relays having threaded
stud type leminal$ or stud tested to deter’nine ComF.lilWe
with terminal strength designy~~qfi~eme~?~ ~p~cifi;d in 3. 4.8.1.2 and 3.4.9. Mhen
relay terminals are tested as specified in 4.7.11.1, the teminals shall nOt loosen
or rotate, nor shall them be any other damage such aa cracking or flaking Of glasa
insulator other than crazing or chipping of the glass meniscus [see 3.6.1.1). There
shall be no deterioration of relay performance beyond limits specified (see 3.1).

3.17.2 Strength of solder, plug. in, and w!re-lead terminals. Mhen relay terBinal S
are tested as specified in 4. 7.1 1.2, them shall be no loscsenfng or breakage of
terminals, cracking or flaking of gl aas insulator other than crazing or chipping of
the glass ■eniscus, or ●ny other damage that would affect relay performance beyond
specif!ed limits.

3.18 Thermal shock. Uhen relays are tested as specified in 4.7.12, there shall be
no damage to the rel.sy, 100 SPnin9 of term fnals, or cracking or flaking of glass
insulation (other than cracking or chipping of the glass ❑enisciIs)-

3.19 Low temperature operation. Uhen tested as speCified in 4.7.13, there shall
be no damage to the relay, loosentng of terminals, cracking or flaking of 91a Ss
Insulation [other than crazing or chipping of the glass ●eniscus) or of the her=etic
seal.’ Following the test and at the specified low temperature, the pickup VOltage,
dropout voltage, ●nd Contact voltage drop shall ■eet the requirements of 3.7, 3.8,
and 3.13, respectively, .snd shall continue to meet pickup and dropout VOltage
requirements until the ralay returns to room temperature. Relays which contain
permanent ❑agnets in the ❑agnetic circuft shall, fn add ftiom to the ●bove test. be
subjected to the demagnetizing effect of a sudden application of ■aximum COI1 voltage
for one operation at the beg{nning of the second 24.hour period ●nd the high
temperature Pickup voltage shal 1 ❑ eet the requirements of 3.7.

3.2o Sand and dust (app llcable to unsealed relays) (see 3.1). Mhen relays ● re
tested as specified in 4.7.14. here shal I be no evld ence of daaC. gC sufficient to

impair the operation of the relay.

3.21 Continuous current. When relays are tested ● S specified in 4.7.15, there
shall be no damage such as loose nin9 of terminals, or any deterioration Of
performance beyond the limits specified (see 3.1). The tem!nal temperature rise
shall not exceed 75. C.

3.22 Shock. Uhen relays are tested as speciffed in 4.7.16 ●nd 4.7.16.1, there
shall be=loslng of open contacts, no openin9 of closed contacts for a total time
longer thin specified in 3.22.1 or 3.22.2. Following the shock test there shall be
no structural failure, loss of seal or other damage which ❑19ht impair the Operati On
Of the relay. L.stchlng type relays shall remain in each latched position with no
voltage applied to coil.

●
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3.22.1 Shock Characterlttlcs a. b. and c (see table Ill). The pern!ssiblc contact
oponlag shall not ●xcead ●tcrosaconds ●nd the pemfssibf e contact closfng shall
not ●xceed 1 ●icrosecond.

3.22.2 Ilfgh-laptct shock characttristlc d (se@ table 111) (when specified) (see
~. Mhen relays ar~ tested os specified In 4.7.16 .1, the pem!ssfb le contact
opaning or closing shtll not exceed 20 ●fll {seconds.

3.23 Vlbratlon. When reltys #re tested as Spec!f!ed In 4.7.17, there shall be no
contsct opening Tn sxcess of 10 ■icroseconds and the contact C1OS4OO shall not exceed
1 ●lcrosacond, unless otherwise specified (SC* 3.1). It is required that she h19h
tampcratura shall B* the ●*xi-u- specified (see 3. 1) . F0110win9 the resonance
endurance and cycling endurance tests, there shall be no structural fsllura, loss of
seal or other denaga which ●lght Imp#fr the opera t!on of the relay. Latchfng type
relays Shtll reaotn In etch latched posit!on with no voltage tppl fed to the coils.

3.24 koostlcal noise (when spccffied) [see 3.1). Uhen relays are tested as
Sp*clff*a in 4.7. lE . thtre shall be no conttct open{n9 !n ●xcess of 10 microsecond
and tho contsct clo$ln9 $hall not exceed 1 microsecond. There shall be no
deterioration of ralay performance or physlctl damage.

3.25 Salt spriy {corrosion). Uhen subjected to the $tlt spray test of 4.7.19, and
followlng w#shfn9 In cold runnln9 tap water and dryin9 for 6 hour$ at 6S” C, the relay
shall show no evidence of corrosion sufficient to impair tha operttton of the relty.

3.26 Yiechanieal llfc (endurance at reduced loed)-. The relay shall be capable of
operati n9 ● t 25 pertent of rated re$f$t!ve load for four times tho ❑inimum opera tfn9
cycle: for relsys under 25 •mpe~cs coot~ct r#tin9 iresfstivel and two tfmes the
spacified ●inimum Operct{ng cycles for relays 25 tmperes and over. Unen the relays
are tested ● s Specfffed in 4.7.20, relays Shell rama(n ●echanically and ●lectr{c#lly
operatt ve. Thmre shall be no indication of ●echanical resonance due to the freauency
of eacrqlztn.j voltage.

3.27 Altltude-teape ritura hum fdtty test. When relays arc te::ed St sgeciffed fn
4.7.21. ●nd immediately f0110wln9 dryin9 for 6 hours ●t 65” C, the Pickup v01ta9e.
dropout voltage, fngulation resistance, and dielectric wfthstandln9 voltage shall
●eet the requirements speclffed in 3.7, 3.8, 3.11, ●nd 3.12, respectively, and shall
satisfactorily o crate for 1/10 of the slIeclfied ●intmum cycles it rated resistive
load. ?Tlsore sha 1 be no ueld!n9 or sttckin!j of the conttcts and there shall be no
●XC CSSIWC corrosfon or ●ccumulation of ■oisture in the relay during the test
sufficient to ctuse improper operotlon of the relsy.

3.28 Humidity (a~g lfcable to unsealed, envlronmenttlly
sealed rtltys with

setled, and hermetlcall~
petted wire loads) {set 3.4.5). Uhen subj

test of
ected to the numidlty

b 7 22 1 h 11 t hib( leakage current in excess of 100 mA with a
potent fal”oi lbrt %; ~p~lfe~be~~een ~hs termintls and other exposed ■etal Parts.

3.29 Ozone (applicable to un$eeled. enwlronmentally setled, ●nd h~-etictlly
saaled relays with potted wire leads] (set 3.4.51. hen rrlays ● re tested ●s

ifi d 1 4 . . 23 th 1 n 11 hib it no cracking of ●ater(als or other dawa9e
~~ch u~ll ~dverselj ~f~e~t :{b~c~uen~xperfomance of the relay.

3.30 kcaleratfon. Uhen relcys ●re tested ● s specified In 4.7.24, the COntacts of
tbe reley shail remain in the de.energfztd Conditions with no voltage across the coil
cad in the energized position when the coil vol taga is reduced from the speclfled
ptckup Volttge to one.half of tbe speclfled pickup volta9c. Latchln9 relay S renaln
In etch latched posltfon with no voltt9e applied to the coils. Followfng the test
there shall be no structural failure, loss of seal or other dtmcge which ● ight {mpafr
the epsration of the relay.

3.31 Esplosion proof (app lfcoble to unsetlod reltys (sac 3.4.5.1)). Uhen relty$
are tested ●s Specified In 4.7.25, ●ny e.plosion internal to he relay shall not
rUpturO the case or t9n~:e the estcrnal fuel ■ ixture fn the test chamber.

I

4!9 I

I
I
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* 3.32 Overload. Uhen relays are tested as specl fled In 4.7.26.1, there shall ba no
electrical failure, such .ss contact atfckfng, weldin9, or failure tO make Or bralk
the specl fled overload current. Blowing of the fuse connected between case and load
system ground or neutral shall constitute failure. The terafnal tamptraturc rtso
shall not exceed 75” C. [Monitoring of teml nal temperature rite requlrad only during
qualification test fng. )

● 3.33 Ru ture.
*

Uhen relays are tested as specified in 4.7.26.2. there th~ll be nO
electrica ure, such as contact welding or fel lure to m&Re or break the lpeCfff#d
rupture current. Bloutng of the fuse connected between case and load SyatCm
or neutral shall constitute failure (see 6.4.11).

?round
The tarminal temperature r le

shall not exceed 7S. C. (Monitoring of terminal temperature rlae requf red only during
qualification testing. )

● 3.34 Circuit breaker compatibility (when specified, see 3.1). Uhen relays are
test?d as specifi d t 4 7 26 there Jhal 1 id f contact .weldin9 or
sticking and the ~ont~ct”v~lt~g; drop shtll me~tn~hsvre%~e~ents of 3.13 aftar the

The terminal temperature rise shall not exceed 7S” C.
~%~rature required only during qualification testing. )

(Ikonttorlng of ter9inal
Blowfng of the fuse

connected between case and load system ground or neutral shall constitute failure
(see 6.4.48).

● 3.35 Endurance [life) at rated contact loads. Relays shall be tasted as speclfled
in 4.7.25.4. R 1 h 11 b d at each contact rtting specl fled (see 3.1).
Relays having tfioa%~ ~o~e se~st~~t~ontacts and rated for aaultlphase (11 S/200 V ●c 3
phase), shal 1 be capable of h.indl ing mul tiphase power on ●djacent Contacta. Ph*se to
~~f;;r;rcing shall constitute failure. There shall be no ●echanical or electrical

Neldfng of contacts, failure to make, carry or break the load, or blewln9
of the ~use connected between case and load system 9round or neutral shall constitute
a failure. The terminal temperature rise shall not exceed 75” C. [140nlt0rin9 of

terminal temperature ri se required only durl ng qual if tcation testln9. )

3.35.1 Load transfer, sin91e or POIYP base ac. Uhen polyphase load transfer 1$
spec if fed ~.1). the rela Ys sna)j be subJ ected to load t?ensfer cycl ins tasts
specified in 4.7.26.5. During test there shal 1 be no phase-to-phase ● rc-over or
welding (sticking) of relay contacts. Blowtng of the case-to-ground fuse shall ●
constitute failure.

3.3S.2 Intermediate current (see 6.1.4). Uhen relaya are tested Oa spacified in
4.7.26.6. Ihere shall be no ❑echanical or electrical failures. The contact ?01 ta9e
drop shall not exceed values specified in 4.7.26.6.

:n3i3~.:6 Low level (when specified, see 3.1). Uhen relays cre tested as spectfied
. . .7, one miss shall constitute fat I ure. Monitoring of terminal temperature

rise ia not applicable.

● 3 .35.4 Mixed loads (when specified, See 3.1). Nultipc.le relays shall be capable
of su!tching low level and h {ate) level loads en adjtcant contacts.
The requirements for enduranc~ (3~~S)~ ;%ermedlate current (3.35.2) cnd low 10VOI
(3.35.31 shall ac. PIY to the contacts switchin9 these loads. RelaYJ ~h~ll b* tested
in accordance with 4.7.26.8.

● 3.35.5 High/low load transfer (when specified, see 3.1) (not agpllcabla to SfISGIO
throw contact comb! nations). Reltys with double throw contact comblntttons shall be
capzble of swltchlng to

!
round throa9h movable contacts both a hish level load on a

ftxed contact and a low evel load on the corresponding other fixed contact. The
requirements for endurance (3.35) and low level (3.35.3) shtll ●pply to the centccts
switching these lotds. Relay shall be tested in accordance wfth 4.7.26.9.

3.36 Vlbratfon scan. When subjected to one cycle of vibration scan as specified
in 4.7.2> , there shal T be no contact opening in excess of 10 ❑lcroseconds and the
contact closlng shall not exceed 1 ■icrosecond.

3.37 Seal. Relays shall be tested as specified in 4.7.28. Hermetically sealed
and envifientally sea7ed relays shall comply with stal desi9n requlrenents of
3.4.5.2 or 3.4. S.3.

●
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a.

3.37.1 Homatlc 1901. lhc gts lcaktge rste shall not ●XCOOd 1 X 10-6
\ ataos~horfc cubl c csnflatters p-r second por cubic inch of net staled 9-s wolumc,

●xccgt for r~lays of 2 cubic tnchea volume or less, In wh(ch ccso the lrtktfe rtte
sh!li not caeee_6 1 a 10-8 atmospheric Cubfc csntlmtters per second.

3.37.2 Environmental se-l. Tha leaka9e rate for tnvfronsenttlly sealed reltys
shall ba $s speclfled (see 3.1).

3.38 Afechnfccl interlock (where appllcablet, see 3.1), For relays provided With
the mechanical intarlockf n9 feature, it shill be iapossfble to close one set of r~lsy
contacts whenever the other set of relty contacts is ❑aintained closed in the ● anner
specfflcd In 4.7.29.

● 3.19 Operational relftbflfty (app llctb)e to typo I ER relays and relays screened
to Group A Type 1 ER testing isee 3.1)). u hon tested ficcordancc with 4. T.30 and
with contacts contl nuously ■on!c ored, contact drop shall not exceed 0.2 s’olt for
Indlvtdusl Contccts or ●ultiples thereof for COnt#Cte in series. In the event of
fsilure of @ny one contact set to ●ake the circuft wtth the ●bove specified ststmum
COnt#ct drop during the Soeclfled number of operatlont, the test ■ay be continued.

However. the countln of operttfons shall start over at the point of ftilure.
?

In the
●vent of subsequent ailure of any ona contact eet, the relay shall be rejected. The
low 10WC1 test Specified in 4.7.30 shall bo used for rcltys rsted ●t 10U level and
●ay bt uled @s an clternste for the #hove. Uhen the low level tett ts used the
contact resistance shhll not anteed 100 ohms and no stsst$ ● re &llowed. For Interntl
solsture detection the tnsulttton re$! stance shall be at least 10 percent Of Its
loit!al w~lue [.1 tlmcs In fticl v41u*). Any resd\nQ dbove 20,000 ●e90hms shall be
recorded as 20,000 0090h0s.

I

t!?1“

I

i
I

3.40 Resistance to solvents. Mhen reltys tre tested as specified tn 4.7.31, the
●arkfn9 than remain le91ble.

● 3.41 Particle impact nof$e detection test (P.l. N. O., when speciffed. tee 3.1).
&fion =!BJS ●rv tested●1 speclf~cd III 4.7.32, here shall be no evid ●nce of free
●oving particulate contanlnttton.

● 3.42 tnsertton and wfthdraw~l force. Uhen sockets ore tested !n accordance wfth
4.7.33, ~he Insertion and mlthd rawal force Shall be as spectfed (Kee 3.1).

● 3.43 ldentfflcatfon of product. The relay shall be ●arked In ●ccordance with
RI L-STD.12U5 ●nd shell tnclude t lie f0110win9 in f0r9tti0n:

● ✎

b.

c.
d.
● .
f.
9.
h.

UOun name “Relay”.
N. MS, or All port number (fncludln9 failure rate level fdentlfyfn9 letter)
as eppltcable.
Manufacturer’s pirt number.
Conttct conff9urstion and ctrcuit dia9rts {sea 3.43.2).
Coil v01ta9e Il.
PSanufac turer’ s-name or source code.
Oate cede.
Contact ratin9s, #c or dc, and frequency, when applicable [mcxlaua re$lstive
ratln9 avl!ltbl e).
Se Ffal number ~/.

● 3.43.1 Identlftcation of qualfftcit!on level for type I IR relays. Relsys that
hava been qualifi f t lure rate level shsll be ass ffned on dentlfyin letter

Klnd!C#tln9 the le;~l~” fhe’!4entlfy\ng letter for ●ach failure rate level S ail be *S
follows:

-m;.5:- u
0.3s - x
0.1s . P

?hls letter Sh.11 be .dd~d Sfter the dcsh number portion of the relty ’s Mtlit4rY Part

j
number to provide the fatlure rtte )ovel Infornatlon.
M6106/21 .003u . )

(e.g. MS27400-OOW,
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● 3 .43.2 Failure rate level wbstttutfon. Relays .qualif!ed to an Improved failure
r~te ❑ ay be substituted for hi h f i lure rate parts. For exampla, a relay quallficd
to failure rate 10VC1 ‘U” (0.5gpenaen t/10,000 opera tlona) may be substituted for a ●
failure rate “M” (1.0 percent/10,000 operations) reley. Relays shall not be r~sarked’
unless specifted in the contract or purchase order.

3.43.3 Clrcuft diagram. Unless otherwise specified (see 3.1), a dlagre.n shownlng
the internal wiring connections shall be permanently and legibly ●arked on the
e~t@ri Or Of each relay. Symbols shall be {n accordance w!th figure 1. Mhan a ralay
case contains more than one separate relay mechanism with separate amatures ao the
m;::; ts connect independently .(e. g., one ■ight pick up at 13 volts and another at 10

the cfrcult dfagram shall show separate co{la as aaseciated with reapoctive
contacts.

3.43. 3.1 Circuit diagram for dual cofl relays. For the relays with dual coils,
the circuit df agrdm shall have a relttionah
(n 3.4.0.4.

1P between coil and contacts a! specified
Contacts shall be attracted toward a coil symbol when energized,

1/ Coil voltage, ac or dc, and frequency, as applicable, shall be shown.
~/ Uhen specified.

3.43.4 Uae of MS or 141L designations. MS or 141L designations shall not be applied
to a product except fgr qualfficati on feat samples, not referred to fn corre-
spondence, until notice of approval haa been recefved frem the activity r~sponalble
fer .qual!fication.

The relays shall be fabricated in such a ● anner ● s to be
un~~~~m -“and shall be free fro. cracked or displaced parts, sharp edges,
burrs, and other defects that wfll affect lffe or 5arviceabilfty.

4. QUALITY ASSURANCE PROVIS1ONS

4.1 Responsibility for inspection. Unless otharwisc specified In the contract,
the contractor is rsspcl!l:lble ?07 t.. e par fo=ance 6f 611 Inspect {on requ{rewents ●s
specified herein. Except as otherwise apecffied in the contract, the contractor ■ay ●use h{s own or any other facilities suitable for the parformtnco of the inapOCtlon
requirements specifiad herein, unl asa disapproved by the 6ovarnment. The Government
reserves the right to perform any of the inspections set forth ih the specification
#here such inspections are deemed necessary to assure supplies and services c~nf~m
to prescribed requirements.

4. 1.1 Test equipment and inspection facilities. lest and ●easuring aqulpmQnt and
inspection fac{li ties of suffi ciant accuracy, quality, and quantity to permit
performance of the required inspection shall be ●stabli shed and ❑aintained by the
contractor. The establishment and ❑aintenance of @ calibration system to Centrol the
aCCUriiCy Of the ICea SUrlng ●nd t~at ●qulpment shall be in accordance with
MI L-ST D-45662.

4.2 Class if fcat!on of inspection. The ●xaminattan ?nd testing of relays shall be
clasaif7ed as ?O11OUS:

a. Materials inspection (see 4.3).
b. (qualification inspection (see 4. S).
c. O.olfty confonetnce inspection (see 4.6).

4.3 Materials !nspection. materials Inspection shall consist of Certif(catton
su>ported by verif icstion data that the matertals \lsted in table XI, oaed in
fabrlcttlng the reliys are in accordance ulth the applicable refemncod
specifications prfor to SUC II fabrication.

●

20

Downloaded from http://www.everyspec.com



I4IL.R-6106J

4!!.‘,

I

4!s
I

1

● TABLE Xl. Materfalt inspect ion.”

1 I I (
1

Requtrament
Material I paragraph I Applfctble specific at fonls)

I I I
I

I COntsct sprfngs I 3.4.11.1 I ...
I Plast(c

I
I 3.3.2.1 I)IIL-P-997, 141 L-P.15037, PIIL-P-15047, I

I NIL-R-14, KI1-P-46133
! Ceramtc ~ 3.3.2.2 HIL-I-1O
I Pltgnet wire I 3.3.2.3 i J. U.11?7 /
I Rubber I 3.3.2.4 I
I Nonmetals I 3.3.2

11-R-765
1 . . . I

I I I

4,4 Inspection eondftlons. Unless otherwise speclffed herefn, all tnspettlons
shall be performed in accordance with the test conditions spec if fad in the “GENERAL
REQUIREMENTS- of 141 L-STO-202.

4.4.1 Power lU
l-t+”

Unless otharwfse $pectf!ed, the power supply shall be capable
of slmulat ng t ● normal and abnormal oouer condltlon$ described fn M] L-STO.704 fn
such a way that the voltages, both ac and dc, shall be wlthtn the steady-state
voltage limits as spec!ffed fn PIIL-S1O-7O4 (400 ●20 hertx (Hz) ran9@). ~ncludtng
trans!cnt condltloas. AC overload bnd rupture test Ioids shall be performed at th@
specified frequency ($ee table XII and 3.1). Uhere applicable, the power supply
shall ● eet the requirements of 141 L-ST O-706.

TABLE X1 I. Power Supp lY regulation.

1 I open I I r
I Sy9tem I circuit I

Transient ras voltage
Caltbrited fault I after calibrated fault I

I I v01ta9e I current ●mperes I current Inter rupt Ion I
I I

I
I I (

I Sin91e I I 120 wlthfn 3 cycles
I I phase I
I “y” Connscted I 120 ●5 I

I 150 uithln 6 cycles i

I 501601400 Hz ~ (:::’:!;)’!:;:’:: :
I 115/200 volts ~ 3&h::e I 25 cycles after i 205 wlthfn ~ CYCle S

.!
~ fsult (nitt#tl On I 2S5 elthln 6 cycles I

I I 280 ■ax fmum I
I Current speciff d (
I (see 3.1) in 0.0; to I sec~n~s

in 0.002
128Vdc I 30 ●5
I

I
~ ~ 0.03 seconds after

I
I 50 mastmum

fault !nftfat!on I I

4.4.2 Temparatura. Unles otherntse specified. relays shall be tested tt an
amb!eot temperature of 23-C ●2°C and. at the disc.retion of the ■tnufatturer. the
quallty confomanca inspection (see 4.6) , ■ay be conducted at ambient temperatures In
the ran9e of 20” to 35” C, Incluslve.

“ 4.4.3 Hire. In any of the Specified load tests [see 4.7.261, taCh fndtvtdual ulre
shall Oa ~ntmua of 3 feet fn len9th and of an applicable size conductor (copper)
for usc in free ●fr as listed fn table X111 determined by. the rated resistive load Of
the relay. lf the relay ratfng does not co fncide with wire sfxe, the next larger
dfametar wire shall be used.

