
I I

q! L. R-83535--1

22 June 1990

Y!ll ITARY SPECIFICATION

RELAYS, fLECl RO14AGNETIC, ES TABL!SHEO RELIABl Lf7V.

GENERAL SPECIFICATION FOR

This specfffcatfon fS approved for use by all Deportments

and &gencies of the Department of Oefense.

SCOPE

This specfficetfon covers the general requirements for ●stabl ished
re;i!btwiER) (see table 1), electromagnetic, hermetically sealed relays fc.r
use In aircraft, mi$sf le. spacecraft, ship, and other prfaary vehicles or fn
ground support equipment. These relays are designed to operate over the full
range from low level to power swfcchfng with contact rat fngs UP to 25 amperes
alternating current (at) or direct current (de). Speclffcac$on sheets (see 3.1)
detailtng requirements for 25. anpere relays are for relays that have a masimum
load rating of 25 amperes for reslstlve load only. All other load rattngs [motor,
!nductfve, lamp) are less then 2S amperes. The faf lure rate level is established
at a confidence level of 90 percent for qual(ffctt(on and 60 percent fOr
❑aintenance of qualfffcatlon based on 100.000 cycles at ●125-C under the rated
load cOnItfti Ons specified herein. Cautfon: The use of any coil voltage (see fi~)
less than the rated COI1 voltage wfll compromise the o eratfon of the Pelay.

Yadditional application and caut!on lnformatfon, see 6. .

1.2 Part or Identtfyfng Nunber (PIN). Part or identifying Number (PIN) fs a
new terco encompassing previous teracs used in speclffcc. tfons such as part number,

f;~e designator. and fdentfficatfon number. The PIN shall consfst of the letter
the basic number of the speclflcatlon sheet. an ●ssigned dash number (see

3.li, and a cuff{t latter de$tgoating failure rate level (see teble [1 as shown
the following example:

.001
~

I I
-m-l !tavy Fpectr*catlon -&+& >a>l Ure
designator sheet number rate level

1.3 Fatlure rate (FRl level designation. The faf lure rate level des{qnatlon
shown in table I (see 4.6).

TABLE I. Faf lure rate level designation.

1 I r
I Faf lure rate level Fatltcre rate level I

des!anat!on 1 (percent per 10,000 cycles) 1

L ----- ----- 3.0
I

I
M ----- . . . . . / I

i P ------ ---- 1 :::. I
R . . . . . . . . -. I 0.01

T r
iBeneflcial comments [recommendations, add ftfon$. deletfons) and anY Pertinent I
ldata which may be of u$e in improvfng this document should be addressed to: I
lCommander, Electronic Support 0tvts40n AFLC, I
Istatfono

2750 aBUICS. Gen:fle Air Force
Oayton, OH 454a4.5400, by usfng the self-addressed Stand ard{zatfon

o

10ocument Improvement ?roposal (00 Form 1426} aopearing at the end Of this

Iaocument or by letter.
I

! Oi 73
A$ISC NIA FSC 5945
DISTRIBUTION STATEMENT A. ADpraved for publi C release; distribution is unlimfted.
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2. APPLl LA8Lt DOCUMENTS

2.1 Government documents.

2.; .1 >peci: ic at ions, ;l,?nddrds, and hand book., The :O!lc. i:, g zpcci:icat$orls,

standards, and handbooks form a part of this document to the extent specified
hpre in, Unless otherwise specified, the fssucs of these dccument5 are those
listed in the issue of the Department of Defense Index of Specifications and
Standards (D QQISS) amd supplement thereto, cited in the sol{ c{ tat ion (see 6.2).

sPECIFICATIONS

FE OIRAL

J-u-1177
OQ-N-290
00-s-571
00-s-781
zz-&-i65

PPP-9-566
PPP-O-601
PPP. B-621
PPP. L3-636
PPP-B-676

MILITARY

MIL. I.1O

MIL-M-14
HIL-P-116
MI L-P-997

000-0-1000
M~L-S- 12883

MI L-P-15037

MIL-P-15047

NIL- S-19SO0
MI L-G-45204
MI L-1-81023

ST Atl OAROS

MILITARY

MI L- ST O-129
MiL-ST2-i47
FIIL. sTo.222

Uire, MA net. Electrical.
7Nickel P atfng (Electra deposf tea).

solder, Tin Alloy, Tin Lead Alloy and Lead A11oY.
Strapping, Steel, Flat and Seals.
Rubber. Silicone: Low- d:ld Higl]-T c!ll L,cva:u 8-e and :ea!’
Resistant.
Boxes, Folding, Paperboard.
fiOXl?S, Uood, Cleat PIf-PIyw OOd.
Boxes. Wood, M.a fled e“d Lock-corner.
Boxes. Shipping, Fiberboard.
Boxes, setup.

Insulating Compound, Electrical, Ceramic. Class L.

●Molding Plastics and Ffolded Plastic Parts, Therrnosett
Preservati.jn, Methods of.
Plastfc Maderi al. Laminated, Thermos etting, Electrical
Insulation: Sheets, Glass Lloth Sill con Resin.
Orawfngs. Eng$neer{ng and Associated Lists.
Socket and/Accessories for Plug-in ilcctronic Components
General Specific at~On for.
Plastic Sheet. Laminated, Thcrmosetting, Glass-Cloth,
Melama{ne-Resfn.
Plastic -Material, Laminated Thermos etting, Sheets,
Nylon, Fabric Base, Phen,plic -Resin.
Semiconductor Oevice. General Specification for.
Gold” Plaiing. Clectr; deposited.’
Inductor. ‘z8v, o.C. La bordtury Test General
Specification for.

Marketing for Shipment and Storage.
Pall ctilecl Unit Loads sn CO”’ A 48”’ Pailcts.
Test Methods fcr [Iectronic and [lcctrical Component
Part, .

●
I
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ffl LI TARi

MIL- STD.454
fcIL-s TD.690
f!l L- SID- 750
tlIL-SIO-/9IJ

Standard General Requirements for Electronic [quipnent.
Failure Rate Sampl{ng Plans and Procedures.
Test MetnOds for Semf Conductor Devices.
Rellabflity Assurance Program for Electronic I’art S
Specifications.

MI L-s To-883
MIL. STD.IZ85
ffl L-sltt-1686

lest Methods ;nd Procedures for Mlcroelcctron{c Parts.
!larkfng of Elcctrfcal and Electronic Parts.
electrostatic Discharge Control Program For Protection
of ilcctr ical and CIcctron{c Parts.

ffl L.s TD-2073/l - 000 Ytaterfal Procedures for Oevelopm@nt and Appltcatfon
of Packaging Rcqutrements.

HANOEOOK

000-lctIEfK.263 - [lectrostd:ic Olschdrge Control Handbook for Protection
of [lectrlcal end [lcctron{c Parts, Assemblies end
iquipment (Cxclud{ng [loctrically Initiated Explosive
Oevices) Metr$c.

(Unless otherwise indicated, copies of federal and ❑{litary specifications,
standards. and handbooks are available from the Naval Publications and Forms
Center. IATTN: NPOOSI. 5801 labor Avenue, Philadclphla, PA 19120 -5099.)

2.2 !lon.Government publ!cat{ons. The follow{ng document forms a part of this
document to the extent specified herein. Unless otherwise specified, the issues
of tt, e documents uhtch are 000 adoptod are those listed In the issue of the 00UISS
~iled in the solicitation.

o

Unless otherwise specified. the Issues of documents
not listed In the 0001SS are the issues of the documents cited in the solicitation
(see 6.2).

AHCRICAN NATIONAL ST ANOAROS INSTITUTE

ANSI Y32.2 - Graphic Symbols for [lcctr!c and Clectronfc Ofagrc. ms.

(Applfcatfon for copies should be addressed :go::e)Amcrican National Standards
lnztitute. Inc. , IC30 0r03dwa), New ‘ork, NY

2.3 Order of prect. dence. In the event of a con fllct between the text Of :hl S
docunent and the references cited herein (C.ICCPL for related assoc$atcd detail
specifications, spec{f{ cation sheets or fcS standards). the teat of this document
takes precedence. Nothing {n this document, however, supersedes applicable laws
and regulations unless a spec(fic exompt{on has boon obtained.

3. REQUIREMENTS

3.1 Spccificatlon sheets. The fndlvfdual (tcm requ{rcments shall be as
:pccificd herein and in accordance ti!tf, the aap? ic able specification sheet. In
the event of anY conflict b.?twCen th.! reauirr?ment% of this specification and tne
specific et$on sheet, the latter shall !Overn.

3.2 Oualiflcatlon. Relays furnl shea under thfs sp@Clfl Cation shall be PrOdUCt S
which are autftorlzed by the qualifying .3Ctf V{LY for lfStfn9 on the applicable
qualified products l{st at the t!mc of award of contract (SCC 4.4 and 6.3).
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3.3 Materials. 14a1erials shall be as Spccifica herein. n.awcver, when a
dcf{nitb–m”a t<r-i”il is not specified, a material shall be used which will enable the
relay S to meet the performance requircmc”ts 01 this specification. Materials used
513*11 be >elf-v. lir, yuisl, ing, and Shd]] nut iuppurt combustion, give off nuniuus
ga~es in harmful .quantif, fes, give off gases in quantities sufficient to cause
e.pltis ion oi sedleu onciosures, cdui. e coutdmindtiun or form current ~arrying
trdcks which prevent meeting the post test requirru..nnls spec if fed herein. The

selection of materials shall bc as such as to provfde mati mum shelf life.
Acceptance or approval of any constituent mater ic.1 shall not be construed as a
guaranty of the acceptance of the finished product.

3.3.1 Pl,lstfc. Laminated plastic material shall conform to UIL-P-997,
MI L. P-15037 , or MI L-P-15047. Molded plastic material shall conform to f41 L-u-14 or
the rcquiremc”ts of 3.3 for a material which i: not spccifi cd. Cotton-filled or
wood-flour-filled mater falq shall not he used.

3 .5.2 ~cramic. CeFamic insulating material shall conform to MiL-l-l LI, grade
L422 or higher. Ceramic used for external surfaces shall b@ glazed.

3 .3.3 r“ngus-resis:ant. IIaterials used in the cGns Lructi ofi cf re; ay: shell b-
fungus fncrt (see requirement 4 of II IL- ST D-454).

3 .3.4 Metals. Metals shall be of a corrosion-resist.gnt type or shall be plated
or treat e~esist corrosion. Zinc plating. cadmium plating. or unfused Pure
tin plating shall not be used o“ internal parts of hermetically sealed relays.
2inc plating or cadmium plating shall not be used externally. Unfused tin plating
shall have a plating thickness of 200 micro inches mi”(mum if used for external
Parts.

3 .3.4.1 Dissimilar metals. Ilhen dissimilar, metals are used in intimate contact
with each other, protection against electrolysis and corrosion shall be provided. ●
The use of dlss?milar metals in contact. whfchf tends toward active electrolytic
corrosion (particularly brass, copper, or steel used in contact with aluminum or
aluminum alloy), is not acceptable. However, metal spraying or metal platfng of
dissimilar base metals to provide similar or suitable abutting surfaces is
perm$tted. Dissimilar metals shall be as defined in 6.6 through 6.6.4.
inclusive. In hermetic seals, the 0.25 volt difference between the header
material and the housing material is not applicable.

3 .3.5 maqnetic wire. Magnet. wire shall conform to J-u-1177.

3. 2.6 ~{ubber. Rubber shall conform to lZ-R-765.

3 .3.7 Mercury. The use of ❑ ercury or mercury compounds fs

3 .3.8 Magnesium. The use of magnesium or magnesium alloys

aPplir. able to contacts (see 6.8)).

prohibited.

is prohibited (not

3 .3.9 Silicone or silicone com Dounds. The use of silicone (see 6.8) o.
Siiiconc compounds for any purpose other than external gaskets is prohibited.

3.4 Ue5ici~G construction. ~e:ays shall be of the Gesfgn. Construction,
..l.j!!l, %rpriy>i c., JICI.S,,SIU”S spec il ied tsce -ii.

3.A.1 Case. Unlczz otherwise soccificd (see 3.1). the case shall not be
elect rica~connec ted to the cent’dcts or coil ; howe~er,
the magnetic circu ft.

it may be used as part of

3 .4.1.1 Case nrotinding.
relay case to grcund :hal”l

Nhcn spccificd
bc provided.

Scc 3.1), means for connecting the
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3 .4.2 Sealing p.oce:s. Relays shall tIe dr$ed.
QaS ill an atll OS Dhert ha. inw a dew nolnt less than
;edlcd. by weld{iq. AdJunc; $ealan L (sic 6.8), if
rOilObtng charecce,.; st{cs:

rr. ga%sc.d. aITLI bacifi) led with
.65-C (see 6.51. and shall bc
used, must comply with the

a. Relays shall gass the gross leak test of 1 a iO-5 be fOre toe aPPllcati On
of the adjunct sealant.

b. No adjunct sealants to be visible or detectable on tne Insfde of the relay.

c. Shdll not extend above 20 percent of the length of the exposed terminals
above the glass ❑eniscus.

d. Shall not be applied to more than 20 percent of the e.posed tCrMfnt’1.
Trace color Is permitted ff tt f$ a natural result of the zeal ant process.

● ✎ Shall form, after curing, a permanent noncond. ctlve, n0n0utgassln9,
noncorrosive, noncontamindtlng, none racking seal under all rclaY
environments.

After the cover has b~cn welded to the header. no rework shall be per fOrMed
requires removal of this cover from the header.

that

3. 4.3 Contacts. Contacts shall ha. c load rat fngs and errdngements (see
reI1. STD.1~ specified (see 3.1} dnd unless otherwise specified (see 3.1).
shall be capable or carrying the maximum rated current continuously as well os

makinf a“d breaking the speclficd current under all environmental conditions
SPe Ci ied herein.

49 3.a.4 toils. Coils shall be adequately insulated electrically from the
contacts -he case. The resistance and rated voltage (or current) shall be as
spectffed. Unless otherwise spCCificd, coils shall be dcst ned for continuous

?operation &t ❑aa imum rat%d voltage and temperature (see 3.1 .

3. 4.4.1 Stab{ lizdtion of permanent aagncts. Pcrci~nent magncta and mag:;jic
assemblies shall be artff tc!atly aged to Mfnrmize decay of flus levels.
residual induct {on (flux) in permanent ❑agnetic assemblies shall be reduced to a
level where It will not be affected by demagnetizing forces ●ncountered in nOrma\
$er,i. e, handling, and dny Lcst$ spccfficd herein. The retraceability
characteristics :hall bc compatible with all Performance rrqutrements of the
relays.

3.4. 4.2 toll terminal identification. Terminals identification shall be marked

as specified and In accordance with Ir -s10-1285. Uh.?n specified, a bead of
Contrasting color shall b.? used to desl nato the X1 (positive, if applicable)
terminal l$ec figure I and MIL- ST O-1285 ? (see 3.1).

FIGURE 1. Syllb OIS and m.+rklng rOr te~indl S.

5
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3 Ltitching relays. Latching relays with two coils shall be so designed
both CO$l s arc cnorgized simultaneously. the contacts zhall not achieve a

neutral p9s it ion (both the iormally closed a“d”ic, rmally cpen contacts are ripen).
[f a neutral posft to” cd” he attafncd,
3 .11.7 and 4.8.8.7.

the relay shall be screened as spec if fed fn
Specified dropofllt value (Yoltagc or curr?”t) and release time

are not applicable to latching relays (see 6.1).

3. 4.4.4 Semiconductor devices. Semiconductor devfces shall be selected from
ffl L-S-19500 I)uall fled Products Lfst and be JAN TX as a minimum whenever possible.
f:onstanda i-d semiconductor devices shall be Jhf; TX zcrcencd as spccificd in 4.8.3.3.

3.4.4 .4.1 Elect rostdtlc dfscharge sensitivity (f SDS). Relays supplied with
semiconductor devices wired Internal {y are not Considered ESDS. However, the
semiconductor devices may be ESDS sensitive and shall b.? processed in accordance
wfth the ESOS program requirements of 4.1.3.

3.4. S Circuit d{ agram. The circuit diagram as specified shall be a terminal
view. Circuft symbols shall be i“ accordance with ANSI Y32.2. For relays without
an orientation tab, the circuit diagv?, m, as specified (see 3.11 shall be
orientated SQ that when the relay iS held with the cfrc”lt diagram right side up
as shown, and rotated away from the viewer about a horizontal a?. is through the
diagram until the header terminals face the viewer, then each terminal shall be in
the locatfon shown in the circuit di ag ram..

3. 4.6 Mount~ng means (see 3.1).

3. 4.6.1 Bracket. Mounting brackets shall be an integral part of the rela
securely attached f“thereto in a manner to prevent any movement between the re ay
and the mounting bracket.

3. 4.7 Terminals. Terminals shall be as s.pcc{fied (see 3.11.

3. 4.7.1 Terminal finish. Finish of terminals shall provide a good electrical
COnta Cl and meet the per~rma”ce require uicnts spcciffcd hcrcln. All tcrmi”als
used for external soldered connections shall be tfn plated or coated with
Compos$tlon SnbO, or Sn70 solder conforming to ()()-S-571 to facilitate soldering.

3. 4.7.2 Soldor.lug terminals. Solder-lug tcrmi”als shall be designed to
accommodate two conductors, each rated to carry the maximum rated current of the
contact or coil terminated.

3. 4.7.3 Uirc leads. Wire leads shall be as specified (See 3.1).

3. 4.7.3.1 Mire leads. solder pin [S P). Solder pin wire leads shall be as
specified (see 3.1).

3. 4.7.4 Uire marks. Uhcn tin plating <s used. an underplaying of copper ma)
be used to assure good atihesfon. A slight eaposure of copper underplaying or
other undc. rplating resulting from wire wrappings necessitated by the plating
operation is acceptable (see figure 2).

3.4. ?.5 PIE .)..” ..ernina! ion. Plu~- ia term fnatio. s :hdll ?cnfqr~ to !.hc
arrangements or dlmcnslons as specified (see 3.1). The mounting arrangement of
the relay shall be so ales. {g”ed that the entire weight of the relay will be
suspended and the stability of its rnountfng will be provided by an auxiliary
mounting means c,thcr than the electrical terminals of a socket. Plug-in tc. rmi”als
shall be gola plated in accordance with ftIL. G-45 Z04, ty~e II, class [. with a
nickel u“derplating that shall be in accordance with QQ- N-290 and 50 to 1S0
mi:roinchc: thfck. Plug-in Lcrminatio”s shall conform to the arrangement: and
dimensions “c. cessary for proper mating with the associated sockets in MI L. S-12883.

6
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#
1

_ WRAP WIRE

.00s,.,2 OIA REF

7r
.0s0UASIMUMMEASURED
FROM THE ISE6DER

TYPICAL t4001c WRAP

(APPLICABLE TO SOLOC Q HCO(S A?CO SOLOf R PIN TERMINATIONS ONLV)

FIGURE 2. Wire marks.

3.4.8 Header glass. Header glass shall be examtned as specl fled {n 4.8.1.1.

3.4.9 Serlalixation. Relays suppl ted to thfs specfflcatton shall be
ser{allzed and one COPY of variables test data shall be suppl ted wfth each relay
as a part of group A acceptance testing (see 4.7.1.2). Actuel measured values
shall be shown for operate and release time, statfc Conttct resfstJnce and V01ta9e
drop, cont4ct voltage drop, and coil re$f stance as !pecified in 3.11.4, 3.11.2,
and 3.11.1, respectively.

3.5 Clean{ng and mall part fcle inspection (when specfffed, see 3.1). Pr$or to
hermetfc $eali 1 h d t th e relay can. the relays and cans shall
be cleaned andn~x~mlne~ ~~r%a;f ~;rt?cle contaminants as spec!fied in 4.8.2.

3.6 Screenfnq. Uhen re~ay$ ere tested as specfffed in 4.8.3, durfng cycllng,
the Conlact IEISS detector’s ❑onitoring level shall be less Chan 100 ohms. unless
otherufse speclf{ed (ace 3.1), any relay shall have a final fn$ulatfon re5i StanCC
measurement of 10.000 ❑egohms or greater.

3.7 Solderabflfty. When tested as cpeclffed fn 4.8.4, the termfnal surf aCe S
shall ❑eet he acceptance requirements of aethod 208 of RIL-STO-202. The dfpped
surface of solld wire lead and pin terminals shall be at least 95 percent covered
wfth a continuous new solder totting. The remaining 5 percent ❑ay contain only
small pinholes or rough spats; these shall not be concentrated In one area. Sare
base ❑etal where the solder dfp fal lad to cover the Origfndl coating fs an
tnalcation of poor solderablltty and shtll be cause for f8fl Ure. For solder-lug

reoter than .045 inch (1.14 m) in d!ometer, 9S percent of the tOtal
;~~~~#a~~ ?fllet, whfch f$ between th. standard wrap wfre (s@@ HIL-5T0-202, cethod
20S and the termfnal , shell be tangent co the surface of the terminal being
tested. and shal I be free of pfnholes and voids. A ragged or fnterru Dted Itne at
the point of tangency between the ffllet and the terminal under t@st shall be
considered a failure.

3.8 Se@l. When tested as speciffed fn 4.8.5, there shall be no leakage {n
● xcess ~ x 10-B atmospheric Cubic centimeters per second of #fr (atm cm3/s).
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3.9 insulation resistance. Khefl relays are tQ~tI!d as specified in 4. F.6, the
insulation rcs> stance shall ‘be lG, (fOO megohms or more.
(See 3.1).

unless othc, rwisc specified
After the high level life tests, thr insulation resistance shall hc

1.UUU meyonms or more

3.lti Oielcct. ric withstanding vultagc. hhcn tested as .spcci {ied in 4.8.7,
relays shall wlthstana the test voltage specified without damage, and there shall
bc no leak~ge current in erces~ of 1 milliampere (mhl nor evidence of damage due
to arcing (air discharge). After high level life tests, the dielectric
withstanding voltage shall be at least 75 percent of the initial sea level value
(see 3.1).

3.11 Electrical characteristics. For the purposes of this specification,
dropout value (voltage or current). hold value (voltage or current), and release
Limo are not applicable to latching relays. For latching relays pickup value
(voltage or current) is pqui. alent to latch/reset voltage, and opevate time is
equivalent to latch/reset t{me (see 6.1).

3. 11.1 Coil resistance. Uhcn relays are tested as sp~cificd in 4.8.8.1. the——,
coil resist d,; ce s~Tl_lCc-”-as specified (see 3.1).

