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1. SCOPE

1.1 Scope. This specification covers the general requirenents for el ectromagnetic, hernetically seal ed rel ays
for use in aircraft, missile, spacecraft, ship, and other primary vehicles or in ground support equi pnment (see
6.1). These relays are designed to operate over the full range fromlow level to power switching with contact
ratings up to 25 anperes alternating current (ac) or direct current (dc). Specification sheets (see 3.1)
specifying requirements for 25 anpere relays are for relays that have a maxi mumload rating of 25 anperes for
resistive load only. Al other load ratings (notor, inductive, lanp) are |less than 25 anperes. The failure rate
(FR) level is established at a confidence |evel of 90 percent for qualification and 60 percent for naintenance of
qualification based on 100,000 cycles at +125°C under the rated | oad conditions specified herein. Caution: The
use of any coil voltage (see 6.1) less than the rated coil voltage will conpronise the operation of the relay.
For additional application and caution information, see 6.1.

1.2 Part or Ildentifying Nunber (PIN . The PIN consists of the letter "M, the basic nunber of the specification
sheet, an assigned dash nunber (see 3.1), and a suffix letter designating FR level (see table |I) as shown in the
fol l owi ng exanpl e:

MB3536 /10 -001 L
Speci fication Specification Dash Failure
desi gnat or sheet nunber nunber rate |level

1.3 FR level designation. The FR level designation is shown in table | (see 4.6).

TABLE |. FR |l evel designation.
FR | evel FR | evel
desi gnati on (percent per 10,000 cycl es)
L 3.0
M 1.0
P 0.1
R 0.01

| Beneficial coments (recommendations, additions, deletions) and any pertinent data which may be of
|use in inproving this docunent should be addressed to: Commander, Electronic Support Flight AFMC

| 88 LOG LGVE, Bl dg 280, Door 4, 4170 Hebble Ok Rd., WPAFB, OH 45433-5653, by using this Standardization
| Docunent | nprovenent Proposal (DD Form 1426) appearing at the end of this docunment or by letter.

AVBC N A Pg 1 of 45 FSC 5945
DI STRI BUTI ON STATEMENT A.  Approved for public release; distribution is unlimted.
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2. APPLI CABLE DOCUMENTS

2.1 Ceneral. The docunments listed in this section are specified in sections 3, 4, and 5 of this specification.
This section does not include docunents cited in other sections of this specification or recommended for
additional information or as exanples. Wile every effort has been nade to ensure the conpl eteness of this Ilist,
docunent users are cautioned that they nmust nmeet all specified requirenents docunents cited in sections 3, 4, and
5 of this specification, whether or not they are |isted.

2.2 Covernnent docunents.

2.2.1 Specifications, standards, and handbooks. The follow ng specifications, standards, and handbooks form a
part of this docunent to the extent specified herein. Unless otherw se specified, the issues of these docunents
are those listed in the issue of the Departnment of Defense Index of Specifications and Standards (DODI SS) and
suppl ement thereto, cited in the solicitation (see 6.2).

SPECI FI CATI ONS
FEDERAL
Q N-290 - N ckel Plating (El ectrodeposited).
DEPARTMENT OF DEFENSE
M L- PRF- 12883 - Socket and Accessories for Plug-in El ectronic Conponents, General Specification for.
M L- G 45204 - Cold Plating, Electrodeposited.
(See supplenent 1 for list of specification sheets.)
STANDARDS

DEPARTMENT OF DEFENSE

M L- STD- 202 - Test Methods for Electronic and El ectrical Conponent Parts.
M L- STD- 690 - Fai lure Rate Sanpling Plans and Procedures.
M L- STD- 750 - Test Methods for Seni conductor Devices.
M L- STD- 790 - Standard Practice for Established Reliability and Hgh Reliability Qualified Products
List (QPL) Systens for Electrical, El ectronic, and Fiber Optic Parts Specifications
M L- STD- 883 - Test Methods and Procedures for Mcroel ectronic Parts.
M L- STD- 1276 - Leads for El ectronic Conponent Parts.
M L- STD- 1285 - Marking of Electrical and El ectronic Parts.
M L- STD- 1346 - Rel ays, Sel ection and Application.
HANDBOOKS
M L- HDBK- 454 - Ceneral CQuidelines for Electronic Equipnent.

(Unl ess otherwi se indicated, copies of the above specifications, standards, and handbooks, are available from
the Defense Printing Service Detachment Ofice, Building 4D, Custoner Service, 700 Robbins Avenue, Phil adel phia,
PA 19111-5094.)
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2.3 Non-CGovernnent publications. The follow ng docunents forma part of this docunent to the extent specified
herein. Unless otherw se specified, the issues of the docunents which are DoD adopted are those listed in the
issue of the DoDISS cited in the solicitation. Unless otherw se specified, the issues of docunents not listed in
the DoDI SS are the issues of the docunents cited in the solicitation (see 6.2).

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)

ANSI / | EEE Y32.2 - G aphic Synbols for Electric and El ectronic Di agrans.
ANSI / NCSL Z540- 1 - Calibration Laboratories and Measuring and Test Equi prent - General Requirenents.

(Application for copies should be addressed to the American National Standards Institute, Inc.
Street, New York, NY 10036-8002.)

, 11 West 42nd

ELECTRONI C | NDUSTRI ES ASSOCI ATI ON (El A)
El A- 557 - Statistical Process Control Systens.

(Application for copies should be addressed to the El ectronics Industries Association, 2001 Eye Street, NW
Washi ngt on, DC 20006.)

| NTERNATI ONAL STANDARDS ORGANI ZATI ON (1 SO

1 SO 10012-1 - Quality Assurance Requirenents for Measuring Equi prent, Part 1: Equi prent
Met rol ogi cal Confirmation System for Measuring.
(Application for copies should be addressed to the American National Standards Institute, Inc., 11 West 42nd
Street, New York, NY 10036-8002.)
2.4 Oder of precedence. In the event of a conflict between the text of this document and the references cited

herein (except for related associated specifications, specification sheets, or M5 standards), the text of this
docunent takes precedence. Nothing in this docunent, however, supersedes applicable [aws and regul ations unless a
speci fic exenption has been obt ai ned.

3. REQUI REMENTS
3.1 Specification sheets. The individual itemrequirenents shall be as specified herein and in accordance with

the applicable specification sheet. |In the event of any conflict between the requirenments of this specification
and the specification sheet, the latter shall govern.

3.2 Qualification. Relays furnished under this specification shall be products that are authorized by the
qualifying activity for listing on the applicable qualified products list (QPL) before contract award (see 4.4
and 6.3). Authorized distributors which are approved to ML-STD 790 distributor requirements by the QPL
manuf acturers are listed in the QPL.

3.3 (PL system The manufacturer shall establish and maintain a QPL systemfor parts covered by this
specification. Requirements for this systemare specified in ML-STD-790 and M L-STD-690 with details and
exceptions specified in 4.2.1, 4.4.4, and 4.5. The confidence level for qualification is 90 percent and the
confidence |l evel for naintenance of qualification is 60 percent. In addition, the manufacturer shall also
establish a Statistical Process Control (SPC) systemthat neets the requirenents as described in 3.3.1.

3.3.1 SPC. The contractor shall inplenent and use SPCin the manufacturing process for parts covered by this
specification. The SPC program shall be devel oped and mai ntained in accordance with El A-557 or an equival ent
system as approved by the qualifying activity. The SPC program shall be documented and maintained as part of the
overall product assurance programas specified in ML-STD-790. The inplenentation date for SPC shall be 12 nonths
fromthe date of revision A of this specification.
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3.4 Materials. Mterials used externally shall be fungus inert (see requirement 4 of M L-HDBK-454),
sel f-extingui shing, and shall not support conbustion, nor give off noxious gases in harnful quantities. Materials
used internally shall not give off gases in quantities sufficient to cause expl osion of seal ed encl osures, cause
contam nation of the contacts or other parts of the relay that will adversely affect life or reliability, or form
current-carrying tracks when subjected to any of the tests specified herein. Ceram ¢ used for external surfaces
shal | be glazed. The use of silicone (see 6.10) or silicone conpounds for any purpose is prohibited. The
selection of materials shall be such as to provide maxi mumshelf life. Acceptance or approval of any constituent
material shall not be construed as a guaranty of the acceptance of the finished product.

3.4.1 Metals. Mtals shall be of a corrosion-resistant type or shall be plated or treated to resist corrosion.
The use of mercury or mercury conpounds is prohibited. The use of magnesium or nagnesium alloys is prohibited
(not applicable to contact systens).

3.4.1.1 Plated finishes.

a. Pure tin plating is prohibited internally and externally (see 6.6.4.1). Use of tin-lead finishes are
acceptabl e provided that the minimumlead content is 3 percent. Qher tin-lead alloys are acceptable as
approved by the qualifying activity.

b. Pure zinc plating is prohibited internally and externally.
C. Pure cadmumplating is prohibited internally and externally.

3.4.1.2 Dissinmlar netals. Wen dissimlar nmetals are used in intimate contact with each other, protection
agai nst el ectrolysis and corrosion shall be provided. The use of dissimlar nmetals in contact, which tends toward
active electrolytic corrosion (particularly brass, copper, or steel used in contact with al um num or al um num
alloy), is not acceptable. However, netal spraying or netal plating of dissimlar base netals to provide sinlar
or suitable abutting surfaces is pernmitted. Dissimlar nmetals should be as defined in 6.6 through 6. 6.4,
inclusive. In hernetic seals, the 0.25 volt difference between the header material and the housing naterial is
not applicable.

3.4.2 Magnet wire. Mgnet wire used shall enable the relay to neet the performance requirenents of this
speci fication.

3.5 |Interface and construction requirements. Relays shall neet the interface and construction requirenents as
specified in 3.1 (e.g. weight, physical dinensions, etc.).

3.5.1 Case. Unless otherw se specified (see 3.1), the case shall not be electrically connected to the contacts
or coil; however, it may be used as part of the magnetic circuit.

3.5.1.1 Case grounding. Wen specified (see 3.1), nmeans for connecting the relay case to ground shall be
provi ded.

3.5.2 Sealing process. Relays shall be dried, degassed, and backfilled with an atnosphere and seal ed by
wel di ng such that the requirements of this specification are met. Adjunct seal ant (see 6.10), if used, nust
conply with the follow ng characteristics:

a. Shall not extend above 20 percent of the length of the exposed term nals above the glass neniscus.
b. Trace color is permtted if it is a natural result of the seal ant process.

c. Shall form after curing, a permanent nonconductive, noncracking seal under all relay environnents.
3.5.3 Contacts. Contacts shall have load ratings and arrangenents (see M L-STD 1285) as specified (see 3.1)
and unl ess otherw se specified (see 3.1), shall be capable of carrying the maxi numrated current continuously as

wel | as making and breaking the specified current under all environmental conditions specified herein.
3.5.4 Coils. Coils shall be adequately insulated electrically fromthe contacts and the case. The resistance

and rated voltage (or current) shall be as specified (see 3.1). Coils shall be designed for continuous operation
at maxi mumrated voltage and tenperature, unless otherw se specified (see 3.1).
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3.5.4.1 Stabilization of permanent magnets. Permanent magnets and nagnetic assenblies shall be artificially
aged to minimze decay of flux levels. The residual induction (flux] in permanent magnetic assenmblies shall be
reduced to a level where it wll not be affected by demagnetizing forces encountered in normal service,
handling, and any tests specified herein. The retraceability characteristics shall be conpatible with all
performance requirements of the relays.

3.5.4.2 Coil terminal identification. Termnals identification shall be marked as specified and in
accordance with ML-STD-1285. \Wen specified, a bead of contrasting color shall be used to designate the X1
(positive, if applicable) terminal (see figure 1 and ML-STD 1285) (see 3.1).

SINGLE COIL TERMINALS

1 on x1—J\/—— X2 OR xx—{]—-xz
I ':xz

DUAL COIL TERMINALS

X1 n OR xt—/\,——xz YI—/\/—YZ OR X1 X2 Y1 Y2
X2 Ye

FIGURE 1. Symbols and markings for terminals.

3.5.4.3 Latching relays. Latching relays with two coils shall be so designed that if both coils are
energi zed sinul taneously, the contacts shall not achieve a neutral position (both the normally closed and
normal [y open contacts are open). The relay shall be screened as specified in 3.12.8 and 4.8.7.8. Specified
dropout -and hol d val ues (voltage or current) and release time are not applicable to latching relays.

3.5.5 Crcuit diagram The circuit diagram as specified shall be a terminal view Circuit synbols shall be
in accordance with ANSI Y32.2. For relays without an orientation tab, the circuit diagram as specified (see
3.1) shall be orientated so that when the relay is held with the circuit diagramright side up as shown, and
rotated away fromthe viewer about a horizontal axis through the diagramuntil the header ternminals face the
viewer, then each termnal shall be in the location shown in the circuit diagram

3.5.6 Munting neans (see 3.1).

3.5.6.1 Bracket. Munting brackets shall be an integral part of the relay, securely attached thereto in a
manner to prevent any novenent between the relay and the mounting bracket.

3.5.7 Terninals. Terminals shall be as specified (see 3.1. Manufacturer may supply hot sol der dipped
termnals provided that the hot sol der dipping process has been approved by the qualifyi n? activity and when
specified on the individual order. Solder dipped termnals may be 0.003 inch (0.762 arger than the
mexi mum dianeter specified (see 3.1). Icicles are a normal result of the hot sol der dlp process and shall not
be grounds for rejection (see figure 2). |



Downloaded from http://www.everyspec.com

M L- PRF- 83536A

SOLDER PIN  SOLDER WOUK

MAXIMUM SOLDER BUILD-UP
ON THE INSIDE OF THE
HOOK SHALL NOT EXCEED
ONE HALF (.S5) OF THE
DIAMETER OF THE HQOK

SOLDER-ICICLES SHORTER
THAN THE PIN OIAMETER
ARE ACCEPTABLE

SOLDER-ICICLES LONGER
THAN THE PIN OIAMETER
ARE_NOT ACCEPTABLE

NOTES :
1. No solder is allowed on the header surface. Conponents (relay terminals] after solder-dip shall be
capabl e of neeting method 208 of M L-STD 202, solderability requirenents.
2. Sol der-coat-thickness shall be 0.0001 inch (.00254 mm) m nnum

FIGURE 2.Solder-dip acceptability criteria (solder-icicle length linits).