“ 4.4. 3.1 Ulrm apolicit!on Crfterla. In appl{catfon MI L-M-5088 ■ay be used as a
9ulda to wire $clcctton; however, wfien wtre gauges atlec ted arc tnoller than those
specified in table 1111, or as apaclflcd (SOe ]. 1), environmental and load deratfngs
Duct be conaldored afnce relay overheat{n9 ●nd fa$lura ●ay occur due to tba reduced
heat slnkln9 captctty of the smaller gau9e ufre.

I

i

Mire shall be termloated with an applicable Sflc and tYPe of
~:~~~;a-”to f6S20659 or I! SZ5036, or other currently approved mflit.ry

)
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4 .4.5 Tenslnal covers and barriars. Uhen terminal covers or berrlers, or both.
are speci?led (see 3.1), all load and environmental tests shall bc conducted with the
terminal covars or barriers, or both, in place.

9
4. 4.6 Altttude. Unless otherdse Specified, the qualfflcatlon inspection [See

—
.-

4.5), sh.s~l be conducted with the ralay mounted {n the position most likely to CIUSC
malfunctioning. This position shall be shown or otherwise noted In test reports.

4.4.7 Altitude-temperature tests. Unless otherwise specfffed, the relay under
test shall be surrounded by t ■etal ●nclosure, the surface of which fs estoblishtd at
the speciffed high temperature. The enclosure inner surfeca shall have ●n emis$ivlty
between 0.7 and 1.0 for the test temperature employed. The sir within the test
enclosure shall be still and held it the specified eltltude.

4.5 Qualification inspection. Ouallftcation inspection shall be performed at ●

laboratory acceptable to he Government [see 6,3). Report of qu.sllffce.tion and
sampling plan tests shall be prepared In fiCCordanCe with MI L-S TO.831. The
qualification test report shall state whether or not the qu.slificetlon sample unfts
were production units. For type 1 ER relays, qualification sample units shall be
normal production units. For established relfdbfllty relays, type 1 CR, the
❑anufacturer’s f.scilitles shall be epprc. ved under MI L-O-9858.

● TABLE X111. Current-carrying capacity of conductors.

1 Uire size

-
I Al umi num

-

i
1

I

I

:opper

24
22
20
18
16
14
12
10
a

2
1 11
0 TI

00 TI
000 T/
000 II

Continuous-duty current - amperes

Single u$re
In free s.(r

.-.
---

11

;:
32
41

?:
101
13s
1s1
211
245
283
328
380

:;

Iires fn conduft or bundles

2
5
7.5

10

I
,.

I

I

I I

1 I

/ 00 II

i
I 000 I
/ 0000 J

i
~/ Use “of these sizes of wires requires specffic approval of the

procuring activity.

46
60

1%
125
1 so
175
200
225

36
50
66
82

105
123
145
162
190

● 4. 5.1 Sam le size
aS ln~tca~T~ x~he ‘umber Of sample untts reqlJfred

for qualification shall be
Y or as speciflad by the activity responsible for

qualification. Ssmple units shall be salectcd at random ●nd numbered serially to
agree with sample numbers $paclfied In tables XIV and XV. Additional sample units
required for fR rated relays shall be as Indicatad In table Xq.

.-

1
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i

I

I
I
I

I
I

I

49 I

● 4.5.2 Ins$!ectfom routlnc. Sasplt units shall be subjected to the quell flcatfon
t8st$ In ~h ● sequence spec~fied In table XY. One or more relays wII1 be required for
●ach sequence of tests as tndiceted at the top of ● ach column of table XV. The
numbers appaartmg fn tach column opposlto the ●ppl icable tests Indicate the sequence
in which the tests shall be performed. Reloys havfng higher contact ratings for
louor ttmpsrsture sltltude clts$lftcatlons shsll have t pllcable load tests perfO~ed
separately. iExtra sample unft$ $IMII be provfded for t Is purpose es $pecifled In
table XIV or XVI.

TABLE XIV. utllf!catlon test samples.

1 I I
1 Type of relty I Uumber of sample I

I Un!ts ~1
/ I

I
I a. Single-throw relay, 28 V or I
I

6
other sfnglc voVtage rating I

I I
j B. OC and ac service I 4 addttlonal

I
~ c. For 1 t-p 1 oad I 1 oddttfontl

I
I d. For double-throw relays ~1 ! 1 ●dditional ~/
I
~ ● . For hl her ratings !n lower ! 4 tddltional ~/

?Cla SSf !Catlons dc it
I
I f. For hlghor ratlnga in lower \ 3 additional ~/
I cltsslfications oc
I I

Malt lonal Sanole units ●aY bc raaul red when the ‘...

kel~y sample number r
(test{ng sequence I

In table XV) I

~
1,2,3,4,5,6

I
I

8,9,10,11 I
I

1 I

4.9. ~1 /
I

3.4,5.6 ~1 I

I
8,9.10 ~1 I

I
I

ler8edt ate current--
test Is to be ierforned on-relays-having less thtn four poles
Isae 4.7.26.6).

2! At contractor’s option for ● otor load (see 4.7.26.4.2).
~/ Outntlty xhown Is for hf9her rating .for each type of load, inductive

●otor. and rex!st!ve. Reduce by one sample untt for etch type of load
net Involved.

4/ For de flnltfon of higher ratings tn lower Cla$$ificttlons, see 6.10.
~/ Mhen the. 3-phaxe lo-d tranafer test of 3.35.1 ts specffted, odd rOlty

sample number 12.

4.5.2.1 Inspect Ion stmple unfts and test dats. The tested stmple units, together
ufth certif?ed test reports snd test dsts, shafi be forwarded to the act! vity
responsible for qua Vtf!catton (s@e 6.3). The test datt shall include representttfve
osclllograms of ●11 clrcult Interrupting tests. In add ftton, relsy outline draUfn9$
based on the applicable specfflcatton sheet (see 3.1) shall be furntshed.

● 4.5.3 Falluras. Two or ●ore fatlures shall be cause for refushl to grant
qutvlflcall on approval. for type I fR reltys, ftllurex In excess of those tl lowed In
table XV shall be cause for refusal to gront qualification ●ppraval.

4.5.4 Retentfon of quallffcttlon (types 1, 11, 111, tnd IV). To retain
qatltflcatlon, th ● contractor shell forwa rd t report at 6-onth fntervals to the
qualifying actlvlty. The Qualifying activity ahtll exttblish the In!tlal reportfng
date. The report shsll cons!st of:

e, A summery of the results of the tests perforaed for inspection Of c$roduct
for dell vtry, (group A), !ndtcotfng ● s a ●!nfmum the number Of 10ts th~t
hava pass~d #nd the number that have fallad. The results Of tests Of all
reworked lots shall bt identified and accounted for.

b. The resultt p--fomed far perfodfc check tests (9rouPs B ●nd C). lncludin9
the number ana ●ode of failures. The t~st report shsll include results Of
011 perlodfc check tests porfonsed and completed durtng the 36-mnth
period. If the test reeults tndlcate non-c on formonco with specfflcttlon
raqulraments, snd corrective ictton acceptable to the qualifying ●ctfvlty
has not bocn taken, sctlon soy be taken to re~ove the ftllfn9 Product frOm
the qutll fled products list.

!
I
I
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\ Ftflurc to $.bslt tbc report within 30 days !ftor the end Of eech 36~0nth Perf Od •~Y
result tn 10:s of Qualtficatton for the PrOduct. In addftion to the perlodlc
tubmfss!oo of trtspectton d!ta, the contractor shtll Immediately notify the Qualifying
●ctlvlty at any time that the Inspection datt fndfcttes eoncompll.snce of the product
to ■eet the requirements of this specfflcatlon. In the event that no production
occured during the reporttng period, s report shall be cubnitted Cert!fyirq that the
company still has the ctpabilitfas and ftCflftie S neces~ew tO DrOduce the reltY. lf
durfng tuo consecutive reporting Per fOds there has been nO Production. the
●anufacturer ● ty be requt rod, ?t the discretion of the qualifying activfty, to subatt
a rec. rcs~ntatfve relay to testtng In tccordtnce Dfth the quallffcstion Inspection
requf rements.

TABLf XVI. Add fttonal quallffcttton testing end sample bretkdown
for 1 percent per 10. OUO opera t!on rail ure rtte.

1 sample I I I I f il f r
I

Total
Cnduranca I Raquf rement I

~ rc~uifid ~/ ~ (life) test ~ paragraph
oper~ti;;- I;e

~ pa!o~~tph \ [no fall: ~ff, g;rmTtted) ~
I

1 I i I I
I 4 ~ Ueststfvo, de I 3.34 I 4.7.25.4.3 I .4 I
I I

I 4.7.2 S.4.1 i
I

I 4 ~ lnductlve, dc \ 3.34 .08 I
I

i I 4.7.2 S.4.2 !
I

3 ~ ffotor, de I 3.34 .3 1:
I I

1 4.1.25.4.1 i
I

I 3 ~ R*s!stlve, ec I
I

3.34 .3
I
I 4.1.25.4.5 !

I
1 4 I Inducttve, ●C I 3.34 .08 I
I I I I

I 4.1.25.4.6 /
I

I 3 I Motor, ac I
I

3.34 .3
I I I

~ 4.1.2 S.4.4 !
1

I 3 I L&mo I 3.34
i

.3 I
I I i I I

1 /6 1111 f 1 lure-free operations are required for qutltff cotton. If the
n~=be~ of ;~ectfied operations #t any or ●ll lood$ are such thot th!s table reSult S
in ● ore than 1.76 ●ill ion operations, the number of sample unfts ■ay be reduced,
with th~ @pprossl of the Government qualifying tctfvity, with approafmtte ●qual
reduction in stmplt untts of stch type of lotdlng.

~/ Mhen load trsnsfar, poly hcsc of 3.35.1 of this $pacificatlon i$ t requirement
(see 3.1)0 two Sdd!tiono! $#.ple unfts ❑ .st be added for qualfffcat!oo and for
●alnt~nance of qutlfffcttton.

4.5.4.1 Retention of qualification for type I fR.

● a. To rcttin qualiftcatlon to a speciffc type I [R relay. the ●anufacturer ■ ust
either continue to retain quzl~ftcation to the type 1 Co=ptnfon relay or
Submtt type I ER samples to the Group 8 inspection of paragroph 4. 7.2.1 ifn
wh!ch case qualification to the type 1 compan{on is butomatfcally retafned.

b. Perform group C tests.
. c. The retention pcrlod for ●ndurance tests (see 4.7.26) shall be as outlined

In table XV Ii.
d. Submiss {on of test deta shall be is ipecffied in 4. S.4.

● TABLC XVII. Retention of quilfffcatton period
ror ty ve I in.

-1 F lT t I 1 Pertod r
I 10, ~00’’~~e7atf0ns I I

I ; percent (M) i 6 ●onths i
I

/ 0.5 percent (U) / 12 ●onths I
1 I I

)
I 0.3 pertent (X) I 18 months i

I I
/ 0.1 percent {P) I 1S ●onths

I /
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4. 5.5 Configuration control. Changes in a relay’s design, material, or
I.. anufacturfng process shall be submitted to the Government qualifying activity for
aPProval Of qual~fi Cati On test procedure. All ❑ajor changes in relay design shall
require complete qualification inspection.

● 4.5.6 Cumulative operations to attain a higher FR level. All data obtained from
inlt{al qualification, addf tional qualiff cation to ER, group B, and retention of
qualification shall be cumulative. Uhen the number of cumulative opera CiOns, wfth
the corresponding number of faf lures, as ind}cated in table XVIII is reached, the
relay type wI1l be qualified to the next higher failure rate level. From that point,
all retention of qualification shall be governed by the requirements at this new
higher level.

● TABLE XVIII. Number of operations (cumulative operations) to achieve
fail ure rate (FRI.

I
I
I

)

icumulative

lCumulative
1
icumulative

I (u) I (x) I [P) I
I FR . 0.5%/ I FR . 0.3:/ I FR. O. 1%/ I
I 10,000 OPS ~ 10,000 OPS I 10,000 Ops I

operations (no failures) I 4.6 million ~ 7.9 million i

operations [1 failure) I 7.9mflli0n ~ 13. Omtlll On /

operations (2 failures) ! 10. Sm!ll iOn ! 17.5 mill10n !

23.0 million I

39.0 ❑il lion I

53.0 million I

4.6 Q“alit conformance inspection.
relays ~. _____ . ____ ____ ‘he e~aminatfOn and testina Of ~rodu~~i.an-..
requirements specified herein, OUalfty conf

onduc ted in accordance w{th quality conformance ftispection

I B. and C inspections.
“ormance tests shall consist of groups A,

COUIVlete records shall be keDt for three Years of all samDl ina
1“ plan test data. Oata fOr type I ER relays shall be” identified w-ith the Serial nhmbe~

of the particular relay fn test.

4.6,1 Inspection of product for deli ver~. Inspection of product for delfvery
A ●shall consist of 9roup inspection.

4. 6.1.1 Inspection lot. An inspection lot shall consist of all relays covered by
a single spacifl cation sheet, produced under essentially the same conditions w! thin a
period not to exceed 1 month, and offered for inspection at one time.

● 4 .6.1.2 Group A Inspection. GrOUp A inspection shall consist of the tests and
●xamin ation shown in table Xix. If the ❑anufacturer performs ●qual or more stringent
tests than required by table X1X as the final step of his production process, table
XIX tests ❑ ay be waived for other than type I ER relays or relays screened to group A
type I ER testing. For type 1 ER relays or relays screened to group A tYPe I ER
test fng, one copy of Varfables test data shall be $uppl fed with each serialized
device. Actual ❑ easured values shall be shown for pickup voltage, dropout voltage,
contact bounce, operating ● nd release times, conthct voltage drop or rcs{ stance, CO!l
resistance or current, and electromagnetic interference (de) as spec{fied in 4.7.2,1,
4.7. ?.3, 4.7.4, 4,7.6.1, 4.1.7, 4.7.6 or 4. 7.9 and 4.7.10.2, respectively.

● 4 .6.1.2.1 Smnlin
specified in ~;tfng sequence is optional, ●xcept for type I ER relays or

All relays shall be subjected to group A inspection

relays screened to group A type I ER testing, vf bration scan followed by OpOrati Ontl
reliability shall be conducted flbst.

4 .6.1.2.2 Failure criteria. Relays which have faf led to piss group A inspection
mc.y.be reworked or have parts replaced to correct the defects and resubmitted for
acceptance.

4 .6.2 Periodic i nspecti on. Periodic inspection shall consist of 9r0ups B and C.
Except where the results of these inspections show noncompliance with the applicable
requirements (see 4.6.2.2.5), delivery of products which have passed group A shall
lot be delayed pending the results of these periodic inspections.

I ●
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0

I

● TABLE XIX. Group A !nspect!on.

1 InspOctl On lR ●quirenent paragre. gh IT est nethod paragraph[

i
1
lVlbratton scan 1/
10rmr#t!onalreli~bflfty 1/ 2/ I
IP. I.N. D. test (when $oect?icd~ see 3.1) I
iCiiitct voltegi drop Or resistance
lPlckup voltage 3/
10rOpOut wolttkle ‘~/
lHold voltage
Ilnsulat!on resistance
10lelectrfc Withstanding voltt9e ~/
10s COI1 resistance S/
lMexinum coil current- 5/
l~lectroaasnetfc fnterf=rence (de) 1/
I$eal 61
lConttct bounce, Operatlnq and reltasa
I tines ~/
18retk bounce lJ
~ta.amtnation of-product y

I

I
1

I

3.36
3.39
3.4]
3.13

H
3.9
3.11
3.12
3.14
3.1s
3.16.2
3.37

3.10
3.10

:.:i 3.4,

i 4.1.21 i
4.1.30 I

; 4.7.32 I
I
I
i
I
I

I
I

i 4.1.28 I
I

4.7.4 /
4.7.4

3.43. i 4.7. i /
I I

I
I 3.1,

and
i I I I

11 kd6t t tonal t t requ{ red for type I CR ●nd relays screened to 9r0up
Z/ Uhen spccf ff~~.

A ER testing.

ZI Omft 30.mtnute cond!ttonln9 pertod except for sample unfts to be further tested
under 9roup E (see 4.7.2).
2.S seconds sea level test sDecffied fn table IX ●oy be used.

1

lfax~mum coil current shall be performed only when dc cofl resistance f$ not

●

y

specffle~l ‘-
Seal test ●#y be performed 8s t flna) tssambly Oper*tlon prior to performing
9roup A tests on types 1, 11, and Ill provided this test Is performed on all of
the releys. Seel test shtll be performed tfter the P. I.N. O. test.
Type I ER end relays $creenee to qroup A typa 1 ER testin9 seal tests Shal I or
per fomed after vibration scan and operational rel(tbflfty.
Uhen break bounce !s specified (see ].1).
Physfcal dlmenstons shall be measured on two semple units per MS nunber on one
lot eech year,
Mot ●ppl icable to reltys fully rated at 25 amperes and above.

● 4.6.2.1 Group B fnspectton. Group 9 inspection shall Con$fst of the teSt S
specified in taole xx tn th 8 order shown. note: On endurance tests, the ■otor load
test shall be run at the h19he$t volta9e ratin9 $pectffed, ic or dc, the flr$t tine
9r0up B tests ere run after tnttttl .qualtf!c~tfon. The second time 9roup 8 tests err
run, the resistive load rst\n9 shtll be run at the hf9hest voltaqe rstfn9 specified.
ac or dc, and so on In the order shown. After ●bch type of current load has been run
at the hi9hest volt69e rst(n9, one sequenct shall stsrt over usin9 the lowest
specl fled voltt9e rttlng, ec or dc. Xt fs fntended that ill lo4d$ specf fled (sre
3.1), shall heva be~n run ●t letst once ●t both ●almum ●nd ●!n!mum speclficd voltage
between the time of !nttfel qutltficatton cnd requaltffcatfon tnd between ●ll
subsequent reautlfflcttfons. If the lamp load rtlng fs equal to or less than 0.5
times the ●otor load rottng, the lemp loid test need not be run. 10 tddlcfon, releys
rated for low level [see 3.1), mfaed lotds (see 3.1). or hf9h/10w 10td tran$fer [$e@
3.1) shall be tested ●ach time group B In$pectlon is performed. The high (or
Inter’mdiata) level load used fn the ■ixed load test shell be the stme ●s the h!91!
(or tntcrmediatel level load be!n9 tssted durfn9 the performance of the 9rouP B
tns Dectlon.
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● TABLE xx. Group B inspection.

Inspection (

i Low temper.sture operat$on
I Thermal shock 1/
I Insulation res!~tance
I Olelectric withsttndfng voltage
j Endurance (l{fe) tests ~/ ~/:

140tor load dc
Motor 1oad 8C
Resistive load dc
Resistive load ac
Inductive load dc

I Inductive lead ac-.
I Lump load

Intermediate current
I !lechanlcal lffe (endurance at
I reduced load) bf
I Low level (when spe?lfied, soo 3.1)
I Aflxed loads [when speelfied, set 3.1)
~ High{~w31:fd transfer (when apacffled,

i V!br~~~on gcan
I lftsulation resistance
I Otelectrfc ufthstahding voltase
! Contact voltage drop or resistance

cqu{rement paragraph 1

3.19
3.18
3.11
3.12

/

I
I
t

3.35
3.35
3.35
3.35
3.35
3.35
3.35

3.35.2

3.26
3.35.3
3.35.4
3.35.5

3.36
3.11
3.12
3.13

I

I

I

i

I
I

I
I

I
I
I
1

Pst met hod para9rapfi

4.7.13
4.7.12
4.7. s
4.7.6

4.1.26.4.2
4.7.26.4.6
4.7.26.4.3
4.7.26.4.7
4.7.26.4.1
4.7. t5.4. s
4i7j2;k4i4

. . .

4.7.20
4,1.26.1

.4.7.25.8
4.7.26.9

:,; .:7

4:7:6
4.7.7

reslatance andImmedi ately af ter atabill zing at room temperature , Insulatlo
dielectric withstanding ttiltasc shall be ●aasured.
Each time sampling plan B is run an two relaya, only one type of ●ndurance teSt
shall be run. Seaaemce of tectffig on subsequent groups of two relaya shall be Ih
the order shown in accordance tilth 4.6.2.1.
The altitude rcquirementa for ell ty es of rela s during endurance ■ay be waivad

!{provided that 50 percent of the requ red Operat n9 CYCle S are conducted ●t an
ambient temperature 10 percentdbave the ●aximum specffied for the class of relay
being tested.
Following ❑echanical Jfie, pickup voltage, dropout voltage, and Contsct bounca,
opartte and release time sha Il be ●easured as specified In 4.7.2, 4.7.2.1, 4.7.2.3,
and 4.7.3, respectively.

● 4. 6.2.1.1 3am lin
shall be se]cc~; f~~~ ~~~% &Ln~~~~$i~~”Z”~~t{~ ~~~e~v~~Yt~.~~n~~e~s
production unless these two Units constl~ute more than 10 pc~.ant OF t~st Period’s
production in which case the peribd shill be extended as rewired but,.aot to exceed
12 ❑onths. For relays 25. amperes and over, one relay shall be s*lecthd ~fter 100
units have baen produced ii a quarter. If production exceeds 1,000 units .fn. a
quarter, one relay shall be selected from each subsequent 1,000 un!ta. [f no relhys
are selected in 1 year based on the above, two unfts shall be selected ht “th! and Of
that year. [f thase two units represent ●ore than 1 percent of production, nO
testing is required. The samplin plan shall be used whichever shall result fn the

Rlargest number mf stmples, of ●ac ●anufacturer’s part number @anafactuFkd. WOl~Yl
rated for low level ; ❑ixed loads, or high/low load transfer shall have tddltf O~tl
sample(s) submitted to allaw one relay to be tested for each load eOCh time group B
inspection f s pOrf O~Od. $aciple units that have completed and passed group A
inspection shell be used unless the Government decfdes to u5e separate SOmPICS. For
tYPe I ER relaYS, fiO 9r0up B tests over and above those required for the type 5
companton unit are required. [f there 1 s no production of type I Company On p!lay.
the type I ER m-y be submitted to the group B inspection for purposes af ●alntainine
qualification of the type I cornpcnfon. For type I ER relays, ■aintenance of
que.lificatlon IS iequl red at the end of each ❑aintenance period (see table xVII). If
there i s no production for the maintenance period,
inspection shall be run in lieu of group 8.

retention of qualification group C

●
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a,

I

4,6.2. 1.2 Fttlurs crlterla. Uhen one or ● ere reltYt fail to Pass 9r0uP 8
tnspectfon, further acctpttnce shsll be withheld until the csuse of failure !S
deterstned. In the ●vent of s single lSOlated failure on rouo 8 te$tfn , end if the

Irelty tn quastion $ttfsfactortly complated 50 percent of t ● specified m1.,.”. cycles
On the pefilcular load befn tested, the ●anuftcturer ●4J, St hi> Opt!on, htve two
addftten,l ra!cys s.lected !or the sam, ~roup B testing. If the t~o r~~a{~ep~~~~tc~~
10t shtll be eccopted bnd production and acceptance teStin!3 resumed.
●n add!tfonal failure on the two samules. acceptance $h~ll be wfchheld and corrective
tctlon wI1l be necessary. Aftar corrective action hta been taken, production 4nd
acceptance testlog ■ay be resumed. For producttoa reasons. group A test$ ●aY be
coattnued pending the Invcst!gatton of group B fs!lures.