3. 11.2 Static contact resistance and contact volts e dro .
tested as S.peclt led In ., 2 .nl~o~w,se spec~f,e~see”;~ Ylr;;;’;t~;~c
contact resistance shall “n; t exceed 0.05 “hm and the contact voltage drop shall
not eaceed .100 volt maximum. III performing t,he contact voltage drop tests on
plug-jn relays, and in the event of a reading that exceeds the maximum allowable
contact voltage drop when measured extcr”al to the connector, a m.?asurement may be
❑ ade directly at the pins of the relay. If the readings are then within the
dll OWdble lfnllts, the relay will be Considered to have passed.

3.11.3 Specified pickup, hold, and dropout values (voltages). Uhen relays are
tested as speclt led In Q n 8 3 he spectf!cd
(voltages) shall be as spe~liiid (see 3.1).

prckup, hold , aod dropout Va]Ue S
Specified dropout value (voltage or

current) and release ttme art. not applicable to latching relays (see 6.1).

3 .11.4 Operate and release time.
4.8.8.4,

When relays arc tested as specified in
the operate and release time shall be as specified (see 3.11. In

multi pole relays, all poles of each relay shall function simultaneously within 1
millisecond (ins]. (l Ouble throw contacts shall show “o evidence of a“y oDe”
contact closing before all closed contacts have opened. This applies- to’ either
state of the relay.

3 .11.5 Co”tact dynamic characteristics (see 4.8.8.5).

3.11 .s.1 Contact bounce (a pl icable to failure rate level ‘L-)
otherwise specified (see 3. l~y~;
the duration of the contact bounce shall not exceed 1.0 ms.

Unless
i “4.8.8.5,1,

3. 11.5.2 Contact stabilization time (applicable to failure rate levels “M”, “P”

I and “R”). Hhen relays are tested as spec>t>ea In 4 he time to reach and
malntaln d static Co”td’t wsistar}ce state shall oo~ ~x~e~d’lbe w.iluc specified

I
(see 3.1).

3. 11.6 Coil tra”sie”t suppression (applicable to dc operated relay s’ with
internal co> I suppress lonl hen relays are tested as speclflcd
of

1. 4_XlT7i, coils
dc operated relays shall not qenerate a bakk Ei4F greater than that specifl@d

(see 3.1), as mazimim induced tr,insicnt volts’gc. -

I
3. )1.7 Neutral screc” (applicable to two coil latching relays O,nly)

1 a t c h i n g ril>ji—slsl 1 ‘be’ ‘ticf3TTsYp%77TiZTl~4~7~”

lwra coil

8
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3.1? Thermdl snock . Uhen relays arc tested
rcsistdnce. soeclrte oick. uo. hold. and drouout

s 5Pe Ci fled in 4.6.9. in SUl aLl On
values (Yolta9csl, and ooe rate t.ntf

release tioe shall mcci chc’requirements of” 3.9. 3.11.3. end 3.1] .4. respectively.
at eich Lempera:uro catrcmc. . follow{nq the temperature excursions, there $htll he
no crachlng. peeling, or flaking O( tha Ifn\Sh: dielectric withstanding volta9e at
sea level atmospheric pressure shall meet the reaulrements of 3.10.

3.13 Shock (specified ulse). unless othcruize specified, when relsY~ ar@
tested as Specf flea 1“ &f~there shall be no open$ng of closed contacts 4.
● >ces$ of 10 microseconds and there shall be no closure or abnormal br{dgfng Of
open contacts in caccss of 1 microsecond and no ev{dence of ❑cchan{cal or
electrical damage.

3.16 Vibration. Unle5i Qlllcckisc spccificd, uhcn celbys are tested ?.s
specified *n 4.8. 11, there zh~ll be no opening of closed contacts fn CXCC$$ of 10
microseconds and there shall be no closure Or dbnormal bridgfng of open COtIt OCt S
in excess of 1 Qlcrosccond and no evidence of mechanical or electrical dama9e.

3.15 Accelcrat ton. Unless otherw{se specif{cd, when relays are tested as
specifie~ In 4. b.i2, the Contdcts of the relay shall remain in the oeenergized
pOS~ti On with no voltage applied to the COII and in the ●nergized position when
rated coil voltage 1$ applied to the cotl. Latching type relays shall remafn in
each latched posit {on w{th no voltc. ge on the coil. There shall be no structural
failure or other ddmago whfch ❑ ight impafr the opcratio” of the relay.

3.16 Terminal strength. When relays are tested as specified In 4.S.13, there
shall be no evidence of Toosening or breakimg of the terminals, nor shell there be
any other damage whfch would adversely affect the normal operation of the relay.
Uending of Lermtftals shall not be Construeu as damage.

3.17 ffagnct{c intcrfcrcncc. ubcn relays are tested as specified in 4.8.14, the
specifle~ pickup and dropout values (voltages) sha)l meet the requfrement$
specified in 3.11.3.

3.18 Coil life (applicable to continuous duty relays only). h’hen relays are
testeo as Spcciflcd in 4.8.15, here shail be no evld CnCC 01 damage.

3.19 Resistance to soldering heat. Uhe” re)ays arc Le$. tcd as spec if ted in
e, b. lb, there shall be no ~ambge wh~ ch would adversely affect normal operation of
the relay.

3.20 Salt atmosphere (corrosion). b’hen relays are tested as specified In
4.8.17, there shall be no evld ence of breaking, cracking. chipping, or flaking of
the finish, nor exposure of the base metal, due to corrosion, which would
adverxely affect the application or performance characteristics of the relay.

3.21 Overload lapp licable to high level load ratings only). When relays are

tested as $pecl lied in 4. b. 18. the voltage drop across clesed contacts shall be
not more than 10 percent ef applied circuit load voltage and tile voltage across
open contacts shall be not le$s than 90 percent of apol fed circuit v01ta9e. ” The
case-to-ground fuse shall remdfn electrically continuous.

3.22 Rupture Iapp licable to hfgh level load ratings onl ). klhen relays are
tested as specltled in 4.6.19, there ~hall be no elect rlca ‘failure, such as

COnta Ct welding or failure to make or break Lhe Spe Cifi@d rupture Current. The
fuse connected between case and load system ground or neutral shall remdill
electrically Continuous. lhe terminal tcmpcraturc rise shall 001 C. CCC.S .75” C.
lfIonit0rfn9 of tcrmindl tcnpcraturc rise shall bc required only during
qualification test$ng anO group C te5ting).

‘1
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3..?3 lime currqnt rplay cllarac terisr. ic s.. When r~lays
in 4.8.20, there shall be no evldcnce of contact welding
contact Voltaqc dro~ shall meet the rcauiremt-nls of 3.11.

are tr. stf. d as specified
or sticking and the
2 after the test. The

terminal temperature rise shall not ex~ccd +75-C, Monitoring of terminal
temperature required only dur{ng qualification testing and groups C and 0
testing. The fuse connected between case and load system ground or neutral shall
remain electrically continuous.

3.24 Intermediate current. Unless otherwise specified (see 3.1), when relays
are lestea as specl lied i 4 6.21. during Cyclfnq, the re5f St8.Ce of a C)osed
contact shall be “01 morenthen 3 ohms and the voltage across an open contact shall
be 95 percent or more of applied load voltage. After cycling, the static contact
resistance shall “ot exceed the limits for Itigh level relays specified after life
test cycling at high temperature and at room ambient temperature.

3.25 Life. h’hcn relays are tested as specified in 4. fl. ZZ. during cycling, the
contact = detector’s monitoring level shall be less than 100 ohms for low lev@l
testing and less than 10 percent of the open circuit voltage for high level
testing and the voltage across open contacts shall be 90 percent or more of the
open circuit voltage. The case to ground fuse shall remain electrically
continuous. The static contact resistance following cycling shall be no greater
than twice the initial specified contact resistance requirement. Relays having
two or more sets of contacts a“d rated for mult iphase [115/200 V ac, three -pha$el
than bc capable of switching multi phase on adjacent contacts. Phase to phase
arcing shall constitute a failure. There shall be no mechanical or electrical
failure. Melding of contacts, failure to make, carry, or break any rated load
~}: LS. constitute a failure, The trrminal temperature rise shall not exceed

(Monitoring of terminal temperature rise applicable to qualification and
group C testing only).

3.26 Resistance to solvents. Khe” relays are tested as specified in 4.8.23, ●
the marking shall remain leglble.

3.27 Part fcle impact “ofse detection (P IND, when specified, see 3.1). When
rel~ys are tested as speclf aed In ‘4. M.Z4, there shall be no evidence of free
moving particulate contamination.

3.28 Continuous current. when relays are tested as specified in 4.7.15, there
shall be no damage such as loosening of terminals, or any deterioration of
performance beyond the limit: ~pecified (see 3.1). The terminal temperature rise
shall not excee.i +75 C.

3.29 )farki”g.

3.29.1 “JAN’ brand. The United States Government has adopted, and is
exercising Iealtl mate control over the certification marks “JAN” and ‘J. .
respect iv Gly. - to indicate that items so marked or identified are manufactured to,
and meet all the requirements of military specifications. Accordingly, items
acquired to, and meeting all of the criteria specified herein and in applicable
specifications shall bear the certification mark ‘JAN” except that items too small
to bear the certification mark ‘JAN- shall bear the letter “J-. The ‘JAN- or .J -
shall be pl.?ced on the ffr$t Iin? above nr below the ‘h. of the military part
number or the .J. with the date code (eiample J88301. Items furnf shed under
contracts or orders which either permit or require deviation from the conditions
or requirements spe’lfied hcrei” or in applicable specifications shall not bear
“JAN” or “J. . In the event an item fails to meet the requirements of this
spccit icat ion and applicable specification sheets or associated detail
specifications, the manufacturer shall remove the “JAN- or the “J” from the samPl@
tes Led and also from all Items reprt. se”ted by the sanlple. The .,3 AN” or “J”

cer Lifi ca lion mark shall not be used on products acquired 10 contractor drdwings
or specifications. The United States Govcr. ulc.t has oblained Certificate of
Registration Ilo. 50 L, fjb U for the ccrt. i(i cation marb “JAN”

10
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3.29.2 Iacntfficat$on mark ino (ful l),. Relays shall be mdrLcd in accordance
with mcthc. d I or Wl~5~5 and shall incluttc lhc follow{ng information:

a.

b.

c.

d.

e.

f.

9.

h.

i.

j.

t,lt~(see 1.2’ and 3.1). lhc ‘J&N. or ‘J- Sl)all nOt bc marked in front of
the PIN.

.JAM” or ‘.I - brand. The “JAN or .J - shill appear directly above or below
the ‘ff - Of tne Pin.

Date code (at the option of the relay
code ❑ay be used instead of 3.29. Zb].
trace dbillty lsce 4.1.2.1)

Source code.

Lot symbol

❑an. facturcr the ‘J- with the daLe
The date COd C shall prOVIOe

Rated coil voltage (or current) (see 3.1) and
frequency.

Coil resistance.

hfiact rating (the highest dc resistive load

Circuft d!agram 15ee 3.4.5).

Terminal marking (when applicable, s.?0 3.1. 3

Scridl number Isee 3.4.9).

when appl{cablc, Oper.ki

rating shall bo ❑arked

4.4.2, and 3.4,71.

[ ng

( see

o t..
3.29.3 Failure rate level substitution. Relays qual{fied to lower [bctterl

failure rates. ❑ay be Sub%titutcd fOr hlghcr failure rate parts. For example. a
relay qualified to fdf lure r.stc level .P - (0.1 percent/10.000 cycles) may be
substituted for a failure rato “M. [1.0 9erccnt/10.000 cYclcs) relay. Relo7~
shall not b.? remarked unless specified in the contract or purchase order.

cO~~;ji~lY%%%%&%%ith cdch other with respc.t to installation and
All parts having the same PIN shdll be directly and

performance to the extent sp@Cifi@O in the ❑ilitary specification sht?e! (SCP
3.1). Changes In manufacturer’s numb.2V shall be governed by the dratiing number
requirements 0( 000-0-1000.

3.30 Uorkman%hi
---+”

The relays shall be fabricated in such a manner as to be
unitorm in qua IKY. ana shall be tree from cracked or diSPl OCed Darts. sharv
edges. bUrr S, and other defects that wfll affect life. serviceability. and
appearance.

d. f3UALl TY ASS UFtAtlC[ PROVISIONS

4.1 Responsibility for inspection. Unless otherwise spcCif$Cd in the COntrOCt
or purchase order, the contractor *S responsible for the performance of all
Inspect Ion requirements (examl nattons and tests) as specltled here}n. ixcept as
otherwise specified in the contract or purchase order. the cOn Lracl Or ❑IaY u$e his
own or any olhcr facilities suitable for the performance of the inspection
rcquircmcnts spctificd herein. unless disapproved by the Government. The
Government reserves Lhc right to perform any of the insnect$nn? set fOr Lh in th$~
Specification where such inspections arc deemed necessary to ensure supplies and
services conform to vrcscribcd requirements.

!!
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6. 1.1 Responsibility for compliance. All items shall meet all requirements of
sections “3 and 5. Th c Inspect Ion set forth i“ this ~pecif icat ion shall become a
part 01 the contractor’s overall inspection system or quality program. The
absence of any inspection requirements in the! spccificatio” shall not relieve the
contractor of the responsibility of ensuring that all products or SUP PIICS
suDmitzc O to the Government for acceptance comply with all requirements of the
contract. Sampling inspect i.a”, as part of manufacturing operations, is an
acceptable practtce to ascertain conlocmdnce to requirements, however, this does
not authorfze submission of known defective mater tal, either f“dlcated or actual,
nor does it commit the Government to accept defective material.

4 .1.2 Reliability assurance program. A reliability assurance program shall be
established and maintained >n accordance with MI L-s TD- 790. Evidence of such
Complfa”cc shall be verified by the qualifying activity of this specification as a
prerequisite for qualification and continued qualification.

4. 1.2.1 Traceability requirements. The manufacturer shall submit to the
qualifying activity the procedure whereby the lot date codes are assigned that
incorporates traceability. The following is a list of raw mater ial/co,npo”ent
parts and subassembly traceability requirements:

a. Header-contact subassembly with the 101 number.

(1) Stationary and moving contact blade assembly (d contact may cons.ist
of a contact button andlor cnntact blade) [when applicable).

(2) Header with glass to metal sealed leads in place with the lot “umber.

(31 Return springs.

IO) Semiconductors (whc” applicable) with the lot number,

[5) Magnets (when applicable).

b. ftotor subassembly with the lot number.

(1) Moviny,contact blade assembly (a contact may consist of d contact
button and!or covtact blade] (when applicable),

(2) Uound coils with the lot number.

(3) Armature assembly.

(4) Semiconductors [when applicable) with the lot number.

(5) Magnets (when applicable).

(6] Return springs (when applicable).

4 .1.3 ESOS protection pro ram (see 3.4.4.4.1).
;~;f;~~;~~~>=n?d~n-a% ~&fi”~Fo~ram 1. acl~~d~~~~f~Y~~ r~IL?~~A!ib8b and

——.

Evidence of such compliance shall be verified by the qualifying
activity of. this specification as a prerequisite for qualification end contfnued
qualification. This program shall be documented by an ESO control plan which must
be under document control. As a minimum, this plan must address the
identification of EsOS sub.components and end item$, facilities. training, de Sign
protection, handling procedures, marking, pack?,.ginq and ra”alitv assurance. A
model ESO
used as a

control program is available From the- qu; lifyi rig act_fvfty and may be
guideline document. Furthpr guidance for ESO contr~l is dvdi} able from

12
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the Society of Automotive Cngineers (SAC) and Khe [Iectt-onics industry Assac<dtion
([IA). lnis requirement is appllctble to all manufacturers wno handle ESOS
component parts an4/or ❑aterials in the relay mdnufacturlng dnd/Or t@ Stf D9
process. This requlrcneut is not limi led to manufacturers qualifying CSDS @n6
items.

4.2 Cldssificdt ion of Inspection. The inspections specffleft herein are
classified as foil 0w5:

a. Qualificttiori inspection (see 4.4)

b. Retenlion of qualification (see 4.5).

c. Quality conformance {nspectton (SCC 4.7).

4.3 _lnspectton conditions. Unless otherwise specified hcreitt, all (inspections
shall be per fortacd fn accordance with the test conditions speciffed fn the
‘GENERAL RCOUIREMENIS - of MIL-STD-202.

Lj:j; G%%ii%w;Unless Otherutse specified herein, the power SUPPIY SIIJ II
erccnt regulotfon at 110 percent of the specified test load

A dc power zupply shall have no ❑ ore than 5 PCrCent riPPle v01ta9C. An
ac power supply shall be withfn 1 percent of the Spcc ifled frequency and shall b@
sinusoidal with a form factor between 0.95 and 1.25.

4“3”29“ Unless otherwise spcclffed (see 3.1), the negative side of
the dc power SUPP y shall be grounded. One side of single phase ac power supply
shal 1 be grounded.

o 4 .3.3 Load conditions durtny lffe tests. The cot:(s) of the relay under test
shtll have one side connected to the coil pOWOr $Upply ground. All tests duri, ng
which the contacts are loaded and being cycled, CXCCPL dielectric withstanding
voltage, shall be conducted with the case of the relay connected to the power
supply yround or neutral through a normal blow fuse rated at S percent of the
contact load ❑as fmum, but not less than 0.100 ampere. For relays with nongrountfed
case ratings, tests for isolated-case ratings may be ❑ade with the case
electrically isolated from the power supply ground.

4 .3.4 lesling devices. Unless otherwfse specif{cd hcre{n, equipment used <n
tne group A testing whprefn thp current is befng switched shall not load tho
contacts above 10 C4 resistive at 6 V dc or peak .CC maximum open Cfrcuft.

4 .3.5 Hountiog relay% for ambient tcmporaturc tests. When the relays arc
subjected CO the tests spcclf ied in 4.8.15 and 0.8.21 (cofl life and intermediate
current, respectively). they may be ❑ounted on a heat sink fn accordance with the
following:

a. Each relay ❑ay be attached by {ts normal mount{ng means to a .063 inch
(1.59 mm) thick minimum. flat aluminum plate heat sink. The heat Sint

Shdll be desfgned to place every relay {n the center of fts own square
space whose totel surface area (both side$) IS etght times the ootsidc
surface area of the ralay. excluding ❑ounting. Relays without ❑ounts
sha+ I be YIeia to the e!eat-sfnt w!th -a ❑etdl strap .250 inch 16.35 mm) wide
by .015 inch (0.38 mm] maaimum thickness. The heat sink assembly shall be
su$pcndcd by tw!ne or other nonheot conduction materfal in a Plane
parallel to the normal air flow in the oven. The leads shall not

constitute a heat sink.

b. Ch#mber Lcmperdturc shall be controlled to maintain the temperature
$pocificd ambient catrenes (st!e 3.1).

at the

Downloaded from http://www.everyspec.com



I,,

MIL. R- E3536

4. 3.6 Methods of examination and test. Application of cofl power to relays
under test shall be such tnat Plus polarity is applied to the color coded terminal
when applicable; or to the lower numbered terminal when color coding fs not used.
Testing of dual coil relays shall be repeated with the relay in each operated
Dosltian.

4. 3.7 Reliability requirements. The reliability requirements specified herein
are in accordance with MI L-5 TD-~0. The confidence level for quallffcati On is 90
percent and the confidence level for maintenance of qualification fs 60 percent.

4.4 Qualification inspection. Qualif{cetfon inspection shall be performed at a
laboratory acceptabl e to the Government (see 6.3) on sample units produced with
equipment and procedures normally used In production.

4.4.1 Qu.Ilificatf Ll”. Qualification shall be granted at the “L- or ‘M” failure
rate lnlti all y and shall be based on results of the qualification inspection
specified in table 11.

The number of relays to be subjected to qualification
i“~~~~~~~n %%%%+ ”specified in table 11 (see 1/ and 2/ of table 11). The
sample shall be selected from a production run and–shall ~e produced with
●quipment or procedures normally used in production. The qualification sample
shall be as defined in table 11.

4 .4.2 Inspect Ion routine. Sample units shall be subjected to qualification
inspection outlined i t b Te 11, In the order shown, except that groups 11 through
VIII may be conductednc o~currently. All sample units shall be subjected to the
inspections of group 11. These sample units shall then be divided into SIX groups
?,s specified in table 11 and subjected to the inspection specified for their
particular group. ●

4.4.3 Failures. Failures fn excess of those allowed in table 11 shall be cause
for refusal to grant qualification approval.

4 .4.4 FR q“aliffcation. FR qualification shall be in accordance with the
general and detailed requirements of 141 L-sTo-690, 141 L-sTo-790 in its ent!rety, and
the following details:

a. Procedure 1: Oualiftcation at the initial FR level. The manufacturer may
qualify his products to failure rate levels ‘L- or ‘M” Initially.

b. Procedure 11: Extension of qualification to lower FR levels. To extend
qualification to a lower FR level (see table 1111. data from two or ❑ ore
styles of slmllar construction may be combined.

c. Procedure 111: Maintenance of FR level qualifications. Nafntenance
period of table IV shall apply. Regardless of the number of production
?ots produced during this period. the specified number of life test unit
cycies shall be accumulated to maintain qualification.

The manu:a<turer shall pres&lect :hc sanpling pldn to be used during the
maintenance period from table IV. In the event that failures occur exceedfng the
sampling p;an selected (i . number), the i~l lure rate of the p,. wuct shall; tie
increased one level or the product removed from the Qualified Products List. The

qualifying activity shall be promptly informed of the faf lures.

14
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4.5 Verification of ualiflcat{on. At. all fa$ lure rate levels and maintenance*
veriuds speclt led In t &--lT the manufacturer shall compile a summary of the
results of quality con forma”c~ inspections and (where applicable) eatendcd fl? tc$t
data. )n the tom of a verification of qualifications report. and forward it to
the qualifying act(vity as the basis of continued qualification dPDr OVdl at
o-month Intervals. In aadit{on to the Periodic submission of FR test data. Lhe
❑anufacturer shall Immediately notify the qualifying act fvfty whenever the FR data
indicates that the manufacturer has failed to maintain his qualified FR l@v@l.
Contlnuatton shall be based on evidence that, over the 6-month per$Od. the
following has been met:

a. Ver{ficat$on by the qualifying activity that the manuf.tcturer meets the
requirement of MI L- ST O.790.

b. The manufacturer has not ❑edified the des{gn of the {tea.

c. The specification requirements for the item have not been amended so as to
affect the character of the Item.

d. Lot reject$on for group A inspection does not eaceed 10 percent or one
lot, whtchever is greater.

e. Requirements for groups O, C, and O are met (Where applicable).

f. The records of all FR tests combined substantiate that the ‘L- (3. O
percent), ‘n. (1.0 percantl. or ‘P” (0.1 percent) FR levels have been
❑afnte. fried or that the manufacturer cont{nues to meet the .R - (0.01
pcrccntl F$! level for which qualified. although the total component cycles
of testing do not, as yet, meet the requirements of 4 .4.4 (see table IV).