3.5.7.1 Solder-hook terminals. Solder-hook terminals shall be designed to accommopdate two conductors, each
rated to carry the maxinum rated current of the contact or coil.

3.5.7.2 Wre leads. Wre leads shall be as specified (see 3.1).
3.5.7.2.1 Wre leads.solder pin (SP). Solder pin wire |oads shall be as specified (see 3.1).

3.5.7.3 Wre marks. men plating is used, an underplating of copper may be used to assure good adhesion. A
slight exposure of copper underplaying or other underplaying resulting fromwre wappings necessitated by the
plating operation is acceptable (see figure 3).

3.5.7.4 Plug-in ternination. plug-in termnations shall conform to the arrangenments or dinensions as
specified (see 3.1). The nounting arrangenment of the relay shall be provided by a neans other than the
electrical ternminals of a socket. Plug-rn terminals shall be gold plated in accordance with ML-G 45204, type
11, class |, with a nickel underplaying that shall be in accordance with QQ N-290 and 50 to 150 nicroi nches
thick. Plug-in termnations shall conformto the arrangements and dimensions necessary for proper mating with
the associated sockets in M L-S-12883.

3.5.7.5 Solder dip (retinning) leads. The manufacturer may solder dip/retin the |eads of product supplied
to this specification provided the solder dip process has been approved by the qualifying activity.




Downloaded from http://www.everyspec.com

M L- PRF- 83536A

. _wmae wIRe

012 UIA Kb

.050 MAXIMUM MEASURED
FROM THE HEADER

{

TYPICAL HOOK WRAP

{APPLICABLE 10 SOLDER HOOKS
SOLDER PIN TERMINATIONS ONL

FIGURE 3. Wire marks.

3.5.7.5.1 Qualifying activity approval. Approval of the solder dip process will be based on one of the
following options. | Solder dip of gold-plated plug-in leads is not allowed.) Al visual examnation
criteria shall be in accordance with nethod 208 of M L-STD 202:

a.

Wien the original lead finish qualified was hot solder dip lead finish 52 of ML-STD-1276 (the 200
m croinch thickness isnot applicable), the manufacturer shall use the same solder dip Process for
retinning as is used in the original manufacture of the product.

When the lead originally qualified was not hot solder dip lead finish 52 as prescribed above, approval
for the process to be used for solder dip shall be based on the follow ng test procedure:

)

six sanples for each style and lead finish are subjected to the manufacturer’'s solder dip process.
Fol lowing the solder dip process, the relays shall be subjected to group A2 and group A4
i nspections.

Three of the six sanples are then subjected to the solderability test (see 3.8). Novisual
defects are allowed.

Rerai ning three sanples are subjected to the resistance to soldering heat test (see 3.18).

All six sanples shall be subjected to group A2 and group A4 inspection. Mnor scratching of the
termnals due to insertion into test sockets shall not be cause for rejection.
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3.5.7.5.2 Solder dip/ retinning options. The manufacturer may solder dip/retin as follows:

a. After the 100 percent group Al screening tests and before the group A3 solderability test.

b. As a corrective action, if the lot fails the group A3 solderability test: Follow ng the sol der
di p/retinning process of paragraph 4.7.2.2.2.2, as a mninmum insulation resistance (all termnals to
case) shall be tested, and the A4 tests shall be performed, as applicable.

C. For relays that have been subjected to and passed group A inspection: Follow ng the solder dip/retinning

process, insulation resistance (all termnals to case), seal, and visual/nechanical inspection shall be
per f or ned.

3.5.8 Diodes. Relays supplied with diodes installed internally are not considered el ectrostatic di scharge
(ESD) sensitive. However, the diode may be ESD sensitive when not part of the coil circuit or wired internal to
the coil. 1In such a case, the diode shall be processed in accordance with the requirenents specified in paragraph
4.2.3. Manufacturers may, at their option, test diodes used internally as specified in method 3015 of M L-STD 883
nodified to 16,000 volts to elimnate the need for the ESD protection programdescribed in 4.2.3.

3.6 In-process inspection (see 4.7.1).

3.6.1 Diode in-process screening (see 4.7.1.1). Performin-process screening as specified. |n-process
inspection is not required when JAN TX di odes or diodes screened to JAN TX are used. Waiver of in-process
screening requires qualifying activity approval .

3.7 Run-in screening (see 4.8.2). The contact miss detector's nonitoring |l evel shall be less than 100 ohns for
rel ays tested during cycling. Unless otherw se specified (see 3.1), any relay shall have a final insulation
resi stance neasurenent of 10,000 negohns or greater.

3.8 Solderability (see 4.8.3). The critical (examnation) area of solid wire lead and pin termnals shall be
at | east 95 percent covered with a continuous new sol der coating in accordance with nethod 208 of M L-STD 202.
For sol der-hook termnals greater than .045 inch (1.1430 nm) in dianeter, 95 percent of the total |ength of
fillet, which is between the standard wap wire and the term nal, shall be tangent to the surface of the termnal
bei ng tested, and shall be free of pinholes, voids, etc. A ragged or interrupted line at the point of tangency
between the fillet and the term nal under test shall be considered a failure.

3.9 Seal (see 4.8.4). There shall be no | eakage in excess of 1 x 10 atnospheric cubic centineters per second
of air (atmcn¥/s).

3.10 D electric withstanding voltage (see 4.8.5). There shall be no | eakage current in excess of 1
mllianpere (mA). After high level life tests, the dielectric wthstanding voltage neasured at atnospheric or
reduced baronetric pressure shall be at l|east 75 percent of the initial value (see 3.1).

3.11 Insulation resistance (see 4.8.6). The insulation resistance shall be 10,000 nmegohns or nore, unless

otherw se specified (see 3.1). After the high level life tests, the insulation resistance shall be 1,000 negohns
or nore unl ess otherw se specified (see 3.1).
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3.12 Electrical characteristics (see 4.8.7). The following tests as specified in 3.12.1 through 3.12.8
inclusive, shall conprise the electrical characteristics tests. Unless otherw se specified, electrical
characteristics shall be 100 percent inspected and perforned in the order as shown bel ow. For the purposes of
this specification, dropout value (voltage or current), hold value (voltage or current), and rel ease tine are not
applicable to latching relays. For latching relays pickup value (voltage or current) is equivalent to |atch/reset
vol tage, and operate tine is equivalent to latch/reset time and shall apply to each coil

3.12.1 C(oil resistance (see 4.8.7.1). The coil resistance shall be as specified (see 3.1)

3.12.2 Maximumcoil current (applicable to dc coils when specified and all ac coils) (see 4.8.7.2). The
maxi mum coi |l current shall be as specified (see 3.1)

3.12.3 Static contact resistance and contact voltage drop (see 4.8.7.3). Unless otherw se specified (see 3.1)
the static contact resistance shall not exceed 0.05 ohm and the contact voltage drop shall not exceed 0.100 volt
maxi mum I n performng the contact voltage drop tests on plug-in relays, and in the event of a reading that
exceeds the maxi mum al | owabl e contact voltage drop when neasured external to the connector, a neasurenent nay be
made directly at the pins of the relay. |If the readings are then within the allowable limts, the relay will be
consi dered to have passed

3.12.4 Specified pickup or latch/reset, hold, and dropout val ues (voltages) (see 4.8.7.4). The specified
pi ckup or latch/reset, hold, and dropout values (voltages) shall be as specified (see 3.1). Specified hold or
dropout value (voltage or current) is not applicable to latching relays (see 6.1)

3.12.5 (Operate and release tine (see 4.8.7.5). The operate and release tinme shall be as specified (see 3.1)
In multipole relays, during each of the operate and the rel ease tine neasurenents, the difference between the
first noving contact to make and the | ast noving contact to nmake shall not exceed 1 ms. This shall be exclusive
of contact bounce. Release tine is not applicable to latching relays

3.12.5.1 Break before nmake (see 4.8.7.5.1). Myving contacts within a nultipole relay shall show no evidence of
any open contact closing before all closed contacts have opened (see 3.1). This applies to either state of the
rel ay.

3.12.6 Contact dynanic characteristics (see 4.8.7.6).

3.12.6.1 Contact bounce (see 4.8.7.6.1). The duration of the contact bounce shall not exceed 1.0 ns unless
ot herw se specified (see 3.1)

3.12.6.1.1 Contact break bounce. Contact break bounce (when specified, see 3.1) shall be checked on rel ease of
normal |y open contacts and shall not exceed the specified value. Contact break bounce occurs when a cl osed
contact initially opens, then recloses one or nore tines before fully opening

3.12.6.2 Contact stabilization time (see 4.8.7.6.2). The tine to reach and naintain a static contact
resistance state shall not exceed the value specified (see 3.1)

3.12.7 CCoil transient suppression (applicable to dc operated relays with internal coil suppression) (see
4.8.7.7). Coils of dc operated relays shall not generate a back el ectronotive force (EMF) greater than that
specified (see 3.1)

3.12.8 Neutral screen (applicable to two coil latching relays only) (see 4.8.7.8). Latching relays shal
either not assune a neutral position or shall not fail to latch or reset after assum ng a neutral position.

3.13 Thernmal shock (see 4.8.8). |Insulation resistance, specified pickup or latch/reset, hold, and dropout
val ues (voltages), and operate and release or latch/reset tines shall neet the requirenents of 3.11, 3.12.4, and
3.12.5, respectively, at each tenperature extrene. Followi ng the tenperature excursions, there shall be no
cracking, peeling, or flaking of the finish; dielectric withstanding voltage at sea | evel atnospheric pressure
shal | neet the requirements of 3.10

3.14 Shock (specified pulse) (see 4.8.9). Unless otherw se specified (see 3.1), there shall be no opening of
closed contacts in excess of 10 m croseconds (us) and there shall be no closure or bridging of open contacts in
excess of 1 ps and no evidence of mechanical or electrical damage
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3.15 Vibration (see 4.8.10). Unless otherwi se specified (see 3.1), there shall be no opening of closed
contacts in excess of 10 pus and there shall be no closure or bridging of open contacts in excess of 1 pus and no
evi dence of mechanical or electrical damage

3.16 Acceleration (unless otherw se specified, see 3.1) (see 4.8.11). The contacts of the relay shall renmain
in the de-energi zed position with no voltage applied to the coil and in the energi zed position when rated coi
voltage is applied to the coil. Latching type relays shall remain in each | atched position with no voltage on the
coil. Unless otherwi se specified (see 3.1), there shall be no opening of closed contacts in excess of 10 ps and
there shall be no closure or bridging of open contacts in excess of 1 pus and no evidence of nechanical or
el ectrical danmge

3.17 Ternminal strength (see 4.8.12). There shall be no evidence of |oosening or breaking of the termnals, nor
shal | there be any other damage which woul d adversely affect the nornal operation of the relay. Bending of
termnals shall not be construed as danage

3.18 Resistance to soldering heat (see 4.8.13). There shall be no damage which woul d adversely affect norma
operation of the relay

3.19 Salt spray (see 4.8.14). There shall be no evidence of breaking, cracking, chipping, or flaking of the
finish, nor exposure of the base netal, due to corrosion, which would adversely affect the application or
performance characteristics of the relay

3.20 Overload (applicable to high level load ratings only) (see 4.8.15). The voltage drop across closed
contacts shall be less than or equal to 10 percent of the applied | oad voltage and the voltage across open
contacts shall be 90 percent or nore of the applied | oad voltage. The case-to-ground fuse shall remain
electrically continuous. Relays indicating failure, but not verified as failures per a failure verification
procedure approved by the qualifying activity, may be returned to test. For failure criteria, see 3.23

3.21 Rupture (applicable to high level load ratings only) (see 4.8.16). There shall be no electrical failure
such as contact welding or failure to make or break the specified rupture current. The fuse connected between
case and | oad systemground or neutral shall renain electrically continuous. Relays indicating failure, but not
verified as failures per a failure verification procedure approved by the qualifying activity, may be returned to
test. For failure criteria, see 3.23

3.22 Tine current relay characteristics (see 4.8.17). There shall be no evidence of contact welding or
sticking and the contact voltage drop shall neet the requirements of 3.12.3 after the test. The fuse connected
bet ween case and | oad systemground or neutral shall remain electrically continuous. Relays indicating failure
but not verified as failures per a failure verification procedure approved by the qualifying activity, may be
returned to test

3.23 Life (see 4.8.18). For lowlevel testing, the contact mss detector's nonitoring | evel shall be less than
or equal to 100 ohns (unl ess otherw se specified, see 3.1). For high level testing, the contact mss detector's
monitoring level shall be less than or equal to 10 percent of the applied | oad voltage and the voltage across open
contacts shall be 90 percent or nore of the applied | oad voltage. Unless otherw se specified, the static contact
resistance follow ng cycling shall be no greater than twice the initial specified contact resistance requirenent.
The case to ground fuse shall remain electrically continuous. Relays having two or nore sets of contacts and
rated for multiphase (115/200 V ac, three-phase) shall be capabl e of swi tching nmultiphase on adjacent contacts
Phase to phase arcing shall constitute a failure. There shall be no mechanical or electrical failure. Wlding of
contacts, failure to nmake, carry, or break any rated | oad shall constitute a failure. The termnal tenperature
rise shall not exceed +75°C. (Mnitoring of terminal tenperature rise applicable to qualification and group C
testing only). |If the lanp load is equal to or less than 0.5 tines the notor load rating, the lanp |load test need
not be run. Relays indicating failure, but not verified as failures per a failure verification procedure approved
by the qualifying activity, may be returned to test
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3.24 Internediate current (see 4.8.19). During cycling, unless otherw se specified (see 3.1), the resistance
of a closed contact shall be less than or equal to 3 ohnms and the voltage across an open contact shall be 90
percent or nore of applied load voltage. After cycling, the static contact resistance shall be neasured at room
anmbi ent (25°C) and shall not exceed the limts as specified (see 3.1). |Internediate current shall not be
considered a low |l evel or high level contact load rating (see 6.1.1). There shall be no mechanical or electrical
failure. Welding of contacts, failure to make, carry or break the load, or failure of the fuse connected between
case and | oad systemground or neutral shall constitute a failure. Relays indicating failure, but not verified as
failures per a failure verification procedure approved by the qualifying activity, may be returned to test.
During post life tests, failure of a diode shall constitute a failure.