4.6.2.1.3 Oispos!tlon of samcIle rel W$. Stmple relays whfch have been subjected
to 9r0u0 B Inspecti on shill nOt be deli vercd on the contract or purchase order.

4.6.2.2 Group C Snspectfon.

● 4.6.2 .2.1 Sam lln
tests specift~l. St. sample units that h-we been S“bjeCted t. and hive

Group C fnspect!on shsll consist of the exc.stnttions cnd

9assed 9roap A Inspection shall be used. The tests shill be perfo~ed On the
rbqul red number of r~lays wtchln three yeers after tnltlol qutllffcatfon and every
threo gears th~rcafter on etch ●anufacturer’$ psrt number ❑anufactured. If lnftfal
qusllflcatlon was not run on production unfts, # suff!clent number of sample units
n~cessav for conductin9 tht teats under this Plan ~h~ll be ~olected frO* the ‘Ir$t
prodaCtf On lot of ?elaY9. The Qual\fyln9 ectlvfty ●sy +ecogntze similarity within
ftmtlles of relays in walvfng tnvl ronmental tests other than vfbration, provfdlng tt
letst one ●esber of ● family of relays is subjected to the particular tettt.

● TASLf XXI. Group C Inspect Ion.

i inspection
!

iHum!dttY 1/
lSand and diist ~1
10verlaad. dc
10verload, ac
Iltotor load, dc 31
h40tor load, ●c ~1
Ilntermdtete current
I?lbratlon
lSt?enotYI of temlnal s and
I moont{ng studs
lPlckup volta99
Illold volts c

?10mpOut vo t49e
Ilnwlatlon r*slsttnce
10lolactric withstanding mlta9e
~Co~t:::t:;::a9e drop or

lbatsct bounce. operating end
I relotm tlae8
!s0s1

--
-with potttd wfrc leads:

2/ Appllcabl@ to unsealed ralt
~/ lf the relay 48 rttc~ IO .,

mtlnos. the r.slst

I 1 Relay 54-PI e number 1
aqulremant I Test ●cthod 71 I 2 J I 4 I 5 I 6
paragraph ~ pertgraph I I I I I I I

sequence of testing I
1 1 i I ,

3.28
3.20
3.32
3.12
3.35
3.35

3.3S.2
3.23

3.17
3.7
3.9
>.8
3.11

i
I
I
I
I
j

I
I
I
14
i
I
I

4.7.22
4.7.14

b.7.26. i
4.1.26.1

4.1.26 .4.2
&. 7.26.4.6

4. 1.26.6
4.1.17

4.7.11
.7.2, 4.1.2.

4.7.3
4. 1.2.3

4.7.5

I I I I- i- i i- i
3.10 i 4.7.4
3.37

lele16i6i5 ii
I 19~9~7j716!9!4.7.28 ,

1 ,,.1 Ill
I 6AIBll Ctble to unsealed, ●nvSmnmentally seolad, and he~et$Cal ly Sealed relays

,-- .- -~~ike or lees, or If there I* no svecfffed nOtOr lo~d
tve load, dc, 4.7.26.4.3, and restittve 10ad, ac. 4.7.26.4.7.

ahtll-b; US6d,
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● 4.6. Z.2.2 Sampl f ng plan, type I ER. For type I ER relays, group C tests, except,
overload end endurence tests ( see 4. T.26, shall be performed within one yeer after
Initial qualification end every yeer thereafter on e~ch ❑anufacturer’s part number as ●
specified !n table XXI except when group C test coincides with group C test for type
I relays, these tests ne~d not be performed for the type I ER relays. sample unfts
for endurance (see 4.7.26), z+re to be selected as specified In table XXII and test-d
within the retention of qualfficatton period specified in teble XVII. If one of the
loads specified in table XXII is not applicable, the sample allocated for this
non-spcclfted load shall be tested at the resfstlve load (dc or at).

● TABLE XXII. Retention of qualification [no faflures) teSt sample units
selectlon for ●ndurence tests (tYP e 1 ERI.

I Humber of operations (
Test

_lFil ure rate I Fail ure rate I Fall ure rate
la

I F t lure rate r
la Ill) 0.5: (u) 1 o.3i (x) I ao.li (P) I

I
/ Resistive Iaad, dc I 200,000 / 500,000 1 1,000,000 3,000,000 /

/
I Inductive loed, dc ~ 60,000 I 80,000 I 160.000 500,000 I

i
; Motor load, dc I 100,000 I 300,000 I Soo, ooo I 1.500,000 i

I Resistive load I 200,000 i 300,000 I 400.000 I 1,200,000 [

I Inductive load, ac ~ 60,000 I
I

60,000 I 120,000 I 500,000 I

I Motor load, ac 100,000 I
I

300,000
i

400,000 1,400,000 i

I LaMP load
/ /

I 200,000 / 300,000 Soo.000 I 1,500,000 /
I

I
● 4.6.2 .2.3 Failures, t In the ●vent of one failure, the aoaiti onal sample

shall be tested. In the event of ●ore than one ●
failure, additional sample units may be tested at the failed rating to bring the
failure rate to the previously ●stabl i shed level .

● TABLE XXIII. Retention of qualification (1 failure per period) sample unit
selectlon for ●naurance tests [ tYP e 1 ERI.

1 I Number of operettona 1
Test

I lFI1 ure retm I F il t I F i lure rate
1 la Ii (M) I a ““ ‘a ‘ I ●o.3t (x)0.5> (u)

I Resistive load, dc I 400.000 I
I

800.000 I 1,400,000 i

I Inductive load, dc I 100,000 I
I

200,000 I 300,000

I Motor load, dc I 300,000 600,000 1,200,000
/ /

~ Resistive load, ac ~ 300,000 I 600.000 I 1,200,000

~ Inductive load, ac I 100,000 I 200,000 I 300,000

I Hotor load, aC / 300,000 I 600,000 I I,zoo, ooo

~ Lamp load I 300,000 I 600.000 ; . 1,200,000

Fail ure rate
O.la (P)

4,200,000

900,000

3,500.000

3,500,000

900,000

3,500,000

3,500,000

4.6.2 .2.4 Ofsposftion of sa.xule untta. Sample units whtch have been subjactwd to
group C inspection shall not be dell vered on the contract or purchase order.
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4.6.2.2. S Noncom ifs. rice. If t sample fails to pass group S or C inspections, the
contractor sh~ect!ve actfon on the matcrls.ls or proce$scs. or both, as
warraotad, and on all untts of product which can be corrected an4 vhich were
■anufactured under essentially the $ame condtt!ons, with essent!tll J the same
■otsrt ala, processes, etc. , #nd which are considered subject to the sane faf lure.
&cepttnce of the product shall be discontinued until corrective sction, acceptable
to the Government, has been taken. After the corrective actfon has been taken,
groups S sod C Inspections shall be repetted on addttfonsl sample units (all
Inspections, or the tnspect{on whfch the or!gtnal saeple failed, ct the option of the
Government). Group A Inspection ■ay be reinstituted; houever. final acceptance $hsll
be wfthheld until the grotcps B and C re!nspect{on has shown that the corrective
●ction was ~uccessful. In the event of fa!lure after reinspection, information
concerning the failure and corrective tctfon ts. kan shall be furnished to the
cognfztnt Inspect Ion #ctlvlty #nd the qualifying act fvfty.

● 4.6.3 Inspect Ion of packagln~. tacept when comerctal packagtng is epecfffed, the
preservation snd interior pack markin9 shall be !n accordance with the groups A and B
quality c0nf0r9anct inspection requirements of !fl L-P-116. The sampl{ng and
Inspection of the pcckfng and ●arkfng for shipment and ltoro9e shell be in accordance
wfth the quality ●ssurance provisions of the applicable cont#fner $pecffication and
the ■arking requirements of fll L-ST D-129. The inspection of co-erc{al packa9in9
shall be as $p~clfled in the contract or purchase order (see 6.2).

4.7 Methods of eximtnatton of product.

● 4.7.1 [xamtnatfon of product. Relays shsll be tnspeccact to verify that the
●tterlals, de$19n, construct on, physfcal dimensions, we f9ht. ●arkfn and worknanshfp

!● re fn ●ccordance with the ●ppl icable requirements (see 3.1, 3.3, 3. , 3.6.1, 3.43,
●rid 3.44}. Vlsutl and ●ecftanlcsl ihspectfon shsll be perfo-ecl wfth pro fesstonsl
qualtty ❑easurln9 equipments to determfne d!menslons, we19hts, tnd surface defects.

● 4.7.1.1 Eaternal ptrts (where ●vplicsble, see 3.4). Any external p~rt attached to
the ralay Solely by solder shall be tested 1 t he follou{ng ■ enner. The test relty
shall be mounted In such o ●anner that t we!~ht can be hun9 from the part attached by
colder. The we19ht shall be equsl to 25 times the uef9ht of the soldered part. The
force fros the wof9ht shtll be in such a dtrectfon as to ●ost Ifkely Ctuse Che part
to separate froa the relay pro er.

E
Mlth the wet nt suspended from the soldered Ptrt

18 prescribed above, Ithe sssam lY shall bc stabf !zed at 260. C or 100. C ●bove the
●aximum tcmptratura or whichever i s ht9her. $epartt!on of the soldered ptrt from the
relsy proper shsll constitute failure. The above test shall be repeated for each
●xternal ptrt on J relay that is solely tttached by solder.

● 4.7.2 P{ckup cnd dropout voltage (see 3.7 and 3.8). Relays shall be tested ss
speclfled $n 4.!.2.1, 4.7. Z.Z ●nd 4.1.2.3. he p!ckup and dropout volte9es shallbe
as epeclfied (see 3.1), when checked wtthtn the tempero!ure limits for the relay
class. The follOwf Is9 ●dd{ttonal test$ shall be perfome~ durln9 qutlfffcat!oh, group
B ●nd roup C Inspections.

?
Ulth the relay de-energized tor 30 ❑inutes prior to test,

the re ●y contact) shall not chan9e state (bresk tnd re-make) when the CO!l v01ta9e
Is Incressed from the point of pfckup to the ●salmum cofl volts ● . U(th the rel Sy

?●ncrglzed for 30 ●inutes ● t ■ax fsum cotl volta9e prior to test for continuous duty
coil$ only). the relay contacts shall not chan9e state (break and remake) when the
Cofl volt@9e is reduced to the specified hold voltage, or when the coil VOlt@e is
reduced from the point of dropout to zero volts.

4.7.2.1 PlckuR volttge (tee 3.7). 7he relsy shall be tested to determfne that the
Cnerglzed functton !s completad when a potential nOt in excess of the specified
pfckup volta9e is applied to tht relay cofl. For reloys under 25 ●mperes contact
rttfn9 (resistlue) , the Pfckup v01ta9a [or currentl shsll be applied by gradually
increasing the voltage to the relay cofl. A suttable tndfcatfng device shall be used
to dets+rm!nc thct the contacts opertte satisfactorily.

4.7.2.2 High temperature pickup voltc.ae Itee 3.7). The relay thsll be subj~h~ed
to ● n Operating test at the ●ax!mum aaol.snt ttmpertture speciflcd (see 3.1).
volt49e tppl led to the cofls shtll be thm mssimus $pecfffed. The duration of this
test shall be ont hour. 0urfn9 this test, types I and 11 relays shtll be energfled
Continuously. Type 1-: relays shall be cycled at the rate speclffed in 4. 7.26.4 fOr
resistive load. Contacts shell ngt be loaded durtng thi$ test. Within 30 seconds
followln9 th!s period, ond with the relay ●ointatned tt the test temperature, the
pickup volta9e shall be wlth!n the limft specfffed (see 3.1].

33

Downloaded from http://www.everyspec.com



I I

I

HIL.R-6106.3

4 .7.2.3 Dropout volta9e (!IOt apD ltcable to latching relays) (see 3.8). Maximum
operating v01ta9e shall be aPPl led t ttl 1{ t 1 1 Th 1 tagc shtl 1 then be
reduced. The relay shall release to”theed~~ene r~~~e~tp~~itio~ ;~thln the specl fled
ltm!ts of dropout vOltage (sea 3.1). A suitable device shall be used to detesalne ●
that the contacts operate s.vtlsfactorlly.

● 4.7.3 Hold voltsge Isee 3.1 ind 3.9). Maximum operating voltage shall be apDll Od
to the con term fnals. he vOl tage shall then be reduced. A device such as
indicator Icmps {or, at the option of the ❑anufacturer, a ●ore sensltlve devlcc)
shall be used to determine if there 1s any change of state of. contacts.

● 4.7.4 Contact bounce, operating and release times (release time Is not applicable
to latching relays) (see 3.8Y. hotographlc records of contact operat lng and release
l_fmea and contact bounce at nominal coil voltage shall be submitted for qualfflcatfon
test approval. Tlae duration of contact bounce shal 1 not exceed the values spacl fled
(see 3.1). Contact operstlng and release times shall be within the llmlts specified
(see 3.1). Contact Iotdlng, number of ●ctivations. and rasolutlon for these
measurements shall be as specified In 4.1.4.1, 4.7.4.2, or 4.7.4.3. Contact ●ake
bounce shall be checkad on both normally open and normally closed contacts. Contact
break bounce (when specified, see 3.1) shall be checked on release of normally open
contacts. Contact bounce shall Include both the inltfal bounca with the COntaCt’S
f!rst make and any additional bounce caused by the hemmer blow of the ●rmature going
home and reflected fn the contacts. Caut!on should be observed to be sure thct the
photographic record includes any of the above so called secondary armature bounce. If
it exfsts. Contact break bounce occurs when a closed contact initially opens, then
recloses one or more times before fully opentng. Open circuit voltage of 90 percent
or greater shall constitute contact bounce, less than 90 percent Is to be considered
dynamfc cent.tct resistance.

● 4 .7.4.1 Relays rated for low level on power cent.sets ($ee 3.1).

a. Open c!rcult V01ta9e - 6 V de mazinum.
b. Contact current - 10 MA ■axiwum.
c. Number of activations fOr ccfita:t bGUnt C - 5 O!ni CW - no WJS.UPtment ■ay

exceed the time values specfffed (see 3.1).
d. Resolution - 10 ●lcroaeconds. ●

● 4 .7.4.2 Relays rated between low level to 2S amperes (see 3.1). [See figure 4 for
augg ested c7rcuit.1

a. Open cfrcuft voltage - 6 V 4C (or peak ●c) ●axtmum.
b. Contect current - 100 CIA ●aximum.
c. Number of actlvdttens for contact bounce - The average of 5 consecutive

readings shall not exceed the tfme value SPeCf fled [See 3.1).
d. Resolution - 10 Siicroaeconds.

● 4 .1.4.3 Relsys whose lowest specified lokd {resfst!va, inductive. wotor. lamu) for
the power contacts is 25 amperes or greater [see 3.1).

Open cfr’cuit voltage - 6-28 V dc (or peak eC).
:: Contact current . 100 mA ●axiaum.
c. Number of activations for contact bounce - The average of S COnseCUtfve

readings shall not ●xceed time value spaciffed (see 3.1).
d. Resolution - 100 ●icroseconds.

4.7.5 Insulation resistance (see 3.11). The insult.tlon resistance of the
component shall be measured between all outually Insulated terminals and between ell
terminals and CaS@ fn accordance Ufth ❑ethod 302, test condition B of NIL-3 T0-202.
The relatfve humidfty shall be 30 to 50 percent. This shall be done wfth the relay
in the de-energized and fn the energized posftiona. lt ufll be permissible to
perform the insulation resistance test at husldf ties, above 50 percent, but fn the
event of feflure. the devlcc shall be checked at 30 to SO percent ralatfve humldfty
prior to rejectfon.

4.7.6 Oielectrfc withstanding voltage (see 3.12). Relays shall be tested as
specified fn 4 7 6.1 and, when applicable (see 3.lf , fn ●ccordance wfth 4.1.6.2.
MOTE: To avof~ ;nneces$ary failures, test voltages shtll not be cpplfed
!ndfscrfmfnately. 8
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7 .6.1 At atmospheric pressure (see 3.12). Relays shall be tested In accordance
❑ethod 301 i IL z 02 T he component shall withstand without danage

!ted dielectric wl;hstindl; g voltage tests when ac potentials conforming to table
re applied between the followlng points: (a) between all terminals and ground;
]etween all contact terminals of different polarity; (c) between all contact
Inals and coil terminals with the test potential specffied for the highest system
ige of the contacts ; and (d) between all unconnected terminals of the same
rity. These tests shall be performed with the relay coil de-energized and
3ized, with the exception that the coil to enclosure need not be tasted in tha
jized condition. The relative humidity shall be in the range of 30 to 50
cnt, ●xcept for altitude tests. It will be permissible to perform the dielectric
!tanding voltage at hucaiditles above 50 percent, but In the event of failure, tha
:a shall be checked at 30 to 50 percent relative humidity prior to rejection.

7.6.2 At high temperature, high altttude pressure (see 3.12.1). Relays shall be
ed in accordance ulth ❑ ethods 5 and of MI L- ST O-ZOZ. 1s test applles only
clays for use above 50,000 feet altitude. The relay shall be brought to a
ilized condition at the high temperature, high altitude pressure specified (see

When in the above cond<tl on, the teSt S of 4.7 .6.1 shall be performed.

7.7 Contact voltage drop (see 3.13). The contact voltage drop acrosl the relay
acts shall be ❑easured at he points to which external cfrcults ara normally
ected. Ilormally closed and normally open contacts shal! be measured separately.
Y contacts which are rated 25 amperes (resistive) and over shall carry rated
stive current at the primary rated ac or dc voltage. Relay contacts rated under
but over 2 amperes shall carry rated resistfve current at 6 V dc and power relaya

contacts rated 25 amperes and over, all contacts may be tested at 28 V dc. Mhen
ified after the load tests, the contact voltage drop shall be ❑easured at the
Inals corresponding to the tested contacts. The contacts shall be caused to
k and then ❑ake the test current before each of 10 consecutive measurements.

voltage shall be as specified. Individual readings and the average value of 10
ecutive readings shall meet the requirements of 3.13 and not exceed the values
Ified in table X. In performing the contact voltage drop tests on plug-fn
YS, and in the event of a reading that exceeds the ❑aximum allowable contact
age drop when measured exzernai to the connector, a ❑easurement nay be ❑ade
ctly at the pins of the relay. If the readings are then within the allowable
ts, the relay will be considered to have passed. In the case of relays with
ed connections, specfal provisions should be made to allow for voltage drop aue
esi stance of leadwlres. For Group A inspection, one reading per contact wI1l
ice and ❑ay be performed at a lower current level . At the option of the
facturer, the relay contacts may be Closes prfor to the application of teSt
ent. The contact voltage drop shall be ❑ easured within 10 seconds after the
acts close and the flow of current begins. The contact voltage drop shall be
in the average limits specfffed In table X adjustad fOr the 10Wer CUrrent leVel

in test. For type 1 ER and relays screened to group A type 1 CR testfng, the
rded data shall specify the current level used.

7 .7.1 Contact resistance. This test is applicable to relays which have contact
ngs of amperes or less as speciffed in 3.13. Relays shall be tested In
rdance with ❑ethod 307 of 141L. ST O-202. The following details Ihall apply:

a.
b.

c.
d.

e.
f.
9.

Method of connection . Connection jigs or other suitable ❑eans.
Test current shall be 100 mA for all contacts except those rated for low
level. For low level , the current shall be 10 MA maximum.
The open. c{rcult test voltage shall be 6 V dc ●aximum or peak ●c.
Points of ❑easurements:

1. Between all nomally closed matea contacts.
2. Betuaen all normally open ❑ated contacts, with the coil energized

with rated voltage (or current). The relay shal 1 be operated wf th
no load applied to the contacts.

Number of activations prior to measurement . None.
Number of test activations . Three.
Number of ❑easurements per activation - One !n each contact posltlon.

)
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4.7. a OC cofl r~ststancc (see 3.14). The dc coil resistance shall be ●aasurod in

aCCOrdlnCe with ●ethod of MI L-STD .202. The relcy shall havo been stabilized at
23-C *l-C for t ●inlmum of 2 hours prtor to ●ktn9 the ●easurencnt. In the event
that measurement at 23° C is impractical , the relay ●ay be Stsbiltzed at any other
ambient temperature for 2 hours, the resistance ■easured ●nd cht resistance
recalculated to 23. C using the temperature coefffctent of resistance formula for
copper ■tgnet wire.

R23 ●
Rt

1 ● K (T-23)

RT - Resistance at the new ambient temperature.

R23 ● P.esfstance @t 23”C.

K ● Temperature coefficient [0.00393 for copoer 23” C).

T - Mew ●mbient teaper~ture In degrees C.

4.7.9 lcaxlmum coil current (see 3.1 S). The ●aximum cotl vo)ta9e shall be
Impressed ●cross he relay Stabilized ●t room ambient conditions.
Ufthln 60 seconds a:t% th: vpl~catfon of the CCIfl v01tt9@. the COil curr. nt ~h~ll
be set$ured.

4.7.10 EIectramagnetlc Interference of coil clrcutt.

4.7.10.1 Electromagnetic Interference (app lfctble to cofls of *C OperJted reliys)

(see 3.16.1). c 11 r ac 0perate4 1 h II b J to tbe electromagnetic
~nterference tas; ●: ;pecl fled In lVlt~S;{?4~lcand ~l;~ST~.4~2.

4.7.10.2 Clectromtgnet{c {interference (.SIIP Ilctble to cotls of dc operated relays
with fntarnll SUp

@

press ion) Isee 3.16. Z~. The relty shall be connected as shown in

“?
u re 5 P i t th fs test, apply ● ix fmum Operoting COII v01ta9e with reverse

PO arlty”forr9%at~r thsn 2 seconds to fnsure that internal diodes are conoccted with
proper polarlty and zerer diode rating 1s greater than ●aximum line v01ta9e.