If group C or O test requirements were not ❑et and the ❑anufacturer has taken
corrective ●ction satisfactory to the Government, the forwarding of the
verification of qualtficat {on report may be delayed until within 60 day$ after
completion o; retesting of the group C or O inspections. In this case, the
qualifying activity shal I be notiffed of this condftfon wfth{n the time the
origin?l verification of qualification report was due. All reports shall be
Certif$ed by a responsible Company official and the Government {nspector.

<.6 ~R ICwel deter mi”ati o”. Oetcrmlndt$on of FR levels than be based uPOn
data fr~ completed li Ie and intermediate current tests. Oata for
determination of FR levels shall be accumulated (n the fol10win9 manner:

a.

b.

c.

4 .6.1
derived
include

The qualification test sample:.

lest on every production lot which has been submfttcd for groups O and C
qualfty conformance inspection.

Icst results of relays wh{ch have a similar internal design and
construction, same prod. ctlon processes. same or higher envlronmcn:ai
caoahllify. and same c!lectric41 charactrristfcs as the aualff ied r.? lay and
h’htch have been tested in &ccordancc w{th the groups B and C qualf:Y
conformance inspection conditions. These relay tyo. s must be rt.i-w.d and

approved by the act fvfty responsible for qualification prior to being
considered as acceptable relays for use in obtaining FR data.

Records. Test records shall be ❑alnldined which shall fftclude the data
from the sources specified in 4.6. Ihc c.anple forms shown in l! IL- ST O-690
the m(nimum information required and a suggested format for this report.

ICS1 data on every production lot that haz been Submitted for qudlity conformance
i.:pcct {on shall be” included.

o
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Data from test records shall be used to cOMPute4 .6.2 FR__level computation.
the observed fallurc rates of’ the sample units using a maintenance of FR record
form similar to figure 1 “f MI L. ST D.690. For this computation, a sample unit
tihich fajls at any given cycle shall be classed as a failure for all subsequent
measurements, However, the con Lrdc Lor, at his option. mdy physically remove
iailcd sample units from the test. It” a failed sample unit is not removed. the
cycles accumulated subsequent to its failure shall not be counted toward the
cumulative commoner, t cycles shown on record form.

4 .6.2.1 Contact FR comp”tati.an. The data from tests shall be recorded in such
a manner so that, ]f necessary, it can be analyzed to compute contact FR.

4 .6.3 Exemption of data. Exemptions of data requirement in UIL-STO-690 shal?
apply.

.f. i,.4 gyalificat ion aPvvoval for hiqh~r F?. Qualification. approval gravted for
one of the lTiFi_Fk levels will include qualf ffcation for all of the higher FR
levels; e. y., qualification approval for level “R” will include qualification
aPPr OVal fOr ]e.cls “P”. ‘,M” and ,,L”,

4.7 Quality conformance inspection.

4 .7.1 Inspcctjon of product for delivery.
shall Conslsr or 9r0u P A Inspect Ion,

Inspection of product for delivery

‘0:::;:::’‘“spec:io”MI”

An inspection lot shall consist of all relays covered
by a single specl lcatlon sheet, produced and sealed under essentially the same

and offered for inspection at one time within a period not to exceed 1
month. This shall ,not preclude tl, e manufacturer rrom forminy sublet, at shorter
intervals to assure control of critical processes.

4. 7.1.2 Group A inspection. Group A inspection shall consist of the
inspections spccl Fled In tabfe V. in the order shown.

4 .7.1.2.1 Sampling plan. The tests in subgroups 1, 2, 3, and 4 shall be
performed on each relay offered for inspection, except as noted. If. du~ing the
100 percent inspection of subgroup 3, over 5 percent of the relays are discarded,
then the entire lot shall be rejected.

<. 7.1.2.2 Rejected lots.

a. Subgroup 1. See 1/ of table V.—

b. Subgroup 2. Rejected lots shall not be offered for reinspection.

c. Subgroup 3. Rejected lots shall not be offered for reinspection.

d. Subgroup 4. see ?J, ~1, and fil of table V.

1(,
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TAUL[ ]1. Oualifi.cation inspection.

1 I I
I Inspection lRequf.ecficntl lest

I paragraph I cicthod
: Ipardgrapl

I I
I 1 1

I Group 1 i I
1 I I
lClednfng and small particle
I inspection (when specified)- -~ 3.5 j 4.8.2
I

Group 1 I I I
I I I

iScreening - - - - - - - - - - -i 3.6 j 4.8.3
lVisual aid mechanical I I
I inspection {internal) ~/. . .1 3.1. 3.3, I a.8. l

I I 3.4, 3.30 I

Isolde rdbilily
-i 3.7

I
I [3 sample un{tsl - - - - - - I 4 .8.4
Insulation resistance - - - - -1 3.9 I 4.8.6

10telectrlc withstanding I
IWoltagc -------- ---
lEleclrical Charactcristlcs:

.: 3.10 I 4.8.7

~ Coil resistance- - - - - -- -1 3. 11.1 I 4.8. 8.1

I I

‘o /
I

Static contact resistance and I I
Contdct voltage drop- . . - .1 3 .11.2 I a.e. e.z

Specified pickup, hold. and I
drOpOUt values (voltagcsl - -1 3. 11.3 I 4.s.8.3

Operate and release time . - -1 3 .11.4 I a.e. e.4
Contact dynam{c I

characteristics . . . . . - .! 3. 11.5 I 4 .8.8.5
Coil transient suppression

(Mhen specified)- - - - - - -~ 3. 11.6 I 4.e. e.6

Neutral icreen (.+pplfcable to I I
two coil latching relays only)t 3 .11.7 ~ :.:. ;.7

ideal ------------- -~3. e
lVisudl and mcCha”l Cal

. .
I

I inspection lcnternal) I I
) dimensional CheCi. OK 2 SdOIVIC !
~ units only -------- . -/ :.;, ;.;6 ~ 4.0.1

I I 3:36 ‘ ‘1

~1
umbev .1 111.mlier ofl
nple uniislfailurcs I

LO be Ial lowed i
inspected I t

I
I /
I I

II sample I
)nlts ~/ I

i
1=

I
I
I
I

See f00tn0t@5 at end of table.
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TABLE 11. ~Udlifi C.3110. inspect iofl . Cont{nued

~_ .
I

ln5pecti0n lUequiremernt
I Daragraph

I
I

Group JII
I
Ilnermal shock - . - - . - - - -~ 3.12
lResi stance to solvents- - - - -1 3.26
lShock (specified Pulse) - - - -i 3.13
Ik’i br ation [sinusoidal). . . . -I 3.I4
lVibration (random]. . . - . - .I 3.14
lPdrli Cle iGWdCt noise detection!
I (p IMD, when specified) . - . -I 3.27
lAcceleratl On- - - - - - - - - -1 3.15
iTerminal strength - - - - - - .1 3.16
llffisuld Lion resistance . - - . -~ 3.9
lDielectric withstanding
I voltage ------------ I3.1O
)Electrfcal characteristics: I
I Coil resistance- - - - - - - -1 3 .11.1

Static contact resistance and I
contact voltage drop- - - - -1 3 .11,2

Specified pickup, hold, and I
dropout values (voltages) . .1 3. 11,3

(lvcr?. te and release time - - .1 3 .11.4
Contact dynamic

characteristics - - - - - - .1 3. 11.5
Coil transfent suppression

(when specified)- . - . . - -1 3. 11.6
Neutral screen (app’ icable to I
two coil latching r, lays only]( 3 .11.7

---- -1 3.8ied l------ --
fisual and mechanica

inspection (cxterna )- - - .; 3.1, 3.3,
I 3.4, 3.?9
I 3.30

,1
I

See footnotes at end of table.

I

Test
method

mrag rap

4 .8.9
4.8.23
4.8.10
4.0.11.
4.0.11.

4.8.24
4.8,12
4.8.13
4.b.6

4 .8.7

4 .0.8.1

4 .8.8.;

4 .8.8.:
4 .8.8.1

4 .8.8.!

4 .8.8.(

4 .8.8.;
4 ,8.5

4 .8.1

,mber of
IPIC un(ts

LO be
nspec ted

4

umber of
ai lures
11 owed

1
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TABLE !1. 0ualiflc8Lion insvectlon - Continue G.

Inspection

Group IV

agnetfc interference - - - - .
oil life [tpplfcablc Co
continuous duty relays only) .
es fstancc to solderfng heat- -
●lt atmosphere lcorro$fon) - -
nsul ation resistance - - - - -

,t electric wlth$tandfng
voltage -------- ----
lectrfcal character fstlcs:
COtl resistance- - - - - - - -
Statfc contact resistance and

contact voltage drop- - - - -
Speciffed pickup, hold, and

dropout values {v01td9e S) - -
Operate and release time - - -
Contact ctynam!c

characteristics - . - - - . .
Coil transient suppression

(when sPecfffed)- - - - - - -
Neutral screen (applicable to
two cofl latching relays only)

ie #l----- ------- --
‘Isual and mechanical
inspection [external)- - - - -

5!Z!!FQ
Iverloadbl ------ ----
,tfe 51 ----------- --
‘ermi~al strength ~1- - - - - .
nsulatfon resistance - - - - -

Ifelectrfc withstanding

?
volta e------ ------

:lectr cal characteristics:
Cofl resistance- - - - - - - .
Static contact res{$tance and

contact voltage drop- - - - .
Speciffed p!ckup. hold, and

dropout values (voltages) - .
Operate and release tfme - - .
Contact dynamfc

Character lstlcs - . - - - - .
Cofl transient supc. rcssfon

(when specified)- - - - . - .
Neutral screen (applicable to
two coil latching relays onlyl

deal -------- ------
ffsual and mechanical

{nspectlon {external

!e footnotes et end o’

---- .

table.

equ{remenl
paragraph

3.17

3.1 B
3.19
3.20
3.9

2.10

3. 11.1

3. 11.2

3.11.3
3.11.4

3.11.5

3. 11.6

3. 11.7
3.8

3.1, 3.3.
3.4, 3.29
3.30

3.21
3.25
3.16
3.9

3.10

3.11.1

3.11.2

3.11.3
3.11.4

3. 11.5

3. 11.6

3. 11.7
3.8

3.1. 3.3.
3.4, 3.29

3.30

lest
method

aragraph

4.8.14

4.8.15
4.8.16
4.8.17
4.8.6

4.8.7

4.8.8.1

4.8.8.2

4.8.8.3
4.8.8.4

4.8.8.5

4.8.8.6

4.8.8.7
4.8.5

4.8.1

4.8.18
4.8.22
4.8.13
4.8.6

4.8.7

4.8.8.1

4.8.8.2

4.8.8.3
4.8.8. a

4.8.8.5

4 .8.8.6

4.8.8.7
4.8.5

4.8.1

I
Number of lNumber of
nmple units lfai lures

,n~oe~~ed ~al lowed
P

I

1

I
For quallft~~t~;nz}o

level
6.----U-

;:::::::
3tl. --5-5

I
f

i I
For qualfftc.!tlon to I

level “m. 1/ II ;
21-----U
38-----1 I

I I

/
I :

I t

I i
I

I
I

I
I I
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TAUL[ II. Qualification insppct inn . Continued.

~- –
, Inspection
I
I
I

I Group VI

Intermediate current 7/ . . . -
Insulation resistance–- . - . .
)ielectric withstanding

Volta ge ----- -------
:Iectrical characteristics:

Coil resistance. - - . . . . -

Static contact resistance and
contact voltage drop- . . . -

Specified pickup, hold, and
dropout values (voltages) .

Operate and release time . . .
LOntact dynamic

characteristics - - - - - - -
CO(1 transient suppression

(when specified)- - - - . - .
Neutral screen (applicable to
two coil latching relays only)

,e al....- ------- . .
lisudl and mechanical

inspection (exter”, ii)- . . . .

Group Vll

!upture ~/ 8/ -. . . . . . . .
nsuldtion ?es istance - . . . .

dielectric withstanding
vOltalJ e------ ------

,t. al----- . . . . . . . . .
lisual and mechanical

inspection (externi l]- . . . .

See footnotes on next page.

cqui rcmen
paragraph

3.24
3.9

3.10

3. 11.1

3. 11.2

3.1
3.1

3.1

3.1

3.1
3.8

.3
.4

.5

.6

.7

3.1, 3.3,
3.4, 3.29
3.30

3.22
3.9

3.10
3.8

.1, 3.3.
.4, 3.29
.30

rest
method

aragraph

4 .8.2
4.8.6

4. 8.7

4. 8.8.1

4. 8.8.2

4 .8.8.3
4 .8.8.4

4 .8.8.5

4.8.8. G

4 .8.8.7
4 .6.5

4 .8.1

4.8.19
4 .8.6

4. 8.7
4 .8.5

4.8.’1

~1
Numhcr of lM. mber ofl
ample units lfa ilures I

to be Ial lowed I
inspected I

—--r---l

4

2

I

I

I

I

o

0
I

I

I

211
●
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TAifLL 11. Oualiflcatlon inspection - continued.

~ lnspcc L[On

I
1
I
I Croup VIII
I
Iline current characteristics- -
lCOntinuOus current - - - - - -
Insulation resistance . - . . .
10ielectric withstanding
I voltage ---------- . .
Itlcctrlcal cf:atacter{s tics:
I Coil resistance- - - - - - - -
I St4ti C contact resistance and
I contact voltage drop- - . - -
I SPeclfied pickup, hold. and
I dropout values (voltages). .
I Operate and release time - - -
I Contact dynamfc
I chdracteristlcs - - . - - . -
I Coil transfent suppression
I (when specified)- - - - - - .
I Neutral screen (apDlfcablc to
I t*o coil l.atchi. g relays only]
lSeal ------------ --
lVi Sual and mechan~cal
I inspection [external). - . - -
I
1

;,

al

cqulrcmcnt
l)ara~raph

3.23
3.28
3.9

3.10

3. 11.1

3.

3.
3.

3.

3.

1.2

1.3
1.4

1.5

1.6

3. 11.7
3.8

3.1. 3.3.
3.4, 3.29,
3.30

Test
method

,aregrapb

4.8.20
4.8.25
4 .8.6

4 .8.7

4 .8.6.1

4 .8.8.2

4 .8.8.3
4. 8.8.4

4. 8.8.5

4 .8.8.6

4. 8.8.7
4 .8.5

4.8. i

I
Number or l~umber of
amu~g ;;itslfal lures

Ialluwed
inspcctcd I

I
I

291/
z~fl

I

I
I‘1

Cleanfng .tnd small particle Inspection shall not contribute failures for
quaiif{cat{on purposes.
Upon complct{on of clean<nq and small particle insocction, the Qualification
SaEIple S Shall Cont$nuc through ❑anufacturing prior to entrance into groups It
through VIII. Manufacturers should select 8 sufficicn Lly large saIDPlo Si2@ to
insure the .elay S required Ior the sample SIZC spccificd in group V are
av?ilabl@ unon comuletlon of all manufactur$na nrocesse$ Drt Or to bc9innln!I Of
the lest{ ng”spccil~ed {n groups II thrOugh Vli l’.
One unsealed sample unit shall bc subjected to the internal inspection.
Applicable to high level rat fngs o“l Y.
The sdmple size shall be equally divided among the specified contact rating
and shall bc of sufffciont size to test a minimum of two relays per contect
rating w{th rated 1040s 00 all cone.acts.
lest four $dmple relay$ subjected to the highest current life test. lh@sc

four samples shall bc subjected to terminal strength ano seal. No failures

shall be allowed.
Ir:e-mcd+.>t. -u-r..nt 0:cr3tf0” ffis$ rYcle: .vrl Y to ~$f- Ial)urc rate
aualiflcdtt on.
One unit shall be tested for th@ C.C rupture lodd and one for the dc ruPture
load. If no tic or ac load is specified both unfts shail be tested for the
load specified. II rupture is not specified ISCC 3.1), thi$ 9rou P ~hall be
umilted from Lhe qualification program.
Tbe two units tested for time current characteristics and Lhc two unfts for
continuous Current shall bc comb!ncd fnr the remafning tests.
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141 L-R-83536

TAll Li 111. Requfrc. merits for exten:ion of qualification to lower (better)
faliure rate 1,”!=1s (VI) perc~nt confidence level}.

-1 1 I I
I Failure l Qualified failure ratel Cumulative unit cycles in millions Al I
Irate level llevel(L/lo, oOO cycles)l I
I symbol I

/c
I I I I I

.01 C=11C=21C.3 IC=41C =51
I I I I

H I 1.0 I 2.301 3.89/ 5.321 6.681 7.99; 9.271
P 0.1

;R
23.0 I 38.9 I 53.2 I 66.8 I 79.9 I 92.7 I

I 0.01—— I 23o 1389 1532 1668 1799 1927 I

~/ C = Acceptance number or number of failures permitted.

TABLE IV. Sampl ing plan for maintenance of FR level qualification
60 Per Cent confidence level].

-r I I I I
FR 10ual~ffed FRI Uax imum I Cumulative unit cycles in millions Al

Ilevel 1(2/10.000 I qualification I
Isymboll cycles] I maintenance I I I I I 1
I I period Ic=o IC. lIC.21C.31C. 41c .51

I 1
IL 3.0 6 months I 6731 1.031 1.391 1.751 2.10 /
IM I 1.0 I 6 months I .6;:6; i.021 3.1OI 4.181 5.251 6.30 I
1P

●
0.1 12 months

IR /
I 9.16 I

0.01
20.2 I 31.0 I 41.8 I 52.5 I 63.0 I

I 24 months I 91.6 I 202 I31O 1418 1575 I 630 I

~/ C . Acceptance “umber or number of failures pc. rmittcd.

I

2?
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TABLE V. GvOUp k inspection.

Inspection iRequirt.ment
I paragraph

I
Subgroup 1 I

leaning and small particle /
inspection (when spocifiedl - .! 3.5

Subgroup 2 I

ibratio” (s fnusofdall - - - - -1 3.14
fbretfo” (random) 2/ - . - - -1 3.14
article impact noi~e detection]
PIMD, “he” specified - . - - -1 3.27
creening. internal moisture. -l 3.6
crcentng, run-in - - - - - - -~ 3.6

Subgroup 3 i

nsul ation resistance 3f - - - -~ 3.9
delcctric withstand{n~
“*lta.3e 3/------ ----
lectrica T characteristics:
Coil reslslance ~J . - . . . .
Static contact resistance and

contact voltage drop- - - - -
SpeC{fied pickup, hold, and

dropout values (voltages) . .
Operate and release time - - -

I Contact dynamic
I characteristics - - - - - - -
I Cofl transient suppression
I (when $pecificd)- - - - - - -
I Ileutral screen (applicable to
I twO Cofl latching relays only)
I

Subgroup 4
i
lSoldcrability ~/- - - - - - - -
;Scal ------------ --

I
lVisual and mechanical
I inspection [external) ~1~1 - -
I

3.10

3. 11.1

3. 11.2

3. 11.3
3. 11.4

i 3. 11.5
I
I 3.11.6
I
I 3. 11.7
1

I
I 3.7
I 3.8

3.1,3.3.
3.4.3.29.
and 3.30

,

❑ethod I inspection 1

=$@!
I

I

I
4. 8.2 I

)
i

i
0.8.11.11
4.8.11.21

I
4.8.24 I
4 .8.3.1 1
4 .8.3.2 I

I

i
4 .6.6 I

4. 8.1

!
4 .8.8.1 I

4 .8.8.2 !

I
4 .8.8.3 I
4 .8.8.4 I

4. fj. lt.5 I

4 .8.8.6 I

4 .0.8.’

4 .0.4
4 .8.5

4 .0.1

i

1
I
I

I
I
I

I

100 percent
$nspectfon ~1

100 percent
inspection
discard all
faflcd relays

i
I

I
I
i

I
I
i

I
1

I

See footnotes on next page.

?.7
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1, Cleaning and small particle inspection shall not contribute any failures to
the inspection lot that has bee” s.hmittedl for group A testing. Upon
completion of cleaning a“d small particle Inspection, the relays submitted in
the applicable inspection lot shall continue through the manufacturing process
and then be Subjectrd to the tests as Sper, if ied in subgroups 2 through 4.

~/ Unless otherwise specified (see 3.]), performance of random vibration shell he
part of qualiffcat ior, inspection and group C inspection.

3) Testing sequence optional for insulation resistance, dielectric withstanding—
voltage, and coil resistance only.

fl Soldcrability shall be required on 13 sample relays drawn at random from each
inspection lot. In the event of a failure, the entire lot shall be reworked
and a second random sample taken. !Ahen rework requires the replating of the
relay, the .?”t ire lot. shall he submitted for all group b, inspection after
passing solderabf Iity. If the rework requfres only the solder dfppfng of the
terminals, then the entire lot shall be resubmitted for subgroups 3 and 4
testing after passing solder ability.

~1 Physical dimensions and we fght shall be measured on two sample units per lot,
minimum. In the event of a failure, the entire lot shall be screened and
rejects discarded.

~.? Harking defects only may bc reworked.

4 .7.1.2.3 Manufacturerss production inspection. If the manufacturer performs
tests similar to those specified i“ subgroup 3, table V, as the final step of his
production process, group f+, subgroup 3, inspqctio” may be waived and the data
resulting from the manufactut-cr, s production \ests may be used instead. Authorfty
LO waive the subgroup 3 inspection shall be gqa”ted by the qualifying activity
only. The followfng Crltcrfa must be complied w{th:

a.

b.

c.

d.

e.

Tests conducted by the rna”ufacturer during production shall be clearly
identical to or more stringent than that specified for subgroup 3. Test
Conditions shall be equal to or more stringent than those specified for
subgroup 3.

f’manufacturer subjects 100 percent of the product supplied under this
specification to his production teSls.

The parameters measured and the failure criteria shall be the same or more
stringent than those specified herein.

The lot rejection criterion is the same or ❑ ore stringent than that
specified herein.

The manufacturer shall make available all information concerning the test
procedures and instrume”tat{on used in his production tests. This data
shall be provides as part of the evaluation required for HIL. ST D.790. The
manufacturer shall also make available to the Government all records of
all Oetail test aata resulting from production tests.

4 .7.2 Periodic inspections. Periodic inspections shall consist of groups B, C,
and Lt. Except Where he results of these inspections show noncompliance with the
applicable requirements (see 4.7.2.4), delivery of products which have passed
group A shall not be delayed pending the results of these periodic i“spcctions.
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4.7.2.

NIL. R.83516

Group B inspt-ctlo”. Group O inspection shall cons{st of the tests
$pccificd in table VI and shall be ❑ade on samplt. units which have been subjec tea
to and have passed the group A inspection.

