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MILITARY SPECIFICATION

RELAYS, ELECTROMAGKETIC, ESTABL!ISHED RELIABILITY,
GENERAL SPECIFICATION FOR

This specification {s spproved for use by all Departments
and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the general requirements for established
reifabiTTty (ER) (see table I}, electromagnetic, hermetically seazled relays for
use in afrcraft, missfle, spacecraft, ship, and other primary vehicles or in
ground support equipament. These relays are designed to operate over the full
range from Jow Tevel to power switching with contact ratings up to 25 amperes
slternating current {ac) or direct current ldc). Spacirfication gheete (see 3.1)
detatiing requirements for 25-ampere relays are for relays that have a paxipunm
load rating of 25 amperes for resistive load only. All other Voad ratings (motor,
ifnductive, lamp) are less than 25 amperes. The failure rate level is established
at a confidence level aof 90 percent for qualification and 60 percent far
maintenance of qualification based on 100,000 cycles at *125°C under the rated
load conditions specified heretn. Caution: The use of any coill voltage {see 6.8)
less than the rated coil voltage will compromise the ogeration of the relay. For
additional application and caution information, see 6.1.

1.2 Part or [dentifying Nuober (PIK). Part or Ident{fying Number (PIN) 13 a
new tero encompassing previous terms used in specifications such as part number,
type designator, and identification number. The PIN shall consist of the tetter
"M*, the basic number of the specification sheet, an assigned dash nuamber {see
3.1}), and g suffix ltatter detignating fatlure rate level {see table I} as shown {n
the following exampie:

M 83536/1 -001 M

T | | T

I | | |
WiiTtary Specitication as Faiture
desfgnator sheet number number rate level

1.3 Failure rate (FR] level degignation. The failure rate ievel designation is
shown {n teble | (see 4.87.

TABLE I. Faflure rate level designation.

Failure rate Jevel
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~{percent per 10,000 cycles)
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|IBeneficial comments (recommendati{ons, additions, deletions} and any pertinent
ldata which may be of use in {mproving this document should be addrestsed to:
|[Commander, Electronic Support Divisfion AFLC, 2750 ABW/ES, Gentfle Air force
|Statfon, Dayton, OH 45824.5400, by using the self-addressed Standardization
{0ocument lmprovement Proposal (DD Form 1426) abnpearing at the end of this
|aocument or by letier.
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?. APPLICABLE DUCUMENTS

2.1 Government documentis.

2.1.1 Gpecificetions, staadards, and handbooks., The TollcWing specifications,
standards, and handbooks form a part of this document to the extent specified
herein. Unless ctherwise specified, the fssues of these deccuments are those
listed in the issue of the Department of Defense Index of Specifications and
Standards {DODISS) and supplement thereto, cited in the solicitation (see 6.21.

SPECIFICATIONS

FEDLRAL
J-W-1177 - Wire, ?net. Electrical.
QQ-N-290 - Nrckel | ating (Etectro deposfteal.
0g-5-571 - Solder, Tin Alloy, Tin Lead Alloy and Lead Alloy.
GQ-5-781 - Strapping, Steecl, Flat and Seals.
LZ2-K-705 - Rubber, S5ilicone: Low- and High-Temperaiure and Tear
Resistant.
PPP-B-566 - Boxes, Folding, Paperboard.
PPP-D-501 - Boxes, Wood, Cleated-Piywond.
PpPr-B-62!1 - Boxes, Hood, Nai{led and lock-corner.
PPP-.B-536 - Boxes, Shipping, Fiberboard,
PPP-B-676 - Boxzes, Setup.
MILITARY
MiL-1.10 - Insulating Compound, Electrical, Ceramic, Class L.
MIL-M-14 - Molding P}astics and Molded Plastic Parts, Therrnosett.
MIL-P-116 - Preservatlnn Methods of.
MIL-P-997 - Plastic Haterial. Laminated, Thermosetting, Electrical
Insulation: Sheets, Glass Cloth Silicon Resin,
DOD-D-1000 - Drawings, Engineering and Associated Lists.
MIL-5-12883 - Socket and!Accessories for Plug-in Elecctronic Components
General Spec:flcatton for.
MIL-P-150137 - Plagstic Sheet, Laminated, Thermosetting, Glass-Cioth,
Melamaine- ges1n.
MIL-P-15047 - Plastic-Material, Laminated Thermosetting, Sheets,
Nylon, Fabric Base, Phenplic-Resin,
MIL-5-19500 - Semiconductor Oevice, General Specification for.
MIL-G-45204 . Gold Plating, Electrodeposited.
MIL-1-81023 - Inductor, 28BY, D.C. Laborgatury Test General
Specification for.
STANDARDS
MILITARY
MIL-STD-129 - Marketing for Shipment and Storage.
RiL-3T0-147 - Palletized Unit Loads an 30" x 48" Pallets.
MIL-5TD-2D2 - Test Methpds foer [lectronic and Electrical Component

Parts.
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MILITARY
MIL-5TD-454 - Standard Gencral Requirements for Electronic [quipment.
MiL-S5710-690 - Failure Rate Ssmpling Plans and Procedures.
MIL-51D-750 - Test Metnods for Semiconductor Devices, .
HIL-5iD-790 - Relrability Assurance Program tor Liectronic iaris
Specifications.
MIL-STD-883 - Test Methods and Procedures for Microelectronic Parts.
MIL-STD-1285 - Marking of Electrical and Electronic Parts.
MIL-STD-1686 - Electrostatic Discharge Control Program For Protection
of Electrical and Electrenic Parts.
MIL-5T0-2073/71 - DOD Material Procedures for Development and Application
of Packaeging Requirements.
HANDOBOOY
D0D-HUDBK-263 - Clectrostaiic Discharge Control Mandbook for Protection
of Electrical end Electronic Parts, Assemblies and
Equipment {Excluding Llectrically lnitiated Explosive
Devices) HMetric.

{Unless otherwise indicated, copies of federal and military specificatfons,

standards, and handbooks are available from the MNaval Publications and Fornms
Center. {ATIN: NPODS}, 5801 Tabor Avenus, Philadelphis, PA 19120-5099.)

2.2 MNon-Government publications. The following document forms & part of this
document to the cxtent specified herein, Unless otherwise specified, the issues
of the documents which are DOD adopted are those listed in the issue of the DODISS

cited in the solicitation. Unless otherwise specified, the issues of documents
not 1fsted in the DODISS are the issues of the documents cited in the solicitetion

{see 6.2).
AHERICAN NATIONAL STANDARDS INSTITUTE
ANSY Y32.2 - Graphic Symbols for Electric and Electronic Diagrams.

(Application for copies should be addressed to the American National Standards
Institute, Inc., 1430 Broadway, New Yorhk, NY 10018.)

2.3 oOrder of procedenca. [n the event of a conflict between the text of this
docunent and t1he refcrences cited herein (except for related assocfated detail
specifications, specification sheets or MHS standards), the text of this document

takes precedence. Nothing in this document, however, supersedes applicable laws
and regulations unless a specific excmption has been obtained.

3. REQUIREMENTS

3.1 Specification sheets, The individual {tem reguirements shall be as
spccifiadd herein ang in accorcance with the aopiicable specification sheet, In
the event of any conflict between the reauirements of this specification and the

specificetion sheet, the latter shall qovern.

1.2 Quatification. Relays furnigshed under this specification shall be products
which are 3uthoriicd dy the qualifying activity for listing on the applicable
gualified products 1ist at the time of sward of contract (see 4.4 and 6.3,
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3.3 Materials. Materials shall be as specified herein. However, when 2
definite material is not specified, a material shall be used which will enable the
relays to meet the performance requirements ot this specitication. Materials used
shall be selif-ecatinguishing, and shall nol suppert combustion, give of f noaxious
gases in narmful quantities, give off gases in quantities sufficient to cause
€rplusion oif sealed enciosures, cause conteminaiivn or form curreni carrying
traciks which prevent meeting the post test requirements specified herein, The
sclection ot materials shall be as such as to provide marimum shel? life,
Acceptance or approval of any constituent material shall not be construed as a
guaranty of the acceptance of the finished product.

3J.3.1 Plastic. Laminated plastic material shall conform to MIL-P-997,
MIL-P-15037, or MIL-P-15047. Molded plastic material shall conform to MIL-M-14 or
the requirements of 3.3 for a material which is not specified., Cotton-filled or
wood-fiour-filled materials shall not he used.

3.3.2 weramic. Ceramic insulating material shall contorm to MiL-i-1U, grade
422 or higher. Ceramic used for external surfaces shall be glazed.

3.3. Tlungus-resistant. faterials uscd inm the construction of velays shall be
fungus inert (sce requirement &4 of MIL-STD-454),

3.3.4 Metals. Metals shall be of a corrosion-resistant type or shall be plated
or treated to resist corrosion. Zinc plating, cadmium plating, or unfused pure
tin plating shall not be used on internal parts of hermetically sealed relays.
Zinc plating or cadmium plating shall not be used cxternally.  Unfused tin plating
shali have a plating thickness of 200 microinches minimum if used for external
parts.

3.3.,4,1 Dissimiiar metals. When dissimilar metals are used in intimate contact
with each other, protection against electrolysis and corrosion shall be provided.
* The use of dissimilar metals in contact, which tends toward active electrolytic
corrosion {particulariy brass, copper, or steel used in contact with aluminum or
aluminum atloy), is not acceptadble. However, metal spraying or metal plating of
dissimilar base metals to provide similar or suitable abutting surfaces is
permitted. 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.

1.3.5 Magnetic wire, Magnet wire snall conform to J-W-1177.
3.2.6 Rubber. . Rubber shall conform to 22-R-765.
3.3.7 Mercury. The use of mercury or mercury compounds {5 prohibited.

3.3.8 Magnesium. The use of magnesium or magnesium alloys is prohibited (not
applicable to contacts [see 6.8)).

3.3.9 5ilicone or silicone compounds. The use of silicone (see 6.8} or
silicone compounds for any purpose other than external gaskets is prohibited.

3.5 UDesign ang construction. &Helays shall be of the cdesign, <onstruction,
weigibl, and puysival Jimenstuns specitied 1sew .1

3J.4.1 Case. Unless otherwise specified (see 3.1), the case shall not be
electricaTly connected to the contacts or coil; however, it may be used as part of
the mangnetic circuit.

J.4.1.1 Case arounding. When specified {scc 3.1}, means for connecting the
retay case Yo ground shall be provided.
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1.4.2 S$ealing procest. Relays shall pe dried, degassed, and backfilled with
g% in an aimosphere having a dew point less than -65"C {(see 6.5), and shall be
sealed by wetding., AdjJunct sealant {sce 6.8}, if wsed, must comply with the
following characteristics:

-

a. Relays snatl pass the gross leak test of 1 a 1077 pefore tne application
of the adjunct sealant,

b. HNo adjunct sealants to be visible or detectable on the inside of the relay.

€. Shel) not extend sbove 20 percent of the length of the exposed terminals
above the glass meniscus.

d. Shall not be applied to more than 20 percent of the exposed terminal,
Trace cvolor Is permitted 1f {t is a natural result of the scalant process.

"

Shall form, after curing, a permanent nonconductive, nonoutgassing,

noncorrosive, noncontaminating, noncracking seal under all relay
environments.

After the cover has been welded to the header, no rework shall be performed that
requires removal of this cover from the header.

3.4.3 Contacts. Contacts shall have load ratings and &rrangements (see
MIL-STD-1ZB8T as specified (see 3.5} and unless otherwise specified (see 3.1},
shall be capable of carrying the maxrioum rated current continuously as well as

makln? and breaking the specificd current under all envirponmental) conditions
specitfied herein.

. 3.4.4 Cofils. Coils shel} be adequately insulated electrically from the

contacts and the case. The resistance and rated voltage {or current) shall be 23
specified, Unless otherwise specified, coils shall be designed for continuous
operation at maximum rated voltage and temperature (see J.1}.

J.4.4,1 Stabilijzation of perpancnt magnets. Permanent magnets and magnetic
assemblics Shall Be artificially aged ta minimize decay of flux levels., The
residusl induction (flux) in permanent magnetic ssseablies shall be reduced to a
level where 1t w11V not be affected by demagnetizing forces encountered in narmal
service, handling, and any tests specffied herein. The retraceadbiticy
characteristics shall be compatible with all performance requircments of the

roelave
elays.

3.4.4.2 Col) terminal identification. Terminals identification shall be marked
as specified and In accordance with MIL-5TD-1285. When specified, a bead of
contrasting color shall be used to desi?nate the X1 (positive, if applicable)
teroinal (sece figure 1 and MIL-S5TD-1285) (see 3.1},

SYMBOLS ANO MARKING FOR TERMINALS
SINGLE CN1. TERMINALS Ouay ONit. TEAMINALS

D:: 0P TI—A,—¥2 On :n-D—-u D_‘_:; D'_':': on IL-J\’,_“ I'lr-:v_—-\'z o ?-D-u n-D-:

FIGURE 1. Symbols and marking for terminals.

W
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3,4.4.3 Latching relays. Llatching relays with two coils shall be so designed
that if both coils are energized simultarecus)y, the contacts shall not achieve a
neytral pasition [both the normatly closed and normally copen contacts are npen).
If a neutral position can bhe attained, the relay shall be screened as specified in
3.11.7 and 4.8.6.7. Specified dropout value (voltage or current) and release time
are not applicable to latching relays [see 6.1).

3.4.4.4 Semiconductor devices. Semiconductor devices shall be selected from
MIL-5-19500 Qualified Products List and be JAN TX as a minimum whenever possible.
licnstandarc semiconductor devices shall be JAK TX scrcencd as specified in 4.8.3.3.

3.4.4.4.1 Electrostatic discharge sensitivity {ESDS). Relays supplied with
semiconductor devices wired internally are not considered ESDS. However, the
semiconductor devices may be ESDS sepsitive and shall be processed in accordance
with the ESDS program requirements of 4.1.3.

3.4.5 Lircuit diagram. The circuit diagram as specified shall be a terminal
view., Circult symbols shall be ir accordance with ANS] Y32.2, For relays without
an nrientation tab, the circuft diagram, as specified (see 3.1) shall be
orfentated so that when the relay is held with the circuit diagram right side up
as shown, and rotated away from the viewer about a horizontal axis through the
diagram until the header terminals face the viewer, then each terminal shall be in
the location shown in the circuit diagram., .

3J.4.6 Mounting means {see 3.1).

3.4.6.1 Bracket. Mounting brackets shall be an integral part of the reia{,
securely attached thereto in a manner to prevent any movement between the relay
and the mounting bracket.

3.4.7 Terminals. Terminals shall be as specified {(see 3.1).

3.4.7.1 TJTerminal finish. Finish of terminals shall provide a good electrical
contact and meetl the performance requirements speciffed herefn. A1l terminals
used for external soldered connections shall be tin plated or coated with
composition Sn6D, or Sn7D splder conforming to 0QQ-5-571 to facilitate soldering.

3.4.7.2 Solder-lug terminals. Soltder-lug terminals shall be designed to
accommodate two conductors, each rated to carry the maximum rated current of the
contact or coi) terminated.

3.4.7.3 Wirc leads. Wire leads shal) be as specified {see 3.1).

3.4.7.3.1 Mire leads, solder pin [SP). Solder pin wire leads shall be as
specified (see J.17.

3.4.7.4 Wire marks. MWhen tin plating is used, an underplating of copper may
be useg 1o assure good adhesion. A slight exposure of copper underplating or
other underplating resuiting from wire wrappings necessitated by the plating
operation is acceptable {see figure 2),

3.4.7.5 Plug-<n sarmination. Pluz-ia terminatiors shall genfarm ta the
arrangements or dimensions as specified {see 3.1). The mounting arrangement of
the relay shall be so designed that the entire weight of the relay will be
suspended and the stability of its mounting will be provided by an auxiiiary
mounting means other than the electrical terminals of a socket. Plug-in terminals
shall be gold plated in accordance with MIL-G-45204, type 1I, class I, with a
ricke) underplating that shall be in accoerdance with QQ-N-290 and 50 to 150
mizroinches thick. Plug-in terminations shall conform to the arrangements and
dimensions necessary for proper mating with the associated sockets in MIL-$-12863.
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WRAP WIRE

008

‘01z O1A REF

( ] .030 MAXIMUM MEASURED
FROM THE HEADER
TYPICAL HOOK WRAP
) O (APPLICABLE TO SOLDER #OOKS AND SOLOER PIN TERMINATIONS ONLY)

FIGURE 2. Wire marks.

3.4.8 Header glass. Header glass shall be exemined as specified in 4.8.1.1.

3.4.9 Serialization. Relays supplied to this speciffcation shall be
serfalized and one copy of variables test data shall be supplied with each relay
as 8 part of group A acceptance testing (see 4.7.1.2). Actual) acasured vatues
shal) be shown for operste and release time, statfc contact resistance znd voltage
drop, contact voltage drop, and coil resistance as specified in 3.11.4, 3.11.2,

and 3.11.1, respectively.

3.5 Cleaning and small partfcle {nspection {(when speciffed, see 3.1). Prior to
ernetic sealting of the relay header to the relay ¢an, the reiay d cans shal)

- 1 4 - - d

L -4 L

$ an
A amd o amdasd Ffoo sma 11 mumt¢dala snntamidnasmte ena flad 1n 2 O 2
' P PpETLIC+E COUNLEADINANLE 653 3pT PAEd 0 S.V.i.

h
b CITENCU a0 SAEWMINED GF SWEH
3.6 Screening. MNhen relays are tested 2s specified in 4.8.3, during cycling,
the confact miss detector's monftoring level shall be less than 100 ohos. Unless
otherwise specified (see J.1)}, any relay shall have a final 1nsulation resistance

measurement of 10,000 megohms or greater.

3.7 Solderabflity. When tested as cpeciffed in 4.8.4, the terminal surfaces
shall meelt the acceptance requirements of method 208 of MIL-5TD-202, The dipped
surface of solid wire lead and pin terminals shal) be at least 95 percent covered
with a continuous new solder coating. The remaining 5§ percent may contain only
small piaholes or raugh spots: these shall not be concentrated {n one ares. 8Bare
base metdl where the solider dip faiied to cover the original coating {s an
tndicetion of poor solderability and shall be cause for faflure. For solder-lug
terminals ?reoter than .045 inch {1.14 an) in diameter, 95 percent of the total
Tength of f41let, which {5 between the standard wrap wire (see MIL-5TD-202, method
208) and the terminal, shall be tangent to the surface of the terminal bdbeing
tested, 2nd shall be free of pinholes and voids. A ragged or interrupted VYine at
the point of tangency between the fillet and the terafnal under test shall be

considered a faflure.

3.8 Seal. When tested as speciffed in 4.8.5, there shall be no Veakage in
excess of 1 x 10-8 atmospheric cubic centimeters per second of air (atm cad/s).
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3.9 lnsulation resistance. When relavs are tosted as specified in 4. B._6, the
insutation resistance shall be 16,000 megohms or more, unless otherwise specified
{aon 3.1}, After the high level 11fe tests, the insulation resistance shall be

1,000 megohms or more.

3.1¢ Uielectric withstanding vultage., hwhen tested as specified in 4.8,7,
relays shall withstand the test voltage specified without damage, and there shall
be no leakage current in excess of 1 milliampere {mA) nor evidence of damage due
to arcing (air discharge}l. After high level life tests, the dielectric
withstanding voltage shall be at least 75 percent of the initial sea level value
(see 3,1},

J.11 Electrical characteristics. For the purposes of this specification,
dropout valuc {veltage or current). hold value {voltage or current), and rclease
time are not applicable to latching relays. For latching relays pickup value
{voltage or current) is equivalent to Yatch/reset voltage, and operate time i
equivalent to latch/reset time {see 6.1).

3.11.1 Coil resistance. When relays are tested as specified in 4.8.8.1, the
coil resistance sheil be as specitied (see 3.1).

3.11.2 5Static contact resistance and contact voltage drop. When relays are
tested as specified in 4.8B.8.7, unless otherwise specifie see 3.1) the static
contact resistance shall not exceed 0.05 ohm and the contact voltage drop shall
not eaceed .100 volt marimum. In performing the contact voltage drop tests om
plug-in relays, and in the event of 2 reading 'that exceeds the maximum allowable
contact voltage drop when measured external to the connector, a measurement may be
made directly at the pins of the relay. If the readings are then within the
allowable 1imits, the relay will be considered to have passed.

3.11.3 sSpecified pickup, hold, and dropout values (voltages). When relays are
tested as specificd En 3.5.8.3, the specified pickup, hold, and dropout values
{voltages) shall be as specified (see 3.1}. Specified dropout value (voltage or
currcnt) and release time arc not applicable to latching relays (see 6.1).