I
NOTt : Voltage greater than the ●aximum specffted ■ay dtMt9e the coil suppression
devlcc.

TEr”’”’ %%
1’:- 1 T {;1

1 A A I ------

● F1613R2 5. Elsctrt=agnet!c interference test ctrtui~

I
t

I
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The switching relay shall be the same type is the relty under test. E is
the nominal opera tfng roltage for the relay under test. The swltchlng relay
is operated from a source voltage independent of E. CRO is & cathode-ray
oscilloscope wfth a rise time Of .02D miCrO1eCOfIdS Or leSS. The horizontal ●(tfmaldeflection scale shall be set at 5 ●fll!soconds per dfwis~on (S
■s/cm) and the vertical (voltage) deflection sctle shall be 20 volts Per
division [20 V/CM]. Both horizontal (time) and verti Cal (v01ta9e)
deflection traces shall be of a calibrated grid spacing [i. e., cm or mm).
The source, E, shall be a low Impedance source [such as batteries) capable
of del itiering the nominal coil voltage with no limltln
potentiometer used to regulate the line Volta e.

1
(llav?.~e?l~t;~u~e

fmpedance representing a typical application s more Important than having
the exact nominal voltage. )
The switching relay shall be closed for a minimum of 5 seconds allowfng the
oscilloscope and circuit network to stab flfze and then opened to obtafn the
induced voltage deflection trace.
1. The reading shall be observed on the Oscilloscope. The ■go ftude Of the

induced voltage transient shall be recorded. A typical trace ie
presented in figure 6.

2. The ❑aximum value of three consecutive readings shall be recorded.
3. Unless otherwise specified, the temperature at the time of the testing

shall be 25 *5” C.
For group A testin , only one measurement and other suitable test ■ethods

?~~:f:e used to ver fy that the back EIIF (coil kick) is within the epeclfied

+ 2e
v
o

r

w cm Swi%=siw

- 12m

VA 20 ms

FIGURE 6. Tvoical transient voltaqa.
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4.7.11 Straaath of terminals and ■ounting studs (see 3.17).

4.7.11.1 Strength of threaded tcmfnals cod nountfng studs (see 3.17.1). Relays,
htvlng ●ount~oq studs or th readed ternlnals, shall be tested to determine comvl(ance
with the strength requlremeots specf fled In 3.17.1, tnd table V and VII. The
speclffed pull force shall be. apDl led both cosxially with the threaded terminal in t
dfrectfon away fro= the ●dfn body of the relty, ●nd tgdln nor=tl to the threaded txis
of the termfnal fn Cpproafmetely the same plane as the seot for the term fnal lug.
The speelffed torque shall be tpplltd to the tarminil nounttng nut. or screw ulth ●ll
terminal ●ountfng hardwsre, Includlng one termtnal lug of prooer sfle. e$sembled In
proper order. The relays SIM1l withstand the specl fled forces for 1 ■ tnute wfthout
demege. Relays, with threcded termlntl tsscmblies soldered in p16ce, shall be tested
●s follows (not ipplfctble to relays with naxf=um tenDerature rat1n9 abOve 125. C).
The relcy shell be Sttbllfzad fn t 180”C 4sOfent te=uortture. After StJbtli X~n9 ● t
this teaperatU?* fOr a ■ fnfau= of 2 hours, the termtne.1s shal I be subjected to the
pall ●nd torque test as specfffcd ●bove.

4.7.11.2 Strangth of tcrmtn~ls (see 3.17.7).

4.7.11 .2.1 Solder term fntls, 0.047 !nch dtamnter or lass. Each terminal shall be
twtsted 90 ●IO dagrees clock ufse. T he tutstfn9 force shalf be Jppl ted at the point
where Connect Ions would normally be made. Follow!ng the twist test. the applicable
pull forte specf fled in table XXIV shall be sppl ted to aach terminal at the point
where connactfon$ would normal IY. be ■sale. The pull shall be applied in dny one
dlrectton 45 *5 degrees from the normal dais of the termtntl for a pertod of 15 to 30 .
seconds. Term fnals shall be returned to thefr normsl posfcton.

● 7ABL1 XXIV. Pull force.

1 Terminal d iameter I P 11 t r
~ (troches) [mm) \ ~poun~fie ~

i 0.03s - 0.041 ( .89 - 1.19) I 5 ●uos I
1
i 0.023 - 0.0349 (.s8 . .886) i 3 .0.3 i
I I I
i less th@. 0.023 (.58) I
I

2 ,0.2 I
I I

4 .7.11.2.2 Plug-In terminals, 0.047 Inch dttmeter or less. Each terminal shall be
bent 20 to 30 ae9rees in both a lrectlons from the nOrMal aAfS fn a given plane and
after returnin9 It to normal. the terminal shall be bent 20 to 30 de9rees {n both
directions perptndicultr to the previous plane. The terminals shall be returned to
their normal posftlons. Followtng the bend test, the applicable pull force speclfted
In tablo XXIV shall be applied to each ternfnal for a period of 15 to 30 !econds.

4.7.11 .2.3 Sold@r and plug-in termfntls greater than 0.041 Inch diameter. A PUII
force of 10 S1 pounds shall be 4PP1 led from the norm41 ●xis of th t 1 for 6
porlod of 15 to 30 nmconds. The force shall be applied to solder ete%n~:s at the
pOlnt where COnICeCttor!s would normally be ●ado or to plug-fn tarminals in tha last
one-fourth of length.

.4.7 .li.2.4 Mire lead tarmfnals. Each terminal shtll be bent 90 *1O de9rees in ●ny
direction from t he normal 4X!S 07
header.

the terminal 4t 1/4 21/16 fnch fro- the terminal
The bend rtdfus shall be three to ffve ttmes the diameter of the wire. The

tarsinal shall then be grtsped 1/2 ~1/16 tnch from the bend tnd twfsted by rOt#tfng
the 1/2 tnch length 90 L1O de9rees clockwise, 180 LIO degrees counterclockwise. and
then 90 ●1O degrees Clock wtse. Repeat four tfmes. Fol10w!n9 the tufst test, the
●oplfcab~e Pull fOrCe specltiad in table XXIV shill be applied to e@ch termtnal at
the pefnt where connections would normt!ly be ●ade. The pull shall be
one dfFOctt On 45 $5 degrees from the norm-l axis of the terminal for a
to 30 Seconds.

sppl ied in any
period of. 1S
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4.7.12 Thermal shock (see 3.18). Relays shall be tested in accordance with ■ethod
107, test Condttion B, MI L. STb. ~ for the relay temperature range specif{ed (See
3.1). The following details shall apply: ●

a. Measurements after cycling . Relays shall be visually examtned for bretkfng,
—

crack fng, chipping, or flaking of the finish or loosening of the term foal$
and the !nsulatlon resistance, dielectric uithstandfng voltage, and contact
voltage drop shell then be ❑easured as specffied {n 4.7.5.1, 4.7.6.1, and
4.1.7.

4.7.13 Low temperature ODerati On [see 3.19). The relay shall be subjected to the
low temperature spectfi ed [see 3 for a period of 48 hours. At the end of this
period, and with the relay ● t th~ l~w temperature, the pickup voltage, dropout
voltage, and contact voltage drop shall be ❑easured as spec{fied in 4.7.2.1, 4.7.2.3,
and 4.7.7, respectively, except that a 30 minute pre-conditioning Is not required.
(These tests shall be accomplished in the sequence listed and in a ■inimum amount of
time to prevent s{gniffcant heatl”g of the coil. ) The relny shall tisen be tested
Intermittently for pickup and dropout voltage until ft attains roos temperature.
Relays which contafn permanent ❑agnets in the ❑agnetic circuit, shall, in ●ddition to
the above tests, be subjected to the demagnetizing effect of the cold COI1 ●nergized
with maximum voltage specified. Ourlng the low temperature test, after ●pproximately
24 hours, these relays shall be opersted by the sudden application of maxlsum COI1
voltage for one operation. Latch releys and center-off releys containing persanent
❑agnets shall be operated in both directions with cofl energized, for a period nOt
●xceeding 2 seconds, so no appreciable heating wI1l occur. All unfts subjected to
this demagnetizing effect shall be tested in accordance with hlglt temperature pickup
voltage (see 4.7.2.2), at the conclusion of thfs test.

4.7.14 Sand and dust (JPP “licable to unsealed relays, see 3.4.5.1) [see 3..20).
Relays shall be tested i n accordance with ■ ethod 110 of MI L-S TD-202. The following
details and exceptions shall apply:

e. Procedure - Steps 1, 3, and 4 except that when the temperature is raised and
maintained for 6 hours, the temperature to which ft is raised shall be the
maximum specified for the relay being tested. The sand ●nd dust velocity
through the test chamber shall be between 100 to 500 feet per ●inUte. ●

b. Measurements - See table XV.

4.7.15 Continuous current (see 3.21). This test shall be performed at the Iaxlmum
temperature and alti tude speciti for the class of relay bein t
Other conditions of the test sha; l be in accordance wfth 4.7.2

j ●;ted (see 3.1).
uring the first 3

hours of this test, the relay coil shall not be energi ted. Momally clo8ed contacts
shall be loeded with the highest rsted resistive load. At the end of the 3-hour
period with no change in the ambient conditions, the pickup volts ● of the relays
$hall be detemlned and sha Il be within the limft specified. ?Our ng the next portion
of the test, the coils of types I and 11 relays shall be energized conttnuoualy for
97 hours. Type 111 relays shall be cycled for a ❑ inimum operettng CyClel apecffled
(see 3.1), at a duty cycle as shown in 4. 7.26.4 for rcsiative load. The CO1l voltage
shall be the maximum specified. Contacts that tre in the closed positl On when the
relay coil fs energized shtll carry the r?ted reslstlve current at Any Convenient
voltage. Immediately following the operatfng period end with the relay Stfll ●t the
Spec if ted temperature, the relay shall be tested to determine that the toergixed
function IS completed when pickup voltage is eppl fed. TtIe relay shall sustain no
visible damage SuCh as loosening of terminals or loss of Seal. Temfnal tempereturo .,
rise shall be ❑ onitored throughout the test and shall not axceed,75” C.

4.7.16 Shock [see 3.22, 3.22.1). The relays shall be tested fn accordance with
❑ ethod 213 of HIL-STO.20Z. he following details shill apply:

e. Mounting - The relays shall be rigidly fastened, using fts regular ●ounting
❑ eans, to the drop carriage of the shock testing machine. The relay shall
be ❑ounted tn each of its mutually perpendicular axes In turn.

b. Test condition . The relay shall be subjected to impacts of the intensfty
and duration specified for the shock characteristics of component be{ng
tested (See 3.1). The test condition latter and test procedure shall be
selected accordingly.

●
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c.

d.

e.

f.

Musher Of lSp~Ct8 - Four shocks shall bc ●ppl fed (4 total of 24 shock
PUISSS), In each diraction ●loow each of three mutually perpendicular body
ixes, one of the axes being in th~ direction most llkely to cause
■al function.
Electrical operatfng conditions - The shock ttct shall be performed with the
relay de-energized (2 shocts) and, rtpasted with the relay enerqized (2
$tmct$l with nowinsl coil voltdqe or current.
For meqnetic latch(nq reloys - In etch dtrectlon there shall be two pul!e$
In the latch position and two pultc$ la the reset posltlon, with no coil
current being apDliod durfnq these Pulses.
Measurements during shock . ContcCts !hall be son!tored as spcclffed in
method 310 of !!11-S10-202, test clrcutt B, test condttton A (open contacts
shall be wired In c partllel snd closed cont~cts ■ay be connected In series).

4.7.16.1 Hfgh-lmpsct shock chtrtctaristlc d (see 3.22.21 (when specifted) [see
. The re ays t ●~

# dotstls ts specfflede lne~.:.16s throuqh 4.7.16f %al~ ●pply: ●xce~t t;st “
he

condltlon C shall aDply to 4.7.16f.

4.7.17 Vibration (lee 3.23). Vlbratton tascs shall be performed In accordance
wf th the rtqulrement$ SPSC1 r! cd (see 3.1 and ffgurc 7). The hfgh tenPersturc sh~ll
ba the ●aximum hiqh temperature specfffed for the rtlsy bclnq tested. LOW
temperature shall be as speci f ted [see 3.1). When vfbrattnq {intermittent duty, type
111 relays, tn the cnerqlxod pos!t!on, the cofl voltaqe shall be reduced CO 4 level
thtt wfll Prevent overheating and subsequent damage to ‘the relay’s Intulstlon system.

4.7.1 ).1 Test installation. The relay shsll be riqtdly sctachcd to the v{ brator
table, either a! rectly or ufih an ●dapter of Sufffcfent rlqfdfty to be non-resontnt
tn the test freouency range. [f nscass~ry, cn independent frequency scan shall be
conducted on the adapter with a suitable dunmy load in I feu of the relay to determine

i whether the adapter has resonances in the test frgquertcy range. The test

e’

con fiqurat$en shsll be such thst rotatlooal ●otion of the vfbrator tcb)e or adapter
bracket is not !nduced owfng to toy unsymmetrical weight or stiffness dfstrfbut{on of
the comgonent.

I
4.7.17 .1.1 Amplltude ●easurement. Measurements of vibratory ●ccelerations or

ampl 1 ttcdes shall ba ●sde ● t t he ●ounting base of the components. If vtbratory
accelerations is tncreased by tts own resonances, then thl S response or acceleration
shsll nOt bt considered as part of the ●ppl ted Vfbratton. The ● eans of ●easurinQ
wlbrstory ●aptitudes of accelerattan shdll not be constdared as part of the applied
tibratlon. lhe ● eans of ■oaturtnq vi brttory ●mplttuaes or ●ccelerJti On gust provide
a CIOSr distinction between the cppl fed vlbratlon #nd the response to the v(bratlon
of the relsy assesbly.

4.7.17 .1.2 Frequency ●easure-ants. All frequency ■easurements shall be accurate
wfthfn ●S percent. 411 II tude or ●cceleration ●easurements shal I be accurate
wlthln ●IO ptrcont. The’%tton of the vfbrttor table shall be simple harmonfc ●otion
wfth not ● ore thsn 10 percent dfstort!on. Oistortton of the table ●otion caused by

/
the OPWttl On or responsa of the component ftself shall not be Con$fdered part of Che
dlstorttan of the drfvfng ●otfon.

! 4.7.17 .1.3 $Ontact disturbance. Contact disturbance shsll be detected by i

I

Cfrcuit, S!=llar to that shown on flqure 4. Multiple open contacts shell be
connected In pars Ilel. ●nd ■ultlple closed contacts shall be connected tn series
durtng testfnq. An optional test procedure ● sy be the contact chstter {ndlcator In
●ethod 310 of 141L- ST O-202.

The test voltage shall be betwacn 12 and 2S volts with a
sc:i~il~~~~fnd=~esfstor of suftable r.sfstance to lt.it the closed Circuft
current to some value between 5 ●nd 10 ●ill iamperes. The indicator shall bc in
oscllloacope uith hfqh fnput impedance and 4 bcndwldth of 1 ●egahertz. or qreater.

i 4.7 .17.2 Fre uenc
i

~. The relay shsll be ?Ibrtted ft
th.n in the e.enerq ze posit$on tlonq each of three ● ctuh

o

resonance under the conditions def tried (see 3.1 ). Freauenc
slowly and carefully. The frequency range shall be broken

I

!
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FREOUEWCY IN HERTZ

~/ CHARACTERISTIC, SEE TABLE I.

FIGURE 7, Range curve for vibration tests,
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1.

fntervals, tnd each interval scanned at a constant sppllod acceleration or ●mplltude
wIIich producos approxfmctely the ttble eoplltude or occelerotlon defined by the
●pplicable test curve. The teble amplitude or acceleration shill be observed Cl OSely
during the frequtncy sctni to detect frequencl@8 of ●lnlmum table •otlo;h;~~ch daflne
$ome of tho frcquonctos @t whfch some components ■ay be In resonance.
frequenclei are quite sharply tuned and do not necessarily colnclde with the
freguencfes at uhlch ■axtaum componont amplltudt or noises occur when scan!slng at
constant eppl fed force amplltude. Mhen the resonant components are smtll, the
reduction of table motion at resonance ●ay not be dllcernlble. In uhlch case the
resontnt frequencies aoy be dete-lned for obeerwatlon of ●tximum amplltudrs, no f$e$
or changes in perfomtnce such as contact dfsturbtnce. in 011 cases, the re$ontnt
frequencies shall be verlfled, If possible, by chockfnu for •fn~mu~ tsble●otfOn.

4.7.17.3 Resonmnce endurance. After cosplotlon of the frequent SCanntn9,
rason4nca ●ndurance tests shafi be conducted C8 specffled (900 3.1
follow$:

{. .odffted as
The duratton of a test shall be one ●flllon cycles or 8 houre. whichever

occurs ffrst. A separate test ihtll be pCfl OrMOd for clch retonance found 111
fr~quancy scan apaclfltd In 4.1.17.2; the test time shell not B@ dlvlded between
rcoonanccs. Sepsrate resonsn~co endurance tests ●ay be peFf O?9td on IeParate r*laYS.
tf the ?etontnce 1s common to ■ ore than ono staple. Tho spectmtn shtll bc vlbrtted
for 15 ●fnutes at the a eclfled stxlgum temperature ond 15 ●fnutas @t the speclfled
●ln19um t~apcrature. RT e PS16Y gholl b. ctebtlt:od St tho ssxlmun and mlnlaum
temperature before conducting resontnce endurance tests tt these tem ●rstur-s. If

!tottl ttac at re$onlnce 1 I leas than 30 ■inutes, tbe time ohall b@ d vtded ●qually
between high ●nd 1 ow teaperetures. Vtbratlon$ shtll be continued at room temperature
for tho duratfon of the toot. lhe reeonence endurance tlao shall be dlv{ded equally
between vlbratten with the relay COI1 In the energized dnd the de-energ{zcd
conditions. For type III relays, the COI1 shall be ent~fzed for 3 ●inutes et the
end of ●tch temperature level of the cycle. Endurtnca tests chall not ba conducted
● t ●ny frequency ● t whtch the tablt smplltude ●bruptly increases when scannf W tt
constsnt ●pplled force ampl!tude. If ● change in resonant frequency occurs durfng
testing. or owln to change III test temperature, the frtquency of vlbrstlon shsll be

?cdjusted to fol ow the resontnce. However. ff large or abrupt resonant frequency
shifts occur, tha Item shall be exemfned for structural failure or excessive wear.

4.7. 17.4 Cyclfnq endurance. The relay ahtll be cycled for 30 ●tnutes at ●aalmum
and 30 ●fnutcs ●t ● !nfmus rsfed ambient temperature. The rtlay shall be tn the
●nergfzed posltton for the first half of ●ach test parlod. Ourfng the other helf,
the reley shall be dc-enarglzad. Tha frequency eholl be cycled for 16 minute oertods
between the frequancy limits and at the vlbratton levels Spectfled on figure 6 for
tbe class of relay being tested. lh~ rate of changt of frequency shall be
logarithmic. Mhem there It no provfs!on for logarithmic CYClfn9, t Ifne. r rate Of
frequancy change ●cy be used. The cycltng test ●ay be broken into conwen!ont
frequency ranges, ,provtding cycling rates end test tfaes fOr esch r~noe are not
changed.

4.7. 17.6 Random vfbratlon (when speclffed, see 3.1). The r@laYS shall be tested
In accordance with t hod 214 of Y41L-STD-202. Test condftlon and duration shtll be
as speclfled (see 3~;).

A7t E A...,+4+ I.. I ,.,,l.- l-h-. .,.-.4*4.,+ ..- 3.1) l,ae 3.24). Relsyi shall b~
[10. The overall noise

. . ...” -“. ..,.., . . . . . . . . . . . . . . . . . . . ...”. . . . . . . . . ..- ----

tested In ●ccordance with th d 515 test grade A f NIL --,
level and ralattve power d~sc.~hutto~ .h.11 h* as *Scclffed isee 3.1). The relay

shall bo subjected to wide k.... .- ”....-.. ,.- . . . . . . . .. .
the ●ntrgfxcd position wfth rated voltmge spplled to tht
shall be Continuously ●onttored by e cirtuft similar to that shown on f19Ure 4.

. . . . . . . . . .. . . . . . . . . . . . .—.
I.. -A .-..,.., {..1 r.-a.. t. th. de.energtxed posltlon and fn

ecotl. The rel ey contacts

4.7.19 Salt spray lcorros!onl [ace 3.2 S). The relays, with MS20659 Or 14525036
tarmlntl lugs at tacned when tppllctble,
101. test Condition B of MI L. STO.202.

shall be tested in accordance wtth ●at Rod
At the completion of the test, tbe relay shall

be clsaned by washing In cold running tcp water and examtned for deterloratlon, ●fter
which It shell be drie$ for approxlaately 6 hours in ● Ci-UlatfnO alr Oven at
●PPrOxfnately 65. C.
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4.7.2c Mechanical life (endurance at reduced load) (see 3 26). Mfth rated coil
voltage, the relay shall be cycled at percent of rated resistive load for four
times the speclfted minimum operating cycles for relays under 25 amDeres contact
ritlng (resf~tlve), and two times the specified nlntmum operating CYCle S for relay%

- 25 amperes and over. The cycling rate shall be that specffied for resistive loads in
4.1.26.4. Each relay circuit (normally open and normally closed contacts of all
poie s), includlng interlock Circulta if they exfst, shall be loaded at 25 percentof
rated resistive load current [steady -st.sta) at 26 V dc or rated ac V01ta9e.
Associated wtth each load shall be a circuit that will detect failure to open and
close the cfrcuit. Failure to close shall be specified as d YOltdge drop across the
contacts exceedtng 10 percent of full load voltage. Ouring the test, each set of
contacts shall open and close its individual circuit in proper sequence.