3.25 Mechanical life (see 4.8.20). After cycling, the insulation resistance and dielectric wthstanding
vol tage shall not exceed the limts as specified (see 3.1) and the operate and rel ease tinmes shall not exceed 120
percent of the limts specified (see 3.1). There shall be no nechanical or electrical failure. Failure of the
fuse connected between case and | oad systemground or neutral shall constitute a failure. For relays with diodes,
failure of a diode shall constitute a failure. The manufacturer's test systemshall have the nmeans to ensure that
the required nunber of test cycles have been perforned.

3.26 Resistance to solvents (see 4.8.21). The marking shall remain |egible.

3.27 Continuous current (see 4.8.22). There shall be no danage such as | oosening of termnals, or any
deterioration of performance beyond the linits specified (see 3.1). The termnal tenperature rise shall not
exceed +75°C.

3.28 |Internal noisture (see 4.8.23). The contact |load shall be 10 mAto 50 mA at 10 nV dc to 50 nV dc. Wen
neasured within 5 seconds of contact closure, the contact resistance shall not exceed 100 milliohns.

3.29 Marking.

3.29.1 "JAN' brand. The United States Government has adopted, and is exercising legitimte control over the
certification marks "JAN' and "J", respectively, to indicate that itens so marked or identified are manufactured
to, and neet all the requirenents of specifications. Accordingly, itens acquired to, and neeting all of the
criteria specified herein and in applicable specifications shall bear the certification mark "JAN' except that
items too small to bear the certification mark "JAN' shall bear the letter "J". The "JAN' or "J" shall be placed
on the first line above or below the "M of the PINor the "J" with the date code (exanple J8830). Itens
furni shed under contracts or orders which either permt or require deviation fromthe conditions or requirenents
specified herein or in applicable specifications shall not bear "JAN'" or "J". In the event an itemfails to neet
the requirenents of this specification and the applicable specification sheets or associated specifications, the
manuf acturer shall renove conpletely the PIN and the "JAN' or the "J" fromthe sanple tested and al so fromall
items represented by the sanple. The "JAN' or "J" certification mark shall not be used on products acquired to
contractor drawi ngs or specifications. The United States Governnent has obtained Certificate of Registration
Nunber 504,860 for the certification mark "JAN' and Registration Nunber 1,586,261 for the certification mark "J".

3.29.2 ldentification marking (full). Relays shall be marked in accordance with nethod | of M L-STD 1285 and
shall include the follow ng information:

a. PIN (see 1.2 and 3.1). The "JAN' or "J" shall not be marked in front of the PIN
b. "JAN' or "J" brand. The "JAN or "J" shall appear directly above or below the "M of the PIN

C. Date code (at the option of the relay manufacturer the "J" with the date code nay be used instead of
3.29.2b). The date code shall provide traceability (see 4.2.1.1).

d.  Source code.
e. Lot synbol (optional).
f. Rated coil voltage (or current) (see 3.1) and when applicable, operating frequency.

g. Coil resistance.
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h. Contact rating (the highest dc resistive load rating shall be marked) (see 3.1).
i. drcuit diagram (see 3.5.5).
j. Termnal marking (when applicable, see 3.1 and 3.5.4.2).
3.29.3 FRlevel substitution. Wth procuring activity approval, relays qualified to |ower (better) FR may be
substituted for higher FR parts. For exanple, a relay qualified to FRIlevel "P" (0.1 percent/10,000 cycles) may

be substituted for a FR"M (1.0 percent/ 10,000 cycles) relay. Relays shall not be remarked unl ess specified in
the contract or order.

3.29.4 Interchangeability. Al parts having the same PIN shall be directly and conpletely interchangeable with
each other with respect to installation and performance to the extent specified in the specification sheet (see
3.1).

3.30 Header glass. Header glass may have small irregularities, such as bubbles, chips, and cracks.
M croscopi ¢ exam nation with up to 10 power magnification shall be used. The acceptability of these defects wll
be based on figure 4, and the follow ng:
a. Broken or open blisters having sharp edges are not acceptable.

b. Bl i sters whose dianeters exceed one-third the radial distance between terminal and the correspondi ng
header netal (for a cluster of blisters the conbined dianeters shall apply) are not acceptable.

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

d. Dark spots (pigment concentrations) whose dianeters exceed one-third the radial distance between terninal
and the correspondi ng header netal are not acceptable.

e. Grcunferential cracks which extend nore than 90 percent are not acceptable (see figure 4).

f. Radi al cracks whose | engths exceed one-third the di stance between the termi nal and correspondi ng header
nmetal are not acceptable (see figure 4).

g. Tangential cracks which are not confined to a single zone are not acceptable (see figure 4).

h. Surface chi ps whose lengths or wi dths exceed one-third the distance between the ternm nal and
correspondi ng header netal are not acceptable (see figure 4).

i. Chipped nmeniscuses are acceptable to the extent that they do not extend bel ow the surface of the glass,
and to the extent of 3.30h.

j. Meni scuses which extend up the ternminal greater than 0.020 inch (0.51 nm) or one-third the terninal
di aneter, whichever is greater, are not acceptable.

k. Peripheral cracks at the boundary of the glass and surroundi ng header netal are not acceptable.
I.  Any termnals which appear to be separated fromthe glass are not acceptable.

In case of dispute, all relays shall neet the applicable insulation resistance, dielectric withstanding voltage,
and seal requirenments, regardless of the acceptability of the header gl ass.

3.31 Woirknmanship. The relays shall be fabricated in such a manner as to be uniformin quality, and shall be

free fromcracked or displaced parts, sharp edges, burrs, and other defects that will affect life, serviceability,
and appear ance.
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FIGURE 4. |nspection aid.

4. VERIFI CATION
4.1 dassification of inspections.

The inspections specified herein are classified as follows:

a. Qualification inspection (see 4.4).

b. Verification of. qualification (see 4.5).

c. In-process, conformance, and periodic inspections (see 4.7).

4.2 OPL system The manufacturer shall establish and maintain a QPL system as described in 3.3. Evidence
of such conpliance shall be verified by the qualifying activity of this specification as a prerequisite for
qualification and retention of qualification.

4.2.1 SPC. An SPC program shall accordance with El A-557. Evi dence of such
conliance shall

be established and maintained in
iar : be verified by the qualifying activity as a prerequisite for qualification and retention of
qualification.
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4.2.2 Traceability requirenents. The nmanufacturer shall have a procedure whereby the | ot date codes are
assigned that incorporates traceability. The following list is the minimumrequired raw material/conponent parts
and subassenblies for which traceability shall be applicable:

a. Header - cont act subassenbly with the | ot nunber.

(1) Stationary and noving contact bl ade assenbly (a contact may consist of a contact button and/or
contact bl ade) (when applicable).

(2) Header with glass to netal sealed leads in place with the |ot nunber.
(3) Return spring(s).
(4) Diodes (when applicable) with the | ot nunber.
(5) Magnets (when applicable).
b. Mdt or subassenbly with the | ot nunber.

(1) Mving contact bl ade assenbly (a contact may consist of a contact button and/or contact blade) (when
appl i cabl e).

(2) Wund coils with the I ot nunber.

(3) Armature assenbly.

(4) Diodes (when applicable) with the | ot nunber.
(5) Magnets (when applicable).

(6) Return spring(s) (when applicable).

4.2.3 ESD protection program This requirenent is applicable to all nanufacturers who handl e ESD conponent
parts and/or naterials in the relay manufacturing and/or testing process. The nanufacturer shall establish and
mai ntain an ESD control program Evidence of such conpliance shall be verified by the qualifying activity of this
specification as a prerequisite for qualification and continued qualification. As a mininmum this system nust
address the identification of ESD sub-conponents and end itenms, facilities, training, design protection, handling
procedures, narking, cleaning, preservation, packaging, and quality assurance. A nodel ESD control programis
available fromthe qualifying activity and may be used as a guideline docunent. Further guidance for ESD control
is available fromthe ECS/ ESD Associ ation and the ElA

4.3 Inspection conditions. Unless otherw se specified herein, the test conditions specified in the "GENERAL
REQUI REMENTS" section of ML-STD 202 shall be considered for referee purposed only. Al inspections may be
perforned at anbi ent environnental conditions consistent with industry practice.

4.3.1 Power supply. Unless otherw se specified herein, the power supply shall have no nore than 10 percent
regul ation at 110 percent of the specified test load current. A dc power supply shall have no nore than 5 percent
ripple voltage. An ac power supply shall be within 1 percent of the specified frequency and shall be sinusoidal
with a formfactor between 0.95 and 1. 25.

4.3.2 Gounding. Unless otherw se specified (see 3.1), the negative side of the dc power supply shall be
grounded. One side of single phase ac power supply shall be grounded.

4.3.3 Load conditions during tests. The coil(s) of the relay under test shall have one side connected to the
coi | power supply ground. Al tests during which the contacts are | oaded and bei ng cycl ed, except dielectric
wi t hstandi ng vol tage, shall be conducted with the case of the relay connected to the power supply ground or
neutral through a normal blow fuse rated at 5 percent of the contact |oad maxi num but not |ess than 0.100 anpere.
For relays with nongrounded case ratings, tests for isolated-case ratings may be made with the case electrically
isolated fromthe power supply ground.
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4.3.4 Testing devices. Devices used in the testing of relays shall not load the contacts above 10 mA resistive
at 6 V dc or peak ac maxi numopen circuit unless otherw se specified herein.

4.3.5 Mounting relays for anbient tenperature tests. Wien the relays are subjected to the testing specified in
4.8.19 (internediate current), they nay be nounted on a heat sink in accordance with the foll ow ng:

a. Each relay may be attached by its normal nounting neans to a 0.063 inch (1.59 nmm) thick mninmm flat
al umi num pl ate heat sink. The heat sink shall be designed to place every relay in the center of its own
square space whose total surface area (both sides) is eight tines the outside surface area of the relay,
excluding nmounting. Relays w thout nounts shall be held to the heat sink with a netal strap 0.250 inch
(6.35 nm wide by 0.015 inch (0.38 mm) nmaxi mumthickness. The heat sink assenbly shall be suspended by
twine or other nonheat conducting material. The |eads shall not constitute a heat sink.

b.  Chanber tenperature shall be controlled to naintain the tenperature at the specified anbient extrenes
(see 3.1).

4.3.6 Methods of examination and test. Application of coil power to relays under test shall be such that plus
polarity is applied to the color coded term nal when applicable; or to the | ower nunbered term nal when col or
coding is not used. Testing of latching relays shall be repeated with the relay in each operated position.

4.3.7 Tolerances. Unless otherw se specified (see 3.1), all electrical, environnental, and nechani cal
paraneters shall have a tol erance of 10 percent.

4.3.8 Aternate test equipnent. Test circuits and test equiprment herein are intended to provi de gui dance to
the relay manufacturer. Use of any alternate test circuits and/or test equi pnent shall be approved by the
qualifying activity prior to use.

4.3.9 Test equipnent and inspection facilities. The manufacturer shall establish and maintain a calibration
systemin accordance with ANSI/NCSL Z540-1, |SO 10012-1, or equival ent system as approved by the qualifying
activity.

4.4 Qualification inspection. Qualification inspection shall be performed at a | aboratory acceptable to the
Covernment (see 6.3) on sanple units produced with equi pment and procedures nornally used in production.
Vari abl es neasurenents are acceptabl e.

4.4.1 Qalification. Qualification shall be granted at the "L" or "M FR initially and shall be based on
results of the qualification inspection specified in table Il. A certification of construction to the materials
requirenents of 3.4, and the interface and construction requirenments of 3.5 shall acconpany the subm ssion of
qualification inspection results to the qualifying activity.

4.4.1.1 Sanple size. The nunber of relays to be subjected to qualification inspection shall be as specified in
table Il. The sanple shall be selected froma production run and shall be produced w th equi prent or procedures
normal |y used in production. The qualification sanple shall be as defined in table II.

4.4.2 Inspection routine. Sanple units shall be subjected to qualification inspection outlined in table Il, in
the order shown, except that group Q through group QLO inclusive, may be conducted concurrently. Al sanple
units shall be subjected to the inspections of QL. These sanple units shall then be divided into nine groups as
specified in table Il and subjected to the inspection specified for their particul ar group.