7YY oA oA

3.i1.4 J{perate and release time. When reiays are fested as specified in
4.8.8.4, the operate and release time shall be as specified (see 3.1). In
multipole relays, all poles of each relay shall function simultancously within 1
millisecond {ms). DNouble throw cuntacis shall show no evidence of any open
contact ctosing before all closed contacts have opened. This applies to either
state of the relay.

3.J1.9 Contact dynamic characteristics (see 4.8.8,5).

3.11.5.1 Contact bounce (applicable to failure rate level “L"), Unless
otherwise specified (see 3.1], when relays are tested as specitied in 4.8.8.5
the duration of the contact bounce shall not exceed 1.0 ms.

3.11.5.2 Contact stabilization time (applicable to failure rate levels "M*, "P"
and "R"). When relays are tested as specifiea in §.8.8,5.2, Lhe time Lo reach and
Baintain 4 static cuntact resistance state shall not exceed the value specified
(see 3.1).

3.11.6 Coil transient suppression (appiicable to dc operated relays with
internal coil suppression). When refays are tested as specitied in 4 8. B.6, coils
of dc operated relays shall not generate a back EMF greater thanm that specified
{sec 3.1), as maximum induced transient voltage.

3.11.7 Neutral screen lapplicable to two coil latching relays only). Two coil
latching ratavi th311 he teefod 3 copciiiod in 4 0 6 7
PO ek ndby T Q¥ SHg e L LT LT U a 2PEL T Y rn .U, 0.7
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3.17 Thermal shock. When relays are tested as specifiead in 4.8,9. insulation
resistance, specified pickup, hoid, end dropout values (voltages), and operate and
release tioe shall meet the requireodents of 3.9, 3.11.3, and 2.11.4, respectively,
at each temperature catreme. Following the temperature eacursions, there shald be
no cracking, peeling, or flaking af the tinfsh; dielectric witbstanding voltage at
sea leve)l atmospheric pressure shall meet the requirements of 3.10.

3.13 Shock {specified pulsel. Unless otherwise specified, when relays are
tested af‘iﬁEETTgéa'1n 47817, there shall be no opening of closed contacts in
excess of 10 microseconds and there shall be no closure or abnormal bridging of
open contacts in excess of | wicrosecond and no evidence of mechanical or

electrical damage.

3.14 Vidbration. Unless etherwise specificd, when velays ave tested as
specified in 4.B.11, there shal!l be no opening of closed contaets in cxcess of 10
microseconds and there shell be no closure or abnormal bridging of open contacts
in excess of | microsecond and no evidence of sechanical or electrical damage.

3.15 Acceleration. Unless otherwise specified, when relays are tested as
specified in 4.6.12, the cantacts of the reley shall remain in the deenergized
position with no voltage applied to the coil and in the energized position when
rated coli voltage §s applied to the ceil. Latching type relays shall) remain iIn
each latched positian with no voltsge on the coil. There 3hall be no structural
failure or other damage which might impatr the opecration of the relay.

3.16 Terminal strength, When relays sre tested as specified in 4.8.13, there
shall be no cvidence of loosening or breaking of the terminals, nor shall there be
any other damage which would asdversely affect the normal operation of the relay.
bending of terminals shall pnot be gonstirued 3as damage.

3.17 HMagnetic interfcrence, When relays are tested as specified in 4.8.14, the
specified pickup and dropcout values {voltages)} shall meet the requirements
specified in 3.11.3.

1.18 Coil 1ife {applicable to continuous duty relays only). When relays are
testeo as specified 1n 4.8.1%, Lherc shall be no evidence oF damage.

3.19 Resistance to soldering heat. When redays arc tested as specitied in
t.b.lbi There shaell be ne deamaege which would adversely affect normal operation of
the relay.

3.20 Salt atmosphere {(corrosion). WwWhen rclays are tested as specified in
4,.08.17, there shall be no evidence of breaking, cracking, chipping, or fleking of
the finish, nor exposure of the base metal, due to corrosion, which would
adversely affect the application or performance characteristics of the relay,

3.21 Ovwerloao {applicable to high level Joaod ratings only)., When relays are
tested as specificd In 4.56.15, the voltage drop across closed contacts shall be
not more than 10 percent of applied circuit load voltage and thec voltage across
open contacts shall be not less than 90 percent of applied circuit voltage.: The
case-to-ground fuse shall) rematn electrically continuous.

3.22 Rupture lapplicable to high level load ratings onlyl}. When relays are
tested as specified in 4.8.19, there shall be no etectrical faflure, such as
contact welding or failure to make ar break the specified rupture current. The
fuse connected between case and load system ground or neutral shall remain |
electrically continuous. The terminal tcmpcrature rise shall notl caceed *75°C.
{MHonitoring of terminal teaperature rise shall be rcquired only during
qualification testing and group C testing).

i
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3.23 Time curront relay characteristics. When relays are tested as specified
in 4_8.20, there snhall be no cvidence 0f contact welding or sticking and the
contact voltage drop shall meet the requirements of 3.11.2 after the test. The
terminal temperature rise shall not exceed *75 €. Menitoring of terminal
temperature required only during qualification testing and groups C and 0
testing. The fuse connected between case and lpad system ground or neutral shall
remain electrically continuous,

3.26¢ Intermediate current, Unless otherwise specified {see 3.1), when relays
are tested as specified In 4.68.21, during cycling, the resistance of a closed
contact shall be not more than 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 not exceed the limits for high level relays specified after 1ife
test cyclinyg at high temperature and at room ambient temperature,

3.25 Life, When relays are tested as specificd in 24 _R.22, during cycling, the
contact miss detector's monitoring level shall be Tess than 100 ohms for Tow level
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 vpltage. 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 and rated for multiphase {115/200 ¥ ac, three-phase)
thall be capable of switching multiphase on adjacent contacts. Phase to phase
arcing shall constitute a failure. There shall be no mechanical or electrical
faflure. Welding of contacts, faflure to make, carry, or break any rated load
shall constitute a2 failure. The terminal temperature rise shall not exceed
+15°C. {Monftoring of terminal temperature rise applicable to qualification and
group C testing only}).

J.26 Resistance to solvents, When relays are tested as specified in 4.8,23,
the marking shall remain Tegibie.

3.27 Particle impact noise detection {PIND, when specified, see 3.]1). When
re1qys are tested as specified 1in 4.8.24, thére shall be no evidence of free
moving particulate contamination.

3.28 Continuous current. Whnen relays are tested as specified in 4.7.15, there
shall be no damage such 25 loosening of terminals, or any deterioration of
performance beyond the Timits specified {see 3.1). The terminal temperature rise
shall not exceed +75 C.

3.29 Marking.

3.29.1 *“JAH" brand. The United States Government has adopted, and is
exercising Jegitimate control over the certification marks "JAN® and “J",
respectively, 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 applicabie
specifications shal) bear the certification mark "JAN®™ except that items topo small
to bear the certification mark “JAN" shall bear the letter “J0°. The “JAN" or "J°
shall be placed on the first line abnve nr below the "M* of the military part
number or the "J" with the date code {(example JB830). Items furnished under
contracts or orders which either permit or require deviation from the conditions
or requirements specified herein or in appiicable specifications shall not bear
“JAN" or "J". In the event an item fails to meet the requirements of this
specitication and applicable specification sheets or associated detail
specifications, the manufacturer shall remove the "JAN® or the "J" from the sample
tested and also from all 1tems represented by the sample. The "JAN" or "J9°"
certification mark shatl not be used on products acquired teo contractor drawings
or specifications. The United States foverament has obtained Certificate of
flegistration Ho. H04,86U for the certificatian mark "JAN",
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3.29.2 laentification marking {(fulld. HRelays shall be marked in accerdance
with method 1 of HIL-S30-T085 ono shall include the following information:

4. VIR (sce 1.2 ang 3.1}. Ine “JAN" or "J" shall not be marked in front of
the PIN,

b. "JAN" or "J" brand. The "JAN or "J" shall appcar directly above or below
the "M" ¢of tne PIN,

¢. Date code {at the option of the relay manufacturer the "J" with the date
code may be used instead of 3.29.2p). The date code shall provide
traceability (see 4.1.2.1) -

d. Source codc.

e, Lot symbol.

f. Rated coil voltage (or current) (see 3.1) and when applicable, operating
frequency.

g. Coil resistance.

h. con:act rating (the highest d¢ resistive load rating shall be marked} (sce
3.1

i. Circuit diagram (see J.4.5).
j. Terminal marking (when applicable, sec 3.1, 3.4.4.2, and 3.4.7).
L. Serial nuamber (sece 3.4.9).

3.29.3 failure rate level substitution, Relays qualified to lower [(better)
failure rates, may be substitotod for higher fatlure rate parts. For exaople, @
relay qualified to failure rate Yevel "P” (0.1 percent/10.000 cyclies) may be
substituted for & fallure rate "M" (1.0 percent/10,000 cycles) relay. Relays
shall not be remarked unless specified in the contract or purchase order.

3.29.4 interchangeability. A1l parts having the samc PIN shall be directly and
completely idtercﬁanﬁﬁﬂﬂi’%ith cach other with respcct to installation and
performance to the eatent specifieo in the military specification sheei (see
3J.1). Cnanges in manufacturer's number shall be governed by the drawing number

requirements of DOD-0-1000.

3.30 Workmanship. The relays shall be fabricated in such a manner as to be
unitorm Tn quality, and shall he tree from cracked or displaced paris, sharp
edges, burrs, and other defects that will affect Vife, serviceability, and
appearance.

4. QUALITY ASSURANCE PROV]ISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract
or purchase order, Lhe contractor i1s rcsponsible for the performance of all
inspection requirements (examingticons and tests) as specitied hereh. txcept as
otherwise specified in the contract or purchase order, the contractor mdy use his
own or any other facilities suitable for the performance of the inspection
requirements specificd herein, unless disapproved by the Government, The
Government reserves the right to perform any of the inspections set forth in this
specification where such inspections are deemed necessary to ensure supplies and
services conform Lo prescribed requirements.

-
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$.1.1 Responsibility for compliance. A1} items shall meet all requirements of
sections J and 5. The inspection set forth in this specification shall become a
part ot the contractor's overal) inspection system or quaiity program. The
absence of any inspection requirements in the specification shall not relicve the
contractor of the responsibility of ensuring that all products or supplies
supmitied to the Government for acceptance comply with all requirements of the
contract. Sampling inspection, as part of manufacturing eperations, is an
acceptable practice to ascertain conformance to requirements, however, this does
not authorize submission of known defective material, elther indicated 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 in accordance with MIL-5TD-790. Evidence 6f such
compliance shall be verified by the gualifying 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 1ot date codes are assigned that
incorporates traceability. The following is a list of raw material /component
parts and subassembily traceability requirements:

a. MHeader-contact subassembly with the 1ol number.

(1) Stationary and moving contact blade assembly (a4 contact may caonsist
of a contact buttan and/or contact blade) (when applicable}.

{2) Header with glass to metal sealed leads in place with the lot number.
{3} Return springs.
{8) Semiconductors {when applicable) with the 1ot number.
(5} Magnets (when applicablel.
b. Motor subassembly with the 1ot number. s

{1} Moving contact blade assembly (a contact may consist of a contact
button and/or contact blade) (when applicable}.

(2} MWound coils with the 1ot number.
{37 Armature assembly.
(4} Semiconductors (when applicable) with the lot number.

[5) Magnets {when appliceblel.
{6) Return springs (when applicablel}.

4.1.3 ESDS protection program {see 3.4.4.4.1)}. The manufacturer shall
estavlish and maintdin an ESD tohnirpl program im sccordance with MIL-STO-1686 and
DOD-HDBK-263. Evidence of such compliance shall be verified by the qualifying
activity ot  this spetification as & prerequisfte for qualification ant contfnued
quatification. This program shall be documented by an €S0 control pltan which must
be under document control. As a minfmum, this plan must address the
fdentification of ESDS sub-components and end items, facilities, training, design
protection, handiing procedures, marking, packaging and quality assurance. A
model ESD control program is avaitable from the qgualifying activity and may be
used as a quideline dogcument. Further yuidance for ESD control is available from
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the Society of Automotive Engineers (SAE)} and the Electranics industry Assaciation
(E14). Tnis requirement is applicable to all mapnufacturers who handle ESDS
cooponent parts and/or materials in the rclay manufacturing and/or testing
process. This requirement s not limited to manufacturers qualifying ES0S end
items,

4.2 Classification of inspection. The inspections specified herein are
classified as follows:

a. Qualification inspection (see 4,4},

b Datuntidnn nf Acalifiratinn fenn 4 B
W “:LWILIUI UI Huﬂllllhﬂ 8 LA L

€. Quality conformance ipspection (sce 4.7).

4.3 lInspection conditions. Unless otherwise specified herein, all {nspections
shall pe performed 1n accordance with the test conditions specified fn the
“GENERAL REQUIREMENTS" of MIL.STD-202.

4.3.1 Power supply. Unless otherwise specified herein, the power supply shall
have no more than 10 percent regulation at 110 percent of the specified test load
current. A dc power supply shall have no more than 5 percent ripple voltage. An
ac power supply shal) be within | percent of the specified frequency and shal) be

sinysgidal with & form factor between 0,95 and 1,25,

4.3.2 crounding. Unless otherwise specified {see 3.1), the negative side of
the dc power supply shal)l be grounded, One side of single phase ac power supply
shall be grounded.

4.3.3 Lood conditions during 1ife tests. The coil{s} of the relay under test
shall have one side connected to the coll power supply grouad. All tests during
which the contacts are loaded and being cycled, except dielectric withstanding
voltage, shall be conducted with the case of the relay connected to the power
supply yround or ncutral through & normal blow fuse rated st 5 percent of the
contact load maximum, but not less than 0.:00 ampere. For retays with nongrounded
case ratinas, tests for fcolated.case ratings may he made with the case

clcclrically isolated from Lthe power supply ground

4.3.4 TJesting devices., Unless otherwise specificd herein, equipment used in
the group A testing wherein the current is being switched shall not load the
contacts above J0 @A resistive 8L 6 V dc or peak ac maximum open circuft,

4.3.5 Hounting relays for ambient tcoperature tests. When the relays are
subjected to the tests specified in 8.B.1% and §_B.21 (coi) 1ife and intermediate
current, respectively). they may be mounted on a heat sink in accordance with the
foIIOuing:

2 Each relay may be attached by 1ts noroal mounting means to a 063 inch

{1.59 nm) thick minimum, f1at aluatnum plate heat sink. The heat sink
shall be designed to place every relay in the center of its own square
space whose total surface aree (both sides) s eight times the outside
surface area of the relay, excluding mounting, Relays without mounts
shatl be helo to the neat-stnk with 2 metsa) strap .250 inch 16.35 mm) wide
by .015 inch (0.38 om) waxfmum thickness, The heal sink assembly shall be
suspended by twine or other nonheat conduction material in a plane
paraliel to the normal ajfr flow in the oven. The leads shall not
constitute a heat sink.

b. Chamber tLemperaturce shall be controlled to maintain the temperature at the

specifiod ambiont extremes {see 3.1),

R LI R
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4.3.6 Methods of examination and test. Application of coil power to relays
under tesT shall De such that pius polarity is applied to the color coded terminal

when appliicable; or to the lower numbered terminal when color coding is not used.

Testing of dual coll relays shall be repeated with the relay in each operated
posftian.

4.1.7 Reliability requirements. The reliability requirements specified herein
are in accordance u;tﬁ EIE-STD-GQO. The confidence level for qualification is 90
percent and the confidence level for maintenance of qualification s 60 percent.

4.4 Qualification inspection. Qualification fnspection shall be performed at 2

laboratory acceptable to the Government (see 6.3} on sample units produced with
equipment and procedures narmally used in productfon.

4.4.1 Qualification, Qualification shal) be granted at the "L" or "M" faflure

rate 1nitTaTly and shall be based on results of the qualification inspection
specified in table 11I.

4.4.1.1 Sample size. The number of relays to be subjected to qualification
inspection Sﬁlil be at specified in table Il (see 1/ and 2/ of table ll1). The
sample shall be selected from a production run and shall be produced with
equipment or procedures normally used 1n production. The qualification sample
shall be as defined in table II.

4.4.2 Inspection routine. Sample units shall be subjJected to qualification
inspection outTined In table 1I, in the order shown, except that groups II through
VIII may be conducted concurrently. All sample units shall be subjected to the
inspections of group 1]1. These sample units shall then be divided into six groups
25 specified in table 11 and subjected to the inspection specified for thefr
particular groiup.

4.4.3 Fallures. Fallures 1n excess of those allowed in table !l shall be cause
for refusal to grant qualification approval.

4.4.4 FR qualification. FR gqualification shall be in accordance with the
general and detafled requirements of MIL-STD-690, MIL-STD-790 in 1tc entirety, and
the following details:

a. Procedure I: Qualification at the initial FR level. The manufacturer may
qualify his products to failure rate levels “L" or “M" initially.

b. Procedure [l: Extension of qualffication to Tower FR levels. To extend
qualification to a2 lower FR level (see table I!1), data from two or more
styles of similar construction may be combined.

¢. Procedure I11: Maintenance of FR level qualifications. Maintenance
period of table 1V shall apply. Regardless of the number of production
lots produced during this period, the specified number of life test unit
cycles shall be accumulated to maintain qualification.

The manutacturer shall preselect the sampling plan to be used durin3 the
maintenance period from table 1V. In the event that faflures occur exceeding the
sanpling pian seiected {L « number), the fallure rate of the product shali ue
ifncreased one level or the product removed from the Qualified Products List. The
qualifying activity shall be promptly {nformed of the faflures.
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4.5 verification of qualification. At all failure rate Tevels and maintenance
perivds specified tn Lablie 1V, the manu{aciurer shall compile & summary of the
results of quality conformance inspections and (where applicable) entended FR test
data. 1n the lorm of 3 verification of qualifications report, and forward it to
the qualifying activity as the pasis of continueo qualtificatrion approval 2t
v-month yntervals. ln addition to the perfodic submission of FR test dats, the
aanufacturer shatl immcdiately notify the qualifying activity whenever the FR data
indicates that the manufacturer has failed to maintain his qualified FR level.
Continuation shall be based on evidence that, over the b.month period, the
following has been met:

4. Verificatfon by the qualifying activity that the manufacturer meets the
requirement of MIL-5TD-790.

b. The manufacturer has not modified the design of the item.

€c. The specification requirements for the item have not been amended so0 2s lo
affect the character of the fteam.

¢. Lot rejection for group A inspection does not exceed 10 percent or one
lot, whichever is greater.

e. Requirements for groups B, €, and D are met (where applicable).

f. The records of al)l FR tests combined substantiate that the “L" (3.0
percent), "M" {1.0 percent}, or "P" (0.} percent) FR Yfevels have been
mafntained or that the manufacturer continues to meet the “RA" (0.0}
percent) FR Yevel for which qualified, although the total component cycles
of testing do not, as yat, meet the requirements of 4.4.4 (see table IV).

1f group € or D test requirements were not met and the manufacturer has taken
corrective action satisfactory to the Government, the forwarding of the
verification of quatification report may be delayed until within 60 days after
completion of retesting of the group € or D inspections. In this case, the
qualifying actirity shall be notiffed of this condition within the time the
original verification of qualification report was duc. AlY reports shall be
certified by a responsible coapany official and the Government inspector.

2.6 FF level determination. Determinetion of FR levels shell be based upon
data froom all completed l1ife and intermediate current tests. Data for
determination of FR levels shall be 2ccumulated in the following manner:

a. The qualification test samples.

b. Test on every production 1ot which has been submitted for groups D and C
quality confaormance inspection,

€. Test results of relays which have & similar internal design and
construction, same production processes, same or higher environmentai
capahflity, and same eslectrical characteristics as the qualified relay and
which have been tested in accordance with the groups B and C quality
confrrmance inspection canditigns, These relay types must be reviewrd and
approved by the actfvity responsible for qualification prior to being
considered as acceptable relays for use in obtaining FR dats.

4.06.1 Records. Test records shall be maintained which shall include the data
derived from tLhe sources specified in 4.6, The cxample forms shown in BRIL-STD-690
include the minioum information required and a suggested format for this report.
Jest date on overy production 1ot that has been submitted for gquality conformance
inspection shall be included,
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4.L.2 FR_lTevel computation. Data from test records shall be used to compute
the observed failure rates of the sample units using a maintenance of FR record
form simiiar to figure } of MIL-STD-690. For this computation, a sample unit
which fajls at any given cycle shall be classed as a failure for all subsequent
measurements. However, the contraclor, at his option, may physically remove
failed sampic units from the test. 1t a failed sample unit is not removed, the
cycles accumulated subsequent to its failure shall not be counted toward the
cumulative component cycles shown on record form,

4.6.2.1 Contact FR computation. The data from tests shall)l be recorded in such
3 manner so that, if necessary, it can be analyzed toa compute contact FR.