•a~~~~~i~~~r %%i~\aJ cycles generated meet the ❑ai”tem”c.? of
lhe test sample size shall be determined by the

qualification requirements specfffed for the qualified failure rate level (see
4.4,4). In any event, a ❑in imum of one samplo unit shall be selected from each
10L. The relays te$ged during a main Le”ancc period shall be representative of all
relays produced during this period. The accumulated date shall be used for
❑aintenance and extension of failure rate qualification. Data from l{fe test
sample units and intermediate current $ample units from group C inzpcct{on shall
be includca In thfs sample.

4 .7.2.1.2 Disposition of sample un{ts. sanPlc units which h.sve been subjected
to group 0 inspection shall not be del$ vcred on the contract or purchase order.

4. 7.2.2 Group t inspection. Group C inspection shall consist of the tests
specified in table VII G=p C inspection shall b.? made on sample units Selc CtCd
from inspection 10LS which have passed the group A inspection.

4. 7.2.2.1 Sampling plan. Three sample units shall be tahcn from production
very ❑onth for group I , and four sample unfts every 6 ❑onths for groups II and
11 (see table VII).

4 .7.2.2.2 Defective. If one or more sample units fafl to pass group t
nspect ion. the sample shall be considered to have failed.

4 .7.2.2.3 Disposition of sample units. Sample units wh$ch have been sublectCd
o group C inspection shall not be deli verca on the contract or purchase order.o 4 .7.2.3 Group D inspection. Group O inspection shall consist of the tests

specffied in table vi]] LrOUP D fn5Pe Cti0’n shall be ❑ade on sample units
selected from inspectio~ Iots wh{ch have pessed group A inspection.

fo~”~~~;~”~l %%+&%%; from product,.” every 36 month,. No failures shall be
Four sample units for group I and four sdmple units

permit tee.

4.7.2.3.2 Defective. If one or more sample units fail to pass group D
inspection, the sample shall be considered to have failed.

4 .7.2.3.3 Disposition of sample units. SdmVle units which halve been subjcctcd
to group O inspection shall not be delivered on the contract or purchase order.

25
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TAULE V1. Grou ? O inspection.

7
.—.. --- ..——. .-,.

“1
Inspection lR~quirentcntl lest i

I I pdfagrdpl! I method I
Iparagrapnl

I
—.

1
lLifc l/ ---------- .. 13.25

r—~
I 4.8.:2 I

Ilnsu)Stion resistance . . . . ./ ;3.9 I 4 .8.6 I
l Dielectric withstanding
I voltage ---------- .- I3.1O I 4 .8.7 I
lElec Lrical characteristics:
I Coil resistance- - - - - . - .{ 3. 11.1

I

I Static contact rec. is. ta”cc and I
I 4.8.8.1 I

I contact voltage drop- - . - -1 3. 11.2 I 4 .8.8.2 [
! Specified pickup. hold. and I
I dropout values (voltages) . .1 3. 11.3 I 4.8.8.3 ~
I Operate and release time - - -/ 3. 11.4
i Contact dvnamic

j 4.8.8.4 j

cha”rdcte; )s tics - - . - . - -i 3 .11.5
1 Coil transient suppression
i (when specified)- - . - - - .1 3. 11.6
I Neutral screen (applicable to I
( two coil latching relays only)l ~3. 11.7
l Sea l ---------- .--- 13,8
iVisual and mechanical II

I 4.ti.6. !J j

~ 4.8. 8.6 ~

I 4. 8.8.7 1
\ 4.8.5 I

I inspection (external)- - . - -1 3.1, 3.3, \ 4 .8.1 I
I 3.4, 3. 29.1

I I 3.30 I

Al Sample units shall be tested in the following sequence
of contact loads until all specified loads are tested.
as applicable: First, resist ~vc; second, inductive;
third, low level. When all specified loads are tested,
then the sequence shall resume. Each sample shall be
tested at only one contact rating with rated loads on
all contacts.

4 .7.2.4 ~oncomplfance. [f a sample fails tfi IIass the group n, c. O. D
inspection, t~c lllan.7acturer shall notify Lhe qualifying activity and the
cogniz~”l <nspcctio” activity jmmedi at ply of ,s”cl, fail”rc end take ~Orre~tive
action on the materials or processes, or both, as uarpantcd, and on all units of
Vroduct which can be Corrected and which were manufactured under essentially the
$dme materials and processes, and whfch are considered subject to the same
failure. Acceptance and ship,nent of the product shall be discontinued until
corrective dcti o”, acceptable to the qualify l’ng activity has been taken.
the corrective action has bet. n taken,

After
group [l or group D inspection shall be

repeated on additional sample units {all inspection, or the inspection which the
original sample failed, at the option of the ‘qualifying activity). Groups A and B
inspections may be reinstituted; however, final acceptance a“d shipment shall be
,iilhicla u,, t.; l the gv~up c or gtoup O inspeccio” has shown that tne corrective
action bias successful III the event of failure after reins pccti o”. information
Lunc. r#, img 1 (,. fdiiure shdli uc furni, wd LIJ t“e cugrdi~.amt inspecai. n dcc, vnty ena
the qualifying activity.

4.7.3 inspection of packaging. The sampling a“d inspection of the prn~t?rvatio”
and interior pa’k mark, ng shall bc in accordance with the groups A and D quality
con forma”cc inspection reqtiireme”t$ of MI L- P4116. The sampling a“d inspection of
the packing and marking for shipmo”t and storage shall be in accordance with the
quality assurance provisions of the applicable container specification and the
marking requirt!menls “f MIL-S TO-129.

z 1>

I(
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i inspection
I

i Group 1 (every ❑onth)
I
Ilnter%ediatc current - . - . .
lTerm{nc.1 strength - - - - - - -

Insulation resistance - - - - -
lDielectr Sc withstanding
lvoltagc---- ..: ~--- -
I Electrical characteristics:
I Co{l rcsfstancc - - - - - - - -
I static co” Lact resistance and

contact voltage drop- - - - -
SDectfied vlckup. hold, and

dropout values (voltages) - -
Operate and relcaie time - - -
Contact dyndmlc

characteristics - - - - - - -
Coil tranzient supprcs$ion

(when tpccified)- - - - - - -
Neutral screen {applicable to
two CO{l latching relays only)

I deal ------------- -
lVisual and mocha n{cal
I inspection (eatcrnal)- - . - -

!

/ Group 11 Ievery 6 months)

IThernal shock - - - - - - - - -
lShock (specified pulse) - - - -
Iv fbratlon 1/- - - - - - - - - -
Ilerminal i~renglh . - . - - - -
Insulation rcsistdnr. e . . . . -
l Dielectric withstdndin$
I voltage -------- ----
I[lectrfcal Characteristics:
I Coil rcsistdnce - - - - - - - -
I Static contact resistance and
I contact voltage drop- - - - -
I Specl (ied pickup, hold. and
I dropout values (voltages) - -
I Oporatc and release timo - - -
I Contact dynami C
I characteristics - - - - - - -
I Coil Lrans{ent suooression
I (when snec{f ied). - . - - - -
I Neutral screen (applicable to
I two coil Iatch{nil relays only)
Iscal ------------ --
lVisual and mechanical
I in5vcctfon (catcrna l). - . - -
1
I
I
See fuotnote% at end of tahl@.

oqui rcmcntl lest
paragraph I ❑ethod

lpdragrapt

I

3.24 ! 4.8.21
3.16 I 4.8.13
3.9 I 4. 6.6

I
3.10 I 4.8.7

I
3. 11.1 1 4. b.8. t

t
3. 11.2 I 4.8.6.2

I
3. 11.3 I 4.8.8.3
3. 11.6 I 6.6.8.6

I
3. 11.5 I 4.0.0.5

3. 11.6 I 4 .8.6.6
I

3. 11.7 I 4.8.0.7
3.8 ~ 4.8.5

3.1, 3.3. i 4.8.1
;.:b 3.29,1

I

3.12 I 4.s.9
3.13 I 4.8.10
3.14 I 4.8.11
3.16 I 4.8.13
3.9 \ 4.8.6

I
3.10 i a.o.7

3.1:

3.1

3.1
3.1

3.1”

I
,1 I 4. 8.6.1

I
.2 I 4.8. 8.2

.3 I 4.s. 8.3

.4 I 4 .8.8.4

.5 I 4 .8.8.5

3. 11.6 i 4. fl. R.6
I

3. 11.7 I 4 .8.8.7
3.8 \ 4.0. s

3.1. 3.3. i 4. 8.1
3.4, 3.29.1
3.30

I

~
tlumber of
dmole units :
or” insvt. clionl—. .

“T

3

2

i
I

I

i

I
1
I
I
I
I
I

!

I
I

I
I

I

/

I
I

I

I
I
I

I

I
I
I
I

2!
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TABLE VII. Group C inspection - Continued.

~
Test I Number of

method lsample units !
araaraphl for fnspectf Onl.

I Inspection lRequlqement
! I paragraph

I I
I Grou P 111 (every 6 months) I

10verload ~/ - - - - - - - - . ./ 3.21
lLife ~/ ----------- -13.2S
lTerminal strength - - - - - - -1 3.16
Ilnsulttlon resistance - - - - -~ 3.9
,Ojg]:;t:lc itithsts.nding

9------------;3. 10

IE::::’::::S::;[::’: ”:’”C” - -1 3.11.1
I Static contact resist~n~e-and I
I contact voltage drop- . - - .1 3. 11.2
I Specified pickuo, hold, and
I drOPOut values (v01ta9es) - -1 3. 11.3
I Operate and release time - - -~ 3.11.4
I Contact dynamic
I characterf5tf CS - - - - - - -~ 3.11.5
I Co{l transient suppression
] (when specified)- - - - - - -1 3.11:.6
I Neutral screen [applicable to I
I two coil latching relays only)l 3.1~.7
~;;::; ,-aid-m;c;ai, i,i - - - - -/ 3.8/

I inspection (external)- - . . -1 3.1, 3.3.

~ :.;6 3.29,
I

1“

AI Written reports of Insulation resistance and operate and release
time are required only as a part of thermal shock; written reports
of the results of spec!fted pickup, hold, and must dropout val UeS
(V01ta9es), static contact resistance and contact voltage drop, and
dielectric withstanding voltage are required only as a part of
vibration.

i

4.8.18 1“
4.8.22 I
4.6.13 I
4.8.6 I

I
4.8.7 i

1

4.8.8.1 i
I

4.8.8.2 ~

4.8.8.3 !
4.8.8.4 I

4.8.8.5 ~

4.8.8.6 i
I

4.8.8.7 i
4.8.5 /

4.8.1 i
I

I

[

I

I

I
2

I

I

I

I

~/ Applicable to high level load ratings.

~/ Hfghest res. fstive load shall be used.

I

I

73
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TADLE VIII, Group O insvect{on.

lnsvcction

—— ——.

Group 1 (every 36 months)

esi stance to solvents. . . . .
ccelerat+ on- - - - - - - - - -
nsulat (on resistance - - . . .
$electric withstanding
voltage ------- -----
Iectrical characteristics:
Coil resistance. . . - - . - .
Static contact resistance and

contact voltage drop- - . - -
SPeCl fled PICk UD, hold, and

dropout values (voltages) - -
Operate and release time - - -
COntaCt dynamic

Characteristics - - - - - - -
Coil transient suppression

(when specified)- - - - - - -
Neutral screen (applicable to
two cotl latchlng relays only)
ear . - . . . . . . . . . . . .
{sual and mechanical
inspection (eatcrnall - - - - -

Croup 11 (every 36 months)

,agne tic Interference - - - - -
oil life (appllcoble to
continuous duty relays only) -
cSIStbn Cc to sO\dering heat- .
alt dtmosphcrc lcorrosl on) - -
“sul at ion resistance - - - - -

‘ ielectric withstanding
volt age------ -------

:Iectrical cheracteristlcs:
Coil resistance- - - - - - - -
Static contact resistance and

contact voltage drop- - - - -
Specif\ed D{ckup. hold. and

dropout values (voltages) . .
Operate and rclcasc time - - .
Contact dvnam<c

equ{ rement
paragraph

3.26
3.15
3.9

3.10

3.11.1

3.11.2

3. 11.3
3. 11.4

3. 11.5

3.li.6

;.~1.7

3.1, 3.3.
3.4. 3.29.
3.30

3.17

3.18
3.19
3.20
3.9

3.10

3. 11.1

3. 11.?

3.11.3
3.11.4

.
Character ist{c$ . . - - - . -~ 3 .11.5

Cofl tracsfent Guppre5sfon
(when specified)- - - - - - -1 3. 11.6

Neutra} $creen Iappllcab)e to )
two coil latching relays only)l 3. 11.7

iea l------ -------- 13.8
I{sual and ❑cchan$cal

inspection (external)- - - - .1 3.1, 3.3.
I 3.4. 3.29

lest
method

~ragrdph

4.8.23
4.8.12
4. 8.6

4. 8.7

4. 8.8.1

4. 8.8.2

4. 8.8.3
4 .8.8.4

4. 8.8.5

4 .8.8.6

4 .8.8.7
4. 8.5

4 .8.1

4.8.14

4.8.15
4.8.16
4.8.17
4 .0.6

4 .8.7

4 .8.8.1

4 .8.0.2

4.8. 8.3
6. 8.8.4

4.8. a.5

4. 8.8.6

4. 8.8.7
4 .8.5

4 .8.1

———

lumber of I
lmple units I
Ir inspection

I
I

[

I
1
I
I
I

4 I
I
I
I

!

I
i
I

I
I
i

I

:9
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4.8 Methods of inspection.

4 .8.1 Visual and mccha” ical. Relays shall bc ex. amincd to verify that the
materials, external des,m co. struct{ on. physical dimensions, marking, and
workmanship are 1. accordance with the applicable requirements (see 3.1, 3.3. 3,4.
3.29, and 3.30).

4 .8.1.1 Header glass. Header glass may have small irregularities, such as
bubbles, chips, and cracks. Microscopic examination with up to 10 power
magnification shall be used. The acceutabilitv of these defects will be based on
fi~ure 3, and the following:

a.

b.

c.

d.

e.

f.

9.

h.

i.

j.

k.

).

Broken or open blisters having sharp edges are not acceptable.

Blisters whose diameters exceed one-third Lhe radial distance between
terminal and the corresponding header metal (fo. a cluster of bli$ters thr.
combined diameters shall apply) are not acceptable.

Foreign material in or ~n the surface of the glass ~s not acceptable.

Dark spots [pigment concentrations) whose diameters exceed one-third the
radfal distance between term fnal and the correspond~ng header Metal are
not acceptable.

Circumferential cracks which extend more than 90” are not acceptable (see
figure 3).

Radial cracks whose lengths exceed one-third the distance between the
terminal and corresponding header metal are not acceptable (see figure 3).

Tangential cracks which are not co”fi~ed to a single Zone are not ●
acceptable ISCC figure 3).

Surface chips whose lengths or width s, exceed one-third the distance
between the terminal and corresponding header metal are not acceptable
(see figure 3).

Chip PCd meniscuscs are acceptable to the extent that Lhey do not e.tend
below the surface of the glass. and to the extent of 3.4.8h.

Meniscuses which cxtena up the terminal greater than .020 inch (0.51 mm)
or one-t h(rd the terminal diameter. whichever is greater, are not
acceptable.

Peripheral cracks at the boundary of the glass and surrounding header
metal are not acceptable.

Any terminals which apDear to be separated from the glass are not
acceptable.

In case of dispute, all relays shall
dielectric withstanding voltage, and
acceptability of tne header glass.

meet the applicable insulation resistance,
seal requirements, regardless of the
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NOT ACCEP1A8LC

REF (8)

RI? F{ I?)

REC ,Fl

REF (Cl

REF IM)

NOTE: Dashed lines indicate radial distance bettmen Lcrninal and header
met~l f$f.ldlng Lhe glass fnto three equal Odr LS (Zones).

rIcuRc 3. Inspect Ion aid.

4 .8.2 Cleanfna and small particle Inspection (see 3. S). Prior to hermetic

sealing 0? the relay can, a quali fication activity approved procedure for cleaning
and small perticle inspection shall be used.
gu{deline.

Appendix A ❑ay be used as a

.t. n.3 Scroenfno fs. e 3.6).

4.8. 3.1 Internal moisture. Relays (coils deenergizedl shall be held at .15° C

to .25° C for & ❑ inimum of JO minutes. The insulation resistance of all contact
pins to case only, shall be ❑easured and observed. The relay COI1 shdll be

ener lLed with 140 perccnl of rated voltage for a periotl of 2 1/2 minute>.
?

The
insu ation resistance of all contact pi”% to case only shall be vcri fled a ❑inimum
of once every 30 seconds durins this period and the Iowcst value shall meet the
requtrcmcnt$ of 3.6.

?:
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4.8.3. Z _Hun-in,

4 .8.3.2.1 ~h tern e?ature run-in.
:~::: be s.t.jecte~C_iiiWi7=ted voltage or current on the coi) ;~;a{s

Qualification inspection only:

For group A tcst!n~, relays shall be subjected Lo .125” C; the test chamber
snail stabilize .lt ‘]2S C .Jtter tnc specimens have been inserted into the :est
chamber. The test shall be performed with rated voltage or current on the coil
for 15 minutes minimum for relays weighing 1 ounce or less and 30 minutes minimum
for relays weighing over 1 ounce but not more than .3 pound. The specified ptckup
value (voltage) shall be tneasurpd to determine compliance with 3.].
temperature,

While at this
the relays shall be subjected to a 2,500 cycle run-in test. The

cycling rate shall be in accordance with the rate outlined in 4.8.3.2.3. Relays
shall have Lhc contacts loaded as follows: Open circuit load voltage 10 to 50 .V
dc or peak ac. The load current shall be 10 to 50 LIA. Each pair of mated
contacts shall be monitored during each operation in accordance with 4.8.3.2.4.

4 .8.3.2.2 Low temperature run-in. Following high. temperature, for
qualification only, relays shall bc subjected to .65 C with the coil or coils
deenergized for 1 hour. For group 4 testing, relays shall be subjected to -65” C;
the test chamber shall stabilize at -65”c after the specimens have been inserted
into the test chamber. The test shall be performed with the coil or coils
deenergized for 15 minute~ mtnimum for relays weighing 1 ounce or less and 30
minutes minimum for relays weighing over 1 ounce but not more than .3 pound. At
the end of either period, the specified dropout value ivoltage) shall be measured
to determine compliance with 3. 1. Uhile at this temperature, the relays shall be
subjected to a 2,500 cycle run-in test in accordance with the procedure outlined
in 4.6.3.2.1.

Haz imum cycle rate
(CYCle S pCr second] .

4 .8.3.2.3 Cycling-rate. The cycle rate shall be a maximum of .llmax imum
operate time Isecondsl p~us ❑ax$mum release tjme [seconds) cycles per second where
the operate and release times are those of the relay under test. ●

0.1

Nax imum c.peratc time + maximum release time
(seconds) [Seconds)

For latching relays:
Max, m”m cycle rat~ =

0.1

7X maximum latch Jve set time (seconds)

The coil shall be energized at rated voltage or current. Relays shall have the
contacts loaded as follows: Open circuit load voltage 10 to 50 mV (dc or peak
at). The load current shall be 10 to SO vA. Each pa$r of mated contacts shall be
monitored during e~ch overatlon i“ accordanc? with 4.8.3.2.4.

The contact resistance or voltage drop, as applicable,
sh~i?”;~zrn~n!%%%%;g 40 percent n!f”imum of each “on” and each “off period.
Thr monitoring equipment shall automatically turn off the test when a failure
occurs, or shall recovd every failure.

4 .8.3.3 Semico”auct.ar oevices in process screening (see 3.4.4.4). Relays
Lun Lalning ?emlconauctor ae vices Snnll nove had the semiconauc to~%ev ices screened
as follows prior to performance of the r“”-in jn accordance ‘djth 4.8.3.2. This
testing may be done by the supplier, in process, or as a final assembly.

d. Visual inspection i“ ac’orda”ce with HIL-STD-750, method 2073 or method
2074 as specified.

●
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#

b. Iempcrature cycle in accordance with HIL-STD.750, method 1051. test
condition Lt.

c. Ourn. in in accordance with MI L.sTo-150, mcthoa 1038, test condition A or
D, ekccpt temperature shall be 0125 C ❑lnlmum and test time shall be 24
hours minimum.

4. 8.4 Solderabllft] (see 3.7). Relays shall be tested {n accordance with
❑ethod 20B of HiL-blu-201. I he followfng detafls tnd c.xceptfons shall apply:

a. Number of term$natfons of eaCh part to be te5teLl: All.

b. lhe temperature of the ❑ol ten solder shall be a uniform .260” C *5. C
(*500” F *9” F).

4 .8.5 Seal (see 3.8). Relays shall be tested fn accordance with 4 .8.5.1 or
4.8.5.2, as applicable. 1. case of dispute, method 1014 of MI L- STO-ffLf3, test
condft ion B shall govern.

4. 8.5.1 Relays sealed with a trdce Rt.ldy> scdled tifth d tracer gas shall
be tested fn accordance with method MI L. ST O-202 or method $014 of
MI L- ST O.883. The followfng detafls shal~ apply:

a. hcthod 112 of ftIL-STO-202:

(1) Test conditfon C, procedure IV. Relays shall be back fflled with a
helfum tracer gas (90 percent dry gas and 10 percent heltum). For
gross leak, s$lfcone oil Shall not b@ used.

[2) Leakage rate scnsltfvity: 1 X 10-8 atm CM 3/s.

13) Measurements after test: Not applicable.

b. Method 1014 of kkIL-STD. LL83, tc$l condfl!on B.

4.8. S.2 R@lays sealed without a tre.Cer gas. Relays sea Ied wtthout a tracer gas
shall be teSted In accordance wllh &h a loT 4 of ktl L- STO.13Lf3. At the option of
the ❑anufacturer, efther ‘a- or “b”’%y”be u$ed. The following details shall
apply:

a. Method 1014 ffl L-sTD-883:

(1)

(2)

Test condftion Al or A2.

Measurements after test: Perform a gross leak test in accordance
with ❑ethod 112 of ffl L- ST O-202, test condltfon A, B, or O. Stlfcone
ofl shall not be u$ed. At the optfon of the manufacturer, the ~ross
leak test of ❑ethod 1014 of ftl L- STO.883, test condltfon C, may e
used.

b. method 1014 of !lll-STO.2183, test Condft ion ff

a.8. 5.3 Radtetsatope dry gross leak test Iept\onti l). 7his test shell be u$ed
only to tesl acvlces Lh t I nternal Iy cOntaln some krYPt On-85 absorbing medium,
such ds electrical fnsufatfom.

“r?anf~’
or molecular sfeve mater iaf. Thfs tett

shall bc permitted only ff the fo lowlng requirements are met:

d. A $ to 10 mfl diameter hole shall be
device to bc tested. (This fs a onc
until d desiyn change is made in the

made in a representative unit of the
time test that remafn$ in effect
relay internal cc. nstructl on.)