4.4.3 Failures. Failures in excess of those allowed in table Il shall be cause for refusal to grant
qualification approval.
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TABLE Il. Qualification inspection.
I nspection Requi r enent Test Nunber of Nunber of
par agr aph net hod sanpl e units failures
par agr aph to be al | oned
i nspect ed
Q
Vi sual and nechani cal inspection 3.1 and 3.31
(internal) 1/ 3.7 4.8.1 S), S),
Run-in screening 3.28 4.8.2 * *
I nternal noisture 3.8 4.8.23 * *
Sol derability (3 sanple units) 2/ 3.10 4.8.3 * *
Dielectric withstanding voltage 3.11 4.8.5 * Al *
I nsul ation resistance 3.12 4.8.6 /)Q sanple NQ 0
El ectrical characteristics 4.8.7 * units *
Vi sual and nechani cal inspection 3.1, 3.29, * *
(external) (dinensional check on 3.30, 3.31 4.8.1 * *
2 sanpl e units only) 3.9 * *
Seal 4.8.4 S)- S)-
@
3.13
Thermal shock 3.26 4.8.8 S), S),
Resi stance to solvents 3.14 4.8.21 * *
Shock (specified pul se) 3.15 4.8.9 * *
Vi bration (sinusoidal) 3.15 4.8.10.1 * *
Vi bration (random 3.16 4.8.10.2 NQ 4 NQ 1
Accel eration 3.17 4.8.11 * *
Ternminal strength 3.10 4.8.12 * *
Dielectric withstanding voltage 3.11 4.8.5 * *
I nsul ation resistance 3.12 4.8.6 * *
El ectrical characteristics 3.9 4.8.7 * *
Seal 4.8.4 S)- S)-
o5}
3.18
Resi stance to sol dering heat 3.19 4.8.13 S), S),
Salt spray 3.10 4.8.14 * *
Dielectric withstanding voltage 3.11 4.8.5 NQ 4 NY 1
I nsul ation resistance 3.12 4.8.6 * *
El ectrical characteristics 3.9 4.8.7 * *
Seal 4.8.4 S)- S)-
o2
3.20
Overload (see table X) 3/ 4.8.15 S), S),
Life (rated resistive |load and 3.23 * *
vol tage fromoverload test) 3/ 3.10 4.8.18 NQ 4 NY 1
Dielectric withstanding voltage 3.11 4.8.5 * *
I nsul ation resistance 3.12 4.8.6 * *
El ectrical characteristics 4.8.7 S)- S)-

See footnotes at end of table.
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TABLE I1. Qualification inspection - Continued.
I nspection Requi r enent Test Nunber of Nunber of
par agr aph net hod sanple units failures
par agr aph to be al | oned
i nspect ed

(03]
Life 4/ 3.23 4.8.18 S), S),
Dielectric withstanding voltage 3.10 4.8.5 /NQ 6/ NQ 7/
I nsul ation resistance 3.11 4.8.6 * *
El ectrical characteristics 3.12 4.8.7 S)- S)-

(03]
I nternedi ate current 3.24 4.8.19 S), S),
Dielectric withstanding voltage 3.10 4.8.5 * *
I nsul ation resistance 3.11 4.8.6 NQ 4 NY 1
El ectrical characteristics 3.12 4.8.7 S)- S)-

Qr
Mechanical life 3.25 4.8.20 S), S),
Dielectric withstanding voltage 3.10 4.8.5 * *
I nsul ation resistance 3.11 4.8.6 NQ 4 NY 1
Qperate and rel ease tine 3.12.5 4.8.7.5 * *
Vi sual inspection (external) 3.1,3.29,3.31 4.8.1 S)- S)-

>
Rupture 5/ 3.21 4.8.16 S), S),
Dielectric withstanding voltage 3.10 4.8.5 * *
I nsul ation resistance 3.11 4.8.6 NY 2 NQ 0
Seal 3.9 4.8.4 S)- S)-

@
Time current relay characteristics 3.22 4.8.17 S), S),
Dielectric withstanding voltage 3.10 4.8.5 * *
I nsul ation resistance 3.11 4.8.6 NY 2 NQY 0
El ectrical characteristics 3.12 4.8.7 * *
Seal 3.9 4.8.4 S)- S)-

QLo
Conti nuous current 3.27 4.8.22 S), S),
Dielectric withstanding voltage 3.10 4.8.5 * *
I nsul ation resistance 3.11 4.8.6 NY 2 NQY 0
El ectrical characteristics 3.12 4.8.7 * *
Vi sual inspection (external) 3.1,3.29,3.31 4.8.1 * *
Seal 3.9 4.8.4 S)- S)-

See footnotes at end of table.
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TABLE I1. Qualification inspection - Continued.

One sanpl e unit remaining unseal ed shall be subjected to the internal inspection.

Sol derability sanples are not subjected to dielectric wthstanding voltage, insulation resistance,

el ectrical characteristics, and seal.

Applicable to high level ratings only. Overload sanples to be assigned two for dc and two each for ac 3-
phase. If ac 3-phase is not applicable, assign two sanples for ac 1-phase.

The sanpl e size shall be equally divided anong the specified contact ratings and shall be of sufficient size
to test a mininmumof one relay per contact rating with rated loads on all contacts. Wen there are nore
sanpl es than | oads, the renaining |oads shall be assigned in sequence beginning with the highest dc rated

| oad.
One unit shall be tested for the ac rupture load and one for the dc rupture load. |If only one rating is
specified, i.e., ac or dc, then both relays of the test sanple group shall be tested for the one rating. |If

rupture is not specified (see 3.1), this group shall be omtted fromthe qualification program

Sanpl e sizes for qualification shall be established based upon a 90 percent confidence |evel in accordance
with table 11l plan.

The al l owed nunber of failures shall be dependent upon the number of cycles targeted in the qualification
test plan, and is to be established prior to initiating qualification testing.

4.4.4 FR qualification. FR qualification shall be in accordance with the general and detailed requirenents of
M L-STD-690, ML-STD-790 in its entirety, and the foll ow ng details:

a.

Procedure |: Qualification at the initial FRIlevel. The manufacturer may qualify his products to FR
levels "L" or "M initially.

Procedure I1: Extension of qualification to lower FR levels. To extend qualification to a |lower FR
level (see table I11), two or nore styles of simlar construction may be conbi ned.

Procedure I11: Maintenance of FR level qualifications. Mintenance period of table IV shall apply.
Regar dl ess of the nunber of production lots produced during this period, the specified nunber of life
test unit cycles shall be accumulated to maintain qualification. 1f there is no production, contact the

qualifying activity for instruction. The nmanufacturer shall preselect the sanpling plan to be used
during the mai ntenance period fromtable IV. In the event that failures occur exceeding the sanpling
pl an selected (C = nunber), the FR of the product shall be increased one | evel or the product renoved
fromthe QPL. Nonconpliance corrective action shall be in accordance with 4.7.3.3.

4.5 Verification of qualification. Every 6 nonths the manufacturer shall provide verification of qualification
to the qualifying activity. Continuation of qualification is based on neeting the follow ng requirenents.

a.

b.

C.

d.

f.

M L- STD- 790 program
Design of the relay has not been nodifi ed.

Lot rejection does not exceed 10 percent of the lots subnitted to group A or one lot, whichever is
greater.

Periodic group B and group C inspection.

FR | evel s.

4.6 FR level deternmination. Determnation of FR levels shall be based upon all conpleted life tests.
Determ nation of FR levels shall be accunulated in the foll ow ng manner:

a.

b.

The qualification test sanples.
Test on every production | ot which has been subnitted for group B conformance inspection.

Test results of relays which have a simlar internal design and construction, sane production processes,
sane or higher environmental capability, and sane electrical characteristics as the qualified relay and
whi ch have been tested in accordance with the group B confornance inspection conditions. These relay
types nust be reviewed and approved by the activity responsible for qualification prior to being

consi dered as acceptable relays for use in FR | evel determ nation.

4.6.1 FR level conputation. For this conputation, a sanple unit which fails at any given cycle shall be
classed as a failure for all subsequent neasurenents. However, the contractor, at his option, may physically
renove failed sanple units fromthe test. |If a failed sanple unit is not renoved, the cycles accuml ated
subsequent to its failure shall not be counted toward the cunul ative conponent cycl es.
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4.6.2 Qualification approval for higher FR. Qualification approval granted for one of the lower FR levels will
include qualification for all of the higher FR levels; e.g., qualification approval for level "R'" will include
qualification approval for levels "P', "M and "L".

TABLE IIl1. Requirenments for qualification and extension of qualification to
lower (better) FR Ievels (90 percent confidence |evel).

* FR * Qualified FR * CQunul ative unit cycles in nillions *

*| evel *(percent/ 10,000 * * * * * * *

*synbol * cycl es) =0 1 ~C=1 *C=2 *C=3 *C=4 *=C=5 =~

| | | | | | | | |

* L * 3.0 * 0.767 * 1.30 * 1.77 * 2.23 * 2.66 * 3.09 *

* M * 1.0 * 2.30 * 3.89 * 532 * 6.68 * 7.99 * 9.27 *

* P * 0.1 * 23.0 * 38.9 * 53.2 *66.8 * 79.9 * 92,7 *

* R * 0.01 * 230 *389 *532 *668 *799 * 927 *

1/ C = acceptance nunber or nunber of failures permtted. C nunbers greater

than five shall be coordinated and approved by the qualifying activity.
TABLE |V. Sanpling plan for maintenance of FR level qualification
(60 percent confidence level).

* FR * Qualified FR * Maxi mum * Cunul ative unit cycles in millions 1/ *
*| evel *(percent/ 10,000 =* qualification =* *
*synbol *  cycles) * nmaintenance @ * * * * * * *
* * * period * C=0 *C=1 *C=2*C=3 *C=4 *C=5 =
* L * 3.0 * 6 nonths * 0.306 * 0.673 * 1.03 * 1.39 * 1.75 * 2.10 *
* M * 1.0 * 6 nonths * 0.916 * 2.02 * 3.10 * 4.18 * 525 * 6.30 *
* P * 0.1 * 12 nonths * 9.16 * 20.2 *31.0 *41.8 *52.5 * 63.0 *
* R * 0.01 * 24 months * 91.6 *202 *310 *418 *525 * 630 *

=

1/ C = acceptance nunber or nunber of failures permtted. C nunbers greater than five shall be
coordi nated and approved by the qualifying activity.

4.7 |In-process, conformance, and periodic inspections.

4.7.1 |In-process inspection (see 3.6).

4.7.1.1 Diode in-process screening (see 3.6.1). Each nanufacturer shall establish a diode screening process as
approved by the qualifying activity. As a mninum this process shall include a 24 hour mnimumburn-in at +125°C
m ni mum and nay use M L-STD-750 as a guide. This process shall be perforned prior to run-in (4.8.2).

4.7.2 Conformance inspection. Confornance inspection of group A inspection.

4.7.2.1 |Inspection and production |ot.

4.7.2.1.1 |Inspection lot. An inspection lot shall consist of all the relays of the sane specification sheet,
and those of simlar design and construction as outlined in 6.3.2, manufactured under essentially the same
processes and conditions during a nmanufacturing period of 1 nonth maxi mum The manufacturer shall define the
period for an inspection lot. For purposes of lot formation, all termnal types and nounting configurations nmay
be conbi ned.

4.7.2.1.2 Production lot. A production lot shall consist of all relays of the sane PIN. Manufacture of all
parts in the lot shall have been started, processed, assenbled, and tested as a group. Lot identity shall be
mai nt ai ned t hroughout the manufacturing cycle.

4.7.2.2 Goup Ainspection. Goup A inspection shall consist of the inspections specified in table V.

4.7.2.2.1 Al, A2, and A tests. The Al, A2, and A4 tests shall be performed on a production |ot basis on 100
percent of the product supplied under this specification, except as noted. Relays that do not neet specification
requi renents of these groups shall be renoved fromthe lot.

4.7.2.2.1.1 Sanpling plan. The tests in Al, A2, and A4 shall be performed on each relay offered for
i nspection, except as noted.
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4.7.2.2.1.2 Rejected lots. Relays that do not neet the requirenments of the tests in Al and A4 shall be
rejected and shall be renoved fromthe lot. |If nmore than 5 percent of the relays are discarded during A2 testing
the production lot shall be rejected and not offered for reinspection

4.7.2.2.2 A3 tests

4.7.2.2.2.1 Sanpling plan. Two sanples shall be selected randomy from each inspection |ot and subjected to
the A3 solderability test. If there are one or nore defects, the lot shall be considered to have failed. Relays
failing the A2 electrical tests, or rejected for other criteria which will not influence solderability, may be
used for solderability testing. Al rejected relays used as sanples nust acconpany the acceptabl e rel ays through
all processing environments. The rejected relays shall be marked in a definite nmanner in order to preclude m xing
with acceptable parts

4.7.2.2.2.2 Rejected lots. In the event of one or nore defects, the inspection lot is rejected. The
manuf acturer may use one of the follow ng options to rework the |ot

a. Each production lot that was used to formthe failed inspection |ot shall be individually submtted to
the solderability test as required in 4.8.3. Production lots that pass the solderability test are
acceptabl e for shipnent after successful conpletion of group A4. Production lots failing the
sol derability test can be reworked as described in 4.7.2.2.2.2b and 4.7.2.2.2.2c

b. The manufacturer submts the failed lot to a 100 percent solder dip using an approved sol der dip process
in accordance with 3.5.7.5. Two additional sanples shall be selected and subjected to the solderability
test with zero defects allowed. If the lot fails this solderability test, the lot shall be rejected and
shal | not be furnished against the requirenents of this specification

c. The manufacturer may subnit the failed lot to a strip and replate process followed by a conplete group A
inspection. The reworked lot shall be considered a new lot for the purpose of the 5 percent requirenent
of A2. If the lot fails this solderability test, the lot shall be rejected and shall not be furnished
agai nst the requirenents of this specification

TABLE V. Goup A inspection. 1/

I nspection Requi r enent Test I nspection
par agr aph net hod requirenents
par agr aph
Al
Vi bration (sinusoidal) 3.15 4.8.10.1 S),
Run-in screening 3.7 4.8.2 S)2)Q 100 percent
A2 2/
Dielectric withstanding voltage 3.10 4.8.5 S),
I nsul ation resistance 3.11 4.8.6 /)Q 100 percent
El ectrical characteristics 3.12 4.8.7 S)-
A3
Sol derability 3.8 4.8.3 2 sanpl es
A
Vi sual and nechani cal inspection
(external) 3/ 3.1,3.29,3.31 4.8.1 S),
Seal 3.9 4.8.4 S)2)Q 100 percent

1/ Test groups shall be perforned in the order shown.
2/  Testing sequence optional, except that dielectric withstanding voltage shall precede insulation
resi stance
3/  Mnor defects, such as nmarking may be reworked. It is intended that a two piece sanple of each | ot be
mechani cal |y i nspected
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4.7.3 Periodic inspections. Periodic inspections shall consist of group B and group C. Except where the
results of these inspections show nonconpliance with the applicable requirements, delivery of products which have
passed group A shall not be del ayed pending the results of these periodic inspections.