4.6.3 Exemption of data. GExemptions of data requirement In MIL-STD-698 shal}l
apply.

4_6.4 Qualification approval for higher FR, flualification approval granted for
one of the Tower FR Tevels will include qualiffcation for all of the higher FR
levels; e.qg., qualification approval for level “R"™ will include qualification
approval for levels "P“, "M" and "L".

4.7 Quality conformance inspectian.

4.7.1 Inspection of product for delivery. Inspection of product for delivery
shaltl consist of group A 1nspection,

4.7.1.1 Inspection lot. An inspection 1ot shall consist of all relays covered
by a single specification sheet, produced and sealed under essentially the same
conditions, and offered for inspection at one time within a period not to exceed |
month. This shall not preclude the manufacturer (rom forming sublots at shorter
intervals to assure control of critical processes.

4.7.1.2 Group A inspection. Group A inspection shall consist of the
inspections specified in tabtle ¥, in the order shown.

4.7.1.2.1 Samplin lan. TYhe tests in subgroups 1, 2, 2, and 4 shall be
performed on eacE reiay offered for inspection, except as noted. If, during the
100 percent inspection of subgroup 3, over 5 percent of Lhe relays are discarded,
then the entire 1ot 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 pffered for reinspection.
€. Subgroup 3. Rejected lots shall not be offered for reinspection.

d. Subgroup 4. Seec 4/, 5/, and 6/ of table V.
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TAGBLE 11. Qualitication inspection,
1 ] I J 1 |
l Inspection IRequirementl Test | Kumber uf |NHumbec ofl
i | paragraph | wmecthod |sample unitslfailures |
i i lparagraphi to be jaiiowed |
| l { | inspected | ¥
I Group I l i | .'
roup |

| | | ) } 1
iCleaning and smal) particte | | | A1l sample | 1/ 1
: inspection (when specified)- -= 3.5 ‘ 4.8.2 ; units 2/ : - :
: Group 11 : ; : : {
|Screening - - - - = - - - - - -] 3,6 | ¢.8.3 ) 1) I
|¥isual and mechanicatl | t | | |
| tnspection {internal) 3/- - -1 3.1, 3.3, | a.8.1 { } {
| - I 3.4, 3.30 | ! | |
|Solderabilily ] i | l |
i {3 sample unfts) - - - - « - -} 3.7 | 4.8.4 ] | 1
I lnsciation resistance - - - - -| 1,9 | 4.8.6 i | |
iDielectric withstanding ) i | | |
| voltage- - « = « =« - -« -« - . =) 3,10 1 4.8.7 | | |
lElectrical characteristics: | [ | | I
! Coil resistance- - - - - - - -] 3.11.1 ! 4.8.8.1 | | |
} Static contact resistance and | | | ! I
{ contact voltage drop- - - - -} 3.11.2 | a.8.8.2 | {

| Specified pichup, hold, and | } { ]} !
]}  éropout values {voltagesi- -} 3.11.3 i 4.8.8.3 | All i i
| Operate and release time - - -] 3,11.4 I 4.8.8,4 | % sample | & 0 ]
| Contact dynpamic { | | units 1 ]
| characteristics - - - - - « =| 3.11.5 | ¢4.8.8.5 | 2/ { t
| Coil transient suppression | | | - | |
| (when specified)l- - - - - - -} 3,1).6 | 4,8.8,6 1 1 |
| Keulral screen [applicable to | | | I |
| two coil latching relays only}i 3.11.7 | 4.8.8.7 | | l
§5gal- - - - - - - - - - - - . -] 3.8 | 4.48.5 | | |
IVisual and mechanical I | | } |
| inspection leaternal) } i { | {
! dimensional check or 2 sample | } | ' |
| units only - - - « - « - « - <} 3.1, 3.3, 1 4.8.1 1 | !
] | 3.4, 3.29,1} lJ } ]
| I 3.30 | | I {

See footnotes at end of table.
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TABLE 11. Gualification inspection - Continued.

T~ T - T T T !
} Inspection IRequirement] Test | Number of (Number ofl
I | paragraph | method [sample unitsifailures |
| j |paraqraphi to be lallowed |
i ! t | inspected | ]
| T | T T |
: Growp 111 { |l ]I || f
lthermal shock - - - - « - - - -} 3.12 | 4.8.9 IW Iw |
{Resistapce to solvents- - - - -1 3.26 | 4.8.23 | i i
IShock {specified pulse} - - - -} 3.13 |l 4.8.10 | | |
fvibration [sinusoidal}- - - - - 3.14 | 4.8.11.1! ] |
{¥ibration (random)- - - - - - -] 3.14 | 4.8.11.21 | !
|particle impact noise detection! | { \ i
i (PIND, when specified) - - - .| 3.27 | 4.8.24 | | 1
|Acceleration- - - - - - - - - -| 3.15 | 4.8.12 | | l
ITerminal strength - - - - - - -| 3.16 1 4.8.13 | t {
| Insulation resistance - - - - -} 3.8 | 4.6.6 | | |
iDielectric withstanding | ! } ) )
| voltage- - - - - - - - - - - -{ 3.10 | 4.8.7 | | ]
lElectrical characteristics: | | | | |
| Coil resistance- - - - - - - - 3.11.1 | a.8,.8.1 i |
[ Static contact resistance and | | ] & 4 | & 1

! contact volitaye drop- - - - -] 3.11.2 1l4.8.8.2 | f |
| Specified pickup, hold, and | | i | |
| dropout values (voltages) - -f 3.11.3 l1'e.8.8.3 | ] ]
| Dperate and release time - - -{ 3.11.4 l14.8.8.4 | | | P
| Contact dynamic } | | | | .
| characteristics ~ - ~ - « - -] 3.11.5 | 4.8.8.5 1 | |
} Coil transient suppression i | | | |
I {(when specified)l- - ~ - « - -| 3.11.6 | 4.8.8.6 1 | [
| Keutral screen (applicable to | | ! | I
{ two coil latching relays only)| 3.11.7 | 4.8.8.7 1 ! |
{5eal- - - -« <« - - ¢« = o - « - -| 3.8 | 4.8.5 } | |
lvisval and mechanpical ] | | | !
| inspection (externmat}- - - - .| 2.1, 3.3, | 4.8.1 | | i
| i 3.4, 3.29,1 | | |
| | 3.30 } i~ 114 {

See footnotes at end of table.
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TABLE !1. Qualification inspection - Continued.

B | 1 i ] }
| Inspection jRequiresent| Test | Kumber of {Nuober of|
| | paragraph | method Isample unitslfailures |
| t lparagraph]| to be lallowee |
| ! ) i inspected | |
| | [ | ] |
| Group 1V = } {
luagnetic interference - - - - .| 3.17 | 4.8.14 |7 |T A
|Soi) tife (applicabdle o H | | | |
| continuous duty relays only) -) 3.18 ] 4.8.15 | | |
|Resistance to soldering heat- -| 3.19 | 4.8.16 | 1 |
|Salt atmosphere (corrosion) - -| 3.20 | 4.8.17 | i |
]Insulation resistance - - - - ] 3.9 | 4.8.6 | | |
IDtetectric withstanding | i ! ] I
voltage- -« = « -« - « + - - = <] 2,10 } 4.8.7 | § |
Electrical characteristics: i | | § |
I €oi) resistance- - - -~ - - - - 3.11.1 | 4.8.8.1 1| | |
Static contact resistance and | i | | I
! contact voltage drop- - - - - 3.11.2 | 4.8.8.2 1 |
| Specified pickup, hold, and | | I » 4 ! ; 1 I
] dropout values (voltages) - -} 3.11.3 | 4.8.8.3 | |
Operate and release time - - -] 3.11.4 | 4.8.8.4 | | |
l Contact dynamic 1 i t | i
characteristics - - -~ « - - =« | 3.11.5 | a.8.8.5 | | |
| Coil transient suppressian I { { | |
I (when specified)- - - - - - -] 3.11.6 | 4.8.8.6 1 | |
| Neuytral screen {applficable to | | 1 1 |
| two cofl latching relays only)| 3.11.7 | ¢.8.8.7 | | {
15e8)- = ¢ 2 o - 2@ - & . . . - .| 3.8 | 4.8.5 1 | |
|¥isua) and mechanical | | 1 I i
| taspection (external). - - - -| 3.1, 3.3, | 4.8.1 | | |
: : 3.4, 3.29.: : { :
3.30

! Group V¥ | J 17 e !
| | | | For qualification to |
Overload 4/ - - - - - « « - - -f 3.21 4.8.18 I tevel "L" 1/ 2/ l

ILife 5/ <7 o o = 2 = « = = « o} 3.25 4.8.22 6 - - - -0
iTerminal strength 6/- - - - - -1 3.16 | 4.8.13 ‘ 12 - - - -} ‘

(Insulation resf{stance - - - - -} 3.9 | ¢.8.5 2l « - - -2
I01electric withstanaing | | | 8- - - - -5 |
] voltage- « - « = = = = - - - -1 1.10 | 4.8.7 \ | |
IEtectrical characteristics: | | { | {
| Coil resistance- - - - - - = -1 3.11.1 | 4.8.8.1 | For qualification to !
] Static contact resfstance and | § | level °N° 17 2/ )
| contact voltage drop- - - - -| 3.11.2 ] 4.8.8.2 | 21 - - - -0 |
| Speciftied pickup, hold, and | | | k| : DU | |
I dropout values (voltages) - -| 3.11.3 | 4.8.8.3 | ! |
Operate and release time - - -] 3.11.4 | 4.8.8.4 | | 1
| Contact dynamic | { f i i
} characteristics - - - - - - . | 3.1t.5 { 4.8.8.5 1} i |
' Cof! transient suppression i i | ] |
| {when specified). - « - - - | 3.11.6 | 4.8.8.6 | i i
] Neutres)l screen (appiicanle to | | | | |
! two coll iatching relays aonly)| 3.11.7 | 4.8.8.7 { {
ISeel- =~ = = - = - « = « - - -« .| 3.8 | 4.8.5 | | 1
IYtsual and mechanical i | 1 | |
| inspection {externall)- - - - -| 3.1, 3.3, 1 4.8.1 { | |
| ) 3.4, 3.29.) | | |
| | 3.30 | | | |

See footnotes at end of table.
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TABLE J1., Quatification inspectinn - Continued.

T

Inspection Number of  |Number of

|
Requirementd fest
|

e
parayraph

T ] H !
i [ I !
I | metnod Isampie unitsifailures |
| I fparagraphl| 10 be latlowed |
i | I { idinspected | |
' 1 T 1 ] |
, Group V] : | : : ;
|
{Intermediate current 7/ - - - -| 3.24 ] 4.8.21 |7 I i
llnsutation resistance - - - - .| 3.9 i 4.8.6 J | |
IDielectric withstanding ] ! | | |
! volitage- - -« - - - - - - - - .| 3.10 | 4.8.7 | | {
{Electrical characteristics: | | | | i
! foil resistance- - - - - - _ .| 3.11.1 } a.8.8.1 | | |
| Static contact resistance and | | ! 1 i
[ contact voltage drop- - - - -| 3.11.2 | 4.8.8.2 | | |
| Specificd pickup, hold, and } ! 1 t !
| dropout values (voltagesl - -1 3.11.3 | 4.8.8.3 | } 4 } r o |
| Operate and release time - . -] 3.11.4 | 4.8.8.4 | I |
| tontact dynamic | } | ] |
| characterifstics - - - - - - -} 3.11.5 ] 4.8.8.5 | | |
I Cofl transient suppression | | ! j |
| {when specified)l- - - - - . -] 3.11.6 | 4.8.8.6 | | ]
| Neutral screen (applicable to | | | I |
| two coeil latching relays only)| 3.11.7 | 4.8.8,7 1 | |
ISeal- - - - - - - 2 - . . . ] 3.8 ! 4.6.5 | I I
Ivisual and mechanical | | | | I
I inspection {externabd- - - . - 3,1, 3.3, | 4.8.1 } i i
i | 3.4, 3.29,| i I I
! | 3.30 | |~ | |
| Group ¥II | i | ! |
| [ | | [ |
fRupture 4/ B/ - - - - - - . . .| 3.22 | 4.8.19 | | I
|Insulation Tesistance - - - - -} 3.8 i 4.8.8 i i i
IDietectric withstanding | | | | |
| voltage- - - - - - . - - - . .} 3.10 | 4.8.7 | > 2 b o |
ISeai- - - - - - - - - - - o . .| 4.8 I 4.8.5 ! | |
Ivisual and mechanical | | 1 | |
| inspection (external)- - - - -{ 3.1, 3.3, | 4.8.1 | | i
! | 3.4, 3.259.1 i i i
| | 3.30 f !~ -~ I

See footnotes on next page.
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TABLE [I. Qualification inspection - Conlinued.

| I I | | |
| Inspection IRequircmentl Test | Humbor of [INumber ofl
| | paragraph | method !sample unitslfallures |
| § iparagrapiil to be talloweas |
| | | | inspected | H
l T | | i !
i Group Vil ) | ] I |
t | | | | I
I|1ioe current characterfistics- -] 3.23 | 4.8.20 | 2 9/ l\ |
iContinuous current - - - - - .| 3.28 i 4.8.25 | 2%/ 1 }
linsulation resistance - - - - .| 3.9 | 4.8.6 Iw | (
iDielectric withstanding | | ! | !
| voltage- - - -~ « - « - - .+ - -1 3,10 ] 4.8.7 | { i
Iflectrical characteristics: ! | } ! !
| Coil resistance- - - - - - - .| 3.11,1 | 4.8.8.1 1 | 1
] Static contact resistance and | i i i i
| contact voltage drop- - - - -1 3.11.2 | 4.8.8.2 | | |
| Specified pickup, hold, ang i | { | )
! dropout volues (voltages)- -1 3.11.3 | 4.8.8,3 1 | |
! Operate and relpase time - - -] 3.11.4 { 4.8.8,4 | | |
| Contact dynamic | | RS 4 9/ » o |
| characteristics - - - - - - .1 3,11.5% | 4.8.8.5 1 1 |
i Coil transient suppression ! ! | | l
] (when specified)- - - - . - .| 3.11.6 | 4.8.8.6 | | |
| Meutral screen (applicable to | | 1 | {
| two coil latching relays onlyd{i 3.11.7 { 4.8.8,7 1 | l
JSeal- - - - - - - - - o - - - -] 3.8 | 4.8.5 | ¢ I
| Yisual and mechanical | | | | |
| inspection (eaxternal)- - - - -] 3.1, 3.3, 1 &4.8.1 l i i
| | 3.4, 3.2%,1 | | |
| ! 3.30 | | |/ i
| | | i | i
1/ Cleaning and small particle fnspection shali not coatribute fafdures for
qualification purposes.
2; Upon compliction of cleaning and small particle inspection, the qualification

samples sShall continue through manufacturing prior to cntrance into groups 1!}
through VIii. Manufacturers should select a sufficicatly targe sample size to
insure the relays reguired for the sample size specified in group V are
available upon completion of al) manufacturing processes prior to beginning of
the testing specified 1n groups 11 through Y111,

3/ One unsealed sample unit shall pe subjected to the interna) inspection.

4/ Applicadble to high leve) ratings only.

5/ The sample size shall be equally divided among the specified contact rating

and thall be of cufficient gize to test a oinimum of two relays per contact

rating with rated loads on all contacts.

6/ Test four sample relays subjected to the highest current life test. These

- four samples shall bec subjected to terminal strength ano seal. Ko failures

shall be allowed.

Irtesmediat~ ~u»rent oreratfor tns* ryclec apply te lifn failure rate

nuvalificarinn

qualificarion,

B/ One unit shall pe tested for the ac rupture load and one for the dc rupture

o load. 1f no dc or ac load is specified, both units shail be tested for the
load specificed. If rupture is not specified [see 3.1}, this group shall be
goitied from the qualtification program,

4/ The two units tested for time current characteristics and the two units for
contiouous current shall be combined far the remaining tests.
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TABLE I11 Requirements for extension of qualification to lower {better)
faifure rate Tevels (90 percent ronfidence Jevel ).
1 I I )
| Failure JQualified failure ratel Cumylative unit cycles in millions 1/ |
irate levelllevel{:t/10, 000 cyclac)) B I
| symbo} | | | ] ] i 1 |
! I I C=01C= 11 C=21C=310C=81€C=251
I | i | ] | | 1 !
| M 1 1.0 | 2.301 3.891 5,321 &£.681 7,991 9.271
! P | 0.1 I 23.0 ) 38.9 ) 53.2 | 66.8 | 79.9 | 92.7 |
! R | 0.01 | 230 13889 1532 1668 1799 1927 !
i/ C = Acceptance number or number of failures permitted.
TABLE 1¥. Sampling plan for maintenance of FR level qualification
{60 percent confidence leveVl).

T { | I i
I FR lQualified FR| Maximum | Cumulative unit cycles in millions 1/ |
Ilevel 1(%/10.000 | qualificationl = |
Isymbol|l cycles) ! maintenance | I ! I | I I
[ | | period I €E=0 1 C=a1Cc2JC«3IC=41C=5 1|
T | ] | M 1 I | f [
I L | 3.0 | 6 months | . 3061 6731 1.031 1.39] 1.75i 2.10 1|
| M | 1.0 1 6 months | L9186 | 2.021 3.101 4.181 5.251 6.30 ¢
t P [ 0.1 | 12 months | 9.6 | 20.2 | 31.0 | 41.8 | %2.5 1 63.0 |
| R ! 0.01 | 24 months | 91.6 I 202 1310 1418 156725 i 630 I
1/ C€ = Acceptance number or number of failures permitted.

22
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TABLE V. Group A inspettion.

Inspection

fequireament

Test
method
paragraph

paragraph

Inspection

Subgroug 1

Lleaning and small particle
fanspection (when specified)- -

Subgroup 2

Ivibration (sinusoidal)- - - -
Ivibretion (random) 2/ - - - -
IParticle impact noise detectio
| PituD, when specified - - - -
IScreening, interna} mofsture-
|Sc¢reening, run-in - - - . - -

Subgroup 3

|lnsulation resistance 3/- - -
IDielectric withstanding
Il voltage 3/ - - « - = - « - .
JElectrical tharacteristics:
Coil resistance 3/ - - - - -
Static contact resistance and
contact voltage drop- - - -
Specified pickup, hold, and
dropout values {(voltages) -
Operate and release time - -
Contact dynamic
charactertstics - - - - - -
Coil transient suppression
{when specified)- - - - - -
Neutral screen (applicable to
two cofl latching relays only)

Subgroup 4

Solderability 4/- - - - - - -
Seal- - + - - T - - - - - - .

—— T — T — e S e — - ——— e T o — " —— g —— ————— . —— i — atn

Yisual and mechanical
inspection (external) 5/6/ - -

. —— i — U — 0 — — - —— —— A —— ——

LR Y W
o on A [ ]
~d -

i
|
!
i
|
!
|
|
1
|
|
|
|
|
1
i
1
i
i
|
|
1.9 :
.10 \ 4.8.7

|

i

|

i

|

I

1

|

|

{

|

|

|

|

[

|

|

|

!

{

i

|

|

W
.

—
-
—

L
.
-
-
.
(2%

« =
——
——
. .
&

e W

J.11.6
3.11.7

0~

[y =)
———— —— — — o S ——— — o . g TP W . — S — — ———— — ——— — i ——— —

. -
Lo L

.

- .
[ N Y
L[S ) Y
[=2>-T)

#

100 percent
inspection 1/

100 percent
fnspection
discard 211
failed relays

Sece footaotes on next page.
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17 Cleaning and small particle inspection shall not contribute any failures to
the inspection Jot that has been submittedjfor group A testing. \Upon
completion of cleaning and small particle inspection, the relays submitted in
the applicable inspection Tot shall continue through the manufacturing process
and then be subjected to the tests as specified in subgroups 2 through 4.

2/ Unless otherwise specified {see 3.1), performance of random vibration shall be
part of qualification inspection and group C inspection.

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

4/ Solderability shall be required on 13 sample relays drawn at random from each
inspection lot. 1In the event of 2 failure, the entire lot shall be reworked
and a second random sample taken. When rework requires the replating of the
relay, the entire 1ot shall be submitted for all group A inspection after
passing solderability. 1If the rewark requires only the solder dipping of the
terminals, thenm the entire lot shall be resubmitted for subgroups 3 and 4
testing after passing solderability.