33
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●

b. The device shall be s.ubjccted to this test condition. If the device
exhibits a hard failure, this test condition may be used for those devices
represented by the test unit. II lhe device does not fail, this test
shall nut b? used dnd instead a +125° C fluorocarbon gross leak shall be
performed in accordance hith M: L. STD-202, method 112, test condition D,
eAcep L Lhe $pecimct, shali be observca from tnc instant of immersion for 1
minute minimum to 3 minutes maximum.

4 .8.5.3.1 Apparatus. The following apparatus shall be required for this test:.-

a. Radioactive tracer gas activation console containing krypton.85/dry
nitrogen gas mixture.

b. Counting station uith sufficient sensitivity to determine the radiation
level of krypton-85 tracer gas inside the device.

c. Tracer gas mixture: Krypton .515/ory nitrogen with a minimum allowable
specific activity of 100 micro cur$es per atmosphere cubic centimeter. The
specific activity of the krypton .85/dry nitrogen mixture shall be a known
value aHd determined on a once-a-month basis as a minimum.

4 .8.5.3.2 Procedure. The devices shall be placed in a radioactive tracer gas
activation tank and ifi e tank shall be evacuated to a pressure not to exceed 0.5
torr. The devices shall then be subjected to a minimum of 10 psig of
krypton .85/dry nttrogen gas ❑ixture for 30 seconds. The gas mixture shall then be
:;:;yated $n storage until a pressure of 2.o torr maximum e,lsts in the activation

The evacuation shall be completed {n 5 minutes maximum. The evacuation
tank shall the” be backfilled with air (air wash). The devices shall then be
removed from the activation tank and leak tested within 2 hours after gas exposure
with a scintillation-crystal -equipped counting station. Oevices indicating 1.000
counts per minute or greater above the ambient background of the counting Statl On

o
shall be considered a gross leak failure.

4. 8.6 Insulation resistance [see 3.9). Relays shall be tested in accordance
with method 302 of HIL-STU-202 with the relay i“ the energized a“d deenergized
positions. The following details shail apply:

a. Test condition: Test condition A (for relays with coil and contact
ratings both below GO volts), and B [fur all other relays).

b, Points of mca>”remc”t: P.s specified in pcints of application i“ table 1x.

TABLE 1X. Test details for dielectric withstanding voltage.

; Points of application

ioetween case, frame, or enclosure, and
I between all contacts in the energized

and deener$ized positions
[Between case, frame. or enclosure and

cu ills;
lBetween all contacts and coil(sl
lBetween open Contacts i. the energi, ed
I and decnergfzed positions
10etween coils of dual-coil relays
lBetween contact poles in the energized
/ and deeneryized positions

——__—— ..— ——

I I
Test voltage

I

I
I

I
I

1,000 +5 percent volts ac plus /
twice rated voltage or as 1
specifjed (see 3.1)

I

I
I

—— ———

:,4

Downloaded from http://www.everyspec.com



M1l -R-83536

(. 6.1 Dielectric .ithstaodi~-g voltage (see 3.10). Reldys shall be tested 0s
spccif ied~~ and, when spcclf!ed 1~ {n accordance w{th 4.0.7.2.
Testing fn accbr~a;ce with 4. 8.7.2 is not ;~~ui~c.d for group A test fng.

4.8. 7.1 At atmospheric prcs5urc. Relays shdll be tested in accordance with
method 301 or &I L. ST D-202. The Iol lowiny dcttils shdll apply:

a. Points of appl{catfon ?nd ffiagnftude of test voltage: As shown fn table IX.

b. Maximum leakage currcni: 1 lnA.

c. Duration of appltcatfon: 60 seconds mfnimum for qualification and groups
B, C, ana 0 tests; 5 seconds minimum for group A tests.

4 .8.7.2 At reduced barometric pressure. Relays specified for operations above
10,000 feet shall be tested in accordance with method 105 of MI L- STO-202. The
following details shall apply:

a. ffctho.1 of ❑ountlnfj: Normal ❑ounting moans.

b. Test condition: Test condition C. except maximum ambient temperature and
the altitude shall be as specified.

c. Tests during subjection to reduced pressure: As specified In 4.8.6;
e.cept test voltage shall be 350 volts. Ouration of application, see
4.8.7 .lC.

d. following these tests. relays shall be examined for evidence of arcing.
flashover. {nsulatlon breakdown, end damage.

(9
c. Not applicable.

4 .8.8 f.lectrical characteristics.

4.8. 8.1 COil resistance (see 3.11.1). Relay coils shall be tested in
accordance with ❑elhod J03 of MI L-STO -202.

4. 8.8.2 Contact voltage drop and static contact resistance (see 3.11.2}.

4.tl.8.2. l $tatic contact resistance. Relays shall Ite tested in accordance with
aethod 307 of btl L- ST D-202. TtIc following de:dils”and exceptions shall apply:

a. Method of connection: Connection jigs or other suitable means.

b. Test load: 10 nA ❑a&imum at 6 V ❑aximum (dc or peak at). Post tests

loads for high level Ilfe and intermediate current tests shall be 100 ❑A
at 28V dc.

c. Number of aCtuati OIIS pri Or tO MI.2d SUW~eiIt: Hone.

d. Nusber of test activations: Three.

e. Mummer ot measurements Der actlvatl on: une In eacn closes contact
position.

f. Points of measurements:

(1) Between all normally closed ❑died cOntdc Ls.

(.?) Between all normdlly open mated contacts. with the coil energized
with rated coil voltage (or currcnl\.

?5
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4 .8.8.2.2 Contact voltage drop. Relays shall be tested in accordance with
method 307 of tfl L-s TCl. Z02. The following details and exceptions shall apply:

e.

b.

t.

d.

e.

f.

9.

Method of connection: Connection jigs or other suitable means.

Test load: Rated reslstlve at 6 V maalmum (dc or peak at). Contacts
shall not make or break this load.

Number of actuations prior to measurement: None.

Number of test activations: Ten. For group A, one reading per contact
shall be used.

Number of measurements per activation: One {n each closed contact
posftfons. Unless otherwise specified [see 3.1), the cOntd Ct V01ta9e drOP
shall be measured after 1.5 ●.5 seconds.

Points of measurements:

(1) Between all nomally closed ■ated contacts.

(2) Between all normally open ❑ated contacts, with the CO!l energized
with rated cofl voltage (or current).

Post test loads for high level life and Intermediate current: Current and
voltage shall be the same as the life or intermediate test current or 100
mflli~mperes at 28 volts dc maximum.

4.8.8.3 Specified pickup, hold, and dropout values (voltages) [see 3.11.3).
Specl fled pickup, hold, and dropout values (voltage) shall be measured as
specified in 4.8.8,3.1, 4.8.8.3.2, 4.8.8.3.3, or 4.8.8.3.4. Unless otherwise
specified (see 3.1), for qualification and group O fnsp@ctf on. the relaY shall be
❑ounted in each of three ❑utuallv nernendfcular Dlames. Far auallty conformance
ins ectfon, the relay mounting p~s~t{~n {s optional.

!
A suitable indicating device

shd 1 be used to ❑onitor contact position. For group A inspection, it is
permissible to perform specified pfckup, hold, and dropout values [voltages] Usfn9
step function voltage changes as specified in 4 .8.8.3.1 or 4.8.8.3.2, 4.8.8.3.3,
and 4.8.8.3.4. Oue to the fact that slow ramping will overheat relay CO(1S and
vary specified ptckup, hold, and dropout values (voltages), the step function
method shall be the governing method in cases of dispute. For qualification.
group C and grou D D Inspections testing, specified pickup, hold, and dropout
values (voltages) shall be measured at minimum, ambient and maximum temperatures
specified (see 3.1).

4.8.8 .3.1 Specifted pickup Yalue (voltage) [not app llcable to latchfng relays).
The voltage shall be increased from zero until the relay operates, and
specified pickup value (voltage) shall be measured. For group A inspectf~n, it is
permissible to perform specffied pickup velue (voltage) using a step function
volts e change as follows and as illustrated on ft Ure 4.

? !
In addition to step

funct on changes fn voltage levels as depicted on igure 4, rapid voltage ramps,
rapidly increasing small incremental steps and combination of step functions and
ramps ❑ay be used to achieve the specified ptckup, hold. and dropout Val UeS
(voltages) sequencing.

a. Apply rated coil voltage.

b. Step down to specified hold val Ue (voltage). Normally open contacts shall
still be m.akfng.

c. Step down to spec
transferred and a

fled dropout value (voltage). All contacts
1 normally closed contacts shall be making.

36

shall have

●

●
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(f, Step down to zero voltage.

c. Step up to the specified pfckup value lvoltogcl, contacts shall ha, @
transferred and all normally open con:acts shtll bc made.

:.8, s. 3.2 tpl?cifird pic~up !lotct.) valcc (voltage) IaFpllcable to latchin

%%’%%;,,::’::: ;:a:::;;g,::: ;%;::;: ::::”! o:ai;:,’::i:a::l:y: s::bi!’:h.
plus contrasting color bead mode for s{ngle coil relays (set? 3.1). If not, apply
rated voltage to est.? b)l$h last energlzc8 pos$ lion. Gradually {ncrca5e the
voltage to the latcntng cotl or in the Iatchiny dlrec lion for Single COil relays
unctl the contacts transfer and the specified operate (latch) value (V01ta9e)
shall bc measured. APPIY rated l?tchfng voltage and reduce to zero. Gradually
increase the voltage to the reset coil or in the reset direction for single coil
relays until the contacts transfer and the specified pickup (reset) value
(voltage] shal 1 be ❑easured. For group A inspection, it fs permissible to perform
ma&i mum pic Lup (latch/reset) value (voltage) using d step !unctl or. 3s follows and
as illustrated on ffgure 4.

a. Step up to spcciffcd pickup (latch) value (voltagel for dual COI1 relay or
in the latch d{rect{on for single coil relays. The contacts shall have

transferred to the latch pOs{ti On.

b. Step up to rated voltage and then stepdown to zero.

c. Step up to spec{ffed pickup (reset) value (voltage) for dual cofl relays
or $n the reset dlrcctfon for sfngle cofl relays. The contacts shall have
transferred to reset position.

e d. Step up to rated voltage and then step down to zero.

4 .8.6.3.3 Specffied hold value (voltage) [not epplfcablc to latching relays).
Rated voltage shai i b I d th 11 -The volt
the specified hold va;u~pfv~;ta~~) (;e~03.i and 6.8).

●ge shall th b d d to
All contac~; $;a~; ~~~

change state. For group A fnspect{on, it is permissible to perform this test
using the step funct{on voltage program descr{bcd fn 4 .8.8.3.1 and figure ~.

4 .6.6.3.4 Specified aropout value (volts e) (not app
t A

l{cable to lc. tchin
Rated voltage shall be auplacd to he co =he voltage shall then be gw
rcduccd unt!l all contact% return to the dccncrgi ied position and the spQCified
dropout value (voltage) shall bo ❑easured. For group A inspection, it fs
permissible to perform this test usfng the step function voltage program described
in 4 .8.8.3.1 and figure 4.

4 .8.8.4 Operate and release time (see 3.11.41. Operate and release ti=e shall
be measured using an Oscfl loscope or other acceptable means approved by the
qualifying activfty. Rated voltage shall be appl fed to the coil. Contact load
conditions shall be 6 volt~ dc masfmum or peak ac at 10 IDA ❑ax imum. The circuit
shown on figure 5, or equivalent, shall be used. The operate and release time
$hdll be eAilusibc or .ont, ct br.uncc or tor.tat: stablll:aticn tfmc. Tlalng
measurements shall be ❑aae on all con:acl sets. Elcctrontc fnstrumentati ofi or
otner 5ui Lau Ie ● =*IBS 9be J be uscc 10, gtub+ .4 i,, spc:t:cn. D< Lcrai,na: To:. cf
compliance to the simultaneously switching requirement shall be made, by comparing
the highest time to the lowest time of the poles .+% ❑easured for ooerate ana
release time. Ihe procedure for ❑easurement shall be aDproved by the qualifying
activity and shall be done as a part of qualification inspection only.
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Sp?cifi.?d pickup. hold, and dropout $alucs (vol ta9cs]

RATED COIL VOLTAGE—

SPECIFIEO PICKUP
vALuE (VOLTAGE)

SPEGIFIEO HOLO
VALUE (vOLTAGE)

SPECIFIEO DROPOUT I

VALUE (vOLTAGE)
o- ]

T
I

T
,

T T T

NONLATCIIING RELAYS

COIL N02 +

o

-E

T
SIN}LE CO~ LATCHING RELAYS

SINGLE
COIL +

LATCHING o
RELAY

FICURC 4, OPtjo.al specified ickup, hold, and dropout value (v_

s,q(8P”t.~-K”-i,F~
——
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J_’““
TO OSCILLOSCOPE TRIGGER FOR

OPERATE ANO RELEASE TIME

SWITCH

““:’~’ -EL::%=
SELF-SYNCHRONOUS

OSCILLOSCOPE

(vERTlcAL oEFLEcTloN)

OPERATE OR
RELEASE TIME

r--
710N

,—. —

/

[

..-— ----- --—

CONTACT vOLTAGE OROP
ALLOWEO OUE TO ALLOWABLE
STATIC CONTACT RESISTANCE

——- -—-— —z90 PERCENT LIMIT LINE
FOR CONTACT BOUNCE

FIGUR[ 5. TYp ICal circuit for opcrotc and .cleasc time. contact bounce. and
contact stablllzatlon LIMC wtih Lyrical traces... -—-
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4 .6.6.5 Contact dynamic characteristics (see 3.11.5)

4 .8.8.5.1 Contact bounce (see 3.11.5.1). Contact bounce shall be measured o“
edch contact set using an OSCI1 loscape or other acccpta Dle means approwetl by the
qualifying activity. The trace shall show contact switching at operate and
release and appropriate timing markers. Rated voltage shall be applied to the
coil. Contacts shall be loaded with 6 volts dc maximum or peak ac at 10 mA
maximum. After hiyh level rated load life and intermediate current tests, contact
bounce shall be measured at 100 mk at 28 V dc. A contact bounce shall be
considered any occurrence equal to or greater than 90 percent of the open circuit
voltage with a pulse width of 10 microseconds or greater. The circuit shown on
figure 5, or equivalent, shall be used.

4 .8.8.5.2 Contact stabilization tfme (see 3.11.5.2). Contact stabilization
time shall be measured .an each contact set us!ng an oscilloscope or other
acceptable means approved by the qualifying activity. The Cquipmc”t shall have
the capability of indicating a failure pulse width of greater than 1 microsecond.
The trace shall show contact switching at operate and release, appropriate timing
markers and maximum allowable contact voltage drop markers [which equates to the
allowable static contact resistance]. Rated voltage shall be applied to the
coil . Contacts shall be loaded with 50 mv dc maximum or peak ac at 50 rnA
maximum. Contact stabilization time shall be defined as the maximum time allowed
for the Contacts to reach and m.ii”tain a static con Lact resistance state following
the actual operate or release time of the relay (essentially. it is the sum of the
contact bounce time (see 6.8] and the time for the dynamic contact resistance to
stabilize to the static contact resistance]. After high level rated load life and
intermediate current tests, the contacts shall be loaded at 100 mA at 28 V dc and
contact bounce in lieu of contact stabilization time shall be measured as
spectf{ed in 4.8.8 .S .1.

4 .8.8.6 Coil tva”sient s“pprcssion (applicable to dc operated rcla s with
‘~” 0“internal COIN s.uppvess, ”n (see J.ll. b). The coIi shall be CO”ne Ctk ●

‘f’Tgure b and tested as speclt led below.

a. The switching rc.lay shall be a mercury wetted contact switching relay or a
solid state relay. E is rated operating voltage for the relay under test.
The switching relay is operdted from a source vOltdge independent of E.
~Ttt~~s cathode-ray o~cil loscope with a rise time of .020 microsecond or

The h.avizo”tal (time) deflection scale shall bc set at .5 to 1
millisecond per division (.5 to 1 in s/cm)., and the vertical (voltage)
defection to such that the vertical gain provided accuracy in reading.
Example: ~ V/Cm for a 12 V back ~f4F limit, or 10 V/cm for a 24 V back [MF
limit. both horizontal ltfme) and vertical (voltage) deflection traces
shall be of a calibrated grid spacing (i. e., cm or mm).

b. The source, E, shall be a low impedanc~ source (such as batteries) capable
of delivering the rated coil vc.ltagc with no limiting resistor or
potentiometer used to regulate the line voltaoe. iHavinn low source
impedd”ce
the exact

representing a-typical application ~s more imp; rtint than having
rated voltage. )
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c. The sti{tcning relay shall be closed for ● minimum of ton times the Onerate
time of the test relay. or swftching relay whtchever is 10n9er. to allow
the oscilloscope and circuft network to stabif{ze and then opened to
obtain the fnduccd vol:agc deflection trace. Relay to be driven at a 10
*2 Hz cycling rate sith approm{matcly cqual open and closed times.

(1)

12)

(3 I

d. For
say

The reading shall bc observed on the Oscilloscope. lhc ❑agnitude of
the fnduced voltage Cranzfcnt shall bc noted. A typlcaf trace is
presented on figure 1.

The ❑aximum veluc of three consecutive rcad{ogs shall be noted.

Unless otherwise spefff{eq, the temperature at the tfme of the
testing shall be .2S C *5 C.

group A testing, onty one mea$ureu,ent and other $u{table tests methods
be Usecl to vertf Y thdt the back CMI (co I1 kick) is within the

specified l{mlt. -

4 .8.8.1 Neutral screen (app lfcdbfe to two CO{l latching
3.)1.7)

relays only) (see
ReIays snaii be tested as foliows:—,

a. APP~Y rated coil voltage to both coils simultaneously for a period of 10
milliseconds ❑inimum. After voltage 1$ removed, dctermfne if the relay
contacts are in neutral position.

b. If the relay contacts will not ma{ntatn a neutral pos(tion, repeat step
4.6. 8.?6 tW{Ce. A relay whfch wf}l not assume a ncutraf poslt$on for
these three successive cycles is considered an acceptable part and does
not require further testing. Relays wh$Ch Femdfn in a 0eUtr41 PO Sllf O.
shall be tCSted as follows:

(1) Apply a 10 *1 ❑S pulse of the masfmum allowable Iat *25” C) lat Ch
vOltage to the latch CO(I . Yerify that the relay has latched.
Failure LU lalch shall be cause for reject (on.

(2 I Repeat step 4.8.8.7a above.

(31 Apply a 10 *1 ms pulse of the maximum dllowablc (at ‘25-C I rcs. et
voltage to the reset coil. Verify tha L the relay has reset. Failure
to reset shall be cause far reject ion.,

4.8.9 Thermal shock (see 3.12). RelrJys shall be tested {n accordance w{th
❑ethod 107 of HIL-ST D-202. The following details and exceptfon shall apply:

a. Special mounting: Relays shall be suspended $n the test chamber by Cwine.
or other nonheat conducting material, tn a plane parallel to the normal
air flow. Test )eads may be used for mounting; however. they shall not
provide a heat sink.

b. Test conditf on: Test condition B, excc~t e.tposure tlmc at Lenperatu. e
e~treme during the flflh cycle shall be far 2 hours each.
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I

NOTE:

MERCURY WETTED

H=’cT ‘“’’c”:’ v=%+

I
1

,1
I

I

E

T

1

1
1 I o--!--

~ cRO~=~IUPRESSION

CIRCUIT

Voltage greater than the maximum specified may damage the coil SUpprc5Si0n
device.

FIGURE 6. Coil transient suppress ion test circuit.

v

o

IFNO COIL SUPPRESSION

- 4000%
v

‘=”~-i CUT-OFF

FIGURL 7. Typical trans{ent voltage.

I
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I

o
c.

d.

Measurements at each temperature catrcmc during steps 1 end 3 of th$~
fifth cycle at the end of each temperature Csposure, and UIth the relaYs
sLfl I in the condft!on$ng chamber, the fnsula LfOn resistance. svec if ted
pickup and dropout values [voltages) bnd operate and release time, !hall
be moa$urcd as spccfficd in 4.8.6. 4 .8.8.3 and 4.8.8.4, r@ SDeCtfvel Y.
Specified pickup and dropout values (voltages) shall be nCa SUred {n only
one pldne.

[~am{nation ●fter test: Relays shall be visually e.amined for cracking,
peel fng, and flakfng of the finish. and the dielectric withstanding
voltage shall then be measured as SQeCffied in 4.8.7.1.

4.8.10 Shock (specif{ed pulse) (see 3.13). Unless otherwise specfffed (see
3.1}. rela. s shall be tested fn accordance wfth method 213 of HIL-STO-202. The
followfng details 4i~ exceptions shall apply:

a.

b.

c.

d.

e.

o
f.

❑ounting ❑ethod: Rigidly mountea by normal mounting mean%.

Test conditf on: Test condition A. O, or C, as applicable (see 3.

[lectrfcal load conditions: In each dlrcction of shock, the cofl
:;;; ;rgtzed during two shocks and energized with rs. ted volt4ge du

).

shall be
ing one

For latch{ng rele.yf: In each dfrection there shall be two pulses in the
latch position and two pulses fn the reset Posit fen. with no cOfl v01ta9@
befng applied durfng these pulses.

Hca$urcncnts during shock: Contacts shall bc monftorcd wfth an adcqvate
test circuit as approved by the qualifying activity. The test circuit
shall ver{fy that no open{ng of closed contacts in excess of 10
❑ icroseconds and no false closure of’ abnormal bridging of open contacts
occurs (n eacess of 1 ❑ icros%ccmd. The contact load shall be 10 aA
masimum at 6 V dc maximum [dc or pc.sk dc).

Eas. mfnatfon after test: Relays shall be examined for evidence of
structural failure or other damage which might fmpair the operation of the
relay.

C.zf.11 Vibration [see 3.14).

4 .8.11.1 Vf bration (sinusoidal). Unless otherw{%e sPec\fied (see 3.1), relays
shall be tested in accordance with ❑ethod 204 of MIL- ST O-202. The following

details and exceptions shall aPPIY:

a. Method of mounting: As speciffed fn d. 8.10a.

b. Electrical load conditions: Relays shall be tested wfth the COI1

;g;;gfzed for Z hours at rated voltage and wfth the cofl deenergfzed for 2
in each of the three ❑utually perpendicular dtrectfons (relays with

inter& dfate duty coils shall not be energfzed above their duty cycle).
Contdct$ shall be loaded .is specfffed In 4.8. 11.ld.