4.7.3.1 Goup Binspection. Goup B inspection shall consist of the tests specified in table VI and shall be
made on sanpl e units which have been subjected to and have passed the group A inspection.

4.7.3.1.1 Sanpling plan. The test sanple size shall be determ ned by the nmanufacturer so that the relay cycles
generated neet the nmaintenance of qualification requirements specified for the qualified FR level (see 4.4.4). A
m ni mum quantity of sanples shall be selected fromeach inspection ot as determned by the quantity needed to
mai ntain the FR Il evel divided by the nunber of inspection lots in the reporting period. In all cases, the
sanpling plan shall be approved by the qualifying activity. As far as is practicable, the relays tested during a
mai nt enance period shall be representative of all relays produced during this period.

4.7.3.1.2 Disposition of sanple units. Sanple units which have been subjected to group B inspection shall not
be delivered on the contract or order.

TABLE VI. Goup B inspection.

I nspection Requi r enent Test

par agr aph net hod

par agr aph

Life 1/ 2/ 3/ 3.23 4.8.18
Dielectric wthstanding voltage 4/ 3.10 4.8.5
Insul ation resistance 4/ 3.11 4.8.6
Electrical characteristics 4/ 3.12 4.8.7
Vi sual inspection (external) 3.1, 3.29, 3.31 4.8.1

1/ Sanple units shall be tested in a predeternined sequence as defined by the
manuf acturer and approved by the qualifying activity. Al |oads specified
in the applicable specification sheet, except internediate current and
mechanical life, shall be represented. Al |oads need not be represented
in a 6 nonth nai ntenance period but shall be represented within two 6 nonth
mai nt enance peri ods.

2/ Wen 115/200 V ac, 3 phase rating is specified, 115 V ac, 1 phase testing

is not required.

3/ If the lanp load is equal to or less than 0.5 times the notor |oad rating,

the lanp load test need not be run.

4/ Testing sequence optional for insulation resistance, dielectric wthstanding

vol tage, and coil resistance only.

4.7.3.2 Goup Cinspection. Goup Cinspection shall consist of the tests specified in table VII. Goup C
inspection shall be made on sanple units selected frominspection |ots which have passed the group A inspection.

4.7.3.2.1 Sanpling plan. Three sanple units shall be taken from production every nmonth for Cl, two sanples for
C2 every 6 nmonths, two sanples for C3 every 6 nonths, two sanples for C4 every 6 nonths, two sanples for C5 every
12 months, and two sanples for C6 every 36 nonths.

4.7.3.2.2 Failures. No failures shall be permtted except for intermediate current in Cl (see footnote 1/ of
table VI1).

4.7.3.2.3 Disposition of sanple units. Sanple units which have been subjected to group C inspection shall not
be delivered on the contract or order.

4.7.3.3 Nonconpliance. During group B and group C inspections, when a failure exceeds the all owabl e nunber of
failures, the manufacturer shall notify the qualifying activity and the cognizant inspection activity of such
failure within 5 working days. The manufacturer shall prepare to take corrective action on the materials or
processes, or both, as warranted, and on all units of product which can be corrected and whi ch were nmanufactured
under essentially the sane materials and processes, and which are considered subject to the sane failure.
Accept ance and shi pment of the product shall be discontinued until corrective action, acceptable to the qualifying
activity has been taken. After the corrective action has been taken, group B and group C inspections shall be
repeated on additional sanple units (all tests, or the tests which the original sanple failed, at the option of
the qualifying activity). Goup A inspection may be reinstituted; however, final acceptance and shi pment shall be
withhel d until the group B or group C inspection has shown that the corrective action was successful.
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TABLE VI1. Goup Cinspection.
I nspection Requi r enent Test Nunber of
par agr aph net hod sanpl e units
par agr aph for inspection

Cl (every nonth)
Internal noisture 3.28 4.8.23 S),
Internediate current 1/ 3.24 4.8.19 *
Dielectric wthstanding voltage 2/ 3.10 4.8.5 NQ 3
Insul ation resistance 2/ 3.11 4.8.6 *
Electrical characteristics 2/ 3.12 4.8.7 *
Vi sual inspection (external) 3.1,3.29,3.31 4.8.1 S)-

C2 (every 6 nonths)
Ther mal shock 3.13 4.8.8 S),
Shock (specified pulse) 3/ 3.14 4.8.9 *
Vibration 3/ 3.15 4.8.10 *
Ternminal strength 3.17 4.8.12 NQ 2
Dielectric wthstanding voltage 2/ 3.10 4.8.5 *
Insul ation resistance 2/ 3.11 4.8.6 *
Electrical characteristics 2/ 3.12 4.8.7 *
Vi sual inspection (external) 3.1,3.29,3.31 4.8.1 *
Seal 3.9 4.8.4 S)-

C3 (every 6 nonths)
Overload (highest dc resistive load) 4/ 3.20 4.8.15 S),
Life (highest rated dc, 50,000 cycles) 3.23 4.8.18 *
Dielectric wthstanding voltage 2/ 3.10 4.8.5 NQ 2
Insul ation resistance 2/ 3.11 4.8.6 *
Electrical characteristics 2/ 3.12 4.8.7 *
Vi sual inspection (external) 3.1,3.29,3.31 4.8.1 S)-

C4 (every 6 nonths)
Mechanical life 3.25 4.8.20 S),
Dielectric withstanding voltage 3.10 4.8.5 *
I nsul ation resistance 3.11 4.8.6 NQ 2
Qperate and rel ease tine 3.12.5 4.8.7.5 *
Vi sual inspection (external) 3.1,3.29,3.31 4.8.1 S)-

C5 (every 12 nonths)
Rupt ure 3.21 4.8.16 S),
Dielectric withstanding voltage 3.10 4.8.5 *
I nsul ation resistance 3.11 4.8.6 NQ 2
Seal 3.9 4.8.4 S)-

C6 (every 36 nonths)
Salt spray 3.19 4.8.14 S),
Accel eration 3.16 4.8.11 *
Resi stance to sol dering heat 3.18 4.8.13 *
Resi stance to sol vents 3.26 4.8.21 *
Dielectric wthstanding voltage 2/ 3.10 4.8.5 NQ 2
Insul ation resistance 2/ 3.11 4.8.6 *
Electrical characteristics 2/ 3.12 4.8.7 *
Vi sual inspection (external) 3.1,3.29,3.31 4.8.1 *
Seal 3.9 4.8.4 S)-

See footnotes at end of table.
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TABLE VI1. Goup Cinspection - Continued.
I nspection Requi r enent Test Nunber of
par agr aph net hod sanple units
par agr aph for inspection

C7 (every 36 nonths)
Time current relay characteristics 3.22 4.8.17 S),
Dielectric withstanding voltage 3.10 4.8.5 *
I nsul ation resistance 3.11 4.8.6 NQ 2
El ectrical characteristics 3.12 4.8.7 *
Seal 3.9 4.8.4 S)-

C8 (every 36 nonths)
Conti nuous current 3.27 4.8.22 S),
Dielectric withstanding voltage 3.10 4.8.5 *
I nsul ation resistance 3.11 4.8.6 NQ 2
El ectrical characteristics 3.12 4.8.7 *
Vi sual inspection (external) 3.1,3.29,3.31 4.8.1 *
Seal 3.9 4.8.4 S)-

1/ One internediate current failure per 6 nonth retention period shall be pernmitted in accordance with
FR groupings of sinmilar relay types as approved by the qualifying activity.

2/ Testing sequence optional for insulation resistance, dielectric w thstanding voltage, and coil
resi stance only.

3/ Each nmounting configuration to which a manufacturer is qualified will be represented during the
normal continuous periodic testing period. It will usually take nore than one periodic testing
period to achieve testing of all of the applicable nountings.

4/ Applicable to high level |oad ratings.

4.8 Methods of inspection.
4.8.1 Visual and nechanical. Relays shall be examined to verify that the materials, external interface and

construction, physical dinensions (only required where mechanical inspection is specified), nmarking, and
wor kmanship are in accordance with the applicable requirements (see 3.1, 3.4, 3.5, 3.29, 3.30, and 3.31).
Par agraph 3.30 inspection requirenents apply only when indicated.

4.8.2 Run-in screening (see 3.7).

a.

H gh tenperature. For qualification inspection only; relays shall be subjected to +125°C with rated

vol tage or current on the coil circuit for 1 hour for nonlatching relays; for latching relays, one coil
shal | be energized for 0.5 hour. At the end of this period, the pickup value (voltage), or latch and
reset voltage, shall be neasured to determne conpliance to 3.1. For latching relays, repeat the test
after the other coil has been energized for 0.5 hour. For group A testing, relays shall be subjected to
+125°C, the test chanber shall stabilize at +125°C after the specinens have been inserted into the test
chanber. The test shall be performed with rated voltage or current on the coil for 15 m nutes m ni mum
for nonl atching rel ays wei ghing one ounce or |ess and 30 mnutes ninimumfor relays wei ghing over one
ounce. At the end of each period, the specified pickup value (voltage) shall be neasured to determ ne
conpliance with 3.1. For latching relays, one of the two coils shall be energized with rated vol tage or
current for 7.5 mnutes mnimum For latching relays, repeat this test after the other coil has been
energized with rated voltage or current for 7.5 minutes mnimum The specified pickup value (voltage)
shal |l be neasured to determine conpliance with 3.1. Wile at this tenperature, the relays shall be
subjected to a 2,500 cycle run-in test. The cycling rate shall be cal cul ated using the fornul as bel ow
and the maxi mum operate and rel ease tinmes as specified, see 3.1 for the relay under test. For |atching
rel ays, use the latch/reset tines. Relays shall have the contacts |oaded as follows: Open circuit |oad
voltage 10 nV dc to 50 nV dc or peak ac. The load current shall be 10 pA to 50 pA. The contact
resistance or voltage drop, as applicable, of each pair of mated contacts shall be nonitored during 40
percent m ni num of each "on" and each "off" period. The test equipnent shall automatically turn off when
a failure occurs, or shall record every failure.

Low tenperature. Follow ng high tenperature, for qualification only, relays shall be subjected to -65°C
with the coil or coils de-energized for 1 hour. For group A testing, relays shall be subjected to -65°C,
the test chanber shall stabilize at -65°C after the speci mens have been inserted into the test chanber.
The test shall be performed with the coil or coils de-energized for fifteen mnutes mninmmfor rel ays
wei ghi ng one ounce or less and thirty nminutes mninmumfor relays wei ghing over one ounce. At the end of
either period, the specified dropout value (voltage) shall be neasured to deternine conpliance with 3.1.
For latching relays, dropout voltage neasurenent is not required. Wiile at this tenperature, the relays
shal | be subjected to a 2,500 cycle run-in test in accordance with the procedure outlined in 4.8.2a.
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4.8.2.1 Cycling-rate. The cycle rate shall be a maxi num of 0.1/ (maxi numoperate time (seconds) plus nmaxi num
rel ease time (seconds)) cycles per second where the operate and rel ease tinmes are those of the relay under test.

Maxi mum cycl e rate 0.1
(cycl es per second) =

Maxi mum operate time + nmaxi numrel ease tine
(seconds) (seconds)

For latching rel ays: 0.1
Maxi mum cycle rate =

2X maxi num | atch/reset tine (seconds)

4.8.3 Solderability (see 3.8). Relays shall be tested in accordance with nmethod 208 of M L-STD-202. The
following details and exceptions shall apply: Al terminations of each part shall be tested.

4.8.4 Seal (see 3.9). Relays shall be tested in accordance with 4.8.4.1 or 4.8.4.2, as applicable. 1In case of
di spute, nethod 1014 of ML-STD 883, test condition B shall govern.

4.8.4.1 Relays sealed with a tracer gas. Relays sealed with a tracer gas shall be tested in accordance with
nmet hod 112 of M L-STD- 202, or at the option of the nanufacturer, method 1014 of M L-STD-883. The foll ow ng
details shall apply: Method 112 of M L-STD 202:

a. Test condition C, procedure IV. Relays shall be back-filled with a heliumtracer gas (90 percent dry gas
and 10 percent heliunm). For gross leak, silicone oil shall not be used.

b. Leakage rate sensitivity: 1 X 10°® atmcm?3s of air.
C. Measurenents after test: Not applicable.
d. Met hod 1014 of M L-STD-883, test condition B (gross |eak test not required).
4.8.4.2 Relays sealed without a tracer gas. Relays sealed without a tracer gas shall be tested in accordance

with nethod 1014 of ML-STD-883. At the option of the nmanufacturer, 4.8.4.2a or 4.8.4.2b may be used. The
followi ng details shall apply:

a. Method 1014 M L- STD- 883:

(1) Test condition Al or A2.