5/ Physical dimensions and wefght shall be measured on iwop sample units per lot,
minimum, In the event of a failure, the entire lot shall be screened and
rejects discarded.

6/ Marking defects only may be reworked.

9.7.1.2.3 Manufacturer's production inspection. 1f the manufacturer performs
tests similar to those specified In subgroup J, table ¥, as the fina) step of his
production process, group A, subgroup 3, inspection may be waived and the data
resulting from the manufacturer's production tests may be used instead. Authority
10 waive the subgroup 3 inspection shall be gﬁanted by the qualifying activity
only. The following criteria must be complied with:

a. Tests conducted by the manufacturer during production shall be clearly
identical to or more stringent than that specified for subgroup 3. TYest
conditions shall be equal to or more stringent than those specified for
subgroup 3.

b. Manufacturer subjectis 100 percent of the product supplied under this
specification to his production tests.

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

d. The lot rejection criterion is the same or more stringent than that
specified herein,

e. The manufacturer shall make available all information concerning the test
procedures and instrumentation used in his production tests. This data
shall be provided as part of the evaluation required for MIL-5TD-790. The
manufacturer shall also make availabie to the Government all records of
all oetail test data resulting from production tests.

4.7.2 Periodic inspections. Periodic inspections shall consist of groups 8, €,
and D, ExCept where the resuits of these inspections show noncompliiance 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 inspections.

24
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4.7.2.1 Group B inspeclion. Group 0 inspection shall consist of the testis
specified in table VI and shall be made on sample units which have been subjectied
Lo and have passed the group A inspection.

4.7.2.1.1 Sampling plan. The test sample size shal) be determined by the
wanufacturer so0 that the relay cycles generated meet the mafnlensnce of
qualification requirements specified for the qualificd fatlure rate level (see
4.4.4). 1In any event, a minimum of gne sample unit shall be selected from cach
let. The relays tested during & maintenance period shall be representative of all
relays produced during this perfod. The accumulated data shall be used for
maintenance and extension of failure rate qualification. Date from life test
sample vnits and intermediate current sample units from group € inspection shall
be fnclydead in this sample.

4.7.2.1.2 Disposition of sample units. Sample units which have been subjected
to graup B Inspection shall not be devivered on the contract or purchase order.

4,7.2.2 Group C inspection. Group € inspection shall consist of the tests
specified in table VII. Group C inspection shall be made on sample units selected
from inspection lots which have passed the group A inspection.

4.7.2.2.1 Sampling plan., Three semple units shall be taken from production
every month for group [, and four sample units every 6 months for groups 11 and
I1l (see table ¥!1),

4,7.2.2.2 Defectives. If one or more sample units fail to pass group C
inspection, the semple shall be considered to have failed.

4,7.2.2.3 Disposition of sampie units. Sample units which have been subjected
to group L inspeciion shail not be delivered on the contract or purchase order.

4.7.2.3 GrouE 1] insgection. Group D inspectiaon shall Consist of the tests
specified in tabTe . roup D faspection shall be made on sample units
selected from inspection lots which have passed group A inspection.

4.7.2.3.1 Sampling plan. Four ssople units for group 1 and four sample units
for group 11 shafl be taken from production every 36 months. No faflures shal) he
permitted.

4.7.2.1.2 Defectives, If one or more sample units fail 1o pass group D
inspection, the sample shall be considered to have failed.

4.7.2.3.3 Disposition of sample units. Semple units which have been subjected
to group D inspection shall not be delivered on the contract or purchase order.

25
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TABLE Y. Group B inspection.

T I R i
i Inspection IRequirementl Test |
! { baragraph | method |
i i iparagrapnl
} i | I
ILife 1/ - - - - - - - -+« - -} 3.2% | g.22
llnsulation resistante - - - - -] 3.9 | 4.8.6 |
IDielectric withstanding | | }
! voltage- - - - - - - -1 3.10 b 4.8.7 |
IElectrical characteristics i { i
| Coil resistance- - - - - - - .| 3.11.1 | 4.8.8.1 1
| Stetic contact resistance and | | !
| contact voltage drop- -~ - - -| 3.11.2 | a.8.8.2 |
| Specified pickup, hold, and | | i
| dropout values {voltages) - -] 3.11.3 | 4.8.8.3 {
i Operate and release time - - -] 3.11.4 | 4a.8.8.4 |
i Contact dynamic § ! |
i characteristics - - - - - - .| 3.11.4 i 4.6.56.4 |
] Coil transient suppression | | |
I (when specified)- - - - - - -] 3.11.6 1 4.8.8.6 {
| Neutral screen (applicable to | | |
[ two coil tatching relays only}) '3.11.7 | 4.8.8.7 |
1Seal- - - - - - 7. - - o .38 | 4.8.5 |
}V¥isual and mechanical i | |
| inspection (external)- - - - -|}3.1, 3.3, | a.8.1 |
| 113.4, 3.29,1 |
i 113.30 | |

]

Sample units shall! be tested in the following sequence
of contact loads until all specified loads are tested,
as applicable: First, resistive; second, inductive;
third, low lTevel, When atll spec1f|ed Toads are tested,
then the segquence shall resume. FEach sample shall be
tested at only one contact rating with rated 1oads on
all contacts.

—
e~

|

4.7.¢.4 Noncompliance. If a sample fails to pass the group R, C. vr D
inspectiiun, the manufacturer shall notify the qualifying aclivity and the
coqnizant inspection activity immediately of such failure and taLe correctrve

tnn an tha matoariale Aar nenraseansr = hoth 8o o eewmaem -
action on Lthe materials or proceéesses, or UUI.h. 4% warvaated, and on all units of

praoduct which can be corrected and which were manufactured under essentially the
same malerials and processes, and which are considered subject to the same
failure. Acceptance and shipment of the product shall be discontinued until
corrective action, acceptable to the qualmfying activity has been taken. After
the corrective action has been taken, group C 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 8
inspections may be reinstituted; however, final acceptance and shipment shall be
withdela until the group C or group 0 inspecliun has shown that tne cCorrective
action was successful. 1n the event of failure after reinspoctlon information
concerning Lue Foaivure shali ue furnisned Lo Lne cugnizant inspection activily ang

the qualifying activity.,

4.7.3 Inspection of pachkaging. The sampling and inspection of the prespervation
and interior pack wmarking shall be in accordance with the groups A and B quality
conformance inspection requirements of MIL-PJ116. The sampling and inspectiaon of
the packing and marking for shipment and storage shall be in accordance with the
quality assurance pravisions of the applicable container specification andg the
markiny reyuiremenls of MIL-STD-129.

2u



Downloaded from http://www.everyspec.com

BIL-R-8353C

TABLE ¥1t, Group U inspectilon.

R {
Requircoentl Test | tumber of
paragraph | method lsample units
|paragraphlfur inspection

Inspection

—— ey et

Group | {every month)

T T

t |

] I

} } 1
i I I { i
| | l { {
f I | | i
{lntermediate current - - - - -| 3.28 | 4.6.21 |7 I
iTerminal strength - - - - - - -f 3,16 b a.8.13 1 |
lnsulation resistance - - - - -} 3.9 i 4.86.6 | |
|bielectric withstanding i ( l {
| voltage- - = = = « = = -« = - -| 3,10 | 4.8.7 | i
JElectrical characteristics: i | | |
|} Cofl rosfstance- - - - - - - -} 3.11.1} ! 4.6.8.1 | ;
] Static contact resistance and | { | !
! contact voltage drop- - - - -] 3.11.2 | 4.8.86.2 | |
| Specified pickup, hold, and i i i ]
] dropout values (voltages) - -J 3.11.3 | 4.8.8.3 | }
| Operate and release tiome - - -1 3.11.8 | $.6.8.6 i h] |
| Contact dynamic ] | H f |
| c¢charagcteristics - - - - - = -} 3.11.5 I 4.8.8.5 | l
| Coil transient supprcssion | | | i
I  (when specified)- - - - - - - J.11.6 I ¢.8.8.6 | |
| Neutral screen {applicable to | } ) ]
{ two coil latching relays only)| 3.11.7 | 4.8.8.7 | |
[SeaV- - - - = -« = + - = - - - -] 3.8 | 4.8.5 { (
IVisual anc mechanical | | | l
| tnspection (external)- - - - -| 3.1, 3.3, ) 4.8.1 | |
i i 3.4, 3.29,1 i i
| | 3.30 | [, |
i I | | 1
i Group 11 ilevery 6 months) ; : : :
{Thermal shock - - - - - - - -} 3,12 | 4.8.9 b \
IShoek (specified pulse) - - - «1 313 | 4.8.10 | |
|vibration 1/- - - - -~ - - - - -] 3,14 I 4.8.11 | |
iTermina) sTrength - - - - - - -] 3.16 | 4.8.13 | {
ilnsulation resistance - - - - -| 3.9 I 4.8.6 | t
IDielectric withstanding | | | i
| voliage- = = = = = = = = = = = 3.10 | a.8.7 | I
iElectrical characteristics: i i i i
] Coil resistance- - - - - - - -] 3,11.1 I 4,8.6.1 | |
| Static contact resistance anag | | | |
| contact voltage drop- - - - - 3.41.2 { 4.8.8.2 ) |
{ Specified pickup, hold, and | | i Fd |
| dropout values (voltages) - -1 3.11.3 | 4.8.8.1 | l
! Operate and release time - « -1 3.11.4 | 4.8.8.4 ) |
| Contact dynamic | ! | |
I characteristics - - - - - - -1 3.11.5 { 4.86.8.5 | |
i Cofl! transient suppression i | | |
I (when specified)- - . - - - - 3,1).6 | 4.R,A.6} i
] Meutral screen (applicable to | | § !
i two coil iatching relays oniyii 3.11.7 i 4.8.8.7 1 {
{Seal- - = = « = « = « « - -« - -1 3.8 1 4.8.9 ] ]
IVisval and mechanical | | ! i
I inspection {eaternal). - - - -] 3.1, 3.3, | &4.8.! | |
1 | 3.4, 3.25,1 | {
| I 3.30 | P, H
| { H § }
S

ce fuotnotes at end of table.
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TABLE ¥I!1. Group C inspectfon - Continued.

T
Requirementl| Test
paragraph { method
. [paraaraphifor inspection

Inspection Number of

sample units

Group 111 {every 6 months)

T

{ 1

! |

] !

| !

| 1 1

| } |

| | |

foverioad 2/ - - - - - - - - - -1 321 | 4.8.18 (7

ILife 3/ - - - - - - - - - - - -] 3.25 ! 4.8.22 |

[Terminal strength - - - - - - =1 3.16 | 4.8.13 |

llnsulation resistance - - - - -] 3.9 | 4.B.6 |

Dielectric withstanding | | {
voltage- - « - - - - - - - - =1 3.10 ] 4.8.7 | |
Electrical characteristics: | | | 1
Coil resistance- - - - - - - -] 3.11.1 1 4.8.8.1 | }
] Static contact resistance and | | | |
i contact voltage drop- - - - -| 3.11.2 | 4.8.8.2 1 ]
| Specified pickup, hold, and 1 1 | & |
| dropout values [voltages) - -} 3.11.3 | 4.8.68.3 | 2 {
| Cperate and release time - - -| 3.11.4 | 4.8.8.4 | {
| Cantact dynamic } | | 1
| characteristfcs - - - - - - -| 3,11.5 ] 4.8.8.5 | }
! Cail transient suppression | | l 1
] {when specified)- - - - - - -} 3.11.6 | 4.8.8.6 | |
| Meutral screen (applicable to | i | ! )
| two ¢cofl latching relays only)l 3.11.7 | 4.8.8.7 | [
lS5eal- - = - - - - - - - - = - -1 3.8, 1 4.8.5 | \
IVisual and mechanica) | | i i
| fngpection (external)- - - - -1 3.1, 3.3, | 4.6.1 | |
{ | 3.4, 3.29,1 | |
t | 3.30 l | J i
j | | | |

1/ Mritten reports of insulation resistance and operate and release
time are required only as a part of thermal shock; written reports
of the results of specified pickup, hold, and must dropout values
(voltages), static contact resistance and contact voitage drop, and
dielectric withstanding voltage are required only as a part of
vibration.

2/ Appiicable to high Tevel load ratings.

Jw
S~

Highest resistive load shal] be used.
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TABLE VIIl, G6roup D inspection.

Inspection

I
l
S

Group ! (every 36 months)

——— vy — ]

IResistance to solvents-
|Acceleration- - - + - - - -
llnsulation resistance -
{Dielectric withstanding
} volrage- - = = « = = « = -
I€lectrical characteristics:

Coil resistance. - - - - - -

Static contact resistance and

FsFaontart uvunltana dean. - _ =
SONLILL VOIsage Crop- =

{

|

!

| Specified pickup, hold, and
| dropout values {voltages) -
I Operate and release time - -
{ Contact dynamic

! characteristics - - - - .

| Coil transient suppression

| (when specified)- - - - - -
| Neutral screen (applicable to
|

|

|

J

|

|

i

|

I

|

*

LI I
LI )

1 ]
L} [ ) n 1 ) L]

— o —— — — — W e S S S T A A —— — . — i T ity —— — - —

two coil latching relays only)
$Se3¥- - - - 4 - b e o = - - =
Yisual and mechanical

Group 11 (every 36 months)

Magnetic interference - - - - -
|Coil 1ife {applticable to
| continuous duty relays only)
IResistance to soldering heat-
iSalt atmosphere (corresion) -
|lnsulation resistance - - - -
Dielectiric withsianding
voltage- = = « = « « = = - -
Electrical characteristics:
Coil resistante. - - - - - -
Static contact resistance and
contact voltage drop- - - -
specified pickup, hold, and
dropout values (voltages) -
Operate end release time - -
{ontact dynamic
characterfistics - - . -
€o11 transtient suppression
{when specified)l- - . - - - -]
Neutral screen lapplicable to )
two coil tatching relays oniyll

LI T | L] [ IR I I I |

[}
1)
A ]

— i ——— T — — T —— i — — — i SSui e =TT

S&a]---------..---.l
Visual and mechanical |
fnspection (external)- - . . -|
|

{

|

Requirementl

Test

| Number aof

i
|
paragrapn | acethed lsample units |
Inaragraphlfor inspectionl
T 1 |
] | |
\ ] {
3.26 | 4.8.23 I |
3,15 | ¢.8.12 | {
3.9 : 4.8.6 :
3.10 : 4.8.7 } :
3.11.1 ! 4.8.8.1 | :
| |
3.11.2 | 4a.8.8,2 1 |
| | )
3.11.3 | 4.8.8.3 | 4 |
3.11.4 | 4.8.8.4 | r |
| i !
3,11.5 ] ¢4,8.8.5 ‘ :
i
3.11.6 } 4.8.8.6 } }
3. 11.7 | 4.8.8.7 | {
3.8 | 4.8.5 | i
| | |
3.1, 3.3, 1 &8.8.1 ! !
3.4, 3.29.4 | |
3.30 | 1 |
l | |
1 | {
| | l
3.17 | 4.8.14 I'\ :
|
J.18 | 4.8.15 | |
3.19 ] 4.8.16 | 1
.20 | 4.8.17 | |
3.9 | 4.8.6 | i
N ! !
. 1o i 4.8,7 ! |
| ¥ |
3. 11.) )] 4.8.8.1 |
| 1 1
3.2 | 4.8.8.2 1 |
\ ) 4 y
3,11.3 | 4.8.8.3 | T |
3.11.4 { 4.8.8.4 : }
|
3.11.5 | 4.8.8.5 : :
|
j.ii.6 i 4.8.8.6 1 i
) 1 i
3.11.7 | 4.8.8.7 1 |
l.8 : 4.8.5 } t
3.1, 3.3, ) 4.8.1 | |
.4, 3.29.1 | {
3.30 H )~ |

t
|
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4.8 Methods of inspection.

4.8.1 VYisual and mechanical. Relays shall be examined to verify that the
materials, external design and construction, physical dimensions, marking, and
workmanship are in accordance with the applicable requirements (see 3.1, 3.3, 3.4,
3.2%, and 3.30),

4.8.1.1 Header gitass. Header glass may have small irregularities, such as
bubbles, chips, an% cracks. Microscopic examination with up to 10 power

magnification shall be used. The acceptability of these defects will be based on
figure 3, and the following:

a. Broken or open blisters having sharp edges are not acceptable.

b. Blisters whose diemeters exceed one-third Lhe radial distance between
terminal and the corresponding header metal (for a cluster of blisters thre
combined diameters shall apply) are not acceptable.

¢. Foreign material in or or the surface of the glass is not acceptable.

d. Dark spots (pigment concentrations) whose diameters exceed one-third the
radial distance between terminal and the corresponding header metal are
not acceptable.

e. Circumferential crachs which extend more than 90  are not acceptable [see
figure 3}.

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

g. Tangential cracks which are not confiéed to 2 single zone are not
acceptable (sce figure 3).

h. Surface chips whose lengths or widths exceed one-third the distance
between the terminal and corresponding header metal are not acceptable
{see figure 3}.

i. Chipped meniscuses are acceptable to the extent that they do not extend
below the surface of the glass, and to the extent of 3.4.8h,

J. Meniscuses whith extend up the terminal greater than .020 inch (0.51 mm)
or one-third the terminal diameter, whichever is greater, are not
acceptable,

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

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

In case of dispute, all relays shall meet tne applicable insulation resistance,
dielectric withstanding voltage, and seal requirements, regardless of the
actceptability of the header glass. ;

30




Downloaded from http://www.everyspec.com

MilL-R-83536

NOT ACCEPTABLE ACCEPTABLE

REF (B}

REF (E)

ave (Fy

REF (Gl

REF IM)

NOTE: Dashed lines indicate radial distance betwean torminal and header
meta) dfviding the glass into threc equa) parts {7ones).

FIGURE 3. Inspection aid.

4.B.2 (leaning and smal) particlie fnspection (see 3.5). Prior to heractic
sesling of the relay can, 2 qualificetion activity spproved procedure for cleaning

and small particle inspection shal) be used. Appendix A may be used as a
guideline,

4. R, 1 Screenina fsee 3 6).

4.8.3.1 Internal molsture. Relays {cofls deenergized) shall be held at *+15°C
to *25°C for a Binioum of JO minutes. The insulation resistance of 811 contact
pins to case only, shall be measured and observed., The retay cofl shall be
ener?ized with 140 percent of rated voltage for a perfod of 2 1/2 minutes. The
insulation resistance of all contact pins to casc only shall be verified a minfoun
of once every 30 scconds during this period and the lowest value shall meet the
requirements of 3.6, .

‘b
ey
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4.8.3.2 Hun-in.

$.8.3.2. High temperature run-in. Qualification inspection only: Relays
shall be suogectcu to *125 T with ratea¢ voltlage or current on the coil for 1
heur. For group A testing, relays shall be subjected to +125"C; the test ¢ hamber
sngil stabilize at *125 C atter thne specimens have been inserted into the iest
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 retlays weighing over ] ounce but not more than .3 pound, The specified pickup
value (voltage) shall be measurcd to determine compliance with 3.1, While at this
temperature, 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 the contacts lopaded as follows: Open circuit 1oad voltage 10 to 50 .Y
dc or peak ac. The load current shall be 10 to 50 uA. Each pair of mated
centacts shall be monitored during ecach operation in accordance with 4.8.3.2.4.

4.8.3.2.2 Low temperature rup-in. Following high_ temperature, for
qualification cnly, refays shall bc subjected to -65 € with the coil or coils
deenergized for 1 hour. For group A 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 shal) be performed with the ¢oil or coils
deenergized for }5 minutes minimum for relays weighing 1 ounce or less and 30
minutes minimum for relays weighing over 1 ounce but not wmore than .3 pound. At
the end of either period, the specified dropout value {voltage) shall be measured
to determine compliance with 3.1. W¥hile at this temperature, the relays shall be
subjected to a 2,500 cycle run-in test in accordance with the procedure outiined
in 4,64,3.2.1.

4.8.3.2.3 Cycling-rate. The cycle rate shall be a maximum of .1/maximum
operate time {seconds] pius maximum relesse time {seconds) cycies per second where
the operate and release times are those of thé relay under test.

Mazimum cycle rate 0.1
tcycles per second) =

Maximum operate time + maximum release time
[seconds) {seconds)

For lateching relays: c.1
Maximum cycle rate =

7% maximum latch/reset time (seconds)

-

h
11

f—

R T T S S, Ao o oo oa > IR T T | [ T,

<o shall be enmergized at rated voltage or current. Relays shall have the
tacts loaded as follows: Open circuit load voltage 10 to 50 mV (d¢ or peak
ac). The load current shall be 10 to 50 uA. Each pair of mated contacts shall be
monitored during each operation in accordance with 4.8,3.2.4.