Test condftlon:c. Test Conditfan O. except wibrat!on level is the lesser of
19S inch (4.95 MU I double amplftudc or 30 G. and frequency range is 10 to

;,000 fkz.

d. Tests during vibration: As specll{ed in 4.8. 1OC.
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e. inspection after test: Prior to removal from test fi$. ture a“d without
disturbing the relay, aPPIY maximum over the temperature range pickup
vo~tdge value (see 3.1) to the coil a“d verify that relay contacts
transfer. Remove coil voltage and verify that relay contacts transfer.
Failure of relay contacts to transfer shall be cause for rejection. After
removal from test fikture, the relays shall then be inspected for evidc”ce
Of structural failure or other aamage h’hich might impair the operation of
the relay.

f. Unless otherwise spe Cifi@d [see 3.1), far group A testing, only one cycle
shall be performed over the frequency range of 100 Hz to 3000 ffz. The
relay shall be vibrated in each of three mutually perpendicular axes. For
all contact forms except contact form “A-, the cycle shall consist of 3
minutes up with the coil energized with rated voltage and 3 minutes dew”
with coil deenergized. The cycle for form contact “A- shall consist of 3
minutes up with the coil deencrgized end 3 minutes down with the coil
energized. Latching relays shall remain in each latched posftion with no
voltage applied to the coils.

4 .8.11.2 Vibration {random). Unless otherwise specified, relays shall be
tested in accordance with method 214 of f41L-s TD.202. The following details and
exceptions shall apply:

3. Method of mounting: As specified in 4.8.10a.

b. Electrical load conditions: Relays shall be tested with the coil
energized at rated voltage for 15 minutes and with the coil deenergized
for 15 minutes, in edch of three mutually perpendicular directions.
Contacts shall be monitored as specified in 4.8. 11.2d.

c. Test condition: Test co”ditio” IG (0.4 G2/Hz, 23.1 rms G).

d. Tests during vibration: &s specified in 4.2f.10e.

e. Examination after test; As spc’ifit. d in 4.8. 11. le.

4.8.12 Acceleration (unless otherwise specified, see 3.1 a“d 3.15). Relays
shall be tested in accordance with method ZIZ of MiL-STO. ZUt. Ihe rol lowing
detail and exceptions sh~ll apply:

1 a.

b.

c.

Mounting of specimens: As specified in .t.Lf..lOa.

Test co”ditio”s: Test c~nditio” A, 30 G-s, unless otherwise specified
(see 3.1) (Acceleration shall be applied in each direction along three
mutually perpendicular axes of the specimen. One axis shall b@ in the
direction most likely to cause malfunctf o”.) In each dlrect( o”, the coil
shall be deenergized for 5 “in”tes, rated coil voltage shall be
momentarily applied; and the voltage shall be reduced to the max {mum
ambient pickup voltage as specified (see 3.1) for 5 minutes. Latching
relays shall remain In each latched position with no voltage applied to
the COil S. Contacts shall be ❑oni tored for proper position.

E&a@#tn.at ion d(lev Lest: As Specii ied i“ 4.6. lLIf.
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4.8.13 Terminal strength (see 3.16). Relay$ shall be tested fn accordance with
netnod 211 01 HIL->IU-ZOZ ln accordance with the following, as specified fn 3.1.

Unless otherwise specf fled herein, two terminals of eoch discrete desfgn, f{ze,
and configuration shall be tested; however, If there fs only one of such desfgn,
sfze, ●nd configuration. It shall be tested.

4 .8.13.1 Pull test [all termfnal types )-. Terminals shall be tested as
spec if fed in test condition h, hc force shall be .!8 specified (sea 3.1).

4 .8.13.2 Bend test [all terminal types).
30” in both

Each Cermfnal shall be bent 20. to
Tlrectl ons t ron t ne normal

{t to normal,
ax~$. tn a g!ven plane and after Teturnlng

the terminal shall be bent 20 to 30 in both directions
perpendicular to the

!
rev fous plane. The terminals shall be returned to their

normal posltlons. FO lowing the bend test, the applicable pull force specffied in
table X shall be appl led to each termtnal for a parlod of 15 to 30 seconds.

TABLE K. Pull force.

r
1 Terminal diameter ! Pull force I

1 llnChe S) (mm) I {pounds] t

10.035 - 0.041 (.89 - 1.19) I

/!#3tia:”:%:3

5 .0. s I
(.58 - .8861 I 3 .0.3 I
(.58) [ 2 .0.2 I

4 .8.13.3 Twist tact (ulre lead term! nals on)y). A\} termtnals shall be Jested
as $Pec! fled III test condit ton D except

o

aPPlfc~tf on of torston shall be 180 for a

t0t41 of four rotations 720. . Followfng the test, the pull test shall be
per focned. as speclffed in 4.8. 13.1 except the dfrectlon of the a
be 45 *5 from the normal axis of the terofnal fOr a perfod Of

~~l{:d,:ofi:orc:::l

4.8.14 tfagnetfc interference (see 3.17~. The relay under test and efght
sfmflar relays shall be mounted t t he same physical orientation by nonmagnetic
❑eans, as shown on figure 8. Unl~cs otherufse specffled. grfd-spaced relays shall
be mounted $0 that ●ll term fnals are positioned in the closest oossfble gr!d
pattern. Unless otherwise specified, the spacfng between term fnals and tops of
adjacent terafnals shall be as shown on ffgure 8. Speciffed pfckup, hold and
dropout values (voltages) $hal} be measured on the relay under test as speciffed
fn 4.8.8.3 wfth the cofls of the efght outer relays energfzed at rated vOltOgC
(Unless otherwfse s ecfffed, the magnet{c polarfty of each relay shall be
sf-{larly or$ent.sd.? Thfsseasurement shall berepeated wfththecofls of the
eight outer relays deenergtzed.

4.8.15 Cofl lffe (not app If cable to intermittent duty relays) (see 3.18).
Unless otherw(se cpeCified, see 3.1. relays shal I be tested for 1,000 hours es
follows (see figure 9):

a. Relays shall be mounted as specf fled {n 4.3. S. Each contact terafnol
shall be connected ●S specfffad In 4.8.8 .2. la.

e. Ourlng tne menimm temperature portton of che teat, rated cell .o; tdge
shall be applied continuously and at Iea%t half of the normally open
contacts shall carry rated current. Durfn% room tern perature and mfnfmum
temperature exposures, the coil shall not e loaded. Ambfent temperatures
shall be veried as shown on ffgure 9, wfth heating and coolfng rates not
to exceed .1 C per second average. The port(on of the cycle run at
mfnfmum teu,peratu~e shall be approximately 10 percent of the test cycle
tfme.
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irst 100 hours, and while still at tbc low temperature extreme.
act resistance and operate and release time shall be measured

as specified $n 4 .8.8.2 a“d 4 .8.8.4 and the values shall be rE. Corded.
Measurements af coil resistance and static contact resistance ds specified
i“ 4 .8.8.1 and 4.8.8.2, shall be taien at room temperature initially. then
aqain after 250 *25 nours. and 75o .25 hours and tlie values shall be
recorded.
the s,ecfals%i:~;g g~%?’l%~d~.3.5) mcas.urcme”ts shall be made as

and dropout values (voltages) (Only in

specified in 4 .8.8.3 during the last temperature cycle after allowing the
relay to stabilize, deenergized, at each of the temperature extremes, and
the values shall be recorded. $f. ?asurements shall be taken at room
temperature of dielectric withstanding voltage, insulation resistance,
coil resistance, static contact resistance, operate and release time, and
contact bounce as specified in 4.8.7.1, 4.8.6, 4.8.8.1, 4.8.8.2, 4.8.8.4,
and 4.8.8.5, respectively. Relays shall then be examined for evidence of
damage.

d. Examination after test: As specified in 4.8.10f

Is

CLOSEST MULTIP1
BOARD SPACING

●
.E OF .125 (3.18 mm)

-H--CLOSEST MULTIPLE oF .050 (1.271ntn)

GRIO PATTERN; .IOO (2.54 mm) MINIMUM.

1. Dimensions are in inches.
2. tfetric equivaiencs are given for general i“formatiun only.

FIGURE 8. Mounting array for adjacent similar rt!lays.
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1
0 200 400 600 000 1000

TIME IHOURS)

FIGURf. 9. ~{ent temperatures.

4.8.16 Resistance to solderin9 heat [see 3.19). Relays shall be tested {n

accordance with ❑ethod 210 of uIL-STD-Z02. lhe following dctafls and exception

shall aPp!y:

a. Oepth of immersion fn molten solder: Ui thin .060 *.020 inch (1.52 ~.051

❑m) of the relay base.

b. Ieit cantlitton: lest contitcton 8.

c. lfeasurements after test: Insulation resistance, coil resistance. cOnt&ct

resistance. and specified pickup, hold, and dropout values (volt a9es).
shall be ❑easured as specifies in 4.8.6, 4.8.8.1. 4.8.8.2. aod 4.8.8.3.
respectively.

6. [lamination after test: AS specified in 4.8. 10f.

4.8.17 Salt spray or salt atmosphere {corrosion) (S@e 3.20). Relays shall be

tested as spccfffed fn 4. 8.17.1 Or 4. 8.17.2 when specified (see 3.1).

4.8.17.1 salt spray, ffIL-sro- 202. Relays shall be tested in accordance with

❑ethc.d 101 Of II IL- S1O-2O2. The follow{ng details and eaceptfons shall apply:

8. Applicable salt solution: 5 percent.

b. Test condft{on: Test condftton D.

c. Examindtfon after test: Relays shall be exam fried tor eviaence o! peeiln9.
chipping, bl{sterlng, of the ffnlsh. and e.zposure of base ❑etdl due to
corrosion.

4.8. 17.2 Salt atmosphere [corrosf On). MI L- STo-750. Relays shall Oe tested in

accordance with ❑ethod 1041 IL .- 0 The followlng detafl shall apply:

ixam( nation after tr. st: AS ~pecffied in 41 R.17. Ic.

—
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.l.ti. llj Overload lap pl icable to hjgh level relays only) (see 3,21). lhe
contacts 07 the relay shdll be caused to make and break the overload values and
durations 4s shown in table Xl for 50 opcratio”s at each of the maximum system
voltage (O PC” circuit] ratings. For double throw rcIays, scpdrdtc te$tz shall be
performed for the normally open and for the normally closed contacts.

TABLE XI. Overload values and durations.

i Relay rating i Percent rated resistive load i outy cycle (seconds)i

/ Amperes I 28 V dc~ 115 V acl 115/200 V ac I on I off I
I three-phase I

/
:0.05 *1

I I I / I
1 I

O-24 I 40U I 400 i 60LI I 0.2 I 20 i
I 25 and up I 800 I 800 I 800 0.2 20 I

4.8.19 Rupture (see 3.22). The relay shall be made to make and break its
rated rupture current at each of the maximum voltage (open circuit) ratings, for a
❑ini mum of 50 cycles using the values of current and cycling time i“ table XII.
For double throw relays, separate tests shall be performed for the normally closed
and normally oven contacts. For those relays with both a’ and dc ratings, ac end
dc rupture tests shall be performed on separate samples at highest rated voltage
[open circuit], as specified (se@ 3.1).

TA8LE X11. Rupture values and durations.

~Relay resfstive rating i Percent rated resistive load I Outy cycle I
(seconds)

iI I I I I
Amperes ~ 28V dc 1115V acl 115/200V ac I off I

I I three-phase \ *0’?:5 I *I I
I I I

I I 1 I
25 and under I 500 I 500 I 800 0.2 I 30 /

I I I I I I I

4.8.20 Time current relay characteristics (see 3.23). Each relay tested shall
sustain five appl)catlons (make and carry only) of power concurrently on adjacent
poles at each of the current levels and for the associated time duration as
specified [see 3.1). Relays shall be tested at 28 V dc and 11S1200 V ac, 400 Hz,
thres-phase. The load shall be

aPPll cati On of current shall be
dmu lent conditions and uOLh the
be tested.

resistive. Th@ cooling time beti$ecn :uccesslvc
30 ❑inutes. Tests shall be performed at room
,,orma ii, pen aad. r,ormall, cl~sed contdcls shd; l

I
4 h
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4.8.21 Intermediate current (see 3.2CI. Rclay5 shall be tested 8s Sp@Cifie O in
method 312 al FfTt-si u-ZUZ~ti f611~ details and cxCCPti OnS than $buIY:

a. na.kinum contact re>l$tdnce: AS specified in 3.24.

b. Coil encrgiz{ng voltage: Rated voltage lSe C 3.1).

c. Cycling rate: 10 .2 cycles Per ❑inute tifth min$mum of
“on” tflr.e.

d. Contact current lvoltoge: 100 IRA at 28 V dc.

e. )fonitorfng: At least 40 percenf. of the closed tfme 01
each cycle shall be Qont tored ror contact resistance.

f. t$umber of cycles: 50,000 cycles.

9. Ambient temperature: .Izs”c.

75 percent coil

each contact during

4.8.22 Lffe (see 3.25). unless otherwise $peclficd (see 3.1), relays shall be

cycled for 100,000 cycles with contacts loaded in accordance wtth 4 .8.22.1 through
4.8.22.4, as applicable. An indiwfdual relay shall be used for each load
con$itlon speclf!ed. Relay cotl energize tion shall be asynchronous with the power
supply for ac loads. [ach relay case shall be connected to system grouno through
a single normal-blow fuse rated at the greater ef 100. uIA or 5 percent of load
current. Ambient Ccmpcrature of relays shall he .125 C minimum. [ach C;m;t. ct
sh>ll be ❑oni tored duri I19 each overatton (n accordance wfth 4.8.3.2.4.
contacts in edch sample un{t shdll switch identical loads. Following cycling. tbe
electrical continuity of each case-grounding fuse shall be checked.

4.8. 22.1 Resistive load.
Suitable resistors 5hall 6e u~t~!’n?urrent shall be rated resistive current ax

rate shall be 20 ,2 cycles per ❑inute.

specified (see 3.1).

4 .8.22.2 Motor load.

4 .8.22.2.1 Motor load, dc. The relay shall be subjected to the ❑lninum
0perat{n9 cycle5 fnr ,aatil”g sfz ttmes the rated ❑otor load at rated system voltage
and breaifng the normal rated motor load.

4.13.22 .2.2 Ylocar load, ●c. lhe ac ❑otor load test shall be as Spec(f(ed in
4.8.22.2.1, eacept that the value of the ac inrush Current $hall be five tfmes
rated ❑otor load current, or as Specified (see 3.1).

4. 8.22.3 Inductive lobd. Current shall be rated current. Appropriate

induct{ve load components in accordance with NIL-I-81023 shall be used. A
suitable resfstor may be placed in the Cfrcujt to obtain rated steady-state
current flow. Cycling rate shall be 10 ●I cycles per m~nutc with equal ‘On-
-off” periods.

4 .8.22.3.1 -f?ducti. c load. dc. Unless othcruisc specified (see 3.1]. dc
Inductfve loads ml De Coopllcea in Occurdaa&e .iLn Lb. fbl?o. !n$ p,occe; rc::

a. The relay shall he mounted in its normal operdtfng PO Sftf On on a
nonmagnetic plate with no tmmedlately adjacent ❑etal.

and

b. The Ioad c{rcuit shall be ●nerg(zed through a bounce free con Lact from a
DOWFr supply regulated to within 5 percent of the sPecffic rated ~01t49e
as shown on f{guro 10.

49
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c. BY measuring the Lime for the current to reach 63 percent of its final
value, the dc inductance is calculated is:

L . Rt where

—

the inductance in henries,
the coil resistance in ohms, and
the time in seconds for Cvrre. t to reach 63 percent of its final

I.e.

.—— ——— — ——— ———. _

/’

I I I
I

~

OSCILLOSCOPE

+ TRIGGE~

+vERTICAI.
I
1

ftOUNC E
FREE

‘“’””u

d

TRIGGER SOURCE_

CURRENT
PROBE R

POWER LOAO

SUPPLY INDUCTOR

TIME (IN sECONOS)

FIGURE 10. GC. inductive load (inductive current kise Lime curve) .

4 .8.22.3.2 Inductive load. ac. The load shall consist of inductive and
resistive elements with 0./ .0.65 lagging power factor at the voltage and
frequency specified [see 3.1).

6 .8.22.4 Lamp load. Unless otherwise specified. the lamp load shall be
performed with the 28 V dc power supply vOltag C. Relays shall be subjej~ed to
making 12 times the rated lamp load and breaking the rated lamp load.
duration of the 12 times inrush shall be 0.015 to 0.020 se.end, the tot~} “On”
tfme shall he 2 *0.05 seconds and the “off” time shall be J ‘2 seconds.

4 .8.22.5 Low level and mechanical life. Relays shall be cycled 400,000 CYC1C5.
The rfrst 10~moni tored and used for failure rate level
determination. The minimum cycle time shall b@ 10X the sum of the maximum operate
and release times for the relay under test. Each contact load shall be 10 to 50
microampere at 10 to 50 mV (dc or peak at). The coil shall be energized at rated
voltage during 50 *1O Per Cent of each CYCle. The remaining 300,000 cycles need
not be monitored. Erampl.?: 10 x 8 MS . 80 ms which would be a maximum of lZ.5
CYClr S lone opening and one closure of a set of contacts) per scco”d.
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I

I

I

I

4 .8.22.6 ISl, ed loads. The relay shall be $ubjected to 50,000 CyCle S as
follows. IIormall Y OP@n and nOTEIally closefl contacts shall bc Lcsted. Tests on
norne.lly open ana normally closed con Lac Ls shall bc performed concurrently. The
LCZL volt,sge shall be 28 ,1 V dc. Ourlng each cycle. the rcley coil shall be
energized for 29 *3 seconds and deenergtzcd for 1.5 *0.5 seconds. Ouring each
cycle. the contacts to be tested shall make, carry. and Interrupt the test current
specified fn the applicable Pdrd9rd Ph below. kfhlle the contacts are Carryfng the
test current, contact voltage drop ❑easurements shall be made at the start of the
test ind shall not exceed the values shown {n table XIII. Hon{tor{ng shall be
per forned to provfde e{ther & continuous record of contact voltage drop or cause
ce$satfon of the test {f the values of table XIII are exceeded. Tests on ❑ain and
auxtliary contacts shall be performed concurrently. The test shall be performed
at the maximum ambient temperature specfffed (see 3.1). The test shall be
performed at sea level. lhe {nductor shall be calibrated prfor Lo lffe test tn
dccorddnce with 4.8.22.3. If the relay hes ❑ ore than four poles, the loads shall
be repeated {n the sequence listed as follows:

Pole number I.oafts

Rated re$!stlve load
0.5 ampere resistfvc load
0.3 ampere inductive load
Rated resfstfve 108d

One
one

pole of the relays shall be tested with rated load on one normally open and
normally closed contact. The test $h@ll be performed at the ❑aximum ambient

temperature specified (see 3.1). Ooth normally acIen and normelly closed contacts
shall make end break the above specif{ed loads with no failure throughout the test.

TABLE XIII. Allowable contact voltage drop for mixed loads test.

1 I I I f

I Contact rat fngsl In ftlal I In ftfal I Allowable mflllvolt drop after I

dmpere$ rated I ❑ fll! volt I allowable ( tests begln$ (max. ) I
1 res!stive load Idrop (uias.. )lreslstitncel

lcalculatedl~
/ : I (ohm) I Wnpcres ; Amperes I

I I
;

0.5 0.3 I re5{stive I
I I(resist fvell(induct{ve)t load I

I 1 I 1 I
I 2 (auxiliary I 100 I 0,050 I 56’ I 34
1

I 125 I
contacts) . I I I I I t

5 I 100 I 0.020 I ;; 23 I
/

125
100 I 0.010 I i 19

::
I

I
125 I

i 100 I 0.004 I 28 I 17 I 125 I
I I I I I I

4.8.23 Resistance to solvents {see 3.26). Relays shall be tested In accordance
with method 215 of MI L-STO 20 z except temperature of solvents a, b, and d shall be
maintained at .63. C to ●70ZC. The followfng details and exceptions shall apply:

a.

b.

c.

d.

Pmrtiom to be hru%h-d: ?,11 mclrkfng.

Optional proceduro for solvent d is not applicable.

Specfmens to be tested: Two, using first solvent solutfon; and one
spccimcn eoch, us{ng second, third, end fourth solvent solutions. A total
of five specimens shall

fhaminat{ ori: Spccimcns

be u$ed.

shall be examined for eglbflity of marking.
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4.8.24 Particle impact noise detect~~~PIND, when specified see 3.1 and
3.27). When s.pcci-f~<d’,-- ””’”—-”-relays shall_6e tcst~ as spec) fled In appendix B.

4.8.25 Cuntinuo. s current (see 3.28). This test shall be performed at the
maximum temperature and altitude specified for the class of relay being tested
(see 3.11. Other conditions of the test shall be in accordance with 4.7,26.
During the first 3 hours of this test, the relay coil shall not be energized.
Normally closed contacts shall be loaded with the hfghest rated resfstfve 10d O.
At the end of the 3-hour period with no change in the ambient conditions, the
pickup voltage of the relays shall be determined and shall be within the l{mit
speclffed. During the next portion of the test, the coils of types 1 and ~1
relays shall be energized continuously for 97 hours. TYPe III rPlaYS shall be
cycled for a minimum operating cycles specified [see 3.1), at a duty cycle os
shown {n 4. 7.26.4 for resistive load. The coil voltage shall be the maximum
specified. Contacts that are in the closed pnsition when the relay coil is
ener9ized shall carry the rated reslstfve current at any convenient voltage.
Immediately following the opera t<ng period and with the relay still at the
specified temperature. the rL-lay shall be tested to detcrmi”e that the energized
function is completed when pickup voltage is applied. The relay shall sustain no
visible damage %ucn as loosening of terminals or loss of seal. Terminal
temperature rise shall be monitored throughout the test and shall not exceed .75-C.

5. PACKAGING

5. 1 Preservation. Preservation shal’
6.2).

5. 1.1 Level A.

be level A, f3, or C, as specfffed (see

5 .1.1.1 tleanfn9. Relays shall be c
process C-1.

caned in accordance with MI L-P-116,

5. 1.1.2 W. Relays shall be dried in accordance with MJL-P-116.

5. 1.1.3 Preservative app Ii Cation. Preservatives shall “ot be used.

Relays shall be individually unit packed in accordance
wi~;’;;i4me%%%%iL-P-116 designated herein insuring compliance with th.?
applicable requirements of that specification.

5. 1.1.4.1 Hermetically sedlcd relays. Hermetically sealed relays shall be unit
packed in accordance with hod 111. The unit container shall conform to variety
2 of PPP-B-56b or PPP-B-67%S or PPP-LI-636, class weather resistant.

5. 1.1.5 Intermediate packs. Intermediate packs are not required.

5. 1.2 Level B. The requirements for level B shall be as specified for level A
except that submethod IA-8 of lfl L-P-116 shall be substituted for submethod IC-8
and any variety of the unit, supplementary, and intermediate containers specified
may be used (see 5.1.1.4.1).