4.7.21 Altitude-temperature humidity test [see 3.27). This test shall apply to
all non-hermetic sealed relays and to all hermetic sealed relays with auxiliary
non-hermetic sealed spaces or enclosures. Qualification test samples shall be placed
in an environmental test chamber for 15 days. during which the temperature, pressure.
and humidity shall be varied in accordance with the schedule shown on figure 8. The
relay shall be connected to permit operation with its minimum rated load. The relay
shall be energized and then de-energized three consecutive times at the end of each
24 hours during the test to determfne Sat fafactory operation. Followfn the test,
the relay shall be dried in circulating atr at 65° C for 6 hours. 1Immed ately after
drying; “the pickup voltege, dropout voltage, insulation resistance, and dielectric
withstanding voltage shall. be measured as specified in 4.7.2.1. 4.7. Z.3. 4. 7.5 and
4.7.6, respectively, and shall satisfactorily operate at 1/10 of the minimum
opera tfng cycles specjfied at rated resistive load and aa~imum operating voltage.

licable to unsealed, envlronmentall seal ad, ●nd
9

i4-W3U36
or

term$ns.1 lugs attached when applicable, shall 6e subjected to humidity test
{n accordance with, IAIL-ST D-E1O, ❑ethod 507.1, procedure one, except the temperature
In step two shall be raised to 71-C. ,Ourtng the cyclfng test on unsealed relays, a
potential of 150 V rms at commercial frequency shall be applied between between
terminals ana other exposed metal p.+vts. Tt, e current leak?ge :hall no% e?.teed 100 mh
at any time during thfs test. After the relay has been removed from humldfty, it

.- ~~.~1 be dried for approximately 6 hours in a circulating air oven at approximately
The relay shall meet the requirements of 3.28.

4.7.23 Ozone [see 3.2”9) (applicable to unsealed, environmentally sealed, and
hermetically sealed relays with potted wire leads) [see 3.4.51. Th e relay shall be
placed in an ● nc losure and subJected tOr a period of hours at room temperature to
ozone hav!ng a concentration of from O.O1O to 0.015 percent by vOlume. At the end of
the test period, the sample shall be examined for signs of ozone deterioration. A
satisfactory method of producing and testing the required ozone Concentra:io? fs
described In ASTH’ 0470 -59T.

4.7.24 Acceleration (lee 3.2o). The relays shall be tested in accordance with
methOd 212 Of 141L.sTo-202. he fol lOwing detafls or elcepttons shall ●pply:

a. Nou”ntlng - The relays shall be rigidly fastened, using normal ❑0Unt4ng
❑ eans, in each of three mutually perpendtculs. r positions.

b. ,Test condition letter - The relays shall be subjected to test condltlon A,
except that acccelcration shall be applied in each direction alon ; three
mutual ly, pe~endfcular dxes of the specimen and one of the axes s all be in
the d!rection most likely to cause malfunction. The acceleration force
shall be 1S G.

c. Electrical operatfng condfti.ans during acceleration - The acceleration test
shall be performed with the relay in de-energized condition ●nd repeated
with the relay coil ●nergized as specified in 3.2o. An lndicatln~
\nstrument shall be connected across the contacts whfle the relay is
undergo i”hg this test to determine the abil!ty of relay contacts to remain in
the proper position. Open contacts shall be wired in parallel and closed
contacts ❑ay be connected in series.

4.7.25 Exploslon proof (ap pl icable to unsealed relays, see 3.4.5.1) (see 3.21).
Relay] sha]l be tested in accordance wfth method f IL . . 202 difi d

- follows: The temperature of the ambient explosfve mi~ture and of th~”equi~me;; shall

o

I
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FIGURE 8. Temperature-alUhuJe-htunlditytestschedule.
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be ❑aintained at the ❑aximum temperature specified for the relay. At least five
tests for tnternal explosions shell be accomplished et each 112 percent mixtura
increment from 3 percent to 6 percent by volume of commercial butane, u$ing dry air
{n estebllshfng the ●ixture. The spark may be obteined by operating at rated
inductive load. Tests at eltitude conditions not required.

4.7.26 Loads end endurance (life) (see 3.32, 3.33, 3.34. and 3.35). Test loads
and circu!k~ e so arrange

Ouring all loed or endurance ~lffei ~~~~s,
e current w ow through each

pole. the relay enclosure shall be
maintained et the electrical systcm ground to neutral through en F02 or F03 fuse tn
accordance with MI L-F-15160/Z or MI L-F-15160/3, r8ted at 5 percent of the rated
resistive load but in no event greater than 3 amperes or less than 100 ❑llliempores.
Blowing of this fuse shall constitute failure. L!ne-to-llno and Itne-to-ground
voltages shall be es specified (see 3.1). Tha load test cycles shall be performed {n
any number of continuous pert ods. each not less than 3 hours. The relays shall be
suspended or ●ounted in still eir, b e thermel insulating materfel.
relays shall have the normally open ~tiO) mnd normally closed (NC) cent%!’~i%!
If the NO and NC contacts are separately, an additional sample unit ehall be provided
for this test which shall be rtqui red to meet all other te$ts in the teSt Sequanct.
If both NO and NC contacts of doubla-throw relays ers being tested at the sam@ time,
s seperate lead shall be provfded for ●ach MO and each NC contact. The ■ovable
contacts shall bc connected to the power source, except for double break contacts.
All loads shall b~ connected between the contacts and power aUPpl Y ground or
neutral. If hen testing mutlp61e releys with three -phaae ratings, threa-phaee loads
shall be connect@d to tdjacent contacts. Ourtng endurance tests, every OPOrttf On of
each contect shell be monitored for fef lure to ❑eke, terry, and break specfffed load,
any of which constitutes a relay faf lure. The ❑tnfmum sensing per!od shall be 10
percent of the dwell time In the open or closed position. Test ●quipment ■ust ●fther
lock In the state of faflure or record the sequence number of the ❑fss. Fs. flure to
close shall be specfffed as a voltsge drop across the contacts exceeding 10 percent
of full load voltage, except for intermediate current tests when the intermediate
current voltage drop shall be as specf fled. A failura on vfbratfon or dielectric
wtthst.sndfng vol taga after los. d tests shall constitute one faf lure for purposas of
establishing 14CBF.

g 4.7.26.1 Overload (see 3.321. The contacts of the relay shall be causad to make
and break the overload values and durations as shown fn table XXV for 50 operations
at each of the ❑aximum system voltage (open c!rcuit) ratings. For double-throw
relays, separate tests shtll be performed for the normally open and for the normally
closed contacts.

● TABLE xxv. Ovarload values and durations.

? Relay rsting I Percent rated resistive load 1 uuty cycle r
I

!aeconos]

7 Amperes
I

8 v d 1115 v 1115/200 v ON I OFF T
I Iclacl

ac
3 phase I ●0.OS I *1

I I (
I O-24 I 400 I 400 I 600

I
0.2 20 I

I / I
I 2S end UP I 800 I Boo I 800 0.2 I 20 I

I All (Type 111) \ 800
I I / I I

I
: 800 I 800 0.2 i 20 I

I I I

● 4.7.26.2 Ruptvre [see 3.33). The relay shall be made to ❑ake and break fts rated
rupture current at each of the ❑a”xfmum system voltage (open circuft) rat fngs. for a
❑!nimum of 50 operations us(ng the values of current and cycling time In table XXVI.
For double-throw relays, sepsrste tests shall be performed for the normally closed
●nd norm.slly opea contacts. For those relays with both ac and dc ratings, ac ●nd dc
rupture tests shall be performed on septrate samp}ea at highest syatom voltage (open
cfrcuf t), as specified (see 3.1).

●

o
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● TABLE XXVI. Rupture values find durations.

ltl clay roslst lve rat ln9 1 Percent rated 10 i
I

reslstfve 10a U Uty cycle
I

( seconds]
I

&mperes
I

8 v ac 1115 v ac I IIWZOu v ● c ON I OFF

{
I I I 3 phase ; ,0.05 I *1 I

I [
I 10 and under / 500 I 500 I 800 I 0.2 I 30 I

/ I 1,000 : 1.000 i
I I

Srtater than 10 1,000
I I

~0.21301
I I I I

4.7.26.3 Clrcult breaker compattbll!ty (when specified, see 3.11
Cach rtley totted snai I

(see 3.361.
sustain a •vvllcatlOn~ (make •n~ carry only) 01 power

concorrontly on Wacent poles ●t each of the current levels and for the astoctated
ttm8 duration as specfffed (see 3.1).
V W, 400 Hz, 3-pha$c.

Relays sh?ll bc tested st 28 V dc ●nd 11 S/200
The load shall be resistive. The cooling time betuecn

sacccssfve applicttlon of current shall be 30 ●inutes. Tests shall be perf0r9ed at
roam am~lent conditions tnd both the ,TOM41 Iy open tnd normally closed contacts shtl ]
be tested.

● 4.7.26.4 Endurance [ltfe) at rated contact,lotds (s@e 3.35). End. rance load
cycllng teets 8YIQ11 b~ perror-ecx 4s specified [see 3.11 . ●nd succeeding paragraphs.
and with ● duty cycle In ●ccordance wfth table XXVII. Loaas, connections, and test
Condftfons sI141) Be fn ●ccordance with 4.1.26. Tha ●ndurance test shall be conducted
wttb 50 porcont of the raqulrod opcrat!ng cyclas performed @t the ●azimuo temperature i
altltude s ecffted for the class of relcy being tested.

f
The altltude raqufrement for

he-etlcal y $eeled relays ●ay bc waived, provided that the tmbient temperature is
Increased by 10 percent of that specffied for the CIOSS of relty being tested.
Unless otherwlae speclfled. during sI1 ●ndurance tests, “tha control ●nd contact
voltages shall be the tpplfcable dc or ac (open circuit) system voltage specified
(s00 3.1). Tha minimum number of operating (I ffc) cycles Shsll be 100,000 CYCIOS
(unltii otherwise spectfled. see 3.1) at each contact load rating.

● 4.7.26 .4.1 3nductlv* load, dc. The relay shall be subjecteo co me minimum
operatfog cycles U1 th t ht induc~lve loads speclfled, usfn9 the eutY Of table XXVII.
Inductive dc loads shall use MIL-1-81023 !nductors.

4 .7.26.4.2 Motor load. dc. The relay shall be subjected to the ■inimum operating
cycles for ■aking SIX tl ■ es the rated ● otor load at rated systtm voltage ●nd breaking
the nomsl rated ■otor load.

● TABL1 XXVII . OutY cycle IseconcY\l.

1 I Ilseuctlve I Motor I Resistive 1 r
I I

Lt8P
(ac or dc) 1 [SC or dc) I iac or dcl I [28 v ec) I

I Relay I I
!

i I
ON I OFF 1) on I OFF 1/ ON I OFF 1/ on-, ,-, -,

iTyps9 I i.s
Icmd 11. I
;gdo:s I

I
I
Ilype 111!.5
I I

●.OS 13. O ●0.1 1.35 ●.09 g I 2 *0.1 11.5 *1. O 11. s ~l. o 12 ●.05
I I I I I
i 1 I I
I I I I I I

I I I I I
~.os 13.0 *0.1 1.35 ~.09 2/ I 2 *0.1 11.5 *loo 11.5 *1. O 12 ●.OS

I -1 I
I

I I
! I I I

I I I / I
I i I I I

*.05 13.0 ●0.1 1.35 *.09 2/ Ilo *0.1 10.5 *0.05 12.5 *0. I 12 ●.OS
I I I I

i i i i i i i i
OFF- lmt ●ay be d.<reased ●t th r he ●anufacturer.

~/ Ouratfon of tho Specifiedinrush~u~?en~ns~all be 0.07 s0.02 seCOfid, after which It
shall be reduced to Its rated ●otor lo@d for the reminder of the .ON” pertod.
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I

4.7.26 .4.3 Resfstlve load, dc. The relay shall be subjectd to tho ■inimum
operating cycles In a non-l nducflve, resistive circuit. the current befng •tx~W=
rated resistive loads specffied (see 3.1), at each rated sY~teM voltaile. Resistors
used fo loads ehall have ● n L/R ratio not exceeding 1 x 10- . @

pe~i;%’;~th%%%”dc power supply voltage.
Unless otherwise specified, the lamp loed shall be

Relays $hell be subjected to tho
minimum operating cycles specified [see 3.11, ●aking 12 times the rated lamp load and
breaking the rated lsmp loed. The durst!on of the 12 times inrush shell be 0.016 -
0.020 second, the totsl “ON” tfme shall be 2 *0.05 seconds and the “OFF” time shall
be 7 *2 seconds. Except for sin ls. throw relays, one normally closod contsct shsll
be tested. ?MU1 tlpole releys shs 1 be tested WI th the loads on two $epsrete polee
which shall be selected at random by the tasting ectivfty.

● 4.7.26 .4. S Inductive load, ● c. The relay shall be subjected to the ●lnlmum
opera tin cycles with

!
inductive loads for the rated current bnd vol te e using the

duty CYC e of table XXVII. ?Inductive lood circuits shall consist of nductive ●nd
reslstlveload elements connected In series. The circuit parameters shall be rated
Induct{ve current, vOltage tnd frequency, snd a 0.7 ●0.05 lagging power faCtOr.

4.7 .26.4.6 Motor losd, ac. The ●c ●otOr load test shell be as epecifted In
4.1.26.4.2. except that t he Vtl Ue of the ● c inrush current shall be five times rated
❑otor load current. or as specified (eee 3.1).

6.7 .26.4.7 Rest sttve load, ac. Thfs test shall be the same as 4.7.26.4.3, ●xcept
that the ac load shtll cI@ t ht resfstive current spaclfiad.

4 .7.26.5 Load transfer, single or AIoly phase ac (see 3.35.1). The relsy contacts
shall be connected to two separate ●nd Independent 4-u~re, 3.phase (wyc-connec ted)
power sup PlY systems in accordance ulth figure 9. The system (generstor) voltage ●nd
load currents shall be as specified (see 3.1). The frequency of genarator number one
shall be maintained within 1 percent of speCi fled rstfng. The frequency of gEnEPatOr
number two shall be maintained 2 to 10 percentbelow the specifiedfrequency(Sac
3.1).

-.
AS an alternate, a Sin91e power supply system ❑ay be used and the loed swltchcd ‘8
between phases, provtded the system voltage can be raised to 133/230 V rms, 36 ac
(e.g. , by use of a variable auto-transformer) or a transformer Is used as shown of
figure 10. Transformer continuous duty ratfng must be at least as great ●s the loads
to be switched. voltage regulttfon at the load shall not exceed 2.5 percent when the
lfne current of one or ■ ore phases is 10 t!mes the specified load current.

Uith rated coil vcltage and current, the relay shtll be subjected to 10,000 c CIQS of
operation at a duty cycle of 5 ●1 seconds Oil ●nd 5 *1 seconds OFF. zLoads sha 1 bm
induct~ve ac (see 4.7.26.4.5). Current and voltage values shall b- ●s speclflcd (sac
3.1). Each phase of the power supply system, and each ●ovable contact of the relty
shal 1 be continuously ❑oni tored to determine phase to phase trc. over and contact
$ticktng or welding. Single and two pole rel ays msy be tested In tho sane ● anner by
omitting contacts and loads not .sppllcable. The test clrcul try ■ay be ■odlffed for
testing interlock relays and relays wtth double break contacts. Interlock relays ●re
to be energized alternately by use of a SPOT transfer switch device.

4.7.26 .5.1 Load transfer, sinqle phase. Relays meeting requirements of 4.7.26. S
are suitable for load transfer use on sfngle phaee.

● 4.7.26.6 Intermediate current (see 3.35.2 and 6.1.4). The relaY shall be
subjeCted tO= 000 cycles as follows. For group tests, the number of cycles
shall be 1/10 O; the specified mfnlmum cycle s.) Normally open and normally closed
contacts shell be tested. Tests on normally open ●nd normally closed contacts of
double-throw relays shall be performed concurrently. The test voltage shell be
28 V *1 V dc. Ouring each cycle, the relay coil shall be energized for 29 *3 seconds
end de-energized for 1.5 *0.5 seconds. Ouring each cycle, the contacts to be tested
shall make, carry, and interrupt the test current specified in the applicable
peragraph below. While the contacts are carrying the test current, COntaCt V01ta9e
drop measurements shall be ❑ade at the start of the test and shall not exceed the

- values shown in table XXVIII. Monitoring shall be performed to provide either a

●
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FIGURE 9. TestCIrCuit,threepha8eloadtransfer.
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FIGURE 10. Alternatetestcircuit.threephaeoloadtnnsfer.
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continuous record of contact voltage drop or cause cessation of the test if the
values of table XXVII are exceeded. Tests on main and auxiliary contacts shall be

●
performed concurrently. The test shall be performed at the maximum ambient
temperature sp@cified {see 3.1). The test shall be performed at sea level . Uhero a
relay is required to be cycled for more than 60,000 cyclts, the cycling tn excess of
50,000 ❑ay be ●ccompl ished at the rate specified in table XXVIII. TYPe III rOlaYa
reltys wfll be exempted from this test. The inductor shall be calibrated prior to
load-endurance test. Photographic record of oscfl lograms ahow~ng compliance with
curves 1 and 2 of ISIL- I-81023 shall be submitted for quilificatton approvtl.

● TABLE XXVIII. Contact voltage drop.

T i I I Al I lt r
I Initial I Initial I

Owable ❑ini drop ●fter
test begins lflx. ) ~1 ~1

Contact ratings I mill lvolt I allowable i /
amperes rated Idrop (max. )lresi stance

resistive lotd I(see 4.7.6 )~calcul ated jAmge:es jAmgejes ~Amge:es ~ref~~~fve I
(ohm)

I I 1“1”1”1 /
1
1 2 [auxilfary contacts)l 150 I 0.075 I 63 38 I 13
I

17s
i 1 : i

Is 150 / 0.030 I 40 I 24 I 8 175 I
I

{10 1s0 i 0.015 / 32 ~2017 ! 175 I
I

115 I 150 I O. O1OI3OI18I6 I 175 I
I J
I 20 150 / 0.010 / 30 / 18 ~61 175 i. .
I 1“ I I I I I I

1/ Maximum allowabl ● contact volt d for ratings not d
deterafnect by a12dfrg C.05 o!!= %e:~;g:lated !!! ftfal ellow;;!e ~e~lsta;ce bzs~d

li h 11 b

on initial allowable COnt S.Ct v01!a9e drop with a ❑aximum of 200 ❑illlvolt$.
The m!llf volts drop at rated current shall not ●xceed the limits of COntaCt a
voltage drop specf fled in 4.7.1.

Emax [mV) ● [lead a (o.l~o + fJ.05) a 1,000
~

percent of rated
formula, or 200

lamp) of a

For relays rated above 20 amperea and intermediate current 10
resistive load, E ax (mV) shall be as calculated by the above
❑v , whichever is ‘fess.

● ~1 Uhere the lowest spectffed load (resistive, motor, inductive,
relay’: power contacts fs 25 amperes or greater:

a. Two percent of the specifie4 operations ❑ay excee4 the W drop listed in
the table, but no ❑ ore than three (3) operations may ●xceed 1,000 ❑V drop.

b. cycle rate to be 20 seconds on, 10 seconds off.

4.7 .26.6.1 Rating, not Specifted. Mhen the value of the intermediate CUrrCnt
rating is not SPRcffted [see 3.11. ●ach normally c.Den and normally closed contact
shall be connected to loads in accordance with _tI!e’ followtng:

ttrcuit no.
pole no. Loa41

1 0,5 ampere resistfve load
2 0.3 ●mpere fnductive load
3 0.1 ampere resistive 10ad
4 Rated re$istfve load

If the relay has more than four poles, the above loads shall be repeated in the
, sequence 1 Lsted. Rated load shall be omitted for single pole, single throw relays.

For single pole, double throw relays, ●ach sample unit shall be tested with ratad
load on the normally open and specified intermediate current on the closed contact.

●
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One pole of all other relays shall be tested wfth rate6 load on one normally open dnd
one normally closed contact. The test shall bc per foracd at the naximun inoient
temperature spac{flod (set 3.1}. Both normally open ●nd normdlly closed contacts
shall ●ake and break the above spec!ffed loads with no ftf lure throughout the test.
For relays rctod tbova 20 amporas rcststfve load (dC), one pole of the relay power
contacts shsll be Iotded at rated resfstfve load (dC), and all other Pole$ shall be
loaded ●t 10 percent of rated resistive losd.

4.7.26 .6.2 R#tfng, specified (see 3.1). Uhen the velue of $ntermedtste current
ratfng fs specWl a, one pole or ha relay shall be loaded it the r4ted resistive
current specifiede( see 1.1), with intermediate current on the other pole(s).

● 4.7.26.7 Low level [when speciffod, seo 3.1 and 3.35.3). Relcys sh411 be teSted
in ●ccordance with th d 311 f ❑IL TO 02 , dncl the 10 I T_owfn9 detaflf shall .SPPIY,
unless otherwise sp%ff:ed (se: 3.1): -

a. Contact lobd: 10 to 50 ❑{croamperes at 10 to 50 ●illivolts ldc or peai at).
b. Cycl!n9 rate: The ❑lnlmum cyclln9 rate shell be 60 Operations per minute.

The ❑axtmum cyclfn9 rate shtll be 10 ttmes the SUIJ of the ❑aslauo specl fled
operate ●nd release t{mes for the relay under test.

c. Total cycles: 100,000.
d. St fck!n of contacts IS applicable.

?● . Coil vo tage: Noslnal.
f. Rlss detect!on m0nft0rtn9 level: 100 ohms.

● 4 .7.26.8 Mixed loads (when spec!f ted, see 3.1 and 3.15.4). The NO and NC contacts :
of one pole of a WJlt ipole relay shall be Ioaded with
the dettfl Spec{ffcatlon sheet (s.a 3.1).

the low level 10ad de: fnea fn
All the NO and NC contacts of the

remafnln9 poles shal I be Iotded qith the followln9 loads as Oefined fn the detail
specfflcttfon sheet (see 3.1):

a. lnducttve lo-d (dc
b. Inductfve load (4c
c. Real stfve load (dc
d. Fieststfve load (ac
e. Lamp load
f. Ylotor load (de)
9. Motor load (at)

NOTE: Ono relay shall be orovlded for each of the above load lc. a.. one samnlc
wI II awftch low-level #nd idc} induct tvi, one w~li swftch iiw iev; l-and (*c)’
Inductfve, ●tc .).

Relay} of three or ■ ore poles shall be so stred that the contact swttchin9 the low
level load Is In between the poles s.ltchtn9 the h19h level loads. The cycle rate
●nd number of cycles of oper~tlon shall be .S required for each Of the a plicablc
hf9h level loads. All other tesstfn9 requirements (fncludin9 monitorin9 f shall be
per the applicable loads as defined in 4.7.26.

● 4. 7.26.9 High/low load transfer (when specfffcd, see 3.1 and 3.3 S.5) (not
sDvlfcable to sln91e th row contact Comb!nat fens}. Th
Zoubie th row contact

● normally closed contact of one
c oab I nst$on shall be Ioadea wfth the low level contact load and

the nO-ally OPen COntaCt of the same pole shall be ]O. ded wfth the .a.fm”. resfsti. e
contact load. For ●ultipole relays, the hf9h level and 10U level loads shall be
●lternately reversed between the normally open contact and marsally closed contact.
See ff9ure 11 for recommended ctrcuft. The cycle rate and the number of cycles of
operation shall be as reaui red for the h19h level lood. Al 1 other requirements
(!ncludin9 mOnftortnQ) shall be per the applicable loads as defined In 4.7.26.