(2) Measurenents after test: Performa gross leak test in accordance with nethod 112 of M L-STD 202,
test condition A, B, or D. Silicone oil shall not be used. At the option of the nanufacturer, the
gross |leak test of nethod 1014 of ML-STD- 883, test condition C, may be used.

b. Met hod 1014 of M L-STD-883, test condition B (gross |leak test not required).
4.8.4.3 Radioisotope dry gross leak test (optional). This test shall be used only to test devices that

internally contain some krypton-85 absorbing nedium such as electrical insulation, organic, or nolecul ar sieve
material. This test shall be permitted only if the follow ng requirements are net:

a. A .005 inch (0.1270 nm) to .010 inch (0.2540 mm) dianeter hole shall be made in a representative unit of
the device to be tested. (This is a one tine test that remains in effect until a design change is nade
inthe relay internal construction.)

b. The device shall be subjected to this test condition. |If the device exhibits a hard failure, this test
condition may be used for those devices represented by the test unit. |If the device does not fail, this
test shall not be used and instead a +125°C fl uorocarbon gross |eak shall be performed in accordance with
nmet hod 112, M L-STD 202, test condition D, except the speci men shall be observed fromthe instant of
imersion for 1 mnute mnimumto 3 mnutes nmaxi mum

4.8.4.3.1 Apparatus. The follow ng apparatus shall be required for this test:
a. Radi oactive tracer gas activation consol e containing krypton-85/dry nitrogen gas m xture.

b. Counting station with sufficient sensitivity to determine the radiation |evel of krypton-85 tracer gas
i nside the device.

c. Tracer gas mxture: Krypton-85/dry nitrogen with a m ninum allowable specific activity of 100

m crocuries per atnosphere cubic centimeter. The specific activity of the krypton-85/dry nitrogen
m xture shall be a known val ue and deternined on a once-a-nonth basis as a m ni num
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4.8.4.3.2 Procedure. The devices shall be placed in a radioactive tracer gas activation tank and the tank
shal |l be evacuated to a pressure not to exceed 0.5 torr. The devices shall then be subjected to a m ni mumof 10
psig of krypton-85/dry nitrogen gas mxture for 30 seconds. The gas m xture shall then be evacuated in storage
until a pressure of 2.0 torr nmaxi numexists in the activation tank. The evacuation shall be conpleted in 5
m nutes maxi num The evacuation tank shall then be backfilled with air (air wash). The devices shall then be
renoved fromthe activation tank and leak tested within 2 hours after gas exposure with a
scintillation-crystal-equipped counting station. Devices indicating 1,000 counts per mnute or greater above the
anbi ent background of the counting station shall be considered a gross |leak failure.

TABLE VI11. Test details for dielectric withstanding voltage.
Poi nts of application Test vol tage
Bet ween case, frame, or enclosure and 1,000 +5 percent volts ac
between all contacts in the energized plus twice rated vol tage or
and de-energi zed (latch/reset) positions the specified value %5
Bet ween case, frame, or enclosure and per cent

coil(s)
Between all contacts and coil (s)
Bet ween open contacts in the energized
and de-energi zed (latch/reset) positions
Bet ween coils of latching relays
Bet ween contacts poles in the energized
and de-energi zed (latch/reset) positions
(applicable to mltipole relays)

4.8.5 Dielectric withstanding voltage (see 3.10). Relays shall be tested as specified in 4.8.5.1 and in
accordance with 4.8.5.2. Testing in accordance with 4.8.5.2 is not applicable to group A, group B, group Ci,
group C5, or group C6 inclusive.

4.8.5.1 At atnospheric pressure. Relays shall be tested in accordance with nethod 301 of M L-STD 202. The
followi ng details shall apply:

a. Poi nts of application and magnitude of test voltage: As shown in table VIII.

b. Maxi mum | eakage current: 1 mA.  For group A, |eakage current neasuring device shall be capable of
nmeasuring the | eakage current to an accuracy of at |east 10 percent.

C. Duration of application: 60 seconds mnimumfor qualification and group B and group C tests; 5 seconds
m ni mum for group A tests.

d. Attributes data is acceptable.

4.8.5.2 At reduced baronetric pressure. Relays shall be tested in accordance with method 105 of M L- STD- 202.
The followi ng details shall apply:

a. Met hod of mounting: Nornal nounting neans.
b. Test condition: Test condition C

c. Tests during subjection to reduced pressure: As specified in points of application in table VI1I, except
test voltage shall be 350 volts.

d. Duration of application: 60 seconds mnimumfor qualification and group C tests.
e. Attributes data is acceptable.

4.8.6 Insulation resistance (see 3.11). Relays shall be tested in accordance with method 302 of M L-STD 202
with the relay in the energized and de-energized positions. The followi ng details shall apply unless otherw se
speci fi ed:

a. Test condition: A (for relays with coil and contact ratings both bel ow 60 volts), and B (for all other
rel ays).

b. Poi nts of nmeasurenent: As specified in points of application in table V1.
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4.8.7 Electrical characteristics (see 3.12).

4.8.7.1 Coil resistance (see 3.12.1). Relay coils shall be tested in accordance with nethod 303 of M L-STD 202
(see 6.9 for optional tenperature conversion formula).

4.8.7.2 Maximumcoil current (see 3.12.2). Wien rated voltage is applied to the coil termnals, the current
must be within the limts as specified (see 3.1). Apply rated voltage for 5 seconds maxi num

4.8.7.3 Static contact resistance and contact voltage drop (see 3.12.3).

4.8.7.3.1 Static contact resistance. Relays shall be tested in accordance with nethod 307 of M L-STD 202. The
followi ng details and exceptions shall apply:

a. Met hod of connection: Connection jigs or other suitable neans.

b. Test load: 10 mA maxinumat 6 V naxi num (dc or peak ac). Post test loads for high level life and
intermediate current: Current and voltage shall be the same as the life (for group B tests) or
intermediate current (for group Cl tests) or 100 mA at 28 volts dc nmaxi num

C. Nunber of actuations prior to neasurement: None.

d. Nunmber of test activations: Three.

e. Nunber of measurenents per activation: One in each closed contact position.

f. Poi nts of measurenents:

(1) Between all normally closed nated contacts.

(2) Between all normally open mated contacts, with the coil energized with rated coil voltage (or
current).

4.8.7.3.2 Contact voltage drop. Relays shall be tested in accordance with nethod 307 of M L-STD 202. The
followi ng details and exceptions shall apply:

a. Met hod of connection: Connection jigs or other suitable neans.
b. Test load: Rated resistive at 6 V maxi mum (dc or peak ac). Contacts shall not make or break this |oad.
C. Nunber of actuations prior to neasurement: None.

d. Nunber of test activations: Ten. For group A group B, group Cl, and group C5, one reading per contact
shal | be used.

e. Nunber of measurenents per activation: One in each closed contact positions. Unless otherw se specified
(see 3.1), the contact voltage drop shall be neasured within 2 seconds nmaxi mum

f. Poi nts of measurenents:
(1) Between all normally closed nated contacts.

(2) Between all normally open mated contacts, with the coil energized with rated coil voltage (or

current).
g. Post test loads for high level life and internediate current: Current and voltage shall be the sanme as
the life (for group B tests) or internediate current (for group Cl tests) or 100 mA at 28 volts dc
maxi mim

4.8.7.4 Specified pickup or latch/reset, hold, and dropout values (voltages) (see 3.12.4). Specified pickup or
latch/reset, hold, and dropout values (voltage) shall be neasured as specified in 4.8.7.4.1, 4.8.7.4.2, 4.8.7.4.3
or 4.8.7.4.4. For qualification inspection, the relay shall be nounted in each of three mutually perpendicul ar
pl anes unl ess otherw se specified (see 3.1). For quality conformance inspection, the relay nmounting position is
optional. A suitable indicating device shall be used to nonitor contact position. During the test all contacts
shal | not change state (break or renmake) when the coil is energized at or above the specified pickup or
latch/reset value (voltage); when the coil voltage is lowered to any value at or above specified hold val ue
(vol tage); or when the coil voltage is reduced fromthe specified dropout value (voltage) to zero. It is
perm ssible to performspecified pickup or latch/reset, hold, and dropout values (voltages) using step function
vol tage changes as specified in 4.8.7.4.1 or 4.8.7.4.2, 4.8.7.4.3, and 4.8.7.4.4. Due to the fact that slow
ranping will overheat relay coils and vary specified pickup or latch/reset, hold, and dropout val ues (voltages)
the step function method shall be the governing nethod in cases of dispute. For qualification, and group C
inspections testing, specified pickup or latch/reset, hold, and dropout val ues (voltages) shall be neasured at
m ni mum anbi ent, and maxi mum tenperatures specified (see 3.1). Followi ng group B, group Cl, group C3, and group
C4 testing, the over the tenperature range values for specified pickup, hold, and dropout shall apply at anbi ent
tenperature

4.8.7.4.1 Specified pickup value (voltage) (not applicable to latching relays). The voltage shall be increased

fromzero until the relay operates, and the specified pickup value (voltage) shall be neasured. It is
perm ssible to perform specified pickup value (voltage) using a step function voltage change as follows and as
illustrated on figure 5. In addition to step function changes in voltage |evels as depicted on figure 5, rapid
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vol tage ranps, rapidly increasing small incremental steps and conbination of step functions and ranps may be used
to achi eve the specified pickup, hold, and dropout values (voltages) sequencing.

a. Step up to the specified pickup value (voltage), contacts shall have transferred and all normally open
contacts shall be nade.

b. Apply rated coil voltage.
c. Step down to specified hold value (voltage). Normally open contacts shall still be naking.

d. Step down to specified dropout value (voltage). Al contacts shall have transferred and all normally
closed contacts shall be naking.

e. Step down to zero voltage.

4.8.7.4.2 Specified latch/reset value (voltage) (applicable to latching relays only). Before nmeasuring the
speci fied pickup value (voltage), establish that all contacts are in their last energized node for |atching relays
(see 3.1). If not, apply rated voltage to establish last energized position. Gadually increase the voltage to
the latching coil until the contacts transfer and the specified operate (latch) value (voltage) shall be neasured.
Apply rated | atching voltage and reduce to zero. Gadually increase the voltage to the reset coil until the

contacts transfer and the specified pickup (reset) value (voltage) shall be nmeasured. It is pernmissible to
per f orm maxi num pi ckup (latch/reset) value (voltage) using a step function as follows and as illustrated on figure
5.

a. Step up to specified latch value (voltage) for latching relay. The contacts shall have transferred to
the latch position.

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

c. Step up to specified reset value (voltage) for latching relays. The contacts shall have transferred to
reset position.

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

4.8.7.4.3 Specified hold value (voltage) (not applicable to latching relays). Rated voltage shall be applied
to the coil. The voltage shall then be reduced to the specified hold value (voltage) (see 3.1 and 6.10). All
contacts shall not change state. It is permissible to performthis test using the step function voltage program
described in 4.8.7.4.1 and on figure 5.

4.8.7.4.4 Specified dropout value (voltage) (not applicable to latching relays). Rated voltage shall be
applied to the coil. The voltage shall then be gradually reduced until all contacts return to the de-energized
position and the specified dropout value (voltage) shall be nmeasured. It is permssible to performthis test
using the step function voltage programdescribed in 4.8.7.4.1 and on figure 5.

4.8.7.5 Qperate and release tine (see 3.12.5). Operate and rel ease tine shall be neasured using an
osci | | oscope or other acceptabl e nmeans approved by the qualifying activity. Rated voltage shall be applied to the
coil. Contact load conditions shall be 6 V dc maxi numor peak ac at 10 mA maxi num The circuit shown on figure
6, or equivalent, shall be used. The operate and release tinme shall be exclusive of contact bounce or contact
stabilization time. Timng nmeasurenents shall be made on all contact sets. Release tinme is not applicable to
latching relays. El ectronic instrunentation or other suitable means may be used for group A inspection.
Det erm nation of conpliance to the simultaneously sw tching requirenent shall be made, by conparing the highest
time to the lowest tine of the poles as neasured for operate and rel ease tinme. The procedure for neasurenent
shal | be approved by the qualifying activity.
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4.8.7.5.1 Break before make (see 3.12.5.1). The circuit shown on figure 7 or an equivalent circuit approved

by the qualifying activity shall be used to nmonitor contact position.

Nonl at ching rel ays
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4.8.7.6 Contact dynamic characteristics (see 3.12.6).

4.8.7.6.1 Contact bounce (see 3.12.6.1). Contact bounce shall be neasured on each contact set using an
osci | | oscope or other acceptable nmeans approved by the qualifying activity. The trace shall show contact
switching at operate and rel ease and appropriate timng markers when using an oscilloscope. Rated voltage shall
be applied to the coil. Contacts shall be |loaded with 6 V dc nmaxi mum or peak ac at 10 mA naxi um After high
level rated load life and internedi ate current tests, contact bounce shall be neasured at 100 nA at 28 V dc. A
contact bounce shall be considered any occurrence equal to or greater than 90 percent of the open circuit voltage
with a pulse width of 10 us or greater. The circuit shown on figure 6, or equivalent, shall be used.

4.8.7.6.2 Contact stabilization tinme (see 3.12.6.2). Contact stabilization tinme shall be nmeasured on each
contact set using an oscilloscope or other acceptable neans approved by the qualifying activity. The equi pnent
shal | have the capability of indicating a failure pulse width of greater than 1 ps. The trace shall show contact
switching at operate and rel ease, appropriate timng narkers, and maxi mum al | owabl e contact voltage drop markers
(which equates to the allowable static contact resistance). Rated voltage shall be applied to the coil. Contacts
shall be | oaded with 50 nV dc naxi mum or peak ac at 50 mA nmaxi num Contact stabilization time shall be defined as
the maximumtime allowed for the contacts to reach and naintain a static contact resistance state follow ng the
actual operate or release time of the relay (essentially, it is the sumof the contact bounce tine (see 6.10) and
the tine for the dynanmic contact resistance to stabilize to the static contact resistance). The circuit shown on
figure 6, or equivalent, shall be used. After high level rated load life and internediate current tests, the
contacts shall be |oaded at 100 mA at 28 V dc and contact bounce in lieu of contact stabilization tine shall be
nmeasured as specified in 4.8.7.6.1.

4.8.7.7 Coil transient suppression (applicable to dc operated relays with internal coil suppression) (see
3.12.7). The coil shall be connected as shown on figure 8 or by an equivalent test circuit and tested as
speci fied bel ow.