: m
-t

4.8.3.2.4 Monitoring. The contact resistance or voitage drop, as ape\icab\e.
shall be monitored au?ing 40 percent minimum of each “on® and each “off” period.
The monitoring equipment shall automatically turn off the test when a failure
occurs, or shall record every failure.

4.8.3.3 Semiconguctor gevices in process screening {see 3.4.4.4). Relays
LonLaining semiconductor agevices sharl nave nad the semiconducilor devices screenpvd

as follows prior to performance of the run-in in accordance with 4,8.3.,2., This

testing may be done by the supplier, tn process, or as a final assembly.

a. Visual inspection in accordance with MIL-STD-750, method 2073 or method
2074 as specified.
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b. Temperature cycle in accordance with MIL-STD-750, method 1051, test
condition B.

¢. Burn-in in accordance with MIL-5T0-750, method 1CI8, test condition A or

B, except temperaturc shall be *125°C minfmum and test time shall be 24
hours minigivm,

4.8.4 Solderability {see 3.7}. Relays shall be tested in accordance with
method 208 of HIL-SI0-202. JThe following detailts and exceptions shall apply:
a. Number of terminations of each part to be tested: Atll,

b. The temperature of the molten solder shall be o uniform +260°C #+5°C
(*S00°F «9 F),

4.8.5 Scal (see 3.8). Relays shall be tested in accordance with 4.8.5.1 or
4.8.5.2, 23 appliceble. 1n case of dispute, method 1014 of MIL-STD.B8), test
condition B shall govern.

4.8B.5.1 Relays sealed with a tracer gas. Releys sceled with a tracer gas shall
be tested in accordance with method I11¢ of MIL-$TD-202 or method 1014 of
MIL-STD-8B3. The following details shall apply:

2. Mhethog 112 of MIL-570-202:

(1) Test condition C, procedure !V. Relays shall be back filled with 2
helium tracer gas {90 percent dry gas and 10 percent helfum}. For
gross Jeak, silicone ofl shall not be used.

12) Leakage rate sensitivity: 1 X 10-8 ato cm 3/s.
{3) Measurements after test: WNot applicable.
6. Methoo 1014 of MIL-STD-8B3, test condition B,
4.8.5.2 Rolays sealed without & tracer gas. Relays sealed without a tracer gas
shall be teSTed Tn accordance wilh method 1014 of MIL-STD-883. At the option of
the oanufacturer, either "a” or "b" may be used., The following details shall
apply:
a. Method 1014 MIL-STD-883:
{1} Test condition Al or A2.

{2) Measurenments after test: Perform a gross leak test in accordance
with method 112 of MIL-5TD.202, test condition A, B, or D, S{licone
o4l shall not be used. At the option of the manufacturer, the gross
jeak test of method 1014 of MIL-STD-883, test condition C, may be
used.

b. Method 1014 of RIL-5TD.883, test condition 8.

4.8.5.1 Radioisotane dry tross leak test toptiensli. This test shall be uvyed
only to test devices that internaliy conlain some krypton-B5 absorbing medivm,
such as electrical insulation, organic, or moiecular sieve mataerfal, Thisg test

shall be permitted only {f the following requirements are pet:

8. A 5 to 10 mil diameter hole shall be made in 2 representative unit of the
device to be tested. (This s a one time test that remains In effect
until a design change is made in the relay internsl construction.)
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L. The device shall be subjected to this test condition, {f the device
exhibits a hard failure, this test condition may be used for those devices
represented by the test unit. 11 the device does npt fail, this test
shail nut by used and instead a +3125°C fluorocarbon gross leak shall be
performed in accordance with MIL-5TD-202, method 112, test condition D,
excepl Lthe specimen shali be observed from tne instant of immersion for |
minute minimum to 3 minutes maximum.

4.8.5.3.1 Apparatus. The following apparatus shall be required for this test:

a. Ragdioactive tracer gas activation console containing krypton-85/dry
niirogen gas mixture.

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

€. Tracer gas mixture: Krypton-85L/dry nitrogen with 2 minimum allowgble
specific activity of 100 microcuries per atmosphere cubic centimeter. The
specific activity of the krypton-85/dry nitrogen mixture shatl be a known
value and determined en 2 once-a-moenth basis as a ainimum.

4.8.5.3.2 Procedure, The devices shall be placed in a radioactive tracer gas

activation tank and URe tank shall be evacvated to a pressure not to exceed 0.5
torr. The devices shall then be subjected to a8 minimum of 10 psig of

krypton-85/dry nitrogen gas mixture for 30 seconds. The gas mixture shall then be
evacuated in storage until a pressure of 2.0 torr maximum exfsts in the activation
tank. The evacuation shall be completed 1n 5 minutes maximum. The evacuation
tank shal) then be backfilled with air {air wash). The devices shall then be
removed from the activation tank and leak tested within 2 hours after gas eaposure
with a scintillation-crystal-equipped counting station, Devices indicating 1,000

counts per minute or greater above the ambient background of the counting station

shall be considered a gross leak failure.

4.8.6 Insulation resistance (see 3.9). Relays shall be tested in accordance
od J0Z of MIL-STD-202 with the relay in the energized and deenergized

The follawinan Aatafle chall annityv-
- e T0710WINgGg Getdhis Snasy appiy s

w

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

b. Points of measurement: As specified in pcints of application in table Ix.

TABLE 1X. Test details for dielectric withstanding voltage.

!
Points of application l Test vopltage

N

Between case, frame, or encliosure, and
between all contacts in the energized
and deenergized positions

Between case, frame, or enclosure and
coills,

Between all contacts and coil(s)

Between open contacts in the energirzed
and deenergized positions

Detween coils of dual-coil relays

Between contact poles in the energized

and deenergized positions

1,000 t5 percent volts ac plus
twice rated voltage or as
specified {see 3.1)

——— — —— — T & ——— s

| e ot s e ] e —

—————— . — - —— —

24
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Dielectric mithstanding voltage (see 3.10). Relays shall be testied 83

specified in 4.5.7.1 and, when specilied (sce 3.1)1, in accordance with 4.68.7.2.

Testing

4.8.7.

in accordance with 4,8.2.2 is not required for group A testing.

1 At stmospheric pressure. Relays shall be tested in accordance with

method 301 of KIL-3TD-20Z. The following deveils shall apply:

4.
b.

c.

4.8.7.

Points of application and magnitude of test voltage: As shown in tabdbile IX,
Harioum leakage current: 1 mA.

Duration of application: 60 seconds minimun for qualification and groups
B, C, and D tests; 5 seconds minimuem for group A tests,

2 At reduced bavaometric pressure. Relays specified for operations above

10,000 feet shal] be tested In accordance with method 105 of MIL-STD-202. The
following details shall apptly:

e.

4.8.8

4.8.8.

Method of mounting: Norma) mounting means.

Test condition: Test condition C, except maximum ambient temperstiure and
the altitude shall be as specified.

Jests during suvbjection to reduced pressure: As speciffed in 4.8.6;
except test voltage shall be 350 volts. Duration of application, see
4.8.7.1c.

Following these tests, relays shall be examined for evidence of arcing,
flashover, insulation breakdown, and damage.

Kot applicable.

Electrical characteristics.

1 Cofl resistance (see 3.11.1). Relay coils shall be tested in

accordance with method JUJ of MIL-510-202.

4.8.8.2 Contact voltage drop and static contact resistence {see 3.11,.2),
4.5.8.2.1 Static contact resistance. Relays shall he tested in accordance with
actliod 307 of WIL-STD-¢0Z. The following details "and eaceptions shall apply:

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

b. Test load: !0 @A maximum at 6 V maximum (d¢ or peak ac). Post tests
loads for high level life ond intermediate current tests shall be 100 oA
at 28 ¥ dc.

€. Humber of actuations prior to measuvurenent: HKone.

d. MNumber of test activations: Three.

e. Number Ot mEASYrements per attivation: uUne 1n eacn closed contact
position.

f. Points of measurements:

(1} Between 2}) normally closed mated contacls.

(2) Between all normally open mated contacts, with the coil energized
with rated coil voltage {or current},
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4.8.8.2.2 Contact voltage drop. Relays shall be tested in accordance with
method 307 of RIL-STD-202. ihe following details and exceptions shall apply:
4. Methad of connection: Conrnection jigs or other suitable means.

b. Test load: Rated resistive at 6 ¥ maximum (dc or peak acl), Contacts
shall not make or break this load.

¢. Number of actuations prior to measurement: None.

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

€. Number of measurements per activation: One in each closed contact
positions. Unless otherw!se specified (see 3.1), the contact voltage drop
shall be measured after 1.5 *#.5 seconds.

f. Points of measurements:
(1} Between all normally closed mated contacts.

{2) Between 211 normally open mated contacts, with the coll energized
with rated cofl voltage (or current!.

g. Post test Ypads for high level 1ife and intermediate current: Current and
voltage shall be the same as the 1ife or intermediate test current or 100
milliamperes at 28 volts dc maximum.

4.8.8.3 Specified pickup, hold, and dropout values {voltages) (see 3.11.3).
Specified pickup, hold, and dropout values [voltage) shall be measured as
specififed 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 D inspection, the relay shall be
mounted 1n each of three wmutually perpendfcutar planes. For quality conformance
inspaction, the relay mounting posftion is optional. A suitable indicating device
shall be used to monitor contact positfon. For group A inspection, 1t is
permissible to perform specified pickup, hold, and dropout values (voitages) using
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. Due to the fact that slow ramping wil) overheat relay coils and
vary specified pickup, hold, and dropout values {voltages), the step function
methad shall be the governing method in cases of dispute. For qualification,
group C and group D tnspections testing, specified pickup, heid, and dropout
vatues (voltages) shall be measured at minimum, ambient and maximum temperatures
specified (see 3.1).

4.8.8.3.1 Specified pickup value (voltage) (not applicable to latching relays).
The voltage shaVY be Increased from tero unti] the relay operates, and the
specified pickup value [voltage} shall be measured. For group A inspection, 1t is
permissible to perform specffied pickup value {valtage) using 2 step function
vo!ta?e change as follows and as {llustrated on figure 4, In addition to step
function changes in voltage levels as depicted on figure 4, rapid voltage ramps,
rapidiy $ncreasing small fncremental steps and combination of step functions and
ramps may be used to achieve the specified pickup, hold, and dropout values
(voltages} sequencing. - . - .

a. Apply rated coil voltage.

b. Step down to specified hold value (voltage). Normally open contacts shall
still be making.

¢. Step down to specified dropout value (voltage). A1l contacts shall have
transferred and all normally closed contacts shall be making.

36
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d., Step down to zeoro voltage,

€. Step up to the specified pichup value (voltage), contacts shall have
transferred and all normally open contacts shal) be made.

2.8,8.3.2 Lpecified piclup !latch) value (voltage) {appifcable to leiching
relays only}, Befure measuring Lhe specified pickup value [voltagei, estadlish
that a contacts are in their last energized wmode for dual coil relays or in the
plus contrasting color bead mode for single coil relays (see 3.1). If not, apply
rated voltage to establish last energized position, Gradually increase the
voltage to the latching cofl or 4n the latching direction for single coil reloys
untfl the contacts transfer and the specificd operate {latch) value (voltage)
shall be measured. Apply rated latching voltage and reduce to 2ero., Gradually
increase the voltage to the reset caoil or in the reset direction for single coil
relays unt§l the contacts transfer and the specified pickup (reset) value
(voltage]} shall be measured. For group A inspection, it g permissible to perfora
parioue pickup (latch/reset) value (voltage} using a step functior as follows and
as illustrated on figure 4.

a. Step up to specificd pickup {1atch) value (voltagel for dual cofl relay or
in the latch direction for single cofl relays. The contacts shall have
transferred to the latch position,

b. Step up to rated voltage and then stepdown to 2ero.

¢. Step up to specified pickup [reset) value {voltage) for dual coil relays
or in the resel direction for single coll releys. The contacts shall have
transferred to reset position,

d. Step up to rated voltage and then step down to 2ero.

4.8.68.3.3 Specified hold value {voltage) (not applicable to latching relays).
Rated voltage shall be applicd to the coil. The voltage shall then be reduced to
the specified hold value {voltage) (see 3.1 and 6.8). A}l contacls shall not
change state. For group A inspection, ft is permissible to perform this test
usfing the step function voltage program described in 4.8.8.3.1 and figure &,

4.6.5.3.4 Specified dropout value {(voltage) (not applicable to latching relays).
Rated voliagye shatl Le applicd ta the coil. 1The voltage shall thean bhe gradualiy
reduced unti) all contacts return to the deenergiied position and the specified
dropout value {voltage) shall be measurcd. For group A inspection, it {3
perafssible to perform this test using the step function voltage prograam described
in 4.8.8.3.1 and figure 4.

4.8.8.4 Operate and release time (see 3,11,4). Operate and release time shall
be measured using &n OscllloscOope Oor OLher acceptlable weans approved by the
qualifying activity. Rated voltage shall be applied to the coil. Contact load
canditfons shall be 6§ volts dc maximum or peak ac at 10 mA maximum, The circuit
shown on figure 5, or equivalent, shalil be used. The operate and release time
shall be eaclusive of contect bounce or corntact stadilfzaticn time. Tizing
measurements shall be made on all conitacl sets. Electronic instrumentation or
otner suitdule mcans moy Le usec faor yrowp A fuspection. Doterwination of
compliance to the simultanecusty switching requirement shall be made, by comparing
the highest time to the lowest time of the poles as measured for operate and
release time. 1lhe procedure {or measurement shall be approved by the qualifying
activity and shall be done as & part of qualification inspection only.

31
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Specified pickup, hold, and dropout values {voltages)

SPECIFIED PICKUP
VALUE (VOLTAGE)

SPECIFIED HOLD
VALUE (VOLTAGE)

SPECIFIED DROPOUT
VALUE (VOLTAGE)

4 LI

T T T T T

NONL ATCHING RELAYS

COIL NO | + I
DUAL COILS ©

COIL NO 2 +
0 )
T T T
SINGLE COIL LATCHING RELAYS

SINGLE

COoIL +
LATCHING o
RELAY

FIGURE 4. Optional specified pickup, hold, and dropout value {voltage)
sequencing Tor group X Tnspection.
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TO OSCILLOSCOPE TRIGGER FOR
OPERATE AND RELEASE TIME

SWITCH CONNT%CT
i ——1||I—o—¥o——c
SELECTOR
SWITCH NC
RELAY LOAD
CONTROLO corL RESISTOR CONTACT
VOLTAGE o—_L —AAA T0 OSCILLOSCOPE
= = TRIGGER FOR

CONTACT BOUNCE
SELF-SYNCHRONOUS

OSCH.LOSCOPE
(VERTICAL DOEFLECTION)

Zfi:;ThCT VOLTAGE DROP
ALLOWED DUE TO ALLOWABLE
STATIC CONTACT RESISTANCE

g

CONTACT
OPERATE OR
RELEASE TIME |BOUNCE

TIME 90 PERCENT LIMIT LINE
FOR CONTACT BOUNCE
|

CONRTACT
STABILIZATION
TIME

FIGURE 5. Typical circuit for operate and release time, contact bounce, and

tontact stabilization time with typical traces.

Ja
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4.8.6.5%5 Contact dynamic characteristics (see 3.1i.5).

4.8.8.5.1 C(Contact bounce {see 3.11.5,1). Contact bounce shall be measured on
edach contact sel using an ascilloscape ar ather acceptaple means approved by <he
qualifying activity. The trace shall show contact swit¢hing at gperate and
reiease and appropriate timing markers. Rated voltage shall be applied to the
ctoil, Contacts shall be loaded with & volts dc maximum or peak ac at 10 mA
maximym. After hiyh level rated load life and intermediate current tests, contact
bounce shail be measured at 100 mA at 2B Y d¢. 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 micreseconds or greater. The circuit shown on
figure 5, or equivalent, shall be used.

4.8.8.5,2 (ontact stabilization time (see 3.11.5,2). Contact stabilization
time shall be measured on each contact sel using an oscitloscope or other
acceptable means approved by the qualtifying activity. The cquipment 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
allowabie static contact resistance). Rateoa voltage shall be applied to the
coil. Contacts shal) be loaded with 50 mV d¢c maximum or peak ac at 50 mA
maximum. Contact stabilization time shalil be defined as the maximum time allowed
for the contacts to reach and maintain & static contact resistance stete following
the actual operate or release time of the relay {esscntially, it is the sum of the
contact bounce time (see 6.8B) and the time for the dynami¢ contact resistance to
stabilize to the static contact resistance}l. After high level rated load life and
intermediate current tests, the contacts shall be loaded at 100 mA at 2B ¥ dc and
contact bounce in lieu of contact stabilization time shall be measured as
specified in 4 _B.B.5.1.

4.8.8.6 Coil transient suppression (applicable to dc operated relays with
internal coll suppression [see J_11.6), The coil shall be conneclieéd as shown on
Figure & and Tested as specified below.

a. The switching relay 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 operated from a source voltage independent of E.
CRO is cathede-ray ascilloscope with a rise time of .020 microsecond or
less. The horizontal {time) deflection scale shall be set at .5 to 1
millisecond per division (.5 to 1 ms/cm), and the vertical (voltage)
defection to such that the vertical gain provided accuracy in reading.
Exampler 5 V/cm for a 12 V back EMF Jimit, or 10 V/cm for a 24 Y back EWMF
limit, Both horizontal {time) and vertical {voltage) deflection traces
shall be of a calibrated grid spacing (i.,e., ¢m or mm},

b. The source, E, shall be a low impedanc% source (such as batteries) capable
of delivering the rated coii voltage with no limiting resistor or
potentiometer used to regulate the line voltage. (Having low source
impedance representing a typical application is more important than having
the exact rated voltage.) :
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€. The switcning relay shall be ¢losed for a4 minimum of ten times the operate
time of the test relay, or switching relay whichever is longer, (o sllow
the oscilloscope and circuit network to stabilize and then opened to
obtain the induced voltage deflection trace. Relay to be driven at a 10
12 Hz ¢ycling rate with approsimately equal open pnd closed times.

(1) The reading shail be observed on the oscilloscope. The magnitude of

the induced voltage transicnt shall be noted. A typical troce is
presanted on figure 7,

(2) The maximum velue of three consecutive readings shall be noted.

{3) Unless otherwise spegifleq, the temperature at the time of the
testing shall be *25°C 5

d. For group A testing, only one neasurement and other suitable tests methods
@ay be used to verify that the back EMF (coill kick) is within the
specified limit,

4.8.8.7 Neutral screen (applicable to twe coil Jatching relays only) {see
1 ). ReTays shall be tested as Tollows:

a. Apply rated coi) voltage to both coils simultaneously for a period of 10
milliseconds minioum. After voltage (3 removed, determine if the relay
contacts are in neutra2l position.

b. If the relay contacts will not maintafn a neutral position, repest step
4.8.8.76 twice. A relay which will not assume & neutra) position for
these three successive cycles is constdered an acceptable part and does

a— not require further testing. Relays which remain fn 2 neutral position
. shall be tested as follows:

(1) Apply 2 10 ¢l ms pulse of the maximum allowable fat *25°C) latcn
voltage to the latch cotl, VYerify that the relay has latched.
Failure to tatch shall be cause for rejection,

(2] Repeat step 4.8.8.72 above.

{3} Apply 2 10 %)} ms pulse of the maximum allowable {at *25°C) reset
voltage to the reset cofl. Verify that the relay has reset. Failure
10 reset shall be cause for rejection..