● 4.7.27 Vibration scan (see 3.36). Relays $htll be subjected to the vfbratfon
test, ●athed 204 or S42T3T0.20Z tt the spect flea 6 level tnd frequency [see 3.1);
however. only one cycle shtll be performed. %eeptiae shall be reduced to the ct. e
required to awecp tho enttre ran9e of freguencfes spccfffed (see 3.1). The relay
#hill ba vibrated fn aacb of the three ●utually pgrpendtcular eaes. Relays havln9
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both normally open and normally closed contacts sh~ll be sub Jec ted to one vi brttfon
scan ~n the de-energized condition and one scan In the energized Condfti ofi. Contcct
monitoring $hall be in accordance with 4.7.17.1.3. kihen vibrating intermittent duty,
type 111 relays, in the energized position, the COI1 voltage shall be reduced to e
level that will prevent over-heating end subsequent damage to the relay’s insulation
system. For group A (ER) relays or relays screened to group A type I ER testing, and
when specified (see 3.1), for all contect forms except form A. the cycle shall
consist of 5 minutes up with the coil energized and 5 mfnutes down with the coil
de-energized. The cycle for contact form A shall consist of 5 minutes up with the
coil de-energized and 5 minutes down with the coil energized. For latch{ng relays,
the relay shill be in the latched position during the upsweep and in the reset
position dur~ng the down sweep with the coil de-en ergtzed.

LOW LEVEL

LOW LEVEL SOURCE
N,O. CONTACT

LOAD POLE I

HIGH LEVEL

HIGH LEVEL SOURCE o

LOAD

HIGH LEVEL

LOW LEVEL

SOURCE

SOURCE

HIGH LEVEL
~ NOCONTACT

I J
LOAD +

POLE 2

LOW LEVEL

LOAO

FIGURE 11. Hiqh/low load transfer recommended cirCUit.

● 4.7.28 Seal test (see 3.37). Hermetically sealed and environmentally sealed
relays shall be tested for gross and fine61eaks. Relays larger than 2 cubic inches
wfth leakege rate r qutrements of 1 K 10-

5
standard atmospheric cubic centimeters

per second, (ATM Cm /s) per cubic inch of net sealed gas volume shall be tested fn
accordance wfth test condition C, procedure Ill or IV of method 112, HIL-STD .202 or
the radioisotope procedure [see 4.7.28.1). Relays e ual to or less tha 2 cubic
inches wfth ges leakage rate requirements of 1 x 10- 1 !standard (ATM Cm/ s), Per
cubfc inch of net sealed ges volume shall prcferrably be tested to the r?. diofsotope
method which will be used in case of dispute but may be tested to test condition t,
procedure 111 or IV of method 112, MI L.s TD.202 (the international stendard is el r).

● 4 .7.26.1 Radioisotope procedure (preferred).

1. Examine relay for physical damage to seal.
2. If necessary, wash relay to eltminate any foreign contaminant thet might

impact test.

● 4 .7.28.2 Radioisotope dry gross leak test. This test shall be used only to teSt
d?vtces that lnternall y contain some kry VtOn-85 absorbfng medium, such es electrical
insulation, organic, or molecular sieve materfal. Thl$ test shall be permitted only
if the following requirements are ❑et:

a. A 5 to IO mtl dtameter hole shall be made In .3 representative un~t of the
devices to be tested. (This 1s a one time test thet remafns in effect until
a desfgn change Is made in the relay Internal construct ion.)

b. The dev!ce shall be subjected to thfs test condition. If the device
exhibits a hard failure, this test condition mey be used for those devfces
represented by the test un~t. [f the device does not fail, this test shall
not be used and Instead a 125° C fluorocarbon gross leak shall be per formea
per MI L- ST D-202, method 112, test condition O, except the specfmen shall be
observed from the instant of immersion for one minute minimum to three
minutes maximum.

5?
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● 4. 7.28.3 Apoaratus. The

* ,. Rad!oactfve tracer

I(IL. R.6106J

followlrq apparatus shell be required for this test.

qas activation con SOle containing krypton-85/dry nitrogen

b. !g;n!!~~”;~;t{on ufth sufficient se. SitiVfty tO detemfne th, ,,diCItiO.
level of krypton.8S tracer gas tnsfde the devfce.

c. Tracer gas ❑txture . krypton-85/dry nitrogen with a ❑tnfmum allowable
specific activity of 100 mlcrocurfet per ●tmosphere cub!c centimeter. The
Specfffc aCtl Vfty of Che krypton -85/4ry nftrogen mfxture shall be a known
value and determined on ● once-a-month basl$ as a mfnimUn.

● 4 .7.28.4 Procedure. The devices $hall be placed fn a r~d!oactfvt tracer gas
Octivatton tank ●nd the tank shell lx evacuated to a pressure not to exceed 0.5
torr. The Ocv{cas shall then be subjected to a mfntaum of 10 gsi9 of krypton-85/dry
nf trogen gas ●ixture for 30 seconds. The 9as ●ixture shall then be OvaCuated in
stora9e Until 4 prassure of 2.0 torr ●tximum exists in the act(vat(on tank. The
evacuation shall be completed fn 5 ●fnutes ●ax imum. The ewacuatlon tank shall then
be backfilled with alr {air wash). The devfces shall than bt reaoved from the
activation tank ●nd leak tested wltntn 2 hours after

!
as exposure wfth a

sclnttl lation-cry stal-equl pped countfng station. Oev ces indicating 1,000 counts per
●lnute or greater above the amb~ent background of the Countfn9 station shtll be
considered a gross leak faf lure.

● 4.7.2B. S Radioisotope fine leak test.

● 4. 1.28.5.1 ADOaratUS. The followlng apgaratus shall be requf red for Chfs test:

Rtdfoactive tracer 9as ●ctiv4tlon COn SOle.
;: Countfng station of sufffctent sensttivfty to determlno through the device

wall the radtatton level of krypton-85 tracer 9JS present wf thin the
devtco. Tht counting station shall have a ■inimum deteetabfllty of 500 CPM
shove ambient background.

F
c. Tracer gas ■fxture - krypton -8 S/dry nftrOkl.snwith ● mtofmum ellow~ble

spcclffc ●ctivity of 100 ●Icrocurles per atmosphere cubic cen:!actcr. The
sDecific activity of the krYDt On-85/dry nitrogen ■fs. ture shall be a known
value and determined on a onca -t-month btsts.

. 4 .7.28.6 Actlvatl On Parameters. The acttvat!on pressure and soak time shall be
determined tn accordance w!th the foil owfng equation:

The parameters of equatfon (1) are de ftned as follows:

OS ● The ■alinum leak rate aliowable, In atm, for the device ClC3/SKr to be
“tested. (Conversion ftCtOr fron Krypton to tfr Is 1.712).
R . 1,000 counts pcr minute above the ambient background after aCti V8tf0n ff the
device leak rate were exactly equal to Q. Thfs {$ the reject count above the
background of both the counting equfpmcnt and tha component if It has been
through pr!or rad!ooctfve leak tests.
s . The specffic actlvfty, in mlcrocuriet per atno$phere cubic centimeter, of
the krypton-85 tracer gas tn the act fvct{on system.
k . The overall countfng ●fficiency of the scfntill atton crystal in Counts Per
Mi8Ute per one ●lrocurle of krypton .85 $n the internal votd of the $peCffi C
component being evaluated. Thfs factor depends upon coaponent c0nf19Urdtf00 and
dfnensions of the scintillation crystcl. The K-factors Of the relaYS fn use
today have a.lraady been determined and ●ccapt~d throu bout industry. [f

?Unovall able for a particular package consult test equ pment manufacturer.
T . Soak time, In hours,
F. PQ2.

that the devicei are to be acttvated.
P 2, where Pe {S the activation pre$$urt in atmospheres ~bs Olute

kand Pi is t e or$glnal internal pressure of the devices {n atmosphere
absolute. The acti ~tton pretsure (P ) may be ●stabl ished by spec!ffcatfon,
or if a convenient soak time [T) has ~een established, the act!vstlon pressure

P (Pe) can be adjusted to satfsfy equit!on (l).
t . Convarsfon of seconds to hours and !s equal to 3,600 seconds per hour.
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● 4.7.28.7 Evaluation of surface sorptfon. All devlca enctpsulat!ons conil$tlng of
other than glass. metal, and ceramic or combinations theraof, Including coatings and
external Sealants, shall bc cvsluatcd for $urftce sorption of krypton .85 boforo
establtshfng the Icsk test ptrasctars. Ropresentatlvc samples of ttic queationablt
devlcea shtll bo $ubjocted to the prodttormi nod pressure and time conditions

“ established for the dcvlce. The dewicee should then bc checked for turf ace sorption
of krypton-85 gas. using a surface beta dctoctor. Such .s surface detector will
provide over 200 times tha detactabillty obtsined with c sc!ntlllatlon cry$tal , when
❑easur{ng surface gas. A roadtng would normally be taken ●very 10 ■inutes unttl the
surface was shown to be free of krypton-85. At that tfme, a final reading is ■ada
u!fng the $cintfllatfon crystal for rejection of laakers.

● 4 .7.28,8 Testing procedure. The davices shall be placed In a radioactive tracer
gas cctlwation tank. The tank shall be evacuated to 0.5 torr. The devices shall be
subjected to a pressure limit determined for relay under test for a tlmo detarminmd
from the equation above. (Actual pressure and soak tfma shall be determine in
accordance with ●quatioo (1)). lhe krypton.8$/dry nitrogen gas ❑ixture shall b@
evacuated to storage until 0.S torr vacuum exists In the ●cti vation tank.. This
evacuation shall be completo {n 5 mtnutos ■ax imum. The activation tank shall then ba
backfilled wftb air l$tr uaah). Tha devices shall then be removed from the
activation tank and leak tested tmmedlately using a scintillation-crystal counting
station. Oevices uhlch show iurf-ce sorption, shall be tested In the acintlllatlon
crystal after the surface●easurements show that externally absorbed krypton-85 has
di ssc.pated. The actual leak rate of the component shall be calculated with the
following equation:

O ‘.l Actual readout fn counts per minute)XQs

I Uhere Q :.actual leak rate In atm Cm3/s and Qa and R are defined in equation (l).

1.
~njf:sxof)~~sslie specl fled, devices that exhibit a leak rate equal to or grsater than

atmosphere cubic centimeters of krypton-85 per second shall bo
constdared. a failyra. Rela s which fail above saal test shall be cons(darod failed
reia,j. F@iiei reliyi shalf be taggad and seg~cgat.d from tha teat lot. ●

4.7.29 Mechanical Interlock (where app licable, see 3.1) (see 3.38). Relaya
incorporating a .Fechantcal Interlock lng feat Ur@ shall be Sub Jecte6 to the fol lowing
tests. With one sat of relay contacta held In the clo$ed position ●s specff{ed
below, ■dXfmUM Operatln9 voltege shall be isppl fed to the actuatfng COil of the
opposing set of conticts for 200 cycles. The operational cycle shall consist of 0.5
second ON and 2.S seconds OFF. The specif!od 200 cycles of operatfon shall be .
appl fed under each of the followfng conditions:

a. The first set of relay contacts being held in the closed posftion by ●ax fmu~’
o ●rating voltage ap lied to the ●ctuatfn coil.

b. ! ?lie second sot of re ay contacta being he d in the closed posltfon by
❑axlmuE Operating voltage ~ppl ied to the ●ctuatfng coil.

c. The ffrst aat of relay contacts held in tha closed position by ■echanical
means. Thi ●anufacturer may submit an opened sample unit of a sealed relay
for this. test.

d. The second aot of relay contacts held fn the closed positfon by ■echanical
means, The ●anufacturer ■iy submit an opened sample Unit of a sealed r@laY.
for this test.

A suf table indfca{lng device shall be used to determine conformance of the relay.

1-

● 4.7.30 Operational rellablltty (app)tcible to type 1 ER relay! and when speciffedt
see 3.1) [see J.J9 . Relays havfng contact amperes or greattr
shall be subj ectcd~to S00 cycle$ of tifss.free”~pe~~tf~~sa~d relays having cOntaCt,

!
rat fngs of less t pn 25 amperes shall be subjected to 1,000 cycles of ●iss’. free
operat{en with a uty cycle for resfst!ve load specffied in table XX VII., The contact
test Current shall be 0.1 ampera for relays rated Up to but not fncluding Z5 amperes
fully rated, and 1, tmpera for relay! rated from 25 ampsres u
amperea. The contact taat current shall be 5 amperes for al f %gj~ :;:i:d:?;h%
than 50 amperes. The optn-circuft voltage shall not axceed 6 V dc, axcept that for
relays 2S amperes and up, the open -clrcuft voltage shall not exceed 28 V dc, Al 1
contacts shall be continuously monftored for contact voltage drop.
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e \ 10 P.lUQ of tho abova test. relays rated for 10U level operation shall be SUbj OCtOd
to the followlng 2. SOO-operatl On run-in teet.

~ five oporatfone per $tCOnd.
The operation rate shtll be one to

Reloys shall havv tha contacts lotded as follows: Open
cfrcult load voltsgc shall be 1O-SO ●Illlvolts (de or peak at). The load current
shall be 10-50 ●fcrosveres. All contacts shell be continuously monitored for

I

I

I

contact resistance as speclfled to 3.39.

Slel#ys sf!tll be tvsted In #ccordence with method
The follow!ng detaflf and exceptions shall

Opply:

lb. relay shall bc subj@cted to thrat CYCICS of thermal shock at each of the
tem ●r~turw ●xtremcs.

!
A cycla shall start St ht9h temperature. During the first two

CYC ●s. the relay shall ba ●nergfzed Wfth ●ax fnum rated CO!l voltage or current
during Is1911 temperature dnd da.enorglzed durfn9 10U temperature. At hi9h
tempo rctora. for ●agnetic lttch relty~. the latch coil $htll be energlxed durtng Che
first 30 stnutes end the re$ot coil ●nergized during the last 30 ■inutes. 0ur\n9 the
third CYC1O, the rolty shall be tested #s descrfbed below:

● 4.7.30.2 Illgh teapertturc Op*ratl On. The relays shall be subjected to ●aximum
reted te9pcraturc 91 th 9axlm19 volt 69e or current Opgl fed to the cofl for 1 hour.

..911.tlC !cteb relsys, the cofl voltase or current shall ffrst be applied t~~;e
Tbe plcku voltsge shall be ●easured 6$ specif!vd In 4. 7.2.2 and recorded.

latch COI1 for 1 hour, and Chtn tlse latch pickup volttse shal 1 be metsured cs
speclfled in 4.7.2.2 and racordmd. lhc call volts9e or current Shtll then be tpplteft
to the reset COI1 for 30 ●inatos ●nd the reset Pickup volt#9e shall be mea$urcd 4$

R
s ●cl fled in 6.7.2.2, and racordad. Mhfle still at this tcmptrature, the relays
s all be tested ●s SpeCff!@d tn 4.7.30.

4.7.30.4 Intsrnal ●of%ture detection. Follouln9 low temperature, the reloy$
(coils de-one rll!xedl shall b h Id t %*C for t ●lnlmm of 1 hour. The fnsul;:~on
rcslstancs of all Conttct PISS so Ctse only, shsll ba measured and recorded.
relay cofl shell bc oncrglzad wfth 140 pement of rcted rolta9efor ● periodof 2-1/2
●fnutes. Tht Insulation rtslstance of all contact pins to case only shall be
●nttored continuously durin9 th{s porlod ●nd tho lowest value recorded.

4.7.11 Reslstsnca to solv~nts [see 3.40). Relays shtll be tested In accordance
with ●etho~ Z15 of MIL-STD-ZOZ. he foil owln9 details tnd receptions ~hall aPPIY:

a. Portion to be brushed . All ●crkin9 treas.
b. Solvent solutlons - The Solvtnt solutloas u$cd fn this test shall consf$t of

th~ followlng:

1s 01 lant I Test flufd II Solvent I (
I I

Test flufd
II

I r
I ! A02L-L-7608

:
7

I mIL-L-23699
lSOIVent (t) specffled !n

//
~:

f ●ethod 215 of AIIL-STO-2021
I @I1-H-83306

I
6 i$olvent (b) Specifted In

I MIL-A-8243 (or othelyno 91 Yc01) /!
Is I MI L-C.25769 (diluttd for cleanln9) ~~ 9

I ●ethod 215 of MI L-STO-202~

16 I ❑IL-1 -S624
I$olvent (c) speclf!ed fn

I
I ●ethod 215 of III L. STO-2021

I II I I

● 4.7. S2 )artlcle !mpa-. no{s. datectfon test (P.l. AI. O.) (see 3.42). Uhen speclffed
{see 3.1). relays Shell be tested as speclrled in ●othoa Z17 of L-S1O-2O2.
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* 4.7.33 Insertion and withdra~al force lsee 3.42). Insertion and withdrawal forces
of the ❑at_ing relay and socket shall be tested os speclf!ed in MI L-S-12883, unless .*
otherwise spicified (see 3.1).

5. PACKAGING

● 5.1 Preservation. Preservation shall be level A or C, @r as specified (see 6.2).

5. 1.1 Level A.

5. 1.1.1 Cleaning. Relays shall be cleaned in accordance with MI L-P-116,
process C-1.

5. 1.1.2 m. Relays shall be drfed in accordance with NIL-P-116.

5. 1.1.3 Preservative application. Preservatives shall not be used.

● 5. 1.1.4 Unft acks. Relays shall be individually unit packed in accordance wfth
the methods*l16 designated herein insUrin~ CO.pl!a”ce w!th the a9pltC~ble
requirements of that, specfflc.stlon.

● 5. 1.1.4.1 Hermetically sealed relays. Hermetically sealed relays shall be unit
packed In accordance with ●ethod 111. The unit container shall confors to PPP.B-S66,
PPP-B-676 or PPP.B-636, class weather resistant.

● 5. 1.1.4.2 Honhermetically sealed relays. klonhernettcally sealed relays shall be
unft packed in accordance with submethod flc. Each unit pack shall be placed In d
supplementary container con fo-tng to pPP -B-566, PPp-B-676 or ppp-B-636, class
weather resistant.

● 5.1. 1.5 Intermediate Packs. Intermediate packs are not required.

● 5.1.2 Level C. The level C preservttlon for relays shall confors to the
MI L-S TO-7~irements for this level.

- Pa~~~ngw’om~fi~~n;~h~ ~~~~a~~fllut;l~ ~{~~ ~“c~~~;n~y~~~~~ ~~et~”~~~.B-636,
pro fldlng the requirements for closure, waterproofing, and banding, applicable to the
level of packing, are ●et.

5.2.1 Level A. The packaged relays shall be packed in fiberboard COntal IIOrS
conforming to FP-B-636, class weather resistant, style optional , special
requi rements. In lieu of the closure and waterproofing requlrenent in the appendfx
of PPP -B-636, closure and uaterprooffng shall be accomplished by sealfng all seams.
corners and ■anufacturer’s joint with tape, two inches ●lnimum width, conforming to
PPP.T.60, class 1 or PPP-T-76. Banding [reinforcement requirements) shall be ●pplled
In accordance with the appendix to PPP-B-636 using nonmetallic or tape k.andfng only.

5. 2.2 Level B. The packaged relays shall be pecked tn fiberboard containers
con formin~P.B-636, CICSS domestic, style optiontl, special requfre~ents.
Closure shall be in ●ccordance with the -ppendfx thereto.

● 5. 2.3 Level C. The level C pdcking for relays shall conform to the MIL. STO-794
requireme~ this level.

5. 2.4 Unitized loads. Unitized loacf, commensurate with the level Of packfng
specified fn the contract or order. shall be used whanever total quantities for
shipment to one destination equal 40 cubfc feet or ● ore. Ouantltles les$ than 40
cubic feet need not be unitized. Unitized load~ shall be unfform fn SIZC and
qud,ntitles to the greatest ●xtent practicable.

5. 2.4.1 Level A. Relays, packed is specffied In 5.2.1, shall be unftfzed on
pallets in conformance with MI L-STD-147. load tYPe 1. with a fiberboard Cap”(storago
aid 4) positioned over the load.

5.2.4.2 Level B. Relays, packed as specff{ed in 5.2.2, shall be unftized aS
- specified in 5.2.4.1, except that the fiberbo.srd caps shall be cliss domestic.
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S.2.4.3 Lewsl C. Reloys, ptckod os speclfted in 5.2.3, shall bc unftlzed wtth
pallets and caps of the type, stze, and k!nd commonly used for the purpose ●nd shell
conform to the topltcable carrier rules and regulations.

● S.3 Alark$nq. In ●dd!tfon to any speclil or other Identlf!catlon ❑arking requ( red
by the contract or purchasa order Isee 6.2), each untt pack, supplementary and
extertor contatner, and unftfzed load shall be ●arked in accordance with 141 L-STD-129.

5.4 General.

S. 4.1 [xterlor containers. Cxterlor comttlners (SC* S.2.1, 5.2.2 tnd S.2.3) shall
be of a n]ntmum tare ●nd cu6e Contlstent wfth the protection required and shall
contafn equal quantities of Identictl stock numbered items to the greatest extent
practicable.

S.4.2 F’sckagfng tnspectfon. The Inspectfc.n of theee Packtgtng requirements shtll
be {n ●ccordance with 6.6.3.

5.4.3 Army procurements.

● 5.4.3.1 Level A unit ptcks. All unit and ~upplementary containers shall wtther be
wetther [or Watcrl resistant or overwrapped with waterproof barrfer materials or, for
paperboard containers, conform to PP-0-566 or PPP-0-676, vtrfety 2 (see 5 .1.1.4.1 and
5.1.1.4.2).

● 5.4.3.2 Level A ●nd level B packfn . For level A ptcklng when quantities per
destination Cre less t ban ● unltl d obd, the fiberboard containers shtll not be
btmled but shtll be Pltced !n a c;~se flttln
type; PPP-B-621. class 2, style 4 or PPP.8.. ~8~YxCff~:0Y1%y% !p%i!O1&I%e~~d
strapping shall be in accordance ufth agpllcable Contttoer Spectftcetlon ●acept that
●etal strapping shall conform to 00. S-781, type 1, ftnfsh A. Uhen the gross we19ht
exceeds 230 pounds or the container length and wtdth !s 48 x 24 tnches or ● ore ●nd
the watght ●xceads 100 pounds, 3 s 4 inch skids [lald flat) shall bc tppl fed {n
●ccordance wfth the requirements of the Conttiner Spec!ffcttlon. If not descrfbed in
the contatner specification, the skfds shall be 4Pol led !n $ ■tnner Whfch ~f~l
adequately support the Item and facllttate the use of ■aterial handl!ng equipment.
For level 8 packin9, fiberboard boxes shall be weather resistant as specified tn
level A ●nd the conttfners shtll be banded (see S.2.1 and S.2.2).