!3. 1.3 Level C. The level C preservation of relays shall conform to the
UIL-SID -2%~’~’-requ irements tor this level.

52
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S.2 Paciinq. Packing shall be level A. D, or C, as sDeCfff@d iSee 6.2).

5.2.1 Level A. Relays, preserved as spec if fed in 5.1, shall be pdc~ed in wOOd
hoses conforming to PPP-D-601, overseas type or PPP-O-621, class 2. Closure and
strappfng $hall he in accordance with the appllcahle container Specification
except that metal scrappfng shall conform to uQ-S- 181, tYPe 1. ffnfsh A. rhe
requirements for level S pack!ng shall be used when the total qudnttty of a stock
numbered relay for a sin Ie destination does not eaceed a packed volume of 1 cubic

!foot (0.0283 cubic ❑eter .

5. 2.2 Level f!. Relays. preserved 6s specified in 5.1, shall be Packed in
fiberboard containers con form{”g to PPP-B-636, class weather resi$tsnt, style
option.sl, special rcquircmcnts. The rqquiremonts for bon closure. waterPr00ffn9.
and refnf0rc{n9 shall be in accordance with method V or the PPP. B-636 append ia.

S. 2.3 Level C Relays, prcscrvcd as specified in 5.1, shall be Packed iII
flbcrboar-; ners conforming to PPP-B.636. cla$$ domcstlc. style oPtf Onal.
special requirements. Closures shall be fn accordance ●tth the appendix thereto.

5. 2.4 Unitized loads. Unitized loads, commensurate vith the level of pdc L109
specffied In the contract or order. shall be used whenever total qua IItft$e S for
shipment to one destination equal 120 cub{c feet (1.1328 cubic meters) or more.
Ouantttfes less than 40 cubic feet need not be un{tized. Unftized loads shall be
uniform in S{ZC and quantities to the greatest extent practicable.

5. 2.4.1 Level A. Relays. packed as spcciffed fn 5.2.1. shall be unitized On
pallets in conformance with ffIL-STO.147, load type 1, with a wood cap (storage aid
5) positioned over each load.

o 5. 2.4.2 Level B. Relays, pac Led ds spec if fed in 5.2.2, shall be unitized as
specified 1~.1 except that weather resistant fiberboard caps (storage aid 4)
shall be used in lieu of wood caps.

5. 2.4.3 Level C. Relays, packet! as specified In 5.2.3. shall be unitized as
specified i~.2 except that the fiberboard caps shell bc class domestic.

In addition to any speCial or other identification marking
r.a~;?re%%; ..”tract (see 6.2), each “nit, supplementary, intermediate and
exterfor contafner. and unitized load shall be marked in accordance with
MI L- ST O-129. The complete ❑ilitary or contractor’s type or part number. as
applicable (including the CAGE), shall be marked on: each unit end supplementary
pack in accordance with the fdentiffcatlon markfng provisions of HIL-STO-129.

S.4 Ixterior containers. [.ztcrfor containers (see 5.2.1, 5.2.2, and 5.2.3)
shall be or ❑inimum tare and Cube consistent with the protection required and
shall contain equal quantities of identical stock numbered items to the greatest
extent practicable.

5.5 P.tckaginti inspection. ihe inspection of these packaging requirements shall
be in accordance with a. J.3.
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6. NOTES

(This section contains information of a general or explanatory natuve that may
he helpful, but is not mandatory. )

6.1 Intended use. Relays conforming to this specification are intended for use
in electronic and communication equipment. Thefr principal areas of application
are for aircraft, missiles, spacecraft, and ground-support electronic and
communication equipment. This does “ot preclude the use of these relays in other
military applications. Consult MI L. ST D. 1346 as to selection a“d applica:i o”.

CAUTION: The use of any coil voltage less than the rated coil voltage will
co~e the operation of the relay.

CAUTION: Transfer relay contacts shall not be used to gr”ur, d Iodd in one
position a“d to 115-volt terminal i“ other posit. fen. Transfer relay contacts
shall not be used to transfer load between phases, nor between unsynchronized ac
sources.

CAUTION: kihen latching relays are <nstal led in equfpment, the latch and reset
CO IIS should not be pulsed simultaneously. Coils should not be pulsed w~th less
than the nominal coil voltage and the pulse width should be a minimum of three
times the specified operate time of the relay. If these conditions are not
followed, it is possible for the relay to be in the magnetically neutral position.

6 .1.1 Contact ratin . The contact ratings of relays covered by this
Spectficatlon are base on load life tests which establish the relay capability to
switch rated loads. I

I
6. 1.2 Fa{ lure rate level. Failure rate level (percent per 10,000 cycles) as

specified in table 1, {S based on an average of tO cycles per hour, per ●
application, for 1,000 hours i“ accordance with MI L-s TD-690.

6. 1.3 Packagfng provisions. The preservation, packing and marking specified
herein are i“tcnded for direct shipments to the Government. However, at the
option of the contractor or when so specified, the packaging provisions herein are
also applicable for the preparation of relays for shipment from the parts
contractor to the original equipment man” facturc. r.

54 I
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I 6.2 Acquisition tfocuments. Acquisl; fon documents must specify the follon$ng:

a. I{tle, number, and date of the $pecif {cation.

I
b. Issue of 0001SS to be cited (n the solicttat!on. and If requ!red. the

I SpeClfi C issue of fndlvfdual documents referenced (See 2.1).

I c. Title, number. end date of the applicable speclricdtfon sheet, and the PIH.

d. levels of preser. atien and packing rrqui red (see 5.1 and 5.2).

~ e. If special or additional Identification me. rk(ng t% roqulred {see S. 3).

f. Harking requirements for fallurc rate level (see MIL- STLS-690)

ND

6.3 Oualiffcatfon. Ufth respect to products requiring qualification. awards
will be made only for produCts which 8re. 3t the time of award of contra Ct.
qualified for inclusion In applicable Ou.sl {fled Products Lfst (QPLI whether or nOt
such products h4ve actually been so listed by that date. The attention of the
contractors is called to these rcquireacnts. and manufacturers are urged to
arrange LO have the products that they propose to offer to the Federal Government
tested for qualification in order that they ❑ay be elfgfblc to be awarded
contracts or purchase orders for tho products covared by this $pecificatfon. The

activity responsible for the OPL (s the Electronic Support Csivfsion AFLC. 27S0
ABh’/.CS, Gcnttle Air Force Stat Ion, Oayton, Ohio 45644-5400; however. in fOrMOtf On
pertaining to qualification of products may be abtafned fro= the Oefense
ElcctrOnics Supply Center (OESC), Oayton, OH 45444. Appltcet{on for qualification
tests shall be made in accord~nce w!th provisions govorning qualification SO-6
(see 6.3.1).

6. 3.1 Provisions Governing Qualification, sO-6. Copies of ‘Provisions
CO~f;~:ng C2ualiflcatlon SO. b- be ob tatned upon application to Comma nOlng

, Naval Publfcatfons a“~a~orms Center, S801 T.abor Avenue, Phfladelphfa, PA
S9120.

6.4 Conditions for use of level B preservation. When level B preservation fs
specf?ted [see 5.1.2). thfs degree of protecti on should be used for the
acquisition of relays for resupply worldwide under k.noun favorable handling,
transportation, and storage conditions.

,f:;:t W:g. The fo; loutng procedure 1S suggested as 8 gtit de: how@. er. everY
be made to utilize the ❑ost effective procedure consistent with the

state of the art.

a. CVa Cuate to less than 200 nlcrons.

b. Heat to maaimum rated .smblent tomperacurc with continued eva Citation (see
3.1).

c. Maintain heat and vacuum for 12 hours or longer, continu~ng the treatment
until d ua. imum pressure of 8& u.ic rotis is rcdchcd.

e. Close evacuation valve and fill chamber with the desired press urlzfog gas.

f. Seal relay before removing from chamber.
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6.6 l~c. rmetatlic co. tdct. The finishing of metallic areas to be placed in
intimate contact before assemblj presents a special problem, since inter ctetallic
contact of dissimilar metals results in electrolytic couples which promote
Corvo>iou Lhruuqh galvanfc action. To Drovide the required corrosion protection,
inter metallic couples are restricted to those permitted by table XIV. Table XIV
>hO~~ mctaj~ d,, d ~i]Oy$ (Or p]~te~) by gro.p~ ~hi~t, })a.~ ~Omm~n cle~tr OmOtive

forces ([MF) within 0.05 volt when coupled with a saturated calomel electrode in
sea-water at room ambient temperatures. All members of a group are considered as
Completc]y compatible, o“e with the other. Compatible couples between groups have
been specified in table XIV based on a potential difference of 0.25 volt maximum.
10 simplify any arithmetic involved. table XIV shows, in additfon to EMF agafnst a
Ca lomel electrode, a derived ‘anodlc fndex”
(magnesium] as 175.

with group 1 (gold) as O and group 18
Subtraction of a lower group .anodlc index gives the EMF

difference in hundredths of a volt.

6. 6.1 =5. Table XIV sets up 18 primary groups. It may be noted that
neither the metallurgical sfmflarfty or dissimilarity of metals is the parameter
for selection of compatible couples. All members within a group, regardless of
metallurgical similarity, are considered inherently nonsusceptible to galvanic
action, when cou Died with any member within the group; for example, such
dissimilar metals as platinum and gold. Similarly, such basically dissimilar
alloys as auste”i tic stainless steel, silver-solder, and low brass (all members of
group 5) are inherently nonsusceptible when coupled together.

6. 6.2 Compatibility graphs. Permissible couple series are shown in table XIV by
the graphs at the right. Members of groups connected by lines will form
permissible couples. A O indicates the most cathodic member of each series, a O
an .inodic ❑ember, and the arrow indicates the anodic direction.

6 .6.3 Selection of compatible couples. Proper selection of metals in the
design of equipment will result In Fewer in, termetall ic contact pro blemz. For
example, for sheltered exposure, neither silver nor tin require protective
finishes. However. Since Silver has an anodic index of 15 and tin 65, the EMF
generated as e COuple is 0.50 volt, which is not allowable by table XIV. in this
case, other metals or plates will be required. It should be noted that, in
intermetallic couples, the member wtth the higher anodic index 1s anodic to the
member with the lower .inodic index and wfll be susceptible to corrosion in the
presence of an electrolytic medium. If the surface area of the cathodic part is
significantly greater than that of the anodic part, the corrosive attack on the
contact area of Lhe anodic part may be greatly intensified. Material selection
for intcrmetal?ic contact parts, therefore, should establish the smaller part a~
the cathodic member of the couple, whenever practicable.

!dhen base metals Intended for intermetallic contact form
co~~?;~ n%%%;ed by table XIV, they are to be plated with those metals which
will reduce the potential difference to that allowed by table XIV.

6.7 Magnetic orientation. Magnetic orientation of a relay may be determined by
energ!zlng the coil with a known polarity and checking for attraction or repulsion
of a permanent mc. gnet to an external surface of the relay.

●

●
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TABLL XIV. Cmpatible couples (see 6.fJ). l/

1 i I I I r
Icrwp I kfetalluqical cate90ry i% I Anodic I Ccapatfble COUJICS I

I no. I I (volt) I $ndea I
1 1 1(0.01 v) I I

I i I

I 1 Itild. solid and plateA; 90~d-PlaL!n~ alloYs: ~ “0.15 ~ O ~
I I wwught plat$nwn lmo$t cathodfc) I

I I 1

I 2 lRhodiun plated on s{lver.plated copper I .0.05 I 10 I I

I I

I 3 lSilver, SOl{d or plated; h19h silver alloys I O 1“ 15 It I

I
I 4 Iltickel, solid or plated; conel metal, high t .0.15 1 30 I

I \t7
I

I I ntckel-copper alloys I I I

I
I 5 lCopper, solid or plated; low brasses or I -0.20 I 35 : I

I bronzes: silver solder; G.?-. $il.er; high I I ‘ 111 I

I copper-nickel alloys: nickel -chrcwlim
/ I alloy<; austenitfc corrosion-reslstdnt steels;

I
1’ /

Jtiy I

I 6 lCcmercial y@llom brasses and brdnzes I -0.25 I aO I I

1 1
7 Ifflgh brasses and bronzes; naval brass; I -0.30 I 45 I

{H?

I

i I Huntz metal I I I
I

I 8 118 percent chrom4UM type corrdsfon-resfsunt ~ -0.35 I 50 I I

I I steels t ! I

I 9 I Chrcwaimn, plated; tire, plated; 12 percent 1

I I chrotrd uu tyP@ corrosion.reslstdnt steels
r

I 10 lTin-plote; tcrneplate: tin-lead solder

I I r
I 11 Ilead, soltd or plated: hi9h lead alloys 1 -0.55 I 70 I I

I 12 I.tluminu% wrouqht al IOYS of ttw duralu!ni. tYPCl -0.60 I 75 I i

I 13 Ilron. wrought. gray, or ❑alleable; plain ~ -0.70 I 85 I lJ{ty I

I I carbon and low alloy $tccls, artuco iron I

I I I f

1 14 lA\uminun, wrought alloys other thdn durdlumin ~ -0.75 ~ 90 ~ i~~fy
I I type: aluminum, case alloys of the s!llcon I

I I type I I I I

I
~ 15 ~A&s&~, case alloys other than silicon tyPe:~ -0. ~ I 95 I tflt* TI

plated and chrcmted I
1 I- f

I 16 iIkot-dip-zinc plate; i .1.05 i I
s

galvani red steel 120———
I I 1
I 17 Izinc. wrought; s{nc-base die-casting alloys: ~ -1.lfJ ~ 125 i

~~

I t rlllc, plated i

I i I 1 r
I 18 Iftdgnesfmn and Mgnesium-base alloys, case or ~ -1.60 I 175 I ● I

I wrought (most anodic ) I

~1 CcuvIatible couples: Potential difference of 0.25 volt u.miIuQ between grOWS.
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‘“8 w“
The definitions listed below are not a complete glossary Of

relay termlno ogy, but rather are intended as definitions of the technical tevms
as applied within this specification.

Adjunct sealant: Arty hydrocarbon or silicon material used on the exterior of
the unit to improve the hermeti city of a hermetically sealed relay.

Bifilar M;nding: Two or more wind fngs with the wire or each wtndfng along sfds
the other, matching turn for turn; may be either inductive or non fnductlvc. .

Bistdble (latching) relay: A two position relay whose contacts transfer only
as a result of COI1 Cnerglzatfo” (depending o“ design) [of either a particular
polar lty, or of a particular C041), remain in that position with no CO?l
energizatlon, and trJnsfer to the alternate position only as a result of coil
cnergization (of e$ther the opposite polarity, or of the other coil,
respectively].

Bounce time: The interval between first make of the Co”lact until the
uncontrolled makfng and breaking of the contact ceases.

Ch.stter, contact: The undesired opening of mating contacts resulting from
uncompensated ac Operation, or from external shock and vi brat fem.

Coil: Onc or more windings on a common form

contacts: The current carrying parts of a relay that open or close electrical
circuits.

Contact, closed: P. normally closed Co”ia’t with the relay dee”ergized is a
closed contact. A norm.tliy rape” cent.set with the relay operated is a closed
contact.

Contact, open: A normally closed contact with the relay operated is an open
contact. A normally opt” contact with the relay deenergized is an open
contact.

Contact arrangement: The combination of contact forms that make up the entire
relay switching structure.

Contact bifurcated: A forked or branched, contacting member so formed or
arranged, .3s to provide dual ccntacti”g.

Contact bounce: Intermittent opening of contacts after initial closure due to
contact impact.

Contact force: The force exerted by a movable contact against a mating
COntact when the contacts are closed.

Contact gap: The distance b.?tw.?e” a pair of mating relay contacts when the
contacts are open,

Contact weld: A contact failure due to fusing of closed contacts, resulting
in Ll:= ia idil. rt. Lo apvn.

Cycle, relay: .4 relay cycle is defined as when a relay picks up and drops

Out. (One 0Penfn9 and one cl OSure of a set of contacts). Therefore, a cycle
consists of two operations.

Oegassing: A process of thermally cleaning a relay (at elevated temperatures)
to drive off harmful gasses. Oegas sing is usually performed using vacuum
pumps.

1 !, s
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Dropout “al”c
the current or
dbOvc which al

voltage). specified (not applicable to latching relays): As
.Oltagc on an operated relay is decreased, the value at or

relay contacts oust ves Lore to the{r unoperated oositions.

Hermetically sealed relay: h relay con Lained within an enclosure tha: {S
scaled by fusion to Insure a low rate of yas leakage. This usually refers 10
❑eta l-to-metal. or ❑etal-tn. glass sealing.

Hold value (voltage), specified (not applicable to latching relays): As the
current or voltage on a“ operated relay is decreased, the value which must be
reached before any contact change occurs.

Uorwally closed contacts: Th.ase contacts that are closed with the relay
decnergfzcd.

Ilormally open contacts: Those contacts that are open with the relay
dcencrgized.

uperdte time: Ihc {nterval bt?twee” the application of a step function input
signal and closing of *11 normally OIIC” co”t. cts. Bounce tfoe Is not {ncluded.

Dpcration, relay: A relay operation fs defined as when a relay changes from
an initial Cond it to” to the prescribed condition. For example, normally open
to closed or vice vcrsd. Therefore, a relay operation fs One-hdlf of a cycle.

Pickup value (voltage), specified: As the current or voltage on an unoperated
relay is increased, the value (woltagc) at or below wh$ch .s11 contacts must
funct$ on.

polarized relay: A relay, the opcrat{o” of whfch is prfmarily dcpcndcnt upon
the directfon (polar fty) of the encrgfz{ng current(s) and the resultant
❑agne tic flux. The opposfte of neutral relay. 41s0 called ‘polar relay-.

Relay: Most sfmply dcf{ncd as an cl.?ctrically controlled dcvlcc that open%
and closes electrical cent.3cts to effect the opera tfon of other devices in the
same or another electrical cfrcu it.

Relay, d{[ft. rcntf al: 4 double input relay which is actuated by the polar
signal resulting from the algebraic addition of dual fnputs.

Relay. null .seekfng: A rclaj’ of double throw configuration and a stt. blc
center-off posit fen. iither side of the double throw contact can bc activated
by and for tho duratfon of the polar actuating signal.

Relay, sensitfve: A relay that operates on low fnput power commonly defined
as 100 u,illf watts or less.

Release time: The fnterval between the trailing edge of a step funct{on fnput
Signal and clos fog of all normally closed contacts. &ounce t!me !s not
included.

>aturdti on: The Condition attained in a ❑agnetic macerlal when an increase i“
magnetizing (coil) current produces no eppreciaole increase in flux.

Sensitivity: Pickup value capresscd i“ terms of milliwatts for watts).
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●
Silicone: AnY of d group of semi-inorganic polymers basc~ on the structural
unit RZ SiO, where R is an organic group, characterized by wide ran?e
thermal stability, high lubricity, extreme water repellence. and
physiochemical inertness. used in adhesives, Iubrfcants, protective COdtifl YS,
paints, electrical insulation, synthetic rubber, and prosthetic replacements
for bodily parts.

Time, contact bounce; The time interval from initial Cl OsUre of a COnta Ct to
the end of bounce during pickup and dropout.

Time, operate: The time interval from coil energ~zation to initial closure of
the last open contact. Unless otherwise stated,
bounce time.

it does not include contact

Time, release (not applicable to latching relays): The time inter::; e;;om
coil deenergization to initial closure of the last open contact.
otherwise stated, it aoes nOt include bounce time.

Time, transier: lhe time interval between the opening of the closed COnta C.t
and the closing of the open cun Lac L uf a bredk-make-con tact combination. For

multi pole relays, tr.a”sfer time is defined as the interval between the opening
of the last closed contact and the closing of the first open contact of any
set.

Shelf life: .4 period of time a relay can be stored unused before detrimental
changes occur which would cause the item not to properly perform its function
within the requirements of this specification.

Voltage rated coil: The coil voltage dt which the relay is to operate and
meet all specified electrical, mechanical and environmental requirements.

Caution note: The use of any coil voltage less than the rated voltage will ●
compromise the operation of the device.

6.9 Part or identifying Number IPIN): The PIN should be structured in

accordance with 1.2.

6.10 Subject term [key word) listinq.

All welded
Electromagnetic
Established reliability
Ilermetically sealed
Low level contact rating
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APPr NQIZ A

GUI DtLINCS FOR CL IANING AMO S!ehLL

10. SCOPE

●
PARTICLE INsPECTION

ar~”;~fe%%; g~t~el~;~~’’~~; ~fi;~~;;~~ the fnternal vfsual fnspectfo. and
requirements, and ❑ethods of examination

Cleaning of re}ays pr{or to cannfng. These guidelines ❑ay be used both by the
supplfer in preparfng hfs internal procedures and by the audit team in reviewing a
suppl~er’ s procedures. lhts intormatton IS not (IItended tO PrOVidQ 011 Possfble
requirements, processes and test methods for $nlerndl inspections and cl C0nin9.
They are merely guidelines and should be used a! $uch by the supplier and the
audit team. Actual inspection procedures and crlterla shall be {n accordance with
the supplier’s process as approved hy the qualifying act fvlty. This appendix fs
not d mandatory oart of Lhe sDec{ficat{ on. The information conta{ned herein iS
intenaed for compliance only.

20. APPLICALILC 00CUIKNT

20.1 Gowernmcnt standard.

FE O-5 T0-209 . Clean Room and Uork Stattan Requirements, Controlled
Environment.

30. GENERAL GuIoELINES

30.1 [xaminat(on for contamination. visually examine the followlng areas Us!ng
the guidelines defined In detailed eaplandtion of Inspcctfon guidelines (see 40).

a. Contact assembly, contact surfaces, stationary and ❑ovable contacts, and
springs.

b. coil , pole piece, armature, and header.

40. OETAILEO EXF’LANATION OF IRSPECTION GUI OCL INIS

The. suppliers procedures shall contain the follow{ng inspection Volnts as a
min!mum and shall contain critcrfd for acceptance andlor rejection.

40.1 Moving contact assembly and springs.
for proper

Inspect the moving cotttact afscmh)y
insta Il ation and post tion. Amy sprfng$ mu$t clear all adjacent Parts

for both positions of the armature. Supp Ort brackets for thC movfng cOnta CL
assembly shall be free of cracks and fractures (20 to 30X).

40.2 Contact surfaces (fixed and ❑ova ble). Inspect surfaces for scratches or
burrs in contact wati ng area and cracked or peel{ng plating.

Inspect mating contact surfaces for proper al fgnment for both posit fens of the
arm.tturc. ln%pect all contact areas for ffbrous ❑aterials and other
Contaminants (20 tc 3LlX). Inspect undcrsl d.! cf :Or. tact scppor:s for COO!
marks (20 to 30X) (sot 40.6 b). lnspcct contact termtnals for *eld spldtter
(20 to 30 U).