4,8.9 Theroal shock (see 3.12). Relays shall be tested in accordance with
method 107 of HIL-STD-202. 7The following details and exception shall apply:

a. Specia) mounting: Relays shall be suspended fn the test chamber by twine,
or other nonheat conducting material, in a plane paraliel to the normal
afr flow. Yest Yeads may be used for mounting; however, they shall not
provide a heat sink.

b. Test conditfon: Test condition B, except exposure tioc a2t temperature
eatreme during the fifth cycle shall be for 2 hours esch,

. 4]
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c. Measurcments at cach temperature eatreme during steps 1 and 3 of this
fifth cycle at the end of edch temperature cxposure, and with the relays
still in the conditioning chamber, the insulation resistance, specified
pickup and dropout values (voltages) and operate and release tiome, shall
be acasured as specified in 4.8.6, 4.8.8.3 and 4.8.8.4, respectively.
Specified piciup and dropout values (voltages) shall be measured in only
one plane.

d. Examination after test: Relays shall dbe visvally eramined for cracking,
peeling, and flaking of the finfsh, and the dielectric withstanding
voltage shal) then be measured as specified in 4.8.7.1,

4,.8.10 Shock (specified pulse) (see 3.13). Unless otherwise spectlied (see
3.1}, relays shall be tesied 1n accordance with method 213 of MIL-5TD-202. The
following details and exceptions shall apply:

a. Mpynting method: Rigidly mounted by narmal mounting means.
b. Test condition: Test condition A, D, or C, os applicsble {see 3.1).

c. Electrical 1oad conditions: In each direction of shock, the coil shal) be

deenergized during two shocks and energized with rated voltage during one
shock.

d. For latching relays: In each direction there shall be two pulses in the
latch positfon and two pulses in the reset position, with no cofl voltage
being applied during these pulses,

e. Measurcoents during shock: Contacts shall be monitored with an adequate
test circuit as approved by the quaiifying activity., The test circuit
shall verify that no opening of ciosed contacts in excess of 10
microseconds and no false closure or abnormal bridging of open contacts
occurs in excess of 1 microsecond. The contact load shall be 10 oA
maxioum at 6 ¥ dc maximum {dc or peakx ach.

f. Examination after test: Relays shall be examined for evidence of
structura) failure or other damage which amight iampair the operation of the
relay.

£.8.11 Vibration (see .14},

4.8.11.1 Vidbration {sinusafdal). Unless otherwise specified (see 3.1}, relays
shall be tested In accordance with method 204 of MIL-STD-202. The following

details and exceptions shall apply:
a. Method of mounting: As specified in 4.8.10a.

b. Electrical load conditions: Relays shall be tested with the cofl
energfzed for 2 hours at rated voltage and with the coil deenergized for 2
hours, tn each of the threce mutually perpendicular directions (relays with
interpediate duty cofls shall not be cnergized above thelr duty cycle).
Contacts shall be loaded a3 specified in 4,8.11.14.
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d. Tests during vibration: As specified in 4,8.10¢c.
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e. lnspection after test: Prior toe removal from test fixture and without
disturbing the relay, apply maximum over the temperature range pickup
voltage value {see 3.1} to the cal? and verify that relay contacts
transfer. Remove coil voltage and verify that relay contacts transfer.
Failure of relay contacts to transfer shal) be cause for rejection. After
removal from test fiature, the relays shall then be inspected far evidence
of structural failure or other damage which might impair the operation of
the relay.

f. Unless otherwise specified (see 3.1), for group A testing, only one cycle
shall be performed over the frequency range of 100 Hz to 3000 Hz. The
relay shall be vibrated in each of three mutually perpendicular axes. Faor
all contact forms except contact form "A", the c¢ycle shall consist of 3
minutes up with the coil energized with rated voltage and 3 minutes down
with coill deenergized. The cycle for form contact A" shal) consist of 3
minutes up with the coil deencrgized and 3 minutes down with the coil
energized, Latching relays shall remain in each latched position with no
voltage applied to the coiis.

4.8.11.2 Vibration {random). Unless otherwise specified, relays shall be
tested in accordance with method 214 of MIL-STD-202. The following dctafls and
exceptions shall apply:

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

b. &Rlectrical load conditions: Relays shall be tested with the coi)
energized at rated voltage for 15 minutes and with the coil deenergized
for 15 minutes, in each of three mutually perpendicular directions.
Contacts shall be monitored as specified in 4.8.11.24d,.

t. Test condition: Test condition IG (0.4 GZIHz, 23.1 rms G).

d. Tests during vibration: As specified in 4.8.10¢.
e. Etxamination after test: As specified in 4.8.11.1e.
4.8.12 Acceleration {unless otherwise specified, see 3.1 and 3.15). Relays

shall be tested in accordance with method ¢1¢ of MIL-5T0-202. The fallowing
detail and exceptions shall apply:

4. Mounting of specimens: As specified in 4_.B.10a.

b. Test conditions: Test condition 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 be in the
direction most likely to cause malfunction.) In each direction, the coil
shall be deenergized for 5 minutes, rated coil voltage shall be
momentarily applied; and the voltage shall be reduced to the maximum
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 coils. Contacts shall be monitored for proper position.

¢. Eaamination after Lest: As speciiied in 4.6.10F.
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4.8.13 Terzmina) strength (see 3.16). Relays shall be tested 1n accordance with
pethod 211'oT‘HTTTSTUTTUg'11T1E1dfﬁ?ﬁfc with the following, as specified in 3.1.
Uniess otherwise specified herein, two terminals of each discrete desfgn, sire,

and configyration shall be tested; however, if there §s only one Df such design,
sfze, and configuration, it shall be tested.

4.8.13.1 Pull test (a1l terminal types). Terminals shal) be tested as
specified {n"test condition K, the force shall be as specified (see 3.1).

4.8.13.2 Bend test (al) zerminalit{_g_e_s_}. Each terminal shall be bent 20° to
30" in doth UTrections from the noraal axts {n & given plane end after returning
it to normal, the terminal shall be bent 20° to 30" in both directions
perpendicular to the grevlous plane. The terminals shal) be returned to their
normal positions. Following the bend test, the applicable pull force specified in
table X shall be applied to cach terminal for a period of 15 to 30 seconds.

TABLE X. Pull force.

| i

l Terminal diameter | Putl force |

§ {inches) {mm) ! {pounds) :
T |

10.035 - 0.047 (.89 - 1.19} i § «0.5 |

0.023 - 0.0349 (.58 - .8866) | 3 +0.3 |

lLess than 0.023 {.58) 2 20.2 |

4.8.13.3 Twigt test (wire Ypacd terminals only}. AV) terminals shaldt be tested
as specified™Tn test condlition D eacopt appiication of torsion shall be 180 for a
total of four rotations 720°. Following the test, the pull test shall be
performed as specified in 4.8.13.1 except the direction of the arglied force shall
be 45 *5° from the normal axis of the terminal for a period of to 30 seconds.

4.8.14 Magnetfc interference (see 3.17). The relay under test and efght
sioflar reTZdys shall be cdynted (n the same physical orientation by nonmagnetic
means, as shown on figure 8. Unless otherwise specified, grid-spaced relays shall
be mounted so that all terofnals are positioned in the closest possible grid
pattern. Unless otherwise speci{ffed, the specing between terminals and tops of
adjacent terofnals shall be as shown on f{gure B. Speciffed pickup, hold and
dropout values (voltzges) shall be measured on the relay under test as specified
in 4.8.8.1 with the coils of the efght outer relays energized at rated volitage
{Unless otherwise specifiad, the magnetic polarity af sach relay shall he
sinilarly oriented.s This measurement shall be repeated with the cofls of the
eight outer relays deenergized.

4.8.15 Cof) 11fe (not applfcable to intermittent duty relays) (see 3.18].
Unless otherwise cpec ed, see J.l, relays shs e teste or 1, ours as

follows (see figure 9):

a. Relays shall be mounted as specified in 4.3,5, Each contect terminal
shal]l be connected as speocifiod in 4.8.8.2.1a.

o. Ouring tne marimum teapersture portion of the test, roved coil voitege
thall he applied continuoysly and at leastt half of the normaily open
contacts shatl carry rated current. During room temperature and mininunm
temperature exposures, the coil snall not be loaded. Ambient temperatures
shall pe varied as shown on figure 9, with heating and cooling rates not
to exceed *1 C per second average. The portion of the cycle run at
u:ninun teaperature shall be approximately 10 percent of the test cycle
tiae.
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After the first 100 hours, and while stil) at the low temperature extreme,
static contact resistance and operate and release time shall be measured
as specified in 4. 8.8.2 and 4.8.8.4 and the values shall be recorded.
Measurements of coil resistance and static contact resistance as speciflied
in 4.8.8.1 and 4.8.8.2, shall be tahen at room temperature initially, then
again after 250 125 nours, and 750 125 hours and the values shall be
recorded. Specified pickup, hold, and dropout values (voltages) (only in
the special mounting planeg {sce 4.3.5) mcasurcments shall be made as
specified in 4.8.68.3 during the last temperature cycle after allowing the
relay to stabilize, deenergized, at each of the temperature extremes, and
the values shall be recorded. Measurements shall be taken at room

* i o f AoV asstadls Lldhodredlca wusléama Inmeutlatinn racedctanra
LLHIPEFoLUTNrE Ul UlEicL LI wikngionuiny ¥yviLaoyw, PHa2UWTgLIUVN T 31 2n0libT,

coil resistance, static contact resistance, operate apnd 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 shail then he examined for evidence of

damagde.

Examination after test: As specified in 4,8.10f.

N TS S LM

™~
MAGNQE AXIS

J_

RELA

L— CLOSEST MULTIPLE OF 425 {3.18 mm)
BOARD SPACING

]
~ |— cLoseEsT muLTIPLE OF 050 {(1.27 mm)
GRID PATTERN; 100 {2.54 mm) MINIMUM.

NOTES:
1. Dimensions are in inches.
2. Metric eguivaients are given for general information oniy.

FIGYRE B. Mounting array for adjacent similar relays.
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4.8.16 Resistance to soldering heat (see 3.19). Relays shall be tested in

sccordance with oothod 210 of MIL-510-202. 1he following detafls and exception
shall apply:

a. Depth of immersion 1n molten solder: Hithin .060 +_ 020 inch (1.5%2 :.05])
mm) of the retay base.

b, Test condition: Test condition 8.

c. Measurements after test: inswviation resistance,
resistance, and specified pickup, hold, aand dropo

shall be measured as specified in 4.8.6, 4.8.8.1,
respectively.

e n
- Yo~

d. Eramination atter test: As specified in 4.8.10T.
4.6.17 Salt spray or salt stmosphere {corrosion) {sce 3.20). Relays shall be
tested as specified In T.B.17.1 or 4.8.17.2 when specified [see 3.1},
4.8.17.1 3Salt spra MIL-5TD-202. Relays shall be tested in a2ccordance with
oethod 101 of MIL-S1D-202. 7he following details and exceptions shall apply:

a. Appliceble salt solution: 5 percent.

b. Test condition: Test condition 8,

¢. Examinetion after test: Relays sha)! be examincd tor evidence of peeling,

chipptng, blistering, of the finish, and caposure of base meta) due to
corrosion.

4.8.17.2 Satt atmospherc (corrosion). MIL-S5TD-750. Relays shall pe tested in
accordance with method J041 of MIL STD-7T%0 The following detafl shall apply:

[} - - .
Examination after test: As specified in &4 R.17.l)c.
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4.68.18 OQverload (applicable to high ievel relays only) {see 4.21). 1lhe
contacts of the reTay shall ve caused to make and break the overlioad values and
durations as shown in table XI for 50 gperations at each of the maximum system
voltage (open circuit) ratings. For doubie throw rclays, scparate tests shall be
performed for the normally open and for the normaliy closed contacts.

TABLE XI. Overload values and durations.

] I 1 T
t Relay rating ! Percen} rated resistive load | Duty cycie {seconds)|
T 1 T T
1 I 1 ] 1 ) H
| Amperes | 28 V dcl| 115 ¥V ac¢l| 115/200 V ac | On | Off
| | | | three-phase | 0,05 | t]
I | 1 ! { { !
1 | | | ! T i
i 0 - 24 i 400 | 400 i 600 i 0.2 | 20
{ 25 and up |  80p0 ! ROD } 800 ] 0.2 ! 20 1
| i t I | 1 !

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 veltage {open circuit) ratings, for a
minioum of 50 cycles using the values of current and cycling time in table XII.
For double throw relays, separate tests shali be performed for the normally closed
and normally open contacts. For those relays with both ac and dc ratings, ac¢ and
dc rupture tests shall be performed on separate samples at highest rated voltage
{open circuit), as specified {sec 3.1).

TABLE X!11. Rupture values and durations,

| ! { T
IRelay resistive rating | Percent rated resistive load | Duty cycle t
i ] | {seconds) |

| ! T | | [ {

} Amperes | 2B ¥ d¢ 1115 vV acl 115/20D V ac | On | off |

| | | | three-phase | +0.05 | 31

] ! | | | | }

! 1 I T I ! |

i 25 and under ! 500 i 560 800 ! 0.2} 30

| t | I | i |

4.8.20 Time current relay characteristics {(see 3.23). Each relay tested shall
sustain five applications (make and carry only] of power concurrently on adjacent
poles at each of the current leveis and for the associated time duration as
specified {see 3.1). Relays shall be tested at 28 V dc¢ and 1157200 vV ac, 400 Hrz,
three-phase. The lo0ad shall be resistive. The cooling time between successive
application of current shall be 30 minutes. Tests shall be performed at room
daavient conditions and ovoeith tie nermaily upen and-noraall,; clused contacts shall
be tested.
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4.8.2} lIntermediate current {see 3.228). Relays shall be tested as specifieg inm
method 112 ol HIL-510-202. The {8)1owing details and eacepiions shall apply:

4. Maximum contact resistance: As specified in 3,24,
b. Coil energizing voltage: Rated voltage (sec 3.1},

c. Cycling rate: 10 2 cycles per minute with minimum of 75 percent cofl
“on” time.

d. Contact current/volitsge: 100 @A at 28 VvV dc,

e. Monitoring: At least 40 percenit of the closed time of each contact during
each cycle shall be monitored for contact resistence.

f. Hymber of cycles: 50,000 cycles,

g. Ambient temperature: +125°C,

4.8.22 Life [see 3,25), Unless otherwise specificd (see 3.1), relays shall be
cycled for 10CG,000 cycles with contacts loaded in accordance with 4.8.22.1 through
4.8.22.4, as applicable. An individua) relay shall be used for each load
conditton specified, Relay coil energization shall be asynchronous with the power
supply for ac loads. Esch reVay case shall be connected to system ground through
2 single normal-blow fuse reted at the greater of 100 mh or 5 percent of Voad
current. Ambient temperature of relays shall be *125 C minioum. fach contact
shall be ponftored during each operatfon in accordance with 4.8,3.2.4. Al
contacts in each sample unit shal)l switch identical loads. Following cyciing, the
electrical continuity of cach case-grounding fuse sheil be checked.

4.8.22.1 Resgistive lonad, Cycling rate shall be 20 +2 cycles per minute.
Suftable resistors shall be used. urrent shall) be rated resigtive current as
specified {(see 3.1),

§.8.22.2 Mator lopad.

4.8.22.2.1 MHotor load, dc. The relay shall he subjected to the minimum
operating cycl®s for making siz times the rated motor load at rated system voltage
and breaking the normal rated moter load.

4.8.22.2.2 Motor load, ac. The &c motor ioad test shaill be as specified in
4.8.22.2.1, except that the value of the ac inrush current shall be five times
rated motor load current, or as specified (sec 3.1},

4.8.22.3 Inductive load. Currcnt shall be rated current. Appropriate
inductive Yoad components in accordance with MIL-1-81023 shall be used. A
suitable resistor may be placed fn the circuit to obtain rated steady-state
current flow. Cytling rate shall be 10 s} cycles per minute with aquel "on” and
“off*" periods.

4.8.22.3.1 Inductive load, dc. Unless otherwise specified {see 3.1}, dc
tnductive loads snali De compuied in eucurdence mitn the folioming procecires:

8. The retay shall he mounted in fts normal operating position on o
nonmagnetic plate with no immediately adjacent metal.

b. The load circuit shall be eaergized through » bounce free contacy from

power supply regulated to within 5§ percent of the specific rated voltage
as shoawn on figure 10,
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c. By measuring the time for the current to reach 63 percent of its final
value, the dc inductance is celculated as:

L = Rt where

L is the inductance in henries,
R is the coil resistancc in ohms, and
t fs the time in seconds for current to reach 63 percent of ity final
value.
'm
r—-— ———————————— - —
OSCILLOSCOPE
/ BOUNCE Q
0631 e TRIGGER
Sm - SWITCH o TRIGGE
! L aVERTIC AL
£ : TRIGGER SOURCE ﬁ
w I S
S | CURRENT
o | PROBE R
|
i POWER LOAD
I SUPPLY INDUC TOR
|
|
:
t

or

TIME (1N SECONDS)

FIGURE 10. DC inductive load [inductive curreni Yise time curve).

4.B.22.3.2 lInductive toad, ac. The load shall consist of inductive and
resistive elements with U.7 #0.05 lagging power factor at the voltage and
frequency specified (see 3.1).

6.8.22.4 Lamp Toad. Unless otherwise specified, the lamp 1oad shall be
performed with the 28 V dc power supply voltage. Relays shall be subjected to
making 12 times the rated lamp load and breaking the rated lemp load. The
duration of the 12 times inrush shall be 0.015 to 0.020 se.ond, tie total "gn"
time shall he 2 t0.05 seconds and the "off" time shall be 7 =2 Sseconds.

4.8.22.5 Low level and wmechanical life. Relays shall be cycled 400,000 cycles,
The first 100,000 cycles only are to be monitored and used for failure rate level
determination. The minimum cycle time shall be 10X the sum of the maximum operate
and release times for the relay under test. Each contact load shal) be 10 to 50
microamperes at 10 to 50 m¥ (dc or peak ac). The coil shall be energized at rated
voltage during 50 *+10 percent of each cycie. The remaining 300,000 cycles nced
not he monitored. Example: 10 X B8 ms = BO ms which would be a maximum of 12.5
cycics [one opening and one closure of a set of contacts} per sccond,
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2.8,22.6 Mised Joads. The relay shall be subjected to 50,000 cycles as
follows. Normally open and normally closed contacts shall be tested. Tests on
norcally open and normally closed contects shall be performed concurrently. The
test voltage shall be 28 41 V dc, During each cycle, the relay coil shall be
energized for 29 &) seconds and deenergfized for 1.5 ¢0.5 seconds. During each
cycle, the contacts to be tested shall make, carry, &and tnterrupt the test current
specified fn the applicable paragraph below. While the contacts are carrying the
test current, contact voltage drop measurements shall be made at the stert of the
test and shall not exceed the values shown §n teble XJ1I. Monitoring shall be
performed to provide either a cantinuous record of Contact voltage drop or cause
cessation of the test 1f the values of taple Xi1! are excecded. Tests on main and
auriliary contacts shall be performed concurrently. The test shall be perforoed
at the maxfiomum amblent temperature specified (see 3.1). The test shall be
perforeaed at se¢a level. The inductor shall be calibrated prior to 1ife test in
accordance with 4.8.22.3. 1f the relay has more than four pclies, the Yoads shald
be repeated in the sequence listed as follows:

Pole number lLoads
1 foted resistive 1oad
2 0.5 aapere resistive load
k| 0.3 smpere inductive load
4 Rated resistive load

One pole of the relays shall be tested with rated load on one normelly open and

one normally closed contact, The test shall be performed at the maxioum ambient
temperature specified (see 3.1}. Doth normally apen and normally closed ctontacts
shall make and break the above specified loads with no failure throughout the test.

TABLE X113, Allowable contact voltage drop for mixed loads test.

-

] T
Contact ratingsl Initial | Inftia)l
aonperes rated [ millivolt latlowable
resistive load lorop (max.)lresistance
lcatculated

Allowable millivolt drop after
tests begins {max.)

—— —— — — ——

Ak — A —— T A = S

i

|

i

{ t ] I

I | I {ohm} Amperes | Amperes | Rated
t [ | 0.5 | 0.3 | resistive
| | [ (resistive)l{inductive}! load
t T I T ! i

I 2 (auxiliary | 100 I 0.050 | 56 | 34 | 125
! contacts) - ! | ' | ]

| 5 | 100 | o0.020 | kY. | 21 | 125
1 10 | 100 I 0.010 | kB | 18 [ 125
| 25 1 100 I 0.004 I 28 ! 17 | 125
I { | ! { |

4.8.2) Resistance to solvents {see 3.26). Relays shall be tested in accordance
with aetho o - -20¢ except temperature of solvents a, b, and d shall be
maintained at *63°C to *70°C. The following details and exceptions shall apply:

a. Partiaon to be bhrushed: AV} marking.
b. Optiona) procedure for solvent d¢ is not applicable.

¢. Specimens to be tested: Two, usfng first solvent solution; and one
specimen each, usina second, third, and fourth solvent solutions. A total
of five specimens shall be used.

d. Exsmination: Specimens shal) be caamined for legibflity of marking.
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4.8.24 Particle impact noise detection (PIND, when specified see 3.1 and
3.27). Mhen specified, reYays shall be testcd as specified in appendix B.