5.4. 3.3 Level A and B unftizttfon. For level A tnd 8 unltlzatfon, the ffberboird
Ctp S shall b~ weather res(stsnt ●nd softwood pallets conforming to IAN-P-71, type vI,
S{2@ 2 shall bc used. The loads shsll be bonded to the p~llets by strappin9
Con for=lng to 00-S-781, type 1, flnlsh A or shrink film isee 5. 2.4.1 and 5.2.4.2).

. Comm+rcfsl packa9tng shall be in accordance with
the re~ufrements of 111 L-

6. MOTES. This section !$ provided os !ssformttlon only ●nd is not b speclffcatton
requirement.

6.1 Appllcatfon datt. For detail tppltcat!on cnd selection data, Sce ISI1-STO-1346.

6. 1.1 Intended use. Relays conforming to th!s Speciflcatfon are intended for use
fn direct or alternating current [single or ●ultiphase) elect rlcol systems ● s i ● eans
of controlling the ●k{ng and break!n9 of cfrcufts for electrically opersted
equtpatnt and devices. Thefr prtnctpal artas of cpplicatlon ● re a!rcrafto ●fssiles.
spacecraft, and ground support eqUf P*@nt. Th!s doss not preclude the use of these
reltys in other ●ilftory applications.

6.1.1.1 Contact rat!nq. Unle SS otherufse speclfled, the contact rat!ng of relays
cowered by th is speclti cation 4s btsed on load endurance tests wh!ch establish the
relsy’$ cape bllfty to switch intemediata lotds from 100 ●A up to ●ellnue COntaCt
rated lo~ds. Septrste requlrc=onts trc included fn this spec$flcotten for
de onstratlno 6 relay

t
“!fe fat lure rate of 1 percent in 10,000 relay Opertt!Ons (1 a

10 NCBFI with t 90.0 percent Confidence level on qutlificat!on and a 60 percent
con f19enca level on acceptance testtng when established relltblltty Is specified.
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6.1.2 Contact switching capability. Relay contacts shall be capable of swftching
both a vlriety of ferent types and do so under a variety of load levels.
(The extent of tne contact ca~~bility requirements shall be as specffied [See 3.1). )
In general, the requirements wfli fall Into the following CatA90rie S: ●

6. 1.2.1 Type of loads. The types of loads to be switched shali be classified as
bein9 among the followfng:

i. Resistive (4.7.$.4.3) (4.7.%.4.7)
tl. Inductive (4.7.26.4.1) (4.7.26.4.5)
c. motor (4.7.26.*.2) (4.7.26.4.6)
d. Lamp 14.7.26.4.41

6. 1.2.2 ~. The contacts shall be capable of swltch{ng
the specified load tyPes not only et the full rated capecity values as specified [see
3.1), but also capable of doing so under the following different loading conditions:

a. Low level (when specified) (4.7.26.7)
L!. Intermediate current [4.7.26.6)
c. Rated (full) load (4.7.26.4)
d. Overload (4.7.26.1)
e. Rupture [interrupting capacity) (fail safe requirement) (4.7.26.2)
f. Circuit breaker compatibility (when specified) [4.7.26.3)

6. 1.3 Contact voltage ratin~. Users of relays are cautioned thet a 115/200 volt
rating inalcates that he relay {S designed for use in a 3-phase syStem. The relay
may not be capable of havfng 200 volts appl fed per pole across one set of contacts.
Prior to using relay with such a ratfng fn a circuit where ft is requf red to
interruot 200 volts across an individual set of contacts, the ❑anufacturers of the
relay should be consulted.

6 .1.3.1 Load transfer rating 3-phase aC. Unless a load transfer 3-phase ac
~a!i~g s,e~ffying both current ~md system voltage iS on the Spe Cifi COti On sheet.
relays are not to be used in 3.phese load transfer applications.

6. 1.4 Intermediate current. Contact performance ❑ay be Impaired when contact
current or voltage IS substantially less than rated value. The Intermediate current

.

test area lies between .1OU level” circuit and full load. Passi ng the test for
either or both of these extremes does not indicate operation in the intermediate
current area; hence, this test provision. The intermediate current test was
originally devised as a means of detectfng contact Contamination caused by breakdown,
under certain arcing conditions of internal gases in hermetic sealed relays. These
gases formed carbon deposited that increased contact resistance. The practice of
using these values as an intermediate current rating is ❑isleading as relays capable
of complying with the test ❑ay also be used at lower values. If the relay 1s used to
switch a current value which fs Substantially lower than that used in the
intermediate current testing, the relay shoud be subjected to testing at that lower
current value. Other terms of intermediate current tncl.ude m{nimum, contamination,
and mixed loads.

. 6. 1.5 Capacitive Ioads. A capacitor load, or any load having a cape.c!tor in
parallel, can theoretfcafly sustain an in ffnite current during switch{ng transients.
Therefore, the total circuit must be analyzed to determine the cirCUit fmpedance
including wire resistance and power supply fmpedance in serfes wfth the capacitor,
and the peak supply voltage (ac or de). In order to insure that this current will
not weld the contacts, a relay should be specified which has a ❑otor load rating that
is greater than 18 percent of the peak switching current. A second detrimental
phenomena associated with capacitive loads and dc power supplfes affects the number
3f life cycles. The arc generated durtng contact bounce when closfng contacts will
transfer material from one contact to the other.
low,

Since the break current fs very
the material transferred tends to build up like a $Calact!te leaving a

corresponding cavity on the ❑atfng contact. (With loads having break currents, the
material tends to disperse (smooth out) during contact break. ) After a number of
cycles. the stalactite w1ll catch fn the cavity and the contacts will not open.
Thus, the number of l{fe cycles may be reduced. Since it is difficult to predict the
‘.otal lffe cycles for a relay used under these condftfons, ft ts recommended thtt the
,PPI icat$ons engineer cOnta Ct the manufacturer and dfscuss any applic.stion where the

‘fnrush curr.snt fs greater than 18 percent of the motor load rating of the relay.
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● 6.1.6 Transformer loads. A transformer w!th an open clrcult secondary may have a
very high in-rush current on the first htlf cycle of supply voltagt, cOre 8aturatf0n
depends upon the supply voltage phase at turn-on relatlve to fts phtse at turn-off.
(With tverage transformers, this In. ruih current ctn be 40 to 50 tfmes greater than
the rated current. ) The worst case surge current at turn-on would be equtl to the
peak supply voltagt dfvfdtd by the ctrcuft fmpadnce. The circuft impedance uould be
the dc rests cance of the prl=ary wind fn!l on the transformerIn Serl.SSUlth the ufre
ros!atence, the power supply Impedonce and any other elemcnti In tho Pri~arY
circuft. A relay should be $Jectf!ed that has t ●otor load roting that (s greater
then 18 percent of the peak surge current.

● 6.1.7 Special applications. The crfterft for sclactfng relays d!scusied in
paragraphs 6.1.5 ●nd 6.1.6 ●60ve JPPIY for normal condfcfont. Some ●ppl ications,
such as squfb firing. requfre only a few rclty oporttlona for test ●nd the final
operttion. In these Specfsl cases, th~ relay ❑anufacturer should be contacted to sea
!f # smaller relay can psrfors the re~uired servtce.

● 6.2 Ordering data. The acqu!s{tion document should soecify the f0110Wfn9:

a. Title, number, and dste of this tpecfffcation.
b. Type of relsy (see 1.2).
c. If sampling plan C Is requtred (see 4.6.2.2.1).
d. AN, MS, or specification she-t part number.
● . Inspection of commerc!tl packaging (SOC 4.6.3).
f. Ltvels of preservation and packfng rcqufrea (see 5.1 and 5.2).
9. If Specfal or other tdontfficacion ■srk!ng it required (See 5.3).

be6i:deQ:::;f::: t:;:i Uith respect to products requlrfng outllftcttfon, 4uards wfll
products .as have, prior to the timo 9eC fOr 0Penfn9 of bids,

been tested lnd spproved for fncluslon In the tpplfcablo Oualfflsd Productt Lfst,
uhether or not such products have actuslly betn so ltsted by that date. The
tttentlon of Che contractors {s called to this requirement, and ●cnufacturers 4re
urged to arrange to have the products that they propose to offer to the Federol
Government, tasted for Qualff!cat!on In order that they ●ey b? ●lfgfblc to be twarded
Contrects or ordere for the products covered by this epeciftcatton. The ●ctfvfty
responsible for the Oualtf!ed Products Lfst is the Air Force Acquisftlon Logistics
Dfvfslon, [lectronfc Support Olvf$lon lAFALO/PISP), Gantfle Air Force Stat{ on,
Oayton, Ohfo 45444, ana fnformttfon perttlning to qutliffcatton of producte ●ay be
obtained from that ●cttvlty.

6.4 Oefinltlons. The follow{ng terminology w{ll be ueed in this speciftcatfon.

6.4.1 Noafnal volttga. The stendsrd designation which approximates the normal
vol tage OT c he system on which tha relay {$ designed to operate.

6.4.2 System voltage. The nominal voltagt of the ●lectric eystem In uhtch the
relay 9111 be raqu Sred to operate [eee 4.4.1].

6.4.3 Control voltage. The volttge appl ted to tht coil to control the re14Y.

6.4.3.1 Afaxlmum control voltage. The Oaslgn ●aaSmum volttgt uhfch ●ey be avp)ted
continuously [or under a specif fed operating cycle for Intermittent rat fnge) under
the ePecffied ambient conditions.

6.4.4 Pickup (opertte) voltage. The ●ozlmn voltage of a relay at whtch the
energized function will be conpleted (see 3.7 for the destgn requirement).

6.4. S Oropout (release) voltage. The ●aximum or ●fntsum wolte e at uhlch all the
relay coniact$ w1ll re?ert to ?he de-energlxed poettlon (see 3.6 or tht deelgn
raqutr~sent) .

● 6,4.6 Held voltage. HDld voltage is the voltage at or ●bova which:

la) The t.=ttureshall not caova fro= fts operated posttton, or
(b) The normally open contacts shtll not open; the normally cloned

COntacts shall not close.

Caution nota: Tha use of any cofl voltcge less than the rated voltage wII1
compromise the operation of the device.

S9
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6.4.7 Rated resistive load. The current load specified (see 3.1).

6.4.8 Rated inductive load. The currant load specified (see 3.1).

6.4.9 Rated ❑otor load. The normil current load Speciftad (see 3.1) .

6.4.10 Rated lamp load. The normal current load specified (see 3.1).

“ 6.4.11 Inspection t~rms. MIL- STO-1O9 applies for definitions of inspection terms
used herein.

6.4.12 Ru ture test. A test defined to determfne the !rtterruptlng capdb~l!ty of
the contac~lay.

6.4.13 Coil current. The current uhfch flows through the ceil when ❑aximum
control voltage IS applied w(th the relay stabilized at room temperature and the
measurement taken within 60 seconds after application of coil volta9e.

6.4.14 Economizer coils. An economizer coil is one that has e high inrush Current
for pickup and a lower hording CUrPent.

6.4.15 Minimum operatln9 cycle$. The minimum number of operations which the relay
is capable of performing under he c.onditiona specfffed.

6.4.16 Oega$s!n . The vacuum baking process whereby unwanted contaminants are
removed from herme ically seiled reltys prior to seallng (see 6.9).

6.4.17 Operating time. The ●lapsed time from! the tnstant the COI1 Is ener !Zed
with nominal volt age ?to the moment all the normally closed contacts open or a 1 the
normally open contacts close, whichever is longer.

6.4.18 Release time. The ●Iapaed time from the moment the coil current starts to
drop from it! rated value to the moment ail the noro611y CPCR cciatects open or the
normally closed contacts close, whichever is longer. Tnts time does not tnclude the
additional delay cauaed by external CO!l suppression. ●

The time duration of uncontrolled making and breaktng of

.

6.4,19 Conttct bounce.
cOntact when relay contacts are ❑Oved tO the cl Osed P0sft40n Or wh~n clOse~ cOntact$
are open rsomentarfly by dynamic forces.

6.4.20 Contract disturbance. Any voltage that occurs across a pair of closed
contacts caused by vib rat{on that is greater than 1 percent of the open circuit
toltage.

A statement of time relative to ●nergi zing and de-energtzfng
re!~;”~~ntH; both normally open and normally closed contacts or ~elCiYS are
being tested simultaneously, the specffied duty cycle apolie$ to the normally open
contacts.

6.4.22 Adjunct sealant. Any hydrocarbon or SI 1 i cone material uSed on the es.tOrf Or
of the unll to improve tiie hermetfcfty of a herrsetfcally sealed relay.

6.4.23 Examination of product (aae 4.7.1). Thts test is performed to verify that
materials, design, construction, physical dimensions, weights, marktng, uorkmanshlp,
and b.sslc eloctrlcal opera tfon are aa specffied in the detailed specification and
tt; s specification. Since this test fa applicable for both qualification and qual!ty
conformance (group A taste) inspections, ft fs limited to thaae tests which are
nondestructive.

6.4.24 Strength of terminals and ●ountfn9 stud~ (a@C 4.7.11). Th!s test fs
intended to verffy that the tcrmintls ●nd ●ounting studs have sufftcfent inherent
strength to withstand normal installation and wiring stresses without themselves
failing or causin9 sny part of the relay to fall.

I
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6.4.25 Seallng (see 4.7.28). Thfs te$t Is performed to determine the ●ffectfve
nesi of the seal of t hermotlctlly iealed relay which fs efther evacuated or Conta{ns
air or gas. A defect (n any portion of Che surface area of a sealed relty can pemit
entrance of dtmaging contamtnonti thot could reduce {t$ effective life. Knowtng the
maximum leak rate 4nd the net sealed gas volume may al$o be useful In detemfntng
the ❑lnimum tfme required for s re)ay to experience internal pressures {n the Coront
region (e. g., ge$ baci. ftl led reltys in a spoce environment or a vacuua relay at sea
level) uhlch ❑ay re$ult in dfelectrtc f.sl lure. The two ●ethods ut{ lized for leak
detection in this $pecif{cat(on are helium detection and radio octlve gas. (Refer to
fngtneers Relay Htndbook !ectlon 2 for additional fnformacton. )

6.4.26 External parts (ice 4.7.1.1). This test IS performed to verify Chat If
solder fofnts ● re used to acctch ezterndl pares to the relay, they possess Sufficient
❑echanfctl strength to withstand the combination of high temperature and mechanical
stress without failure. (Uelding it to Oc des ired. )

6.4.27 Insulation rei{stance (see 4.7.51. The purpose of this test Is to oeasure
the reslsttnce off ered by the intulat!ng members of the relay to an impressed dfrect
woltage tending to produce t leakage of current through or on the surface of these
members. A knowledge of insult t(on resl$ttnces Is ~mporttnt, even when the valuet
● re comparatively hfgh, 4s theso values may be ltm{ting factors in the desf~n of
ht~h. impedance cfrcufts. LOU fnsulotfon res{sttnces, by Per=lttlng the flow of large
le#k# ● currents, can disturb the oper~tlon of circuits intended to be isolated. fOr

‘1●14mp s., by foming feedback loops. Czces$ive leakage currents can ●ventually leed
to d~terforttfon of the insulation by he~ting or by direct-current electrolysis.
Insulation rtsi?tence ●easurements should not be considered the equivalent of
dielectric withstanding voit~gc or electrlc bretkdown tests. A clean, dry tnsulat$on
KISY have t ht~h insulation reslstonce, and yet PO SSCSJ a ❑echanical fault thit would
cause failure in the dielectric withstanding voltege Cest. Conversely, a d~rty,
det.eriortted Insulet!on with a low insulation re$lst~nce ❑fght not break down under d
high potentttl . Since insulating ●embers c00p0se4 of different mater{els or
combinations of saterlcls ety htve inherently different insulation reslstknces, the
numerical velue of ●easured Insulation reaistence connot properly be taken as a
direct ● easure of the degree of Cleanliness or #b$ence of deterioration. The test i$
especlall$ lmlgful in detern!n!ng the e-tent to which insulating propert{e$ are
affected by deteriorative influences, such as heat, ●ofscure, dirt, oxldetlon, or
10ss of voleclle aatert-ls.

● 6.4.28 Ofelectrlc ulthstand{ng voltage (see 4.7.6). The dielectric withstanding
voltage tast (also called II igh Dotentlal (Hi -Pot) over potentfal , volttge-breakdown.
or dielectric strength test) consists of’the Cpo}lcation of a volt4ge higher than
reted vo)tage for # specific tfne between ■utu~lly fnsuls. ted Dortfons of a relay or
between insulcted portions end qround. This f! used to prove that Che relay can
operate sefely tt Ics raced voltage end wfthstand momentary overpotential s due to
Swftching, surges, and other $inflar phenomona. Although this test fs often called a
voltage breakdown test, it Is not Intended thtt tbls test cause insulation breakdown
or that it be used for detecting corona, rather It serves to detemine whether
!nsulatlng ●ster{als and sDacfng$ in the component ptrt dre actequete. When a relay
fs ftu}ty In these respects, application of the test voltage will result in either
disruptive dischorge or deter forat{on. Disruptive dtscharqe is evidenced by
flashover (surface dfschtr9e), Sptrkover (air dfschtrqe), or breakdoun (pUnCtu,e
discharge). Oeterioratlon due to excessive leake9e currents ❑ey chanqe electrical
parameters or 9hysical Chartcterfstfcs.

6.4.29 Contact volttge droplcontact resistance (see 4. 7.7 ●nd 4.7.7.1}. These
tests are per fomed to determine he vol tage drop (or resistance) introduced by
electrically contacting surftces while carrying current. For practfcal reasons.
leads and ternfnal drops (or resistances) may be included In the ■eelurement. In
●any sppl!cetfons, contect voltage drop (or re$! stance) is requ{ red to be low and
ltable to avoid adverte effects on the ●ccuracy of the cfrcult conditions ●nd to
prevent Overheating ●t hlqh Currenti. Oifferent test ●ethods may result in var{anCes
in ●easured values. The ●ost str{nqent ●ethod is to close the contacts Prior to the
load appltcatfon, USe the 10WeSC praCtjcal Ioad, .maasure the contact resistance (or
contact voltage drop] immediately followtng load apltcatf on, remove the 10ad, and
0P8n the contact!. Mak!ng and breakfng the load tnd #l lowing the resistance to
stabtllze wfll result In the lowest contact resisttoce (or voltage drop) reading!.
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6.4.30 DC coil resf$tanca (see 4.7.8). This test Is performed to ❑easure the
d{rect current ldc) resistance of hc relay coil winding.

6.4.31 Coil current (see 4.7.9). lhis test !s provided to establ!sh a
standardized means to verify relay coil Integrity when other means such as dc co~l
resistance are impractical, ●.g. . relays USinfI diode pOlarfzat$On and relaYs uSin9

8

economizer coils may result in erroneous meter readings. The test measures the
current which flows through the coil when mexlmum control v01ta9e iS aPPl ied with the
relay stabilized at room temperature and the measurement taken within 60 seconds
after application of coil voltage. It is important to realize that coil current wI1l
decrease with the length of time the voltage is applied to the coil. It is also
possible to fafl the coil current test If the readings are taken within the first few
seconds of voltage application but pass the test !f the readings are taken near the
ena of the allowable 60 second limit. (Maximum cotl current .alues apply to 25*C and
not at low temperature when they will be higher. )

6.4.3Z Pickup (operate) voltdqe (see 4.7.2). Th!s test is performed to verify
that the relay WII1 operete (pickuplvull in w{th 811 normally closed contects open
Ind Jll normally open contacts closed) within the limit of the specified pickup
,Ol:dge. There are two basfc methods of performing thfs test which may result in
sllgnt variances (n readings. TIIe ffrst and most widely used [required for relays
rated at 25 amperes and under) fs to start at zero volts and ramp the voltage to the
point of relay pickup. Thi s ❑ethod has the advantages of allowing determination of
actual pickup voltage and differentials in contacts opening and cloning. However,
unless the r.smp rate is specified, variations in measured pfckup voltage may result
due to differences in coil heating. The second ●ethod is to start at zero volts and
step to the $pecified pfckup voltage and determfne (f the relay has picked UP. Thfs
method has the least heating effect on the coil and best approx. imatea the coil source
during actual application of the relay.

6.6.33 Hfgh temperature pfckuD voltage (see 4.7.2.2). The purpose of this test is
to verify that the relay will operate (pickup/pull in with all normally closed
contacts open and all normally oDen contact closed) within its specified pickup
voltage dt the ma.zfmum rated temperature after the coil has been energized for a
specific period of time.

NOTE: 00 not assume the ipeclffed high temperature pickup in actual dppl{tatl On
unless there is no load on the contact(s). Any contact loading at these ●
:emveratures w1ll Increase the pfckup value.

6.4.34 Oropout voltage (see 4.7.2.3). The pu~ose of this test tsto verify that
tne relay will aropout (with all normafly closed contacts closed and all normd}ly
open contacts open) wt thin the specified dropout voltage range. Like the pickup
voltage test, there are two basic methods of performing this test which ❑ay provide
slignt variations in readings. The first and most widely used ❑ethod is to
instantaneously apply maximum rated voltage to the coil (long enough to cause the
relay to pickup) and ramp the voltage down to the pofnt of dropout. This method has
the advantages of allowing determination of the actual dropout vol taga and
differentials in COntaCts opening and closing. However, unless the ramp rate is
specified, variations tn ❑easured dropout voltage nay result due to differences in
coil heating. The second ❑ethod 1 s to instantaneously apply maximum rated voltage to
the CO1l and step the voltage down to just above the ❑aximum dropout voltage and
aetermlne if any of the normally closed contacts have closed. Then to step to the
minimum dropout voltage and determine if all the normally closed contacts have
closes. This method has the least heatfng effect on the coil and best apprOXi C4ates
the coil source during actual application of the relay.

HOTE : It is important to instantaneously apply ❑aximum rated voltage to the coil
durfng the performance of this test atnce significant error may be introduced by
ramping the voltage.

6.4.35 Contact bounce, operating and release times (see 4.7.4]. The purpose of
these tests is to veri fy the ti i the relay when nominal cofl voltage is applied
and removed from the coil. Alt~ofl~ttOttm!ng may not be crftfcal in a particular
dP>l icati on, ~t is important that the relay function within these limits in order to
?ass the rated load tests. All of the above tests are applicable to making of the
contacts and do not apply to the breaking or transfer time whfch is of tan found
critical (n ac relays or dc relays with diodes.