NOTE: Vol tage greater than the maxi mum specified nmay danage the coil transient suppression device.

a. The switching relay shall be a mercury wetted contact switching relay or a solid state relay w thout any
built-in transient suppression function. E is rated operating voltage for the relay under test. The
switching relay is operated froma source vol tage i ndependent of E. CROis cathode-ray oscilloscope with
arisetine of 20 ns or less. The horizontal (time) deflection scale shall be set at 0.5 nmillisecond
(ns) to 1 ms per division (0.5 ms/cmto 1 ms/cn), and the vertical (voltage) defection to such that the
vertical gain provided accuracy in reading. Exanple: 5 V/cmfor a 12 V back EMF [imt, or 10 VVicmfor a
24 V back EMF limt. Both horizontal (tine) and vertical (voltage) deflection traces shall be of a
calibrated grid spacing (i.e., cmor mm.

b. The source, E, shall be a | ow inpedance source capable of delivering the rated coil voltage with no
limting resistor or potentioneter used to regulate the line voltage. (Having |ow source inpedance
representing a typical application is nore inportant than having the exact rated voltage.)

c. The switching relay shall be closed for a mninumof ten times the operate tine of the test relay, or

swi tching relay whichever is longer, to allow the oscilloscope and circuit network to stabilize and then

opened to obtain the induced voltage deflection trace. Relay shall be cycled at 10 Hz +2 Hz with

approxi matel y equal open and closed tines.

(1) The reading shall be observed on the oscilloscope or other equivalent electronic test
instrunentation. The magnitude of the induced voltage transient shall be noted. A typical trace is
presented on figure 9.

(2) The maxi mum val ue of three consecutive readi ngs shall be noted.

(3) Unless otherw se specified, the tenperature at the tinme of the testing shall be +25°C 5°C.

d. For group A testing, only one neasurenment and other suitable tests nethods may be used to verify that the
back EMF (coil kick) is within the specified limt.
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4.8.7.8 Neutral screen (applicable to latching relays only) (see 3.12.8). Relays shall be tested as follows:

a.

Apply rated coil voltage to both coils simltaneously for a period of 10 ms minimum After voltage is
renoved, determne if the relay contacts are in neutral position.

If the relay contacts will not maintain a neutral position, repeat step 4.8.7.8a twice. A relay which
will not assume a neutral position for these three successive cycles is considered an acceptable part and
does not require further testing. Relays which remain in a neutral position shall be tested as follows:

(1) Apply a 10 ns 1 ns pul se of the nmaxi mumallowable (at +25°C) latch voltage to the latch coil.
Verify that the relay has latched. Failure to latch shall be cause for rejection.

(2) Repeat step 4.8.7.8a above.

(3) Apply a 10 ns 1 ns pul se of the nmaxi mum allowable (at +25°C) reset voltage to the reset coil.
Verify that the relay has reset. Failure to reset shall be cause for rejection.

4.8.8 Thermal shock (see 3.13). Relays shall be tested in accordance with nethod 107 of M L-STD 202. The
followi ng details and exceptions shall apply:

a.

Special nounting: Relays shall be suspended in the test chanber by twi ne, or other nonheat conducting
material. Test |leads may be used for nounting; however, they shall not provide a heat sink.

Test condition: Test condition B, except exposure tine at tenperature extreme during the fifth cycle
shal |l be for 2 hours each.

Measurenents at each tenperature extreme during steps 1 and 3 of this fifth cycle at the end of each
tenperature exposure, and with the relays still in the conditioning chanber, the specified pickup and
dropout val ues (voltages) and operate and rel ease tine, shall be nmeasured as specified in 4.8.7.4 and
4.8.7.5, respectively. Specified pickup and dropout val ues (voltages) shall be neasured in only one
pl ane.

Exam nation after test: Relays shall be visually exam ned for cracking, peeling, and flaking of the
finish, and the dielectric withstanding voltage and insul ation resistance shall then be neasured as
specified in 4.8.5.1 and 4. 8.6.

4.8.9 Shock (specified pulse) (see 3.14). Unless otherw se specified (see 3.1), relays shall be tested in
accordance with method 213 of ML-STD-202. The follow ng details and exceptions shall apply:

a.

Mounting nmethod: For relays having flanges or studs, nmounting shall be by the flanges or studs; and for

rel ays without flanges, nounting shall be by plugging into sockets, or other suitable nmeans approved by
the qualifying activity.

Test condition: Test condition A, B, or C, as applicable (see 3.1).

El ectrical load conditions: 1In each direction of shock, the coil shall be de-energized during two shocks
and energized with rated vol tage during one shock.

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

Measurenents during shock: Contacts shall be nonitored with an adequate test circuit as approved by the
qualifying activity. The test circuit shall verify that no opening of closed contacts in excess of 10 ps
and no false closure or bridging of open contacts occurs in excess of 1 pus. The contact |oad shall be 10
mA maxi numat 6 V dc maxi num (dc or peak ac).

Exam nation after test: Relays shall be exam ned for evidence of structural failure or other damage
whi ch mght inmpair the operation of the relay.
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4.8.10 Vibration (see 3.15).

4.8.10.1 Vibration (sinusoidal). Unless otherw se specified (see 3.1), relays shall be tested in accordance
with nethod 204 of ML-STD-202. The following details and exceptions shall apply:

a.

b.

Mounting nmethod: As specified in 4.8.9a.

El ectrical load conditions: For qualification and group C inspections, relays shall be tested with the
coil energized for 2 hours at rated voltage and with the coil de-energized for 2 hours, in each of the
three nutually perpendicular (x, y, and z) axes (for latching relays, relays shall be tested with the
coils de-energized; 2 hours with the latch coil last energized and 2 hours with the reset coil |ast
energi zed in each of the 3 nutually perpendicular relay axes).

Test condition: Test condition D, except vibration level is the | esser of 0.195 inch (4.95 mm) doubl e
anplitude or 30 G and frequency range is 10 Hz to 3,000 Hz unless otherw se specified (see 3.1).

Tests during vibration: As specified in 4.8.9e.

Exam nation after test: Prior to removal fromtest fixture and w thout disturbing the relay, apply

maxi mum over the tenperature range pi ckup voltage value (see 3.1) to the coil and verify that relay
contacts transfer. Renove coil voltage and verify that relay contacts transfer. Failure of relay
contacts to transfer shall be cause for rejection. After renmoval fromtest fixture, the relays shall
then be inspected for evidence of structural failure or other danage which night inpair the operation of
the rel ay.

Unl ess ot herwi se specified (see 3.1), for group A testing, only one cycle shall be perforned over the
frequency range of 100 Hz to 3,000 Hz unl ess otherw se specified (see 3.1). The relay shall be vibrated
in the direction of contact notion. At the option of the manufacturer, the relay production |lot may be
divided in three equal groups and each group shall be tested in one of three nmutually perpendicul ar axes
(x, y, and z). Wen relays are tested as specified in the optional procedure, a failure of any relay in
any axis shall require 100 percent inspection of all relays in the production lot in each axis. The
cycle shall consist of 3 mnutes up with the coil energized with rated voltage and 3 mi nutes down with
coil de-energized. Latching relays shall remain in each |atched position with no voltage applied to the
coils 3 mnutes in the latch position and 3 mnutes in the reset position.

4.8.10.2 Vibration (random). Unless otherwi se specified, relays shall be tested in accordance w th nmethod 214
of ML-STD 202. The follow ng details and exceptions shall apply:

a.

b.

d.

e.

Mounting nmethod: As specified in 4.8.9a.

El ectrical load conditions: Relays shall be tested with the coil energized at rated voltage for 7.5
mnutes and with the coil de-energized for 7.5 mnutes, in each of three nutually perpendicular (x,y, and
z) axes. Latching relays shall be tested with the coils de-energized; 7.5 minutes with the latch coil

| ast energized and 7.5 nminutes with the reset coil |ast energized. Wen applicable to group A
inspection, the test tine shall be 3 mnutes for each state described above.

Test condition: Test condition |G (0.4 G/Hz, 23.1 rns G unless otherwise specified (see 3.1).

Tests during vibration: As specified in 4.8.9e.

Exam nation after test: As specified in 4.8.10.1e.

4.8.11 Acceleration (unless otherw se specified, see 3.1 and 3.16). Relays shall be tested in accordance with
nmet hod 212 of ML-STD-202. The followi ng detail and exceptions shall apply:

a.

b.

C.

Mounting nmethod: As specified in 4.8.9a.

Test conditions: Test condition A, 30 Gs, unless otherw se specified (see 3.1). (Acceleration shall be
applied in each direction along three mutual |y perpendicul ar axes of the specinmen. One axis shall be in
the direction nost likely to cause malfunction.) In each direction, the coil shall be de-energized for 5
mnutes, rated coil voltage shall be nonentarily applied; and the voltage shall be reduced to the maxi mum
anbi ent pickup voltage as specified (see 3.1) for 5 mnutes. Latching relays shall renain in each

| at ched position with no voltage applied to the coils. Contacts shall be nonitored for proper position.

Exam nation after test: As specified in 4.8.9f.

4.8.12 Terminal strength (see 3.17). Relays shall be tested in accordance with nethod 211 of ML-STD-202 in
accordance with the following, as specified in 3.1. Unless otherw se specified herein, two term nals of each
discrete design, size, and configuration shall be tested; however, if there is only one of such design, size, and
configuration, it shall be tested.

4.8.12.1 Pull test (all termnal types). Termnals shall be tested as specified in test condition A the force

shal |

be as specified (see 3.1).

4.8.12.2 Bend test (all termnal types). Each termnal shall be bent 20 degrees to 30 degrees in both
directions fromthe normal axis in a given plane and after returning it to normal, the ternminal shall be bent 20
degrees to 30 degrees in both directions perpendicular to the previous plane. The termnals shall be returned to

their

normal positions. Followi ng the bend test, the applicable pull force specified in table | X shall be applied

to each ternminal for a period of 15 seconds to 30 seconds.
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TABLE | X. Pull force.

* Term nal di anet er * Pull force *
* * (pounds) *
* (i nches) * (mm * *
* 0.035 - 0.047 * (.89 - 1.19) * 5 10.5 *
* 0.023 - 0.0349 * (.58 - .886) * 3 10.3 *
*Less than 0.023 * (.58) * 2 +0.2 *

4.8.13 Resistance to soldering heat (see 3.18). Relays shall be tested in accordance with nmethod 210 of
M L- STD-202. The followi ng details and exceptions shall apply:

a. Depth of imersion in nmolten solder: Wthin .060 inch £.020 inch (1.52 nm +0.051 mm) of the relay base.
b. Test condition: B.

C. Measurenents after test: Insulation resistance, coil resistance (maxi mumcoil current when specified,
see 3.1), contact resistance, and specified pickup or latch/reset, hold, and dropout val ues (voltages),
shal | be neasured as specified in 4.8.6, 4.8.7.1, 4.8.7.3.1, and 4.8.7.4, respectively.

d. Exam nation after test: As specified in 4.8.9f.

4.8.14 Salt spray. Relays shall be tested in accordance with nethod 101 of M L-STD-202. The follow ng details
and exceptions shall apply:

a. Applicable salt solution: 5 percent.
b. Test condition: B.

C. Exam nation after test: Relays shall be exam ned for evidence of peeling, chipping, blistering, of the
finish, and exposure of base netal due to corrosion that can adversely affect the operation or
performance of the relay.

4.8.15 Overload (applicable to high level relays only) (see 3.20). The contacts of the relay shall be caused
to make and break the overload values and durations as shown in table X for 50 operations at each of the maxi num
systemvol tage (open circuit) ratings. An individual relay shall be used for each load condition specified. For
doubl e throw rel ays, separate tests shall be performed for the normally open and for the normally closed contacts.
Each rel ay case shall be connected to systemground through a single nornal-blow fuse rated at the greater of 100
mA or 5 percent of load current. The equi prent shall be capable of nonitoring 40 percent nmininum of the actual
opened and closed tine of each contact. The nonitoring equipment shall automatically hold the relay under test in
the state in which the failure occurs (energized or de-energized) and the contact voltage shall be renmoved unl ess
otherwi se specified. Al contacts in each sanple unit shall switch identical |oads unless otherw se specified.
Fol l owi ng cycling, the electrical continuity of each case-grounding fuse shall be checked. Wen 115/200 V ac 3
phase on relays with three or nore poles, only three adjacent poles need to be tested.

TABLE X. Overload val ues and durations.

* Relay rating * Percent rated resistive |oad * Duty cycle (seconds) =*
*  Amperes *28 V dc *115 V ac * 115/200 Vac * On #0.05 * OFf *1 *
* * * * three-phase * * *
* 0- 24 * 400 * 400 * 600 * 0.2 * 20 *
* 25 and up * 800 * 800 * 800 * 0.2 * 20 *
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4.8.16 Rupture (see 3.21). The relay shall be nade to make and break its rated rupture resistive current each
of the maxi mum voltage (open circuit) ratings, for a mninumof 50 cycles using the values of current and cycling
time in table XI. An individual relay shall be used for each | oad condition specified. For double throw relays,
separate tests shall be perforned for the normally closed and normally open contacts. For those relays with both
ac and dc ratings, ac and dc rupture tests shall be perforned on separate sanples at highest rated vol tage (open
circuit), as specified (see 3.1). Each relay case shall be connected to systemground through a single nornal -
bl ow fuse rated at the greater of 100 mA or 5 percent of load current. The equi prent shall be capabl e of
noni toring 40 percent mnimum of the actual opened and closed tinme of each contact. The nonitoring equi pnent
shal |l automatically hold the relay under test in the state in which the failure occurs (energi zed or de-energi zed)
and the contact voltage shall be renoved unl ess otherw se specified. Al contacts in each sanple unit shall
switch identical |oads unless otherw se specified. Follow ng cycling, the electrical continuity of each
case-groundi ng fuse shall be checked. Wen
115/200 V ac 3 phase on relays with three or nore poles, only three adjacent poles need to be tested.

TABLE XI. Rupture values and durations.