4.8.25 Cuntinuous current (see 3.28}. This test shall be performed at the
maximum temperature and altitude specified for the class of relay being tested
{see 3.1). Other conditions of the tesi 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 highest rated resistive toad.
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 withfa the limit
specified. During the next portion of the test, the coils of types 1 and I1
relays shall be energized continuously for 97 hours. Type 1!l relays shall be
cycied for a minimum operating cycles specified (see 3.1}, at a duty cycle as
shown in 4,7.26.4 for resistive foad., The coil veltage shal) be the maxioum
specified. Contacts that are in the closed pnsition when the relay coil is
energfzed shall carry the rated resistfve current at any convenient voltage.
lmmediately following the operating period and with the relay still at the
specified temperature, the relay shall be tested to determine that the energized
function is completed when pickup voltage is applied. The relay shall sustain no
visible damage such 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 shall be level A, B, or C, as specified (see
§.2).

5.1.1 Level A.

5.1.1,

1 s shall be cleaned in accordance with MI
process C-1.

5.1.1.2 Drying. Relays shall be dried in accordance with MIL-P-116,

5.1.1.3 Preservative application. Preservatives shall not be used.

5.1.1.4 Unit packs. HRelays shall be individually unit packed in accordance
with the methods of MIL-P-116 designated herein insuring compliance with the
applicable requirements of that specification.

5.1.1.4.1 Hermetically sealcd relays. Hermetically sealed relays shall be unit
packed in accordance with method I[I. The unit container shall conform to variety
2 of PPP-B-566 or PPP-B-Db76, or PPP-B-636, class weather resistant,

5.1.1.5 lntermediate packs. Intermediate packs are not required,

5.1.2 Level B. The requirements for level B shall be as specified for level A
except thd@l submethod 1A-8 of MIL-P-116 shall be substituted for submethod IC-8
and any varijety of the unit, supplementary, and intermediate containers specified
may be used {see 5.1.1.4,1}),

5.1.3 Level €., The level L preservation of relays shall confarm to the
MIL-S1D-207371 requirements tor this level.
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5.2 Packing. Packing shall be leve) A, B, or L, as specified (see 6.2).

5.2.1 Level A. Relays, preserved as specitied in 5.1, shall be pacled in wood
boxes conforming to PPP-B.6D1, overseas type or PPP-B-621, class 2. Closure and
strapping shal)) be in accordance with the applicable container specification
except that metal scrapping shall conform to UQ-S-781, type I, finfsh A. The
requirements for level § packing shall be used when the total quantity of a stock
nunbered relay for 8 single destination does not exceed & packed volume of 1 cubic
foot (0.0283 cubic neter?.

5,.2.2 Level B, Relays, preserved o¢s specified in 5.1, shall be packed in
fiberboard containers conforming to PPP-B-636, class weather resistant, style
optional, special requirements. The raquirements for box closure, waterproofing,
and reinforcing shall be in accordance with method V of the PPP-B-6J6 appendin,

§.2.3 level C, Relays, prescrved as speciffed in 5.1, shall be packed in
fiberboard containers conforming to PPP-B-636, class domestic, style optional,
special requirements, Closures shall be in accordance w»ith the appendix thereto.

§.2.4 Unitized loads. Unitized loads, commensurate with the level of paciing
specified in the contract or order, shall be used whenever total quantities for
shipment to one destination equal 40 cubfc feet (1.132B cubic meters) or more.
Quantities less than 40 cubfic feet need not be unitized. Unftized icads shall be
uniform in sizc and quantities to the greatest extent practicable.

5.2.4.1 1Level A. Relays, packed as specified in 5.2.1, shall be unitized on
pallets in conforoance with MIL-S5TD-147, load type I, with a wood cap {storage aid
5) positifoned over each load.

5.2.64.2 Level B. Relays, pached as specified in 5.2.2, shall be unitized as
specified In 5.2.48.1 except that weather resistant fiberboard caps (storage aid a)
shall be used in licu of wood caps.

5.2.4,3 tevel €. Relays, packed as specified in 5.2.3, shall be unftized as
specified in 5.2.4.2 except that the fiberboard caps shall be class domestic.

5.3 Marking. In additfon to any special or other identification marking
requirec by the contract (see 6.2), each unit, supplementary, intermedidte and
esterfor contafner., and unitized 1oad shall be marked in accordance with
MIL-5TD-129. The complete military or contractor's typec or part number, as
applicable {including the CAGE), shall be marked agn'each unit and supplementary
pack in accordance with the fdentification marking provisions of MIL.STD-128%.

5.4 Exterfor contafners. Exterior containers {see 5.2.1, 5.2.2, and 5.2.3)
shall be or oinimum tare and cube consfstent with the protection required and
shall contain cqual quantities of identfcal stock numbered ftems to the greatest
extent practicable.

5.5 Packaqging inspection. The inspection of these paclaging requirements shal)
be in accordance with 4.7, 3,

e
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6. NOTES

{This section contains information of a gencral or explanatory nature that may
be helpful, but is not mandatory.}

6.1 Intended use. Relays conforming to this specification are intended for use
in electronic and communication equipment. Their principal areas of application
are for aircraft, missiles, spacecraft, and ground-support electronic and
communication equipment. This does not preclude the use of these relays in other
military applications. Consult MIL-STD-1346 as to selection and applicatian.

CAUTIOK: The use of any coil voltage less than the rated coil voltage will
compromise the cperation of the relay.

CAUTION: Transfer relay contacts shall not be used to ground load in one
position and to 115-volt termipal im other position. Transfer relay contacts
5hall not be used to transfer load between phases, nor between unsynchronized ac
sources.

CAUTION: When latching relays are installed in equipment, the latch and reset
coiV¥s should not be pulsed simultanecously. Coils should not be pulsed with 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 rating. The contact ratings of relays covered by this
specification are based on load 1ife tests which establish the relay capability to
switch rated loads.

6.1.2 Failure rate level. Failure rate level (percent per 10,000 cycles) as
specified 1n teble I, fs based on an average of 10 cycles per hour, per
application, for 1,000 hours in accordance with MIL-STD-690.

6.1,3 Packaging provisions. The preservation, packing and marking specified
herein are intended 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 manufacturer.
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6.2 Acquisition documents., Acquisitfon documents must specify the following:

a. Title, number, and date of the specification,

b. Issue of DODISS to be cited in the solicitation, and {f required, the
specific issue of individual documents referenced (see 2.1).

¢. Title, pumber, and date of the appiicable specification sheet, and the PIN,
d. tevels of preservation and packing required {see 5.1 and 5.2).

e. I1f special or additional identification marking §s required {see 5.3),

f. Marking requirements for faflure rate level (see MIL-STD-690).

6.3 Qualiffcatfen. With respect to products requiring quelificatfon, awards
will be made anly Tor prodycts which are, 3t the time of award of contract,
qualified for inclusion in applicable Qualified Products List (QPL} whether or not
such products have actually been so listed by that date. The attention of the
contractors s called to these requiresents, and panufacturers are urged to
arrange to have the products that they propose to offer to the Federal Government
tested for gqualification in order that they may be eligible to be awarded
contracts or purchase orders for the products covered by this specification. The
activity responsible for the QPL {s the Electronic Support Division AFLC, 2750
ABW/ES., Gentile Air Force Station, Dayton, Ohio 45444-5400; however, information
pertaining to qualiffcation of products may be obtained from the Cefense
Electronics Supply Center (DESC), Dayton, OH 45444, Application for qualificatien
tests shall be made in accordance with provisions governing qualification 5D-6
{see 6.3.1),

6.3.1 Provisfions Governing Qualifi{cation, 5$0-6. Copies of “Provisions
Governing Qualification SD-6° may be obtained upon application to Commanding
?;{éger. Naval Publications and Forms Center, 5801 Tabor Avenue, Philadelphia, PA

6.4 Conditions for use of ievel B preservation. When Jevel B preservation {s
speci¥ied (see 5.1.27, this degree of protection should be used for the
acquisition of relays for resupply warldwide under bnowa favorable handling,
transportation, and storage conditions,

6.5 Sealing. The following procedure 1s suggested as a gufde; however, every
effort Should be Dade to utilize the most e¢ffective procedure consistent with the
state of the art.

a. Evacuate to less than 200 microns,

b. Heat to marximum rated ambient temperature with continued evacuation (sce

I

Fud)a

¢. MHaintafn heat and vacuuw for 12 hours or longer, continuing the trcatament
Until & nasicum pressure of 8L microns is redched.

w.e Turn off heetlers and moiutoin pressure fur & Qours.
e. Close evacuation valve and fill chamber with the desired pressurizing gas.

f. Seal retay befgre removing frowm chamber.
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6.6 Intermetallic contact. The finishing of metallic areas to be placed in
intimate contact befare assembly presents a special problem, since intermetallic
contact of dissimilar metals results in electrolytic couples which promote
corrosion thruough galvanic action. To provide the required corrosion protectiaon,
intermetallic couples are restricted to those permitied by iable X1¥. Table X1V
shows metais and alloys {or plates) by groups which have common clectromotive
forces (EMF) within 0,05 volt when coupled with a zaturated calomel electrode in
sea-water at room ambient temperatures. All members of a group are considered as
completely compatible, cne with the other. Compatible couples between groups have
been specified in table XIV based on a potential difference of .25 volt maximum.
To simplify any arithmetic involved, table X1V shows, in addition to EMF against a
talome! electrode, a derived "anodic index™ with group 1 {gold) as D and group 18
{magnesium) as 175. Subtraction of a lower group anodic index gives the EMF
difference in hundredths of a volt.

6.6.1 Groups. Table XIV sets up 18 primary groups. 1t may be noted that
neither the metallurgical sfmflarity or dissimilarity of metals {5 the parameter
for selection of compatible coupies. A1l members within a group, regardiess of
metallurgical similarity, are considered inherently nonsusceptible to galvanic
action, when coupled with any member within the group; for example, such
dissimilar metals as platinum and goid. Similarly, such basically dissimilar
alloys as austenitic 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 X1V by
the graphs at the right. Fembers of groups connected by lines will form
permissible couples. A 0 indicates the most cathodic member of each series, a 0O
an anpdic member, 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 intermetallic contact problems. For
exampie, for sheltered exposure, nefther silver nor tin require protective
finishes. However, since silver has an anodic index of 15 and tin 65, the EMF
generated as & couple is 0.50 volt, which i5 not allowable by table XIV. In this
case, other metals or plates will be required. 1%t should be noted that, in
intermetallic couples, the member with the higher anodic index is anodic to the
member with the lower anodic index and will be susceptible to corrosion in the
presence of an electrolytic medium. If the surface ares of the cathedic part is
significantly greater than that of the anodic part, the corrosive attack on the
contact area of the anodic part may be greatly intensified, Material selection
for intermetallic contact parts, therefore, should establish the smaller part as
the cathodic member of the couple, whenever practicable.

6.6.4 Plating. MWhen base metals intended for intermetallic contact form
couples not alTowed by table X1V, 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 orfentation of a relay may be determined by
energizing the coll with 2 known polarity and checking for attraction or repulsion
of a permanent magnet to an external surface of the relay.

=
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TABLE X1V, Compatible couples {sec 6.6). 1/

Ll ] | 1 | 1
taroup | Metallurgical category | ©W | Anodic | Compatible couples |
{ no. | | {volt) | {index | |
] 1 | 100.01 v) | l
T | ] | I T
{ 1 {Gold, solid and piated; gotd-platinum alloys; | *0.15 | 0 l?

) § wrought platinum (most cathodic) ) | |

T | i 1 1 1
| 2 {Rhodium plated on silver-plated copper | 0,05 | 10§ i
| ) 1 I | ]
] 3 [5iiver, soiid or plated; high silver alloys | O | 15 I‘*o I
|ID 1 T ] 1 I I
{ 4 [Nickel, solid or plated; monel metal, high Yy -0.15 | Jo | N? I
1 { nickel-copper alloys l [ 1 | t
m— B l T !
I S 1iCopper, solid or plated; low brasses or | -0.20 | LI i ! |
| | bronzes; silver solder; German silver; high | 1 | 1
| i copper-nickel alloys; nickel.chromium | | I [T }
[ ! alloys; austenftic corrosion-resistant steels| [ | |
T | I 1*‘() I
| & 1Cormercia) yellow brasses and bronzes -0.25 | a0 | |
| ; I T ] A
| 7 |Migh brasses and bronzes; naval brass; I -0.30 | as | {]LL |
i | Muntz metal { | } |
1B ! | | | i
| 8 |18 percent chrosfum type corrosion-resistant | -0.35 | 50 | Iljulp |
} } sieels 1 } ! 1I
T I ] ]

| 9 {Chromium, plated; tim, plated; 12 percent { -0.45 | 60 1 M]J»Lr) {
| | chrocium type corrosfon-resistant steels } ] i |
T 1 ! ¥ | 84N g
] 10 [Tin-plate; terncplate; tin-lead solder | -0.50 | 65 |
' ! N o Wil |
| 11 iLead, solid or plated; high lead alioys i ~0.55 i 76 | Y |
T I T | { ! *O 1
! 12 |Aluoinum, wrought alloys of the duralumin type! -0.60 | % §
T [} | 1 ] L
{ 13 |lron, wrought, gray. or malleable; plain i -0.70 | 85 | HJJ»L() |
] | carban and low alloy steels, armco iron j [ } |
| | ] | 1 ]
I 14 (Aluminum, wrought alloys other than duralumin ) -0.75 | 90 1 ﬂ1‘LL I
| i type; aluminum, case atloys of the silicon | | | T |
| ! type \ | { |
T T L | | x J! L
| 15 [|Aluminum, case alloys other than silicon type:l -0.80 | 95 | ﬁ) |
i i cadmium, piated and chromated | ! ! J
T T T | —1 7
Y 16 Inotr-dip-zinc plate; gatvanized stce) _‘____ﬁ__{ -1.05 1 120 | s} [
i | i i i
| 17 ilinc, wrought: sinc.base die-casting alloys: | -1.30 1 125 | l }
t t rinc, plated i i i ‘
T | \ 1 ! i)
| 18 IMagnesium and magnesfum-base alloys, case or | -1.60 1 175 e |
| { wrought (most anodic} ! | { H

1/ Compatible couples:

57
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6.8 Glassary. The definitions listed below are not a complete glossary of
relay terminology, but rather are intended as definitions of the technical terms
as applied within this specification.

Adjunct sealant: Any hydrocarbon or silicon material used on the exterior of
the unit to improve the hermeticity eof a nermetically sealed rclay.

Bifilar winding: Two or more windings with the wire of each winding alongside
the other, matching turn for turn; may be efither inductive or noninductive.

Bistable (latching) retay: A two position relay whose contacts transfer anly
a5 & resuit of coil energizatian {depending on design) [of either a particular
polarity, or of a particular cofl), remain in that position with no coifl
encrgizetion, and transfer to the alternate position only as a result of coil

energization {(of either the opposite polarity, or of the other coil,
respectively).

Bounce time: The interval between first make of the contact until the
uncontrolled making and breaking of the cantact ceases.

Chatter, contact: The undesired opening of mating contacts resulting from
uncompensated ac operation, or from external shock and vibration.

Loil: One o re windings on a common form

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

Contact, closed: A normally closed contact with the relay deenergized is a
closed contact. A normaliy open contact with the relay operated is a closed
contact.

Contact, open: A normally closed contact with the relay operated is an open
contact. A normally open 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, tontacting member sc formed or
arranged, a5 to provide dual cecntacting.

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 between a pair of mating relay contacts when the
contacts are open.

Contact weld: A contact failure due to fusing of closed contacts, resulting
in theis Tailure Lo opun.

Cycle, relay: A relay cycle is defined as when a relay picks up and drops
out, {one opening and one closure of a set of contacts). Therefore, a cycle
consists of two operations.

Degassing: A process of thermally cleaning a relay {at etevated temperatures)
to drive of f harmfyl gasses, Degassing is usually performed using vacuum
pumps.
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Dropout value (voltage), specified (not applicable to latching relays): As
the current or voltage on an opcrated relay is decreased, the valug at or
above which ail relay contacts oust restore to thefir unoperated positions.

Hermctically sealed relay: A& relay contzined within an enclosure that is
sealed by fusion to insure & low rate of gas leakage, This usually refers to
mpetal-to-metal, or metal-tn-glass sealing.

Hold velue (voltage), specified (not applicable to Vatching relays): As the
current or voltage on an operated relay is decreased, the value which oust be
reached before any contact change occurs.

Hormally closed contacts: Those contacts that are closed with the relay
deenergized.

Normally open contacts: Those contacts that are open with the relay
deenergized,

Uperate timc: The interval between the application of a step function input
signal and closing of all normally open contacts. Dounce time Is not included.

Operation, relay: A relay operation is defined as when a relay changes from
an initial condition to the prescribed condition., For example, normally open
10 closed or vice versa. Therefore, & relay opcration is one-half of a cycle.

Pickup value (voltage), specified: As the current or voltage on an unoperated
retay is increased, the value (voltage) st or below which all contacts must
function,

Polarized relay: A relay, the operation of which is primarily dependent upon
the direction (polarfty) of the cnergizing current{s) and the resultant
magnetic flux. The opposite of neutral relay. Also called “polar relay”.

felay: Most simply defined as an electrically controlled device that opens
and closes electrical contacts to cffect the operation of other devices in the
same or another electrical circuit.

Relay, differential: A double input relay which {s actuated by the polar
signal resulting trom the algebraic addition of dual {nputs.

Relay, null-seeking: A relay of double throw configuration and a stabdle
center-off position. Either side of the double throw contact can be activated
by ang for the duration of the polar actuating signal.

Relay, sensitive: A relay that operates on low input power commonly defined
as 100 ofildliwatts or less.

Release time: The fnterval between the trailing edge of & step function Ynput
signal and closing of al) normally closed contacts. Bounce time is not
included.

S5atyretion: The condition attained in a magnetic material when an increase in
magnetizing (coil}) current proouces no appreciavle increase in flux.

Sensitivity: Pickup value enpressed in terms of miYliwatts (or watts).
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Silicone: Any of a group of semi-inorganic polymers based on the structural
unit Rz Si0, where R is an organic group, characterized by wide range

thermal stability, high lubricity, extreme water repellence, and
physioechemical inertness, used in adhesives, tubricants, proteclive coatings,
paints, electrical insulation, synthetic rubber, and prosthetic replacements
fur bodily parts.

Time, contact bounce: The time interval from initial closure of a contact to
the end of bounce during pickup and dropout.

Time, operate: The time interval from coil energization to initial closure of
the last apen contact. Unless otherwise stated, it does not include contact
bounce time.

Time, release (not applicable to latching relayvys): The time interval from
coil deenergization to initial closure of the last open contact, Unless
Otherwise stated, it does not include bounce time.

Time, transfer: The time interval between the opening of the closed contact
and the closing of the open tuntacl uf a break-make-contact combination. For
multipole relays, transfer time is defined as the interval between the opening
of the Yast closed contact and the closing of the first open contact of any
set.

Shelf life: A period of time » 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 at 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 ldentifying Number (PIN): The PIN should be structured in
accordance with 1.7,

6.10 Subject term {khey wordj listing.

All welded
Electromagnetic
Established reliability
Hermetically sealed

Low leve) contact rating
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APPTHNDLX A

GUIDELINES FOR CLCANING AND SMALL PARTICLE INSPECTION

10. SCoOPE

10.1 3cope. The following processes, requirements, and methods of examination
are offered as guidelines for performing the i{nterns) visual inspectfon and
cleaning of relays prior to canning. These guidelines may be used both by the
supplier in preparing his internal procedures and by the audit team in reviewing 2
supplfer's procedures. This informatian 1S not intended to provide all pos§$ble
requirements, processes and test methods for internai inspecifons and ciesning.
They are merely guidelines and should be used as such by the supplier and the
audit team. Actual inspection procedures and criteria shall be in asccordance with
the supplier's process as approved by the qualifying activity. This appendix 15
not 4 mandataory part of the specification. The information contained herein is
intended for conmpliance only.

20. APPLICABLE OOCUMENT

20.1 Government standard.

FED-STD-209 - Clean Rooo and Work Station Requirements, Controlled

Environment.
J0. GENERAL GUIDELINES

30.1 Examination for contamingtion, Visually examine the following arecas using
the guidelines defincd in detailed eaplenslion of inspection guidelines (see 40).

. a. Contact assembly, contact surfaces, stationary and movable contacts, and
springs.
b, Coil, pole picece, arnature, snd header,
40, DETAILED EXPLAMATION OF INSPECTION GUIDELINES

The ‘suppliers procedures shall contain the following inspection pofnts as 2
minioum and shall contain criteria for acceptance and/or rejection.