●
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6.4.36 Mechanical life (endurance ●t reduced load) [see 4.7.20). This test is
performed to verify t hat 8; 25 percent of rated resl$tive load, relays rated under
25 Smpercs have a life Capabfllty of four times the specl fled ❑ inimum operatln9
cycles, and ralty$ rated at 25 amperes (and above) have a lffe capability of two
times tha spccfftad ●tnfnum operating cycles. Thf$ te$t lllu$trate! (very
conservatively) the tnverse rtlatton$h!p between contact loadln9 and life.

6.4.37 Mechanical interlock (see 4.7.291. The purpose of this test {$ to
datemine that relays uibh du~l coil Circufts and ● built-in mechanical interlock,
wI1l not switch to the oppo$ite state as long as the ffrst state !t maintained
closed,’ either by the COI1 being ener9tzed or due to # fault such *$ welded
contacts. Cat-atrophic failures in such clrcufts as motor reversln9 and load
transfer between power supplies could occur ff this $nterlock feature does not
function properly. The proper functfon{n9 of tha mechanical Interlock feature
lnSUrti thtt only one set of ❑ain contacts can be clo$ed at a time *no preferably
thst those first closed reoatn closed as long as that coil fs ●nerglzed ● ven when the
second coil is energized subsequently. Some ma9netlc latch two-coil two-o oslt!on
reltys wfll #ssume t neutrtl poslt!on ufth both COIIS energized.

6.4.38 Continuous current (see 4.7.15). This test is performed to verify that the
relay wII1 funccion properly and sustain no vl~ible dama9e when exPosed to cond!tlont
whtch result In max{mum relay heating (i. e., maximum am bfent temperature, altitude,
rated load, and coil volta9e).

6.4.39 Electromagnetic tnterferenco of coil cfrcuft (see 4.7.10). These tests are ,
psrformod \o ln$ure thct he cOfl S or ac operated relays do not emft Cttl bty Ond
specified limlts, that transients suppression circuits on clc operated reliys are
functional, and that the trans$ent$ 9enerated by the$e suppressed coils [coil kick)
● re below Spacl fled limits. These tests are not applicable to Eftl 9enerated by
contact awl tchfng.

6.4.40 ODOratf Onal rolttbfllty (screening) (Ice 4.7.30). The puroose of this test
la to screen out substandard reltyi. Cycl ing the relays for a llmfttd number of
Opera tlOn S ●t ?~dUCtd current levels datects those relays that ma~ develop bfgh
contact resistance or foil to operdte in subsequent test\n9 or service. It is a
9roup A test requlreaent for establf$hed reltablllty relays. Uhen this rOqUfrement
la specff~ed these 1s reasOnJble t$surance that relays subject to “infant oOrtalfty -
hlve boon eltmlnated.

● 6.4.41 Load and endurance (see 4.7.26). The purpose of these ttSt$ is to Prove.
wltb a hi91! de9ree of COnl!d ence thit the design and Construction of the relay IS
such thtt It ●eets the performance requirements of the specification. The duty
cycles lfsted for ccch test are considered typical and are hlstorictll
application. Th@ same rattonale applles to the Dercent Of rtted lCtd fi~;~~df~; ;~ch
test. It is 9enarally recognized that no ono specffic relay application will be
raqul red to sat tha loada 1 fated,
the tppllcatlons.

but the tests Ifsted wiIl be within the majority of
10 selectin9 a relay for its implication, one must be famil ior

with the agplfcatlon and then select a qualtf!ed relay that has those design
rcqulremsnts lfsted. lf the relay is used {n the application In which the duty
CyC1a. Or lifa, or aona other design char#ccerlstlc Ii ated in the Specfffcatfon is
●xceeded, additional tastln9 or ● naw type of relay may be requ{ red.
“Cautt on: Attantton is d!racted to the fact that contact )oad tests are established
Wltn no external shunt across the COI I.”

6.4.42 Overload (see 4.1.26.1). Thfs test fs performed to verify thtt the relly
1s capable of ●aking and breakl n9 an overload COndftl On as mfght be experienced when
sultchtng the Inrush current of s motor load without st9nfffcantly tffeCting the
contaCt voltage drop requirement: i.e. , contact volttge drop test p4ss19e is required
aftar overload but not after ruptura.

6.4.43 Rupture (set 4.7.26.2) (does not apply to fast cycllng conditions). This
ttSt la ptrfomed to verify that the relty has suffl cient thermal capabil i ty to ❑ake
and break sevara fault cv-rents ulhout catastrophic faf lure.
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6.4.44

The

(1)

(2)

intermediate (m fxed load) current (see 4.7. s’6. 6).

purpose of this test is to verify the following:

For relays whose m&in contacts are rated et 20 amperes and below and
auxiliary contacts of any relay -- vertfy the capability to switch
Intermediate level loads, or intermediate and power level loada COnCUPrently
on ad~acent contacts or poles. The contact loading of the relay in
determined by its contact formlpole configuration.

For relays whose main contacts are rdted above 20 mmperea -- verify the
capability to switch reduced power level loeds (i. e., 10 percent of rated
resistive-load) or reduced power level and rated loads concurrently on
adJ acent poles or contacts. The contact loeding of the reley is detemined
by its contact pole configuration.

As a result of the fortgo{ng, this test can be thought of and consiat{ng of two
sub-tests:

(1) Intermediate level load sub-test.
[2) ReduCed level load sub-test.

6.4.45 Intermediate level load sub-test. The intermediate level load lies between
low level and power level loads. Generally. ft !s considered to be in th’e order of
from 0.050 to 1.0 amperas at from 0.100 to 28 volts open cfrcult with the COntact
❑aterial and tha atmosphere fn which su!tching takes place dlctatlng Jpeciflc
boundary limits within thfs range. Contacts required to switch loada within this
range may experience serfous performance degradation ff certatn volctt}e contaminants
are present. The ●nergy available in the intermediate level load fa SUfff Clent to
cause breakdown of these contaminants but insufficient to remove the resultant
products from the contact fnterface. The end result fs excessive Contact Voltage
drop.

The test currents and voltage required by this Speciflcatfon are considered to result
in the maximum adverse ettect lf the be fore -mentluned Contaeffianta are present, an~.
hence are best suited to detect their presence. The condition is accentuated by
testtng at m.sxlmum rated temperature, at a duty cycle designed to Cause near ■axtmum 9

coil heating. The test values should not be construed es minfmum Fatin9s Of vOlta9e
or current since relays complying with the Spec if ted requirements aay ●lso be used
for switching lower values within the intermediate level load range. In addition to
verificttfon of intenuedlate level load capability, single pole double throw relay$
and ❑ulti-pole relays are tested to verify that arc-products produced durtn Power

?level switching do not affect the intermediate level load capability Suffic entl Y to
exceed the specified performance requirements.

6.4.46 Reduced level load sub-test. The reduced level load sub-test prOVide S
verification that relays rated above 20 amperes have the capability of switching IO
percent of their rated load. For multl-pole relays, this ve~ification {s
accomplished with an adjacent ttpole concurrently switching rated load. Although this
test is performed at a reduced level, the load is well withtn the power level rc. nge
and as such should not be construed as providing vertflcatissn of intermediate level
load capacity.

6.4.47 Load transfer, single or polyp base ac (see 4.7. 26. S). This test Is
performed to verify that a relay has Suffl cient contact gap to dllou load transfer
between unsynchronized ac busses. The load transfer current rating Is normally leSs
than the resistive rating to lessen the contact arcing. caution: Use of a dtode
icross the relay coil wI1l slow armature speed and thus allow sufficient time for
ionization of contact airgap. The arctng ●ust be reduced to preclude a sOssrce-t O-
source short from occurring due to the possibility of up to a 180” phase angle
difference between the two sources (resulting in twfce the peak line -to. neutril
voltage between the contacts] . Relays without established load transfer rttlnUS
should not be used In catastrophic unless relay is so des19ned.

--
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6.4.48 LOII level (see 4.7.26.7). Thfs test tI conducted for the purpose of
determining electrical contact refolbil{ty under low-level swftchlng conditions In
the environment tn which the conttcts operate. A 10U level switching circuit is one
fn whtch the voltage ●nd stored energy tre $ufflclently low so that the resistance of
a ptir of conttcts is not effected by elect r!ctl phenomena associated with the
●lctrlctl current flow or the swttcbing, Such 4 clrcuft fs CISO one where the
voltage or the current IS too low to cause any physical Changt in the contacts;
contact resl$tance can only be affected by changes in the contccts caused by
sechantctl ●ccion on the conttcts. Electrical loads, which result in acring across
electrical contacts, affect contsct surfcces {n ●any ways, mostly favorable to
reductlo of contact re$iattnce, stnce !nsulatfng films ●nd small rought rslsed areas
on the contact are burned away or ●el ted down, to reform as a ● ore ●ven and larger
contact $urftce. Under low-level Condfttons, the advantages, #s well as the
occasional disadvantages of this arcing will be absent. If low-level loads and
Intermedlste or power lotds are to be applied to d! fferent pafr$ of contacts on the
same component psrt Jtmultaneously. rellabfllty of the lo..level conditions con be
Impatred. Tbts ii due to deposition of foreign ●aterials resultlng rom vaporization
surrounding the contacts operating ●t larger loads In the same enclosure or in an
●djacent ● rea. Bacause of tbls fact, ●nd because Iow.level contacts ■ay develop
fflms as a function of their environment, the Contacta are tested tn an evlronment
atmllar to that in uhlch they are u$cd. This test In no way raflect$ the contact
capabtlfty In the intermediate or “mlnlmum” current aret hnd shall not be considered
as a au batitute for testtng fn thl$ area when apecffted.

6.4.49 Clrcult breaker Compatfbtllty (see 4.7.26.3). lhis test demonstrates a
relay’s capabllf ty of operating in ●lectr!c Circu!ts protected by Circuit breakers.
SpeCffl Cally, it demonstrates the contact’s capability of clos!ng Into and carrying
Overloada for durations cppro~tmatfng the overload trip times of circuit break era
wfthout ueldlng, stlcktng, or exhibiting excessive volttge drop. The rupture or
overload tests do not provide ●dequate ●ssurance that the relay application and
circuit breaker are Compatible.

6.4.50 fnvlronmantt.1 tests. The following tests are performed to verify that t
relay has been destgned to wtthatano or iatlsfactorlly operated wnen ●aposed to the
various environmental atre$sos ● s ●ay be ●apertenced in ipplfc att on. It should be
recognfxed that by their ver nature some of the tests are fn fact degrading to the
relay (e.g.. vfbratton $hockt ●nd hence ●ay reduce ita life expectancy if used as a
screening criterion.

6.4.51 Th@rmal shock (set 4.7.12). This test !a conducted for the purpose of
deteminlng the resistance of i reIay to ●xposures tt estremes of hfgh ●nd low
temperatures, and to the ahcuk of alternate eaposures to these eatrenes, such as
would be experienced when equipment or parts are transferred to and from heated
shelters in arctic ● reas. These Condftlons ●ay tlso be encountered in equipment
operated noncontinuously fn low-temperature areas or durtng transportation. Although
it is preferred that the specimen reach thermal stab fllty at the temperature of the
teat chamber durlog the ●xposure Spectfied, In tha Interest of saving test t!me,
Parts ●ay be tested at the ●fnimum exposure durations specified, which will not
insure themal $ttbfllty. but only an approach thereto. Per8anent changes in
OpOratlng Character iattcc and physfcal dc.age produced during thermal shock r@ault
prlnCtpally from variations in dtmanslons and ether physfctl properties. Effects of
Chemal ahoct Include crackfng and delamination of finish~$, 0 entn of case seams,

!rupturing or crack fag of hermt!c seals, tnd chsnges in electr CS1 characteristics
due to ●echanical displacement, rupture of conductors or of insulating ●aterials, or
Outgassing ●nd subacqutnt rod potttion of volatile contaminants on contacc !nterftces.

6.4. S2 Low temperature Operation {see 4.7.13) .
thtt the relay wfll funcc

This test Is performed to verify -
ion proporiy when exposed to extended periods of 10U

temperature. In add ftlon, reltys uiing pe~tnent ■agnets fn their ●agnetic CfrCoft
are SubJeC ted to condft!oas whtch tend to promote de-magnetization of the per9anent
●agnets snd au b$equently are checked for pfckup nb!ltty ft htgh temperature.

6.4. S3 Shock (ace 4.7.:2). This test Is conducted for the purpose of detemfnfng
.-the contact stabil $ty and tfic Sultabflft of the relay when subjected to shocks such

!aa those which mey be expected as a resu t of appllcction, tranlportat!on, and rough
bsndlfng.
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6.4.54 Vibration (see 4.7.17). The vi brat!on test is performed for the pu~ose of
determining the ef feet on component parts and contact continuity of vlbratlon in the
frequency ranges as mey be ●ncountered in aircraft, ❑issiles, and tanks.
Consideration for the frequency range and g level are the design capabilities tnd tho ●
appl ication requirements.

6.4.55 Acceleration (see 4.7.24), This test fs perfoneed for the purpose Of
dctcrminina the ●ffects of acceleration stress on comPonent parts. hnd to verify the
ablllty of-the relay to withstand exposure to accelerkt(on stress-such as would-b@

. .
~xperfinced in aircraft, missiles, ●tc.

6.4.56 Salt spray (see 4.7.19). The salt spray test is performd for the Purpose
of determining the abili ty of protective flnfshes or Coatings of sealed relay
enclosures to withstand corros! on. It is intended as a practical Walitatl Ve
evaluation of the protective properties of ❑etallic and other ftnfshes.

6.4.57 Sand and dust [see 4.7.14). Th!s test Is performed to ascertain an
unsealed relay ’$ abili ty to properly function following expOsure tO a dry dust (f~ne
sand) laden atmosphere. This test simulates the effect of sharp edged dust (fine
sand) particles, UP to 150 ❑icrometers (urn) In size. which may Uenetrate into cracks,
crevices, bearings, and joints, and cause a variety of damage such as fouling sowing
parts, making relays inoperative, formfng elect rlcclly conductive bridges with
resulting ‘shorts” end acting as a nucleus for the Collection of Uater vaPor. and
hence a source of possible corrosion and malfunction of equfpment.

6.4.58 Ozone (see 4.7.23). This test I s performed on all nonherwticelly sealnd
relays (except those with potted wire lead term! nals) to verify their abillty to
wfthsticnd ozone exposure without deterioration. Since ozone Is formed when
electrical arcfng occurs in an atmosphere containing oxygen, and ozone causes
deterioration of certain organic materials (such as natural rubber) this teSt ;“
discourages the use of such ❑aterials {n the relay ’t construction which ●ay be .
adversely affected by ozone.

6.4.59 fxF1O; !e3 proof (see L. 7.25). The ouroose of this test is to determine if
an unsealed relay, whil e operat in9. url I f9nlte an ●mbient ●XP1OS1 ve atmosphere.
Explos{on proof relays must be designed on the principle that they will ●ventually
fill wfth an explosfve mixture, and sooner or later, this ●xplosive ❑ixture in the
case will ignite. The relay case must heve sufficient strength to withstand thfs
internal explosion. Any open channel between the inside and the outside must be
sufficiently long, tortuous, and narrow to cool any exploding gases so that they wIII
not have sufficient heat to ignite the outside ambient atmosphere.

6.4.60 Vi bracton scan (see 4.7.27). This is a short form vibration teSt that is
used for SCre Cnfng purposes simll ar to operational relafbfllty or for deterdnlng the
Integrity of contacts following an ●ndurance test.

6.4.61 Acoustical noise (see 4.7.18). The acoustical noise test is conducted to
determfne the ef fects on relays and contdct continuity of acoustic sound fields that
are characteristic of aircraft, missile, and other high performance vehicles. The
acoust{c noise test is not intended to be a substitute for the conventional
sinusoidal or random vibration test when specffled 10 the equipment specffi Catl OII.

6.4.6’2 Resistance to solvents [see 4.7.31). The purpose of this test Is to Verffy
that the markings will not become leg!b
(normally used to clean solder-flux,

le or discolored when subjected to solvents
fin erprints, ond other contantnents from

!prtnted-wiring and terminal board aisemb Ies, ●tc .), jet fuel, hydraulic flulda, ●nd
lubricating oil.

● 6.5 Class O relays. Class O relays previously covered by MI L-R-6106B no longer
❑eet requirements of this specification. HO neu Class O relay standards wfll be
issued. Exfstlng [lass O relay standards are fnactive for new design and are being
retained only for the purpose of procuring replenishment spare parts by 90 VeFn_Rnt
activities. Quality conformance requirements to procure Class O relays to this
specification are listed in table XXVIII. Class O relays were de ffned tn AIIL-R -6106B
as follows: class o - Sealed or unsealed relays designed for 71-C maximum ambfent
temperature, and S0,000 feet maximum altitude.

●
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6.6 uallfication of sfnqle-phasa ratfn . Qudllftcatton for 115/200 volts, 400
Hz, l-p 0s0 rattngs will tutOmttfcally Qua Ify s relay for tho same ratings ct 115

- volts, 400 Hz per pole.

Relays conforming to thfs specification should be des!gned fOr
a ~i;fm%%%%’j%i’ shelf l!fe, followfng which the relay$ should be Satisfactory
for intended use without further Condltfonlng.

6.8 Rated dut~.

TABLE Xxvllr. gualfty conformance requirements for
CT 4ss o- r81fJys. ~1

4!9‘i

I

Test

Lsamtnat!on of product ~/

Contact voltage drop or resistance

P$cku D volttge

Oropout Voltago

Oielectrtc withstanding voltage ~/

Seal

Requt rement
pbragraph

3.10 3.3, 3.4,
3.43 and 3.44

3.13

3.1

3.8

3.12

3.37

Test r
paragraph ~

4. 7.1 i
I
I

4. 1.1
I

4.7.2, 4. 7.2.1 I
I

6. 7.2.3 i

4. 7.6 i
I

4.1.28 I

I
Groups 0 ana c not ~PPl$C1nl@.
Reference to fungus growth not ●ppllcable.
Change 2-5 seconds to 1 second.

6.8.1 Continuous duty. h continuous duty relay fs 6 relay wh!ch may be energtzed
with ●aximum rated coil pcwer indefinitely with contacts carrying maxtmum rated
CUrrents tt rated voltages ufthout exceeding speclfted temperature ;iOltt CtOn S.

Oegasilng Is the process used to remove contaminants which could
be’;?a~*i the relay after It ts sealed. Oepending on the relay design and
load switching requirements, certa{n trapped gasses find contbmfnants can cause severe
reduction in l!fe cycle oparattont aa well ●s contact rtslttance, dielectric
StrOn9th, ●nd Inaulatton resistance IIroblecst. The backfill gas tn an !aportant
●lement of the final degas gfng process and fa selected specifically fOr the relay
de$tgn and switching requirements.

6.9.1 Oeqasslng procedure. There are ●any 98thods of degasslng a relay and eaCtI
method Ia aelccted based on the relay design as wall as the COntaCt rating. For some
raloys only an exchange of internal gaases is used ●nd for others, ●ore iophfstfcated
baking @nd O@ckfillfng is used. The following !S an exampla for one of the sore
sophisticated methods of degaaaing a relay wtthout a ttpoff hole.

a.
b.
c.

d.

e.
f.
0.

Placa relay without enclosure attached fn vacuum oven.
Evacuate to less than 200 ■tcrons.
Heat to maxfcum rated cmblcnt temperature with cootlnued evacuation (See
3.1).
Melnttlnh.*t and vacuum for 12 hours or longer. cont!nu{ng the treatnent
Untfl a ❑aximum pressure of 60 ●iCrOIIS ~S reached.
Turn off hesters and ■atntafn pressure for 4 hours.
Close evacuation valve ●nd ftll chamber wtth the desired press urtzlng 9ai.
Open vacuum oven door into ● controlled ●tmosphere chamber Contatnlng the
ales! red ralay ffll gas, asaemble enclosure and seal before remov~ng frOm
chsmber.
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6.10 161gher ratings In 10U classification. In certain instances, relays may have
hfgher contact load ragings [1 oad. endurancer for am bfent operatfng tern eraturei and
altitudes whfch are reduced from the maximum values specified (a@@ 3.1 ~. In these
Circumstances, the relay ❑ay be qualified to the higher contact ratings by te5tfng
the additional samples specified in table X11 per items (e] and (f) at the reduced
temperature and altitudes which are ao sDecif\ed (see 3.1).

..

●

6.11 load transfer ratings. Caution: Relays should not be used to transfer Ioada
between phases of unsynchrenfzed ac power supplies unless suitable ratings haVe been
established (see 3.1).

6.12 Coil transient suppression. The use of fmproper external coil tran S\ent
suppression clrcults to eliminate or reduce the generation of transients may
seriously deteriorate the contact Ilfe capabilities of the relay and as such should
be thoroughly evaluated with regard to the relay design.

6.13 AC co fls. toils rated for 400 Hz operation ❑ay not necessarily operate
reliably at 6C Hz. Contact the ❑anufacturer to determine whether this trade off is
possible.

● 6.14 Particle impact noise detection test (P. I. N. D., aee 4.7.32). This test Is
per forme~ to detect the presence of free moving particulate contamination inside the
relay. Particulate conramf nation is one of the major problems with sealed releys and
this screentng test was developed to detect hard particles b

i
vfbratlng the relay at

a low frequency and G level and monitoring for random no{se urst% using an aud{o
ampllfier. This test is not 100 percent reliable since a particle mey be lodged when
the test is performed and later become dislodged during normal opera tton, but is
considered the ❑ost reliable ❑ethod of detecting hard particle contamination such aa
weld splatter. Because of tolerances in some larger relays, this test can not be
used reliably because of inherent noise within the relay causing a masking Of the
noise ❑ade by a loose part{ cle.

6.15 chanoes from orevious fssue. The ❑ergfns of this specification are marked
with asterisks to indicate where changes (additions, ❑Odificatf OnS, correction:,
deletions) from the previous issue were made. This was done as a convenience only
and the Government assumes no lialbflity whatsoever for any inaccuracies in these “a
notations. Bidders and contractors #re caut{oned to evaluate the requirements of
th!s document based n the entire content Irrespective of the mergtnal notations and
relationship ast prevtous issue.to the

Custodians: Preparing activity:
Army - fR Afr Force - 85
navy - As
Air Force - 85 (Project 6945.0484)

Review activftles:
Army -
Navy . EC
Air Force - 11, 99
OLA - ES

I

U.er activities:
Army -
Na Vy -

Air Force -
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