—
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40.3

a.

b.

c.

d.

e.

Coil . Inspect coil for the following:—

Evidence of poor weld on eacn coil lead wire.

Ueld splatter at coil terminals (20 to 30 XI.

Proper lead coil dress. Ensure clearance to all moving surfaces. Coil
leads should not be kinked and should not be stretched tight frOm COil to
coil lead post (20 to 30 XI, i.e. , adequate stress rellef shall exist.
Length should not be excessive.

Nicks in the coil lead wire due to the stripping of the insulation (2O to
30X) .

Coil assembly for loose or frayed tape wrapping or insulation.

40.4 Armature and pole piece. Inspect armature and pole piece gap for weld
splatter and contamination {2 0 to 30X).

40.5

a.

b.

c.

d.

e.

40.6

a.

b.

c.

d.

Neader. Inspect header (20 to 30XI for the following:

Unacceptable tool marks.

Glass seals.

Held splatter.

Cracked or peeling plet$ng.

Proper alignment of header and frame.

Inspection quidelfnes.

Weld splatter or weld expulsion balls observed under 20 to 30X
magnification shall be acceptable if capable of withstanding a probing
force as specified applied using an approved, calibrated force gauge.
User may apply a maximum force as specified during precap inspection.
Each suspect weld splatter or weld ball shall be prObed only one lime by
the user during precap.

Oetrimerital marks, burrs, or scratches made by tooling during assembly are
not acceptable.

Cracks in the header pin glass seals shall be deemed acceptable or
unacceptable in accordance with the inspection criteria in accordance with
the applicable specification.

Loose insulation strands from coil wrap. bobbin. and other insulators are
not acceptable. Insulation strands that are an integral part and
extension of the coil wrap or coil lead insulation are acceptable unless
they are ot Sufflclent length or location tnat they can interfere with Lhe
normal actuation and operation of the relay.
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o

50. CL LANING

50.1 Cleaning. Clean{ng and small particle inspection shall be performed in
.ccurodn Le .-t” supvlicr prucesscs as approved b, the qualifying acti. ity.
FE D- ST O.209 provides additional guidelines for limiting the amount of

Contan$natfon Introduced fnto the afr {n the room by closely controlling the
personnel , operations, and ❑aterials inside the facilfty.

a. Clean{ng shall be performed {n a class 100 environment {n accordance w!th
FIO-STO.209. Storage trays, transport trays. and covers shall be gla Ss. “
nonmagnetic sta!nless steel, or glazed ceramic. Other ❑aterials which do
not attract or generate particles oay be used for storage trays, transport
triyz and covers if approvod by the qualifying act fvity.

b. Rel.tys with permanent magnets shall be demagnetized, if they can be
rcmagnetized end stabilized after canning. The relays shall be
demagnetized us fn,j a suitable aev$ce.

c. Ultr.ssonic clc.sn{ng.

Note: Caution: Flu$d used {n the ultrasonic cleaner and In the small
partt Cl@ Inspection system must be ffltercd finer than 1 ❑ il to preclude
Contamf nat ton.

(1) Clean relay trays and covers. Clean a sufficient quant{ty of trays
and covers for storage and transport of relays. cans. and other varts
fur Lht. remd{nder of required cleanin .j store In class 100
cnvfroncacnt {n accordance with FCO. ST .209.

(2) Ultrasonically clean relays. can and any other parts and
subas>embl {es that constitute the final assembly. Immediately after
cleaning, store the parts in covered trays {n a class 100 environment
in accordance with FF-o. sIO.209.

d. Vacuum clean parts in a class 100 environment. Using a pressure gun
and fiItcred air/gas through a static eliminator, blow filtered airlgas
on the parts. holding Lho part% {n front nf a vacuum inlet to trap
loosened part fcl es. Immediately store cleaned parts fn the cleaned.
covered trays.

CAUTION: Nozzles used to blow f(lters and relays during cleaning shall

not be the se. foty siphon type.

60. SMALL PA RTICLC IN SP[CTION

a. Perform small partfcle cleaning on relays, cans and any other Internal
parts and Subassemblies thdt constitute the final assembly.

,1) Obtein fraoo, fvom p,e-:ilto, ed supp; y.

{2) Assemble a pre-cleanea flasc., vacuum pump. Iiiter itulder. vrt. -cle. nea
0.80 micron maximum fflter, and pra-cleaned funnel. Fill funnel with
pre-filtered freon and turn vacuum pump on. Repeat until flask is
filled.

(3) Fill ‘Pressurized conta$ner” with clea”cd freon from step Z above.
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b.

70.

d.

b.

c,

d,

e,

{4) C]@an filter by blowing both S.urfacr?s ~ith destaticized air. using
the pressurized container. wash both sides of the filter with clean
filtered freon. Observe filter under 30X magnification: If any
particles .001 inch {0.03 mm) or larger are observed, repeat the
cleaning prc. c.ess until satisfactory results arc obtained. The
cleaned filter shall be used in the following step b.

Small particle inspection.

{1)

(2)

(3)

(l)

(5)

(61

Place filter holder and cleaned filter on a clean empty flask under
funnel .

Air blow all parts to be cleaned using dcstaticizcd air/ga$. Place
parts in funnel .

Using a flask of filtered freon, pour the freon fnto the funnel,
covering the parts to be cleaned. Cover funnel . Agitation of the
freon around the part is recommended or using a pre. filtered free”,
spray free” bver parts Into the funnel and cover funnel.

Turn vacuum pump on. Uhcn all the freon has passed through the
filter, turn vacuum pump off.

Remove filter and examine under 30X magnification.

If one or more Darttcles .001 l“ch [0.03 mm) or l.ariaer
the filter, repeat steps 1 through 5 until results ;re

PROCESSING OF CL EANEO RCLAYS

Place cleaned parts 1“ cleaned covered trays in preparation
the relays.

tan relays fn class 100 clean area.

are present 0“
satisfactory.

for canning

Note : If the can or cover is subseq~cntly removed for any reason, prc-can
visual inspection shall be repeated and this cleaning prdcedure shall be
repeated.

Demagnetize and stabilize the relays if applicable.

If relays are required to be removed from the class 100 clean area, place
a gummed clean label over the evacuation hole (if applicable) before
removing from clean area.

Relays shall be manufactured, assembled and tested in controlled areas,
After f!nal cleaning, all processes and assembly performed on the relay
while in a delidded co” figura. tion shall be accomplished o“ a class tOO
Iaminer flow bench or in an area meeting the requirements of a class 100
clean room as defined in FE O- S1O.2O9. lf a final cleaned relay leaves the
flow bench or clean room. relay shall be Iidded and evacuation hole(s)

shell be cvvered-by e ❑ethod. epvroved by the qual ifying acti+ity.
Additional provisions shall bc incorporated ?,s required in all areas to
prevent the generation and entry of particulate contamination into parts
and assemblies. Additional provisions shall also be made as required in
all areas to remove particulate contamination from the parts a“d

assemblies. The supplier shall maintain records which verify thot the
required levels of cleanliness are maintained in all assembly and sealing
areas.

64
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80. Rf.’dORi

80.1 actiork. Re}ays that requ$re rcwort or rcadjustmcn L after capping. but
prior to any .e iding oi tnc enclosure, tidy b. rcmoried or readj.. s:cd prot ided :t?
examination and cleaning of 40 through 10 ar~ repeated after the rework or
readjust aenl.

I
I

o

:5
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PAR TICLf. IMPACT !401S[ OLTECI1ON [P INO)

10. SCOP[

10.1 ~. The purpose of this test is to detect the presence of free moving
particulate contaminants within sealed cavity devices. This test method is
specifically directed toward relays and other devices where internal mechanism
noise makes rejectfon exclusively by threshold level impractical. The test
provides a no”dpstructive means of identifying those devices containing particles
Of sufficient mass that, upon impact with the case, excite the transducer. This

appendix is a mandatory part of the specification. The information contained
herein {s intended for compliance.

20. APPLICABLE DoCU14[NTS, This section is not applicable to this appendix.

30. EfJUIPMENT

The equipment required for the particle impact noise detection
(P;IDI t%f%’%’constst of the followt”g (or equf”ale”t). PINO instruments are
available which incorporate items a through h (see figure 11).

a. An oscilloscope capable of 500 kHz response minimum, a“d a sensitivity of
20 mVlcm for visual display of the parttcle no fse.

b. An audio system with speaker to m~nitor the audio signal from the PINO
electronics. If headphones are used, the system shall provide safeguards
against loud noise bursts.

c. A vibration shaker and driver assembly to accommodate the wetght of the
payload. The payload consists of the OUT (device under teSt), (P INOI ●
transducer, the transducer isolator, preamplifier (when included). co-test
shock mechanism (when included), a portion of the transducer cable and its
restraints. The shaker and driver as$cmbly shall bc capable of providing
essentially sinusoidal motion at:

{1) Condition A: 5g peak at 27 Hz in 3 axes.

[2) Condition B: 5g peak at 27, 40, and 100 Hz in optimum axis,
.,

d. PINO transducer, calibrated to a peak sensitivity of -77.5 *3 dcl are 1
volt per micr.abar at a point uithi” the frcq”ency range of 150 - 160 kHz.

l?. A sensitivity test unit [STU) (see figure 12] for periodtc assessment of
the PINO system performance. The sTU shall consist of a transducer with
the same tolerances as Lhc PINO tra”sd”cer and a circuit to pxCite the
transducer with a 250-microvolt *2O percent pulse. The STU shall produce
a pulse of about 20 mV peak on the oscilloscope when the transducer is
coupled to the PINO transducer with attachment medium.

f. PINU electronics. consisting of an amplifier with a g~i, of .60 *2 dB
CCnier’2d at :h? frc:ucncy nf pc ah. sen: i.. i~ity ?f the ‘I!!D tr3r:ducer to
amplffy the transducer sfgnal to a usable level for audio detection and
OS Cil lOSCOpe display. The notse at the outuut of the amplifier shall not
exceed 10 mV peak.

b6 ●
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AWC!UIi x O

OSCILLOSCOPE
. .

AUDIO !

SYSTEM I

PARTICLE
IMPACT NOISE

DETECTION
ELECTRONICS

r,

-- —.-

‘ilGUaL 11. ~pical p.jrtlclei~act noisedetectionsystem.

—.. - -——— --

Ifl ;[E:::,:
I

“ ==,, ,MPACTNO,SE

k—__ —____ ___J

DETECTION ELECTRONICS

NOTES:
1. pushbutton suftch: Iiechdnically quiet. fast mate. a.d gold cont,ict; . E.G. TZ S,N8

micro sw{trh.

2. Reslst,mce tolerance 5 percent noninductive.
3. Voltage souxe can be a standard dry cel 1.
.s. The coupled transducers must be coa~iiil durin9 test.
5. Voltage output to STU transducer 2S0 “V, *2O percent.
6. A runction generator with a 25s) “V ,20 ~crcc”t square W*VV OULvul. at 150 L.Hz mminal with

50n Output. fmpsdafKe my be Substftuwd for enclosed ❑ebl chassis.

riwxf,l?. lypical sensitivity tasl uni L.
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u. Co-test shock mechanism Consisting of the integral co-test shock mechanism

of 30. lc above (when included) capable of imparting shock pulses of at
least 200.3 peak tc tnc DUT, and shall be capable of provi dins a pulse
duration not exce?di. g 1 millisecond, if the int. egra> co-te. t sh~cl
system is used, the shaker vibration may be interrupted or perturbed for a
Deriod of time not to exceed 2S0 ms from initiation of the shock pulse.

Note: When co-test shock capabilities are not available, the OUT shdll be
prc-shocked per 40. <.i L..

h, Isolator ❑aterial between the PINO transducer and the vibration shaker and
driver when required to reduce background noise. The isolator shall have
no resonance within the test frequency range.

,tttackue:~l ❑edium.:. The a:t~chment meditim used tc. a:t~ck the OUT to the
PIND transducer shall be either a viscous acoustic coupl ant or double-
faced tape. A mechanical holding fixture that can be show” to produce no
noise signature may al<o be use. d, in conjunction with acoustical coupl ant
(If necessary) for large packages.

j. Special mounting adapters for devices which have irregular surfaces (see
40.5)

40. PROCIOURE

40.1 lest equipment setup. The Lest equipment shall be set up in a low noise
area Noise in this context refers “ot only to that audible noise which would
normally interfere with Iiste”i”g but also powev Ii”c noise, radiated R.F. no[se
or high frequency acoustic noise (150 - 160 kHz). Commercial equipment shall be
connected as described in the operations manual. Otherwise, assembled PINO
equipment shall be connected as shown on figure 11.

a. Audio output volume shall be adjusted to a comfortable noise level output.

b. Shaker drive frequency shall be adjusted in acc.arda”’e with 40.3.

c. Shaker drive amplitude shall be adjusted in accordance with 40.3 and
mounting adap Lcr (if any) shall be in place.

a. Oscilloscope vertical deflection primary beam sensitivity (displaying PIND
electronics output) shall be 20 mill ivoltslcenti mete r. oscilloscope
horizontal dcflcctfon shall be adjusted to 4 cm and shall obtain drfve
from the sine genera torlamplificr accelerometer, or a time base (2 ms{cm)
triggered from the accelerometer output.

40.2 Test equipment checkout. The test equipment checkout shall be performed
doily or prior to the start of and at the completion of, daily PINO testing with
resu”, ts recorded. Fail”?e of ~he system to meer checkout requirements shall
requi?e rpt?st of all d?vices tested Subsequent t. the last successful system

checkout.

40.2.1 Shaker drive system checkout. The drive system shall achieve the shaker
frequency and the shaker amplitude specified in 40.3. The drive system shall be
calibrated so that the frequency settings are within *LI percent and the amplitude
vibration settings are within .10 percent of the nominal values. If a visual dis.
placement mun itor is affixed to the transducer, it may be used for amplitudes
between .04 and .12 inch (1.02 and 3.05 mm). An accelerometer may be used over
tf!e entire range of amplitudes and ~hall bc used below amplitudes of .040 inch
[1.02 mm).

68
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40 .2.2 Lketect ton system checkout. Vilh the shak@r de@n@rgized. the $lU
transducer shall be mounted f ace-to-face and coaxial with the PINO transducer
using the recommended attachment medium. The STU shall be act f.a ted several times
LO verify iou level signal pulses visually .n the oscilloscope [apprua{matel, 20
.aIllfvolt peak or 10 millivolt peak above System flOi Se). If a Commercial
{nstrunent is used. ?O11OK Lne manufacturer’s dctt?ctton system checkou:
procedure. Uith the approval of the qualifying activ{ty, an alternate calibrated
noise generator may be used to perform the systcm checkout. In this case, the
Cal fbratt. d generator {s tested fn accordance wfth this procedure to demonstrate
Lnat oscilloscope traces are achieved LO result In reject{ on.

Note: Mot every application of the STU will produce the rcqu{rcd amplftudc but
the majority of applications wII1 do so.

40.2.3 System “oIS= verification. For proper system opcrat{on, no extraneous
noise can be permlttcd to ea!st ~n the systcm. Ouring proper operation, the
norual system noi se.. as observed on the oscilloscope, will appear as a fairly
C0n5tdnt band and ❑ust not exceed 10 ❑111 {volts zero to Dedk. Extraneous nolsc
defined as noise in the system other than the permissible background noise that
present with no device on the transducer. Such notse can be due to a number of
sources which must be eliminated or the{r effects guarded against. sfnce those
nonsignal noise spikes can appear as sfgndls on the indicators. Common sources
noise are fluorescent lighting, heater elements, soldering irons and other
switching transients, line transients and. especially, less than optimun
installation and support of the transducer cabl{ng. The latter source normally

may be elinlndted by redressing the cable. Ilghcening or cleaning the connector
the transducer, or even replacing the transducer or transducer cable. To verffy

o

that no Cltraneous noise exists in the sy$tcm. ob$crvc the oscilloscope whfle
turn$ng on the shaker at the designated frequency and amplitude. This noise is
usually present as pulses which remain in a fixed position on the oscilloscope
trace. If extraneous noise is observed, correct the problem by shfel ding or other
precautions, such as those suggested above and rerun the ●ntire noise check.

40.3 Test parameters. The following test parameters shell be. applied to each
OUT . If it has been demonstrated that one or more of these parameters are
damaging to a given part type, tho test shall be performed as defined by the parts
tletal led specification. lest. parameters sh.1 I he tincumentpd in the report .

40. 3.1 Vlbratien irequcnc~:

Condition A: 27 Hz. 3 azes.

Conditfon O: 27 Hz. 40 Hz, and 100 Hz, optimum ?. Al! .

40.3.2 Vibration amplitude. Condlt{ons A and B: 59

40. 3.3 Shock lCVCI. Conditions A and O: 200s veak,

40.4 Test sequence.
be applied to each 001

The cond{
as follows

I Ins, ❑aninum.

is
is

of

ion h or O [as applicable) test sequence sha; l

{,Q
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40 .4.1 Condition A sequence.

a. Vibration 5 seconds at 27 Hz.

b. Co-test shock (three pulses).

Note: when co-test shock capability dots not exist, the DUT shall be
pre-shocked with 2 pulses in each of 3 axes at 200g peak, 1 ms [maximum).
using equipment and techniques os defined by method 213 of !41L-STO-202,
and step b may’ be omitted.

c. Vibration 5 seconds at 27 Hz.

d. Repeat test in the two other orthogonal axes.

e. Accept or reject.

40. 4.2 Condition 0 sequence. APPIY 40.4.1, steps a, b
opt!mum axis as detlnea by

, and c to the OUT in its
th e detailed specification. Repeat the test at 40 Hz

and 100 HZ. Accept or reject.

40.5 Mounting requirements. For condition A. the OUT shall be mounted such
that it is ultimately tested in 3 orthogonal axes. one of which represents the
normal moumting configuration for the device. For condition B, the OUT shall be
❑ounted in the Oottmum a.xls as soe’if ied by the detail s~ecifi cation for
minimizing inherent device noise”. Uhen sp’’ec ial fixturing is required for unusual
package configurations, such fixtures shall have the following properties:

a. Low mass

b. High acoustic tra”s. mission [aluminum alloy 7075 works well).

c. Full transducer surface contact, especially at the center.

d. Uaximum practical surface contact with test part.

e. No mov$ng parts.

t. Suitable for attachment medium mounting

Leads on the parts shall be dressed. as necessary, so they will “ot strike each
other or the transducer during vibration. Long or thin cross section leads shall
be observed for signs of resonance, indfcated by motion exceeding 3 or 4
diameters. Such resonance may give extraneous noise during test even though the
leads do not strike each other. In these cases, the leads may have to be
shortened (if permitted by the application) or special fixturing or frequency
changes may be required.

40.6 Test inonit.arl”$. To avoid false indications, the OUT shall be fnspec ted
for any attached foreign ❑atter or leads which are touching each other. The OUT
zhdll be counted on the ccntcr Gf the transducer u:ing attachment inediu= or. if
necessary. a mounting adapter or holding fi’xture. To provide max{mum signal
transmissibility with a viscous coupl ant. a sufficient amount of coupl ant shall be
used and the OUT shall be firmly mounted so that any excess coupl ant can be
sqvcezed out. when tioubl e-faced tape is used, it shall be changed at the start of
a test group and after 25 units or less thereafter. Oevices shall be put on and
removed from the attachment medium with a slight twisting motion. Device
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o

orientation for each Dackagc type shall be as spec{fted in 40.5. The v! brat{on
fr.?quenc X and the vibration dmvl{lude shall be set at the level ~peciiied in
40.3. Both de:ection systems zhall bc ❑on ftorcd for evidence of loose particles.
AnJ device i.hith 9;VCS d pdrticlv indlcd Lie” shtll bc considered a rejs. ct.
Particle indications can occur fn either detection systcm as follows:

a.

b.

c.

40.1

Visual indication of high frequency $pikes which excccd the normal
constant background white notse level and the OUT inherent noise level.

Mote: The repedtdble per{odlc inherent noise sfgnature of
electromechanical devices must be fully characterized to avoid false
indications of failure and to avo{d the ❑askfng of particles (see figure
13).

&udio indication IIi clicks, pops, or rat Lling wn{ch is difierent from the
noise Signature of the OUT or the constant background noise Dresent with
no OUT on the transducer.

If there is no {ndication of particles prior to co-test shock or 5 seconds
after co-test shock, the device is acceptable. Uhen pre. shock Is used In
place of co-test shock, there shall be no vertfcle indications during the
10 seconds of vibration.

Co-test shock app l{cttlon (when app llcabl e). The operation of the co-test
shock ❑echdnisia shall be In accordance with procedures supplied by the equipment
manufacturer. In systems that disable the detector during the co-test shock, the
veriod of tfMC from shock LIulsc to rei”itl alien of de; ectio” shall “ot cxcecd 100
inilliseco”ds.

40.8 Additional test CYCICS. If additional cycles of testing on a lot ere
specifietf, the entire test procedure (equipment setup and checkout mounting.
vibration, and co-shocking) shall be repeated for each retest cycle. Reject
devices from each test cycle shall be removed from the lot and shall not be
retested in $ubsequcnt lot tcstfng.

40.9 Faf lure criteria. Any noise bursts as detectf.d hy r.ither of the two
detection systems (see 60.6) exclusive of OUT inherent noise or background noise
during the ❑oni toring periods shall be cause for reJcct ion of the device. Rejects
shall not be retested, except for retest of all devices in the event of test
system failure as provided for 40.2.

50. SUMMARY

50.1 $ummar . The following deta{l$ shall be specified in the applicable
detail s+dtton or procurement documentation.

a. Lot acceptance/rejection criteria (if s.pplfcablc).

L. Vi brdtton, conditions P. or B.

ki” L. : U,,les. bther. {be spvc{fied, cond{tien h :1,.il: ipBIJ. ,.. l,cr,
condftlon E is reaui red the oc. t{mua (reauf red) axis of vibration shall be

, specffied.

c. Co-test shock level and durat on, if other than as defined herein.
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M07E: AC Cqtawe criteria: [ach unit tcstmi than meet the acceptance.

SHAKR NOISC

Timcbase adjusted to locate shaker reversal noise buvsts at end of oscilloscope trace. Test
uni t not mounted.

INHERENT MECHANICAL NOISE

Synchronized spike may appear at different location: on timcbase for each unit under test.

,hwAIikvwwhwJI+Lw~h
PART~CULATf NOISE

Nonsynchroni zed spikes of any magni tude appear randomly and maY disa Ppear as test Pro9Wsse~.
Unit is rcjec table.

EXCESSI YE MICHANICAI. NOISE

Synchronized tract masks more than SO percent of oscilloscope trace. Unit is +ejectab le.

FIGURE 13. Representative oscilloscope traces.

●
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