40.1 Mgving contact asseobly and springs. Inspect the moving ¢contact assembly
for proper installation and position. Any springs must clear all adjacent parts
for both positions of the armature. Support brackets for the mopving contact
assembly shall be free of cracks and fractures (20 to JO0X).

40.2 Contact surfaces (fized and movable}, Inspect surfaces for scratches or
burrs in conitact maling area and cracked or peeling plating,

Inspect mating contact surfaces for proper alignment for both positions of the
armature. Inspect all contact areas for fibrous materials and other
contaminants (20 tc 30X). luspect undurside cf zorntact supporits for too!
marks {20 to 30X) (seec 40.6b). inspect contact terminals for weld splatter
{20 ¢o 30K). . . -
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Loil. Inspect coil for the following:

Evidence of poor weld on each coil lead wire.

Weld splatter at coil terminals (20 to 30X).

Praper 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 30X), i.e., adequate stress rellef shall exist.

I-El'lgln shouid nol be excessive.

Nicks in the coil lead wire due to the stripping of the insulation (20 to
30X]).

Coil assembly for loose or frayed tape wrapping or insulation.

Armature and pole piece. Inspect armature and pole piece gap for weld

splatter and contamination (20 to 30X).

40.5

Header. Inspect header (20 to 30X} for the following:

Unaccantable tool marks
Unacce tahle too! marks.

n
p
Glass seals.

Weld splatter.

Cracka
Lracke

(=9

or peelin Tating.

P ng plating.
Proper alignment of header and frame.

Inspection quidelines.

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 precagp inspection.
fach suspect weld splatter or weld baltl snail be prebed only one Lime by
the user during precap.

Detrimental marks, burrs, or scratches made by tooling during assembliy 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 sufficient length or iocation tnat they can interfere with the
normal actuation and operation of the relay.
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CLEANING

Clcaning.

Cleaning and small particle inspection shatl be performed in

eCcurdanLe wiiln suppiier prucesses as approved by tiie quaiifying acti.ity.
FED-S5TD-209 provides additional guidelines for limiting the amount of
contanination introduced fnto the afr in the room by ¢losely controlling the
personnel,

a.

60.

operations, and materfals inside the facility.

Cleaning shall be performed in a ¢lass 100 environment 4n accordance with

FED-STD-209.
nonmagneti{c stainless steel, or glazed ceramic,

Storage trays, transport trays, and covers shall be glass,
Other materials which do

not attract or generate particles may be used for storage trays, transport
trays and covers if approved by the qualifying activity.

Relays with permanent magnets shall be demagnetized, 1f they

remagnetized and stabilized after canning.

n be

orn
.-

PN T |
g reiays snaiid

demagnetized using a suftable device,

Ultrasonic cleaning.

Note:

naws¥
pHal L

conta

{1}

(2}

Vacuum clean parts in a class 100 environment.
and filtered air/gas through a static eliminator, blow filtered air/gas
on the parts, holding the parts in front nf a vacuum inlet to trap
loosened particles.
covered trays.

CAUTION:
not be the safety siphon type.
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winatfon
Ciean relay troys and covers. Clean a sufficient quantity of trays
and covers for storage and transport of relays, cans, and other parts
for the remainder of required cleaning. Store fn class 100
envirgnoent in accordance with FOD-STO.

Ultrasonically clean relays, can and any other parts and
subsssembliies that constitute the final assembly. Ilomediately after
cleaning, store the parts in covered trays in a class 100 environment
in accordance with FED-5T1D-209,

Using a pressure gun

lmaediately store cleaned parts in the cleaned,

Noziles used to blow filters and relays during cleaning shall

SMALL PARTICLE INSPECTION

Perform small particie cleaning on relays, cans and any other fnterna}l
parts and subassemblfes that constitute the final assembiy.

1)
12}

(3}

Obtein fraon from pre-{iltaied suppiy.

Assemdie & pre-cieaned fiask, vacoum pump, tiiter iwider, pre-clesnecg
0.80 micron maxioum filter, and pre-cleaned funnel, F{l} funnel with
pre-filtercd freon and turn vacuum pump on. Repeat until flask is
filled.

F111 "pressurized contafiner” with cleaned freon from step 2 above,
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{4) Clean filter by blowing both surfaces with destaticized air. Using
the pressurized container, wash hoth sides of the filter with clean
filtered freon. Observe filter under 30X magnification: If any
particles .00@ inch {0.03 mm) or larger are observed, repeat the
cleaning process until satisfectory results are obtained. The

cleaned filter shall be used in the following step b.

Small particle inspection.

{1} Plac
funn

e filter holder and cleaned filter on a clean empty flask under

al

{2} Air blow all parts to be clecaned using destaticized air/fgas. Place
parts in funnel.

(3} Using a2 flask of filtered freon, pour the freon into the funnel,
rpusaring tha narte ¢a ha ~laannd Cavaer funnal Anitratinn nf thn
=2¥ering a4 paris V9 o¢ Li2antg. ~»over tTunnes. ~giytaiion o7 Tne

n

freon around the part is recommended or using a pre-filtered freo
spray freon 6ver parts into the funnel and cover funnpel.

’

(4} Turn vacuum pump on. When all the freon has passed through the
filter, turn vacuum pump off.

{5) Remove filter and examine under 30X magnification.

{6) 1f one or more particles .00l {nch {0.03 mm) or larger are present on
the filter, repeet steps 1 through 5 until results are satisfactory,

PROCESSING OF CLEANED RELAYS

Place cleaned parts in cleaned covered trays in preparation for canning
the relays.

Can relays in class 100 clean area.

Note: If the can or cover is subsequently removed for any reason, pre-can

visual inspectfon shall be repeated and this cleaning prdcedure shall be
repcated,

Remagnetize and stabilize the relays if applicable,

1f 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 final cleaning, all processes and assembly performed on the retay
while in a delidded configuration shall be accomplished on a class 100
laminar flow bench or in an area meeting the requirements of a class 100
clean room as defined in FED-STD-208. If a final cleaned relay leaves the
tflow bench or clean room, relay shall be lidded and evacuation hole(s)
‘shall be cuvered-by a method: approved by -the qualifying activity.
Additional provisions shall be incorporated as required in all areas to
prevent the generation and entry of particulate contamination into parts
and assemblies. Additional provisions shall also be made as rcequired 1n
211 areas to remove particulate contamination from the parts and
assemblies. The supplier shall maintain records which verify that the
required levels of cleanliness are maintained in all assembly and sealing
areas.
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80. REWDRX

BG.1 FRework, HRelays that require rework or rcadjustament after capping, but
prior 1o any weiding oi tne enclosure, mdy be remuried Or readj.sied provided the
examination and cleaning of 40 througn 70 are repcated after the rework or
readjustaent.

-
wh
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PARTICLE 1MPACT NOISE DLTECHION (PIND)

10. SCOPE

10.1 Scope. 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 rejection exclusively by threshold level impracticai. The test

provides a nondestructive 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 DOCUMENTS, This section is not applicable to this appendix.
30. EQUIPMENT

d0.1 Fquipment. The ecquipment required for the particle impact noise detection
(PIND) test shall consist of the follawing {or equivalent). PIND {nstruments are
available which incorporate items a through h {see figure 11).

a. An oscilloscope capable of 500 kHz response minimum, and & SenSitivity of
20 mV/cm for visual display of the particle notise.

b. An audio system with speaker to monitor the audio signal from the PIND
electronics. If headphones are used, the cystem shall provide safeguards
against loud noise bursts.

€. A vibration shaker and driver assembly to accommodate the weight of the
payload. The payload consists of the DUT {(device under test), (PIND)
transducer, the transducer isolator, preamplifier {when included), co-test
shock mechanism (when included), a portion of the transducer cable and its
restrafnts. The shaker and driver assenbly shall be capable of providing
essentially sinusoidal motion at:

{1} Condition A: ©5g peak at 27 Hz in 3 axes.
(2) Condition B: 59 peak at 27, 40, and 100 Hz in optimum axis,

d. PIND transducer, calibrated to a peak sensitivity of -77.5 +3 4B are 1
voil per microbar at a point within the frequency range of 150 - 160 kHz.

e. A sensitivity test unit [STU) (see figure 12} for periodic assessment of
the PIND system performance. The STU shall consist of & transducer with
the same tolerances as the PIND transducer and a circuit to exgite the
transducer with a 250-microvolt 20 percent pulse, The $TU shall produce
& puise of about 20 m¥ peak on the osciiioscope when the transducer is
coupled to the PIND transducer with attachment medium.

f. PIND clectronics, consisting of an amplifier with a gain of #60 ¢2 d8
contered at the freguency of perabh senzitivity of the PIND transducer to
amplify the transducer signal to a usable level for audio detection and
oscilioscope display. The n
exceed 10 mV peak,.

L

ise at the output of the ampliifier shall not

L=l
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OSCILLOSCOPE

AUDIO L} ATTACHMENT:
SYSTEM I MEDIU M ,
PARTICLE I

IMPACT NOISE DUT
DETECTION '
ELECTRONICS TRANSDUCER CCELERO- |

.
ISOLATOR /:ETER ACCEL
{ E ————— -1 amp

OR ~|  SHAKER |

FIGURE 11, lypica) particle impact noise detection systiem.
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NOTES:

Pushbutton switch: HMechanically quiet, fast make, and gold contacts. E.G. 72 $M4
microswitrh,

Resistance tolerance § percent noninductive.

. Voltage source can be a standard dry cell,

The coupled transduters must be coaxial during test.

Yoltage output to STU transducer 250 .Y, #20 percent.

A function generator with a 250 yV 220 percent sQuare wave cutpui, at 150 LHz nominal with
50n output, impedance may be Substituted for enclosed metal chassis,

[T XY

FIGURL 12, Typical sensilivity test wunil,

ar
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9. Co-test shock mechanism consisting of the integral co-test shock mechanism
of 30.lc above {when included) capable nof imparting shock pulses of at
least 200q peak tec tne DUT, and shall be capable of providing a pulse
duration not excerding 1 millisecond. If the integra! co-test shoch
system is used, the shaker vibration may be interrupted or perturbed for a
period of time not to exceed 250 ms from inftiation of the shock pulse.

Note: When co-test shock capebilities are not available, the DUT shall be
pre-shocked per 40.4.3b.

h. lIsclator material between the PIND transducer and the vibration shaker and
driver when required to reduce background noise, The isolator shall have
no resonance within the test frequency range.
Attachument medium. Tho attichment medism used tc attach the DUT o the
PIND transducer shall be either o viscous acoustic couplant or double-
faced tape. A mechanical holding fixture that can be shown to produce no
noise signature may alsoc be used, in conjunction with acoustical rouplant
{if necessary} for large packages.

J. Special mounting adapters for devices whith have {rregular surfaces {see

40.5)
40. PROCEODURE

40.1 Tes: equipment setup. The test equipment shall be set up in a low noise
area. Noise in this context refers not only to that audiple noise which would
nermally interfere with listening but also power line ngise, radiated R.F. noise
or high frequency acoustic noise (150 - 160 kHz). Commercial equipment shall be
connected as described in the operations manual. Otherwise, assembled PIND
equipment shall be connected as shown on figure 11.

4. Audio output volume shall be adjusted to a comfortable noise level output.
b. Shaker drive frequency shall be adjusted in accordance with 40.3.

¢. Shaker drive amplitude shall be adjusted in accordance with 40.3 and
mounting adapter (if any) shall be in place.

d. Oscilloscope vertical deflection primary beam sensitivity (displaying PIND
electronics output) shall be 20 mitlivolts/centimeter. Oscilloscope
horizontal deflection shall be adjusted to 4 cm and shall obtain drive
from the sine generator/amplifier accelerometer, or a time base (2 ms/cm)
triggered from the accelerometer output.

40.2 TJest equipment checkout. The test equipment checkout shall be performed
daily or prior to the start of, and at the completion of, daily PIND testing with
resuits recorded. Failure of the system to meet checkout requirements shall

require retest of a¥tl devices tested subsequent to the last successful system
checkovt,

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 tB percent and the amplitude
vibration settings are within 210 percent of the nominal values. If a visual dis-
placement mynitor is affixed to the transducer, it may be used for amplitudes
petween .04 and .12 inch (1.02 and 3.05 mm). An accelerometer may be used over
the entire ranqge of amplitudes and shall be used below amplitudes of 040 inch

(.02 mm).
68 "I'
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40.2.2 Detection system checkout, W®ith the shaker decnergized., the 57U
transducer shall be mopunted Tace-to-face and coaxial with the PIND transducer
using the recoomended attachment medium, The STU shall be actfvated severa! times
to verify iow level signal pulses visuvally un the oscilloscope {apprusimaiel; &0
millivalt peak or 10 millivolt peak above system noise)., |If a commercial
instrument 1s used, follow the manufacturer's detection system checkout
procedure. With the approval of the qualifying activity, 6n alternate calibrated
noise generator may be used to perform the system checkout., In this case, the
calibrated gencerator s tested in accordance with this procedure to demonstrate

‘.--.Iii' ______ - 2 omom om e b d P NN e

that osciltloscope traces are achieved to result in rejectiion.

Note: Not every application of the STU will produce the required amplitude but
the majority of applications will do so.

40.2.3 System noise verification For proper system operation, no extrancous

.
neise can de permttiled To caist in the system. OQuring proper gsperation, the

norwal system noise, as obscrved on the oscilloscope, will appear as a fairly
constant band and oust not exceed 10 millivolts zero to peak. GExtraneous noise
defined as noise in the system other than the permissible background noise that
present with no device on the transducer. Such noise cen be due to & number of
sources which must be eliminated or their effects guarded 2gainst, since those
nonsignal noise spikes can appear as signals on the indicators., Common sources of
noise are florescent lighting, heater elements, soldering irons and other
switching transients, line transients and, especially, less than opticum
installation and support of the transducer cabling. The latter source normelly
may be elintnated by redressing the cable, tightening or cleaning the connector at
the transducer, or even replacing the transducer or transducer cable. To verify
that no extrancous noise cxists in the system, observe the oscilloscope while
turning on the shaker at the designated freguency and smplitude. This noise s
usually present as pulses which remain in a fixed position on the oscilloscope
trace. If eatraneous noise is observed, correct the problem by shielding or other
precautions, such as thosc suggested above and rerun the entire noise check.

- by
o

40.31 Test paramcters. The following test parameters shall be. applied to each
ODUT. If Tt has been demonstroted that one or more of these parameters are
damaging to a given part type, the test shall be performed as defined by the parts
detatled specification. Test parameters shall be documented in the report.

40.3.1 VYibration frequeacy:

Condition A:. 27 Hz, 3 ares.
Conditfon B: 27 Hz, 40 Hz, and 100 Hz, optimum axis.

40.3.2 Vibration amplitude. Condftions A and B: 5g9.

40.3.3 Shock level, Conditions A and 8: 200g peak, 1 ms, mazioum,

40 .4 lﬁii_égﬂgﬁﬂgﬁ. The cendition A or B (as applicable) test sequence shail
be applied to each DUT asz follows.

ha
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40.4.1 Condition A sequence.

4. Vibration 5 seconds at 27 Hz.

b. Co-test shock {three pulses).
Note: When co-test shock capability does not exist, the DUI shall be
pre-shocked with 2 puises in each of 3 axes at 200g peak, ! ms [maximum},
using equipment and techniques as defined by method 213 of MiL-S5TD-202,
and step b may be omitted.

c. VYibration 5 seconds at 27 Hz.

d. Repeat test in the two other orthogonal axes.

e Arcen
e, ALCep

[ad

nr rolfert
or regect.

40.4.2 C(condition B cequence, Apply 40.4.1, steps a, b, and ¢ to the DUT in its
optimum axTs as defincd by the detailed specification. Repeat the test at 40 H:z
and 100 Hz. Accept or reject.

40.5 Mounting requirements, For condition A, the DUT shall be mounted such
that it is ultimately tested in 3 orthogonal axes, one of which represents the
normd! mounting configuration for the device. For condition B, the DUT shall pe
mounted in the optimum axis as specified by the detall specification for
minimizing inherent device noise. When special fixturing is required for unusual
package configurations, such fixtures shall have the following properties:

a. Low mass.

b. High acoustic transmission (aluminum alloy 7075 works welll.
€. Full transducer surface contact, especially at the center.
d. Maximum practical surface contact with test part,

e. No moving parts,
t. Suitable for attachment medium mounting.

Leads on the parts shall be dressed, as necessary, so they will not strike each
other or the transducer during vibration. Long or thin cress section leads shall
be observed for signs of resonance, indicated by motion exceeding 3 or 4
diameters. Such resonance may give extraneous noise during test even though the
leads do not strike each other. 1In 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 monitoring. 7To avoid false indications, the DUT shall be inspected
for any attached foreign matter or leads which are touching each other, The DUT
shall be mounted on the center of the traasducer using attachament medium or, if
necessary, a mounting adapter or holding fi'xture. To provide maximum signal
transmissibility with a vistous couplant, a sufficient amount of couplant shall be
used and the DUT shall be firmly mounted sp that any excess couplant can be
squeezed put. When double-faced tape is used, it shall be changed at the start of
a test group and after 25 units or less thereafter. Devices shall be put on and
removed from the attachment medium with a sYight twisting motion. Device
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orientation for each package type shall be as speciffed in 40.5. The vibration
frequency and the vibration amplitude shall be set at the level specified in
40.3. Both detection systeas shall de monitored for evidence of loose particles.
Any device which gives o particie indicetion sheil be considered & reject.
Particle indications can occur fn efther detection system a5 follows:

a. Visual indication of high frequency spikes which excecd the normal
constant background white nofse level and the DUT inherent noise level.

Note: The repeatable perfodic inherent noise sfgnature of
electromechanical devices must be fully characterized to avoid false
ingications of failure and to avoid the masking of particles (see figure

13).

b. Audio inudication of clicks, pops, or rattling wnich is difierent frym the
naflen clinnatura Af tha NUHTY ar tha ranctant harkaraund nalea nraocanet with
ngIse sygnature CF Lhge UVT OrFr Lne Constanl SadXgroung notsd present #1110

no DUT on the transducer.

¢. If there 1t nq 1ndication of particles prior to co-test shock or 5 seconds
after co-test shock, the device is acceptable, When pre-shock §s used in
place of co-test shock, there shall be no particle indications during the
10 seconds of vibration.

40.7 Co-test shock application {when applicable)l. The operation of the co-test
shock mechanism shaly be in accordance witE procedures supplied by the equipment
manufacturer, In systems that disable the detector during the co-test shock, the

period of time from shock pulse to reinitistion of detection shall not caceed 100

mi 1ticaconds
rsecongs.

40.8 Additional test cycles. If additional cycles of testing on & lot are
specified, the entire tes E procedure {equipment setup and checkout mounting,
vibration, and co-shocltng} shall be repeated for each retest cycle., Reject

devices from each test cycle shall be removed from the 1ot and shall not be
retested in subsequent lot testing.

40.9 Ffatlure criteria. Any noise burstis as detecterd hy either of the twn
detection systems (see 40.6) exclusive of DUT inherent noise or background noise
during the monitoring periods shel) be cause for rejection of the device. Rejects

shall not be retested, except for retest of all devices iIn the event of test
s¥stem failurs ac nrnn\dnd for 40 2.,

50. SUMMARY

50.1 Summary. The following details shall he specified {n the applicable
detail specification or procurement documentation.

a. Lot acceptance/rejection criteria {(if applicable).

t. Vvibration, cenditions A or B.

specified.

¢. Co-test shockh level and duratfion, if other than as defined herein,
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NOTE: Acceptance criteria: Each unit tested shall meet the acceptance.

AMWJA.MN‘/MM%P#MHMWM%

SHAXER ROI1SE

Timebase adjusted to locate shaker reversal noise bursts at end of 0scilloscope trate. Test
unit not mounted.

&M’W-WWMHW,’.’.‘ AN Y 'r'AWWﬁ'.V‘MA.'fW

INHERENT MECHANICAL NODISE

Synchronized spike may appear at different lTocations on timcbase for each unit under test.

F T I "

PARTICULATE HOISE

ikes of any maghitude appear randomly and may disappear as tesl progresses.

=L ToTan UL

Honsynchronized sp
e

Unit is rejectabl

O

EXCESSIVE MECHANICAL NOISE

Synchronized tract masks more than 50 percent of oscillostope trace. Unit is rejectable.

FIGYRE 13. Representative oscilloscope traces.
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Custodians: Preparing activity:
Aroy - LR ir Force - 85
Navy - EC
Alr Force - 85 {Project 5945-0785-01)

Review activities
Havy - AS
Air Force - 11,
NASA - HA
OLA - ES
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