*Relay resistive rating * Percent rated resistive | oad * Duty cycle *
* * * (seconds) *
* Anper es * 28 Vdc =*115 V ac * 115/200 Vac * On * Of >
* * * * three-phase * +.05 * +1 *
* 25 and under * 500 * 500 * 800 * 0.2 * 30 *

4.8.17 Tine current relay characteristics (see 3.22). Each relay tested shall sustain five applications (make
and carry only) of power concurrently on adjacent poles at each of the current levels and for the associated tine
duration as specified (see 3.1). An individual relay shall be used for each load condition specified. Al
contacts in each sanple shall switch identical |oads. Follow ng cycling, the electrical continuity of each case-
groundi ng fuse shall be checked. Wen 115/200 V ac 3 phase on relays with three or nore poles, only three
adj acent poles need to be tested. Relays shall be tested at 28 V dc and 115/200 V ac, 400 Hz, 3 phase. The |oad
shall be resistive. Each relay case shall be connected to system ground through a single normal-bl ow fuse rated
at the greater of 100 mA or 5 percent of load current. The cooling tinme between successive application of current
shall be 30 minutes. Tests shall be performed at room anbi ent conditions and both the nornally open and nornal |y
closed contacts shall be tested.

4.8.18 Life (see 3.23). Unless otherw se specified (see 3.1), relays shall be cycled for 100,000 cycles with
contacts | oaded in accordance with 4.8.18.1 through 4.8.18.6 inclusive, as applicable and with a duty cycle in
accordance with table XIlI. An individual relay shall be used for each | oad condition specified. Relay coil
energi zation shall be asynchronous with the power supply for ac |oads. Each relay case shall be connected to
system ground through a single normal -blow fuse rated at the greater of 100 mA or 5 percent of load current. The
anbi ent tenperature of the interior of the test chanber shall be +125°C mininum The contact resistance or
vol tage drop, as applicable, shall be nonitored during 40 percent mninumof each "on" and each "off" period. The
noni toring equi prent shall automatically hold the relay under test in the state in which the failure occurs
(energi zed or de-energized) and the contact voltage shall be renoved unless otherw se specified. Al contacts in
each sanple unit shall switch identical |oads unless otherw se specified. Follow ng cycling, the electrical
continuity of each case-grounding fuse shall be checked. Wien 115/200 V ac 3 phase on relays with three or nore
pol es, only three adjacent poles need to be tested. Wen 115/200 V ac 3 phase rating is specified in an
i ndi vi dual specification sheet along with 115 V ac 1 phase, testing of the 1 phase load is not required. H gh

level life testing may be performed on separate sanples for the nornally open and nornal ly closed contacts.
TABLE XII. Duty cycle (seconds).
I nductive Mot or Resi stive Lanp
(ac or dc) (ac or dc) (ac or dc) (28 V dc)
On of 1 On of 1/ On of 1/ On o f
0.5 *0.05 3 +0.1 0.35 +0.09 2 #0.1 1.5 #1.0 1.5 #1.0 2 +0.05 7 +2.0
2/

1/ "Of" time may be decreased at the option of the manufacturer.
2/ Duration of the specified inrush current shall be 0.07 second #0.02 second, after which it shall be
reduced to its rated notor |oad for the remai nder of the "On" period.

4.8.18.1 Resistive load. Cycling rate shall be 20 cycles +2 cycles per minute. Suitable resistors shall be
used. Current shall be rated resistive current as specified (see 3.1).
4.8.18.2 Mtor |oad.

4.8.18.2.1 Mdtor load, dc. The relay shall be subjected to the nmininumoperating cycles for making six tines
the rated notor load at rated system vol tage; carrying and breaking the rated notor | oad.
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used . currant shall be rated resistive current as specified (see 3.1).
4.8.18.2 Mtor |oad.

4.9.10 .2.1 Mtor load dc. The relay shall be subjected to the nininmum operating cycles for making six tines
the rated nmotor load at rated system voltagge, carrying and breaking the rated motor |oad.

4.8.18.2.2 Mtor load ac. The ac motor |oad test shall be as specified in 4.8.18.2.1, except that the value
of the ac inrush current shall be five tinmes rated notor |oad current, or as specified (see 3.1).

4.8.18.3 Inductive load. Current shall be rated current. Appropriate inductive |oad conponents as approved by

the qualifying activity shall be used. A suitable resistor may be placed in the circuit to obtain rated
steady-state current flow

4.8.18.3.1 Inductive load dc. Unless otherwise specified (see 3.1), dc inductive |oads shall be conputed in
| aaordanao with the follow ng procedures:

a. The inductor shall be nounted in its normal operating position on a nonnmagnetic plate with no inmmediately
adj acent netal .

b. The load circuit shall be energized through a bounce free contact from a power supply regulated to within
5 percent of the specific rated voltage as shown on figure 10.

c. by measuring the tine for the current to reach 63 percent of its final value, the dc inductance is
cal cul ated as:

L= Rt where:

L is the inductance in henries,

R is the coil resistance in ohns, and

t is the time in seconds for current to reach 63 percent of its final
Val ue.

4,8.18.3.2 Inductive load.ac. The load shall consist of inductive and resistive elements with 0.7 +£0.05
| aggi ng power factor at the voltage and frequency specified (see 3.1).
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FIGURE 10. DC inductive load (inductive current rise time curve).
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operate and release times for the relay under test. For latching relays, the mnimumcycle time shall be 10 (2
times operate tine). Each contact |oad shall be 10 ©A to 50 pA at 10 nV to 50 nV (dc or peak ac). The coil shall
be energized at rated voltage during 50 percent +10 percent of each operation. EXAMPLE:

10 x 8 ns = 80 nms which would be a maxi numof 12.5 cycles (one opening and one closure of a set of contacts) per
second.

4.8.18.6 Mxed loads. The relay shall be subjected to 50,000 cycles as follows. Nornally open and nornal |y
closed contacts shall be tested. Tests on normally open and nornally cl osed contacts shall be perforned
concurrently. The test voltage shall be 28 V dc 1 V dc. During each cycle, the relay coil shall be energized
for 29 seconds +3 seconds and de-energized for 1.5 seconds +0.5 second. During each cycle, the contacts to be
tested shall make, carry, and interrupt the test current specified in the applicable paragraph below. Wile the
contacts are carrying the test current, contact voltage drop neasurenents shall be nmade at the start of the test

and shall not exceed the values shown in table XIIl. Tests on nain and auxiliary contacts shall be perforned
concurrently. The test shall be performed at the maxi mum anbi ent tenperature specified (see 3.1). The test shall
be performed at sea level. The inductor shall be calibrated as specified in 4.8.18.3. For two pole relays, use

two sanples, one for the rated resistive and the 0.5 anpere resistive |oads, the second for the 0.3 anpere
inductive load. The cycles and failures fromboth sanples shall be included in the cal culation of failure rates.

(1f both sanples fail, it counts as two failures.) For three pole relays, only one pole shall be subjected to the
rated resistive load. |If the relay has nore than four poles, the |oads shall be repeated in the sequence |isted
as follows:
Pol e nunber Loads

1 Rated resistive | oad

2 0.5 anpere resistive | oad

3 0.3 anpere inductive | oad

4 Rated resistive | oad

One pole of the relays shall be tested with rated | oad on one normally open and one normal ly closed contact. The
test shall be performed at the maxi mum anbi ent tenperature specified (see 3.1). Both normally open and nornally
closed contacts shall make and break the above specified |oads with no failure throughout the test.

TABLE XI11. Allowable contact voltage drop for mixed | oads test.
* Contact ratings * Initial * Initial * Allowable nmillivolt drop after *
* anperes rated *mllivolt * allowable = tests begins (max.) *
* resistive | oad *drop (max.) *resistance * *
* * *cal cul ated = * * *
* * * (ohm * Anperes * Anperes * Rat ed *
* * * * 0.5 * 0.3 * resistive *
* * * *(resistive) *(inductive) =* | oad *
* 2 (auxiliary * 100 * 0.050 * 56 * 34 * 125 *
*  contacts) * * * * * *
* 5 * 100 * 0.020 * 38 * 23 * 125 *
* 10 * 100 * 0.010 * 31 * 19 * 125 *
* 25 * 100 * 0.004 * 28 * 17 * 125 *
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4.8.19 Internediate current (see 3.24). Internediate current shall not be considered a | ow | evel or high |evel
contact load rating (see 6.1.1). Internediate current life cycles shall not be used for FR determ nation or
mai ntenance. Relays shall be tested as specified in method 312 of ML-STD-202. The follow ng details and
exceptions shall apply:

a. Maxi mum cont act resistance: As specified in 3.24.

b. Coil energizing voltage: Rated voltage (see 3.1).

c. Cycling rate: 10 cycles +2 cycles per minute with nminimmof 75 percent coil "ON' tine. For |atching
relays, the relay shall be in each position for approxi mately one-half the cycle tine. Each coil shall
be energized for a mninumof 75 percent of each operation.

d. Contact current/voltage: 100 mA at 28 V dc.

e. Monitoring: At least 40 percent of the closed time of each contact during each cycle shall be nonitored
for contact resistance.

f. Nunber of cycles: 50,000 cycles.
g. Anbient tenperature: +125°C nini mum
4.8.20 Mechanical life (see 3.25). Relays shall be cycled 300,000 cycles at room anbi ent tenperature. The
cycling rate shall be as specified in 4.8.18.5. Each contact |oad shall be 10 ©A to 50 xA at 10 nV to 50 nV (dc

or peak ac). The coil shall be energized at rated voltage during 50 percent +10 percent of each cycle.
Mechanical life cycles shall not be used for FR determ nati on or maintenance.

4.8.21 Resistance to solvents (see 3.26). Relays shall be tested in accordance with nmethod 215 of M L-STD- 202
except tenperature of solvents a, b, and d shall be maintained at +63°C to +70°C. The follow ng details and
exceptions shall apply:

a. Portion to be brushed: Al narking.
b. Optional procedure for solvent d is not applicable.

c. Specinmens to be tested: One sanple shall be tested with each solvent solution. For qualification
i nspection, sanples in excess of the avail abl e nunber of solvents shall be exenpt fromtest. For group C
testing, two additional sanples shall be selected. The additional sanples nay be electrical rejects from
group A2.

d. Exam nation after test: Specinens shall be examned for legibility of marking.

4.8.22 Continuous current (see 3.27). This test shall be perforned at the maxi mumtenperature and altitude
specified. CQher conditions of the test shall be in accordance with 4.8.18. During the first 3 hours of this
test, the relay coil shall not be energized. Nornally closed contacts shall be |loaded with the highest rated
resistive load. At the end of the 3 hour period with no change in the anbient conditions, the pickup voltage of
the relays shall be determned and shall be within the [imt specified. During the next portion of the test, the
relay shall be energized continuously for 97 hours. The coil voltage shall be the maxi mum specified. Contacts
that are in the closed position when the relay coil is energized shall carry the rated resistive current at any
convenient voltage. Inmmediately followi ng the operating period and with the relay still at the specified
tenperature, the relay shall be tested to determ ne that the energized function is conpl eted when pi ckup vol t age
is applied. The relay shall sustain no visible danage such as | oosening of termnals or [oss of seal. Term nal
tenperature rise shall be nonitored throughout the test and shall not exceed +75°C.

4.8.23 Internal noisture (see 3.28). The relays shall be energized at rated coil voltage or current and
stabilized at the maximumrated tenperature specified (see 3.1). The relays shall then be held for 1 hour m ni mum
with the coils energized at rated voltage or current for nonlatching relays; for latching relays, one coil shall
be energized for 30 mnutes mninmum then the other coil shall be energized for 30 mnutes mninum After 1 hour
m nimumthe coil voltage or current shall be increased to 140 percent of rated coil voltage or current for 2
m nutes mninumfor nonlatching relays and 2 minutes mninumfor each coil of latching relays. After 2 mnutes,
the coil voltage or current shall be renoved and the relays imrediately transferred to a thermal chanber
stabilized (prior to opening of the chanber) at the minimumrated tenperature specified (see 3.1). The transfer
bet ween chanbers shall be acconplished in 5 mnutes maxi num | nmrediately energize the coils with rated vol tage or
current and maintain the relays at the mnimumrated tenperature after the chanber has restabilized for a period
of 1 hour mninumfor nonlatching relays; for latching relays, one coil shall be energized for 30 m nutes m ni num
then the other coil shall be energized for 30 minutes minimum After 1 hour mininumrenove the coil voltage or
current (for non-latching relays), or renpbve the coil voltage or current and reapply to opposite coil (for
latching relays), and within 5 seconds of contact closure neasure the contact resistance. The contact |oad shall
be 10 mMA to 50 mA at 10 nV dc to 50 nV dc. The contact resistance across the closed contacts shall not exceed 100
mlliohns. |If arelay indicates a failure, and icing of the test socket is suspected to be the cause of failure
i ndication, one conplete retest is permtted with the relay nounted in a different socket.

5. PACKAG NG

5.1 Packaging. For acquisition purposes, the packaging requirenents shall be as specified in the contract or
order (see 6.2). Wen actual packaging of materiel is to be perforned by DoD personnel, these personnel need to
contact the responsi bl e packaging activity to ascertain requisite packagi ng requirements. Packaging requirenents
are mai ntained by the Inventory Control Point's packaging activity within the Mlitary Department or Defense
Agency, or within the Mlitary Departnent's System Cormand. Packaging data retrieval is available fromthe
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managing Mlitary Departnent's or Defense Agency's automated packaging files, CD- ROM products, or by contacting
the responsi bl e packagi ng activity.

6. NOTES

(This section contains information of a general or explanatory nature which may be hel pful, but is not
mandatory. )

6.1 Intended use. Relays conformng to this specification are intended for use in electronic and comuni cation
equi prent. Their principal areas of application are for aircraft, mssiles, spacecraft, and ground-support
el ectroni c and communi cation equi pment. This does not preclude the use of these relays in other mlitary
applications. Consult ML-STD 1346 for selection and application information.

CAUTI ON: The use of any coil voltage less than the rated coil voltage will conprom se the operation of the relay.

CAUTION: Transfer relay contacts are not to be used to ground load in one position and to 115 volt terminal in
other position. Transfer relay contacts are to not be used to transfer |oad between phases, nor between
unsynchroni zed ac sources.

CAUTI ON: Wien latching relays are installed in equipnent, the latch and reset coils should not be pul sed

si mul taneously. Coils should not be pulsed with | ess than the nom nal coil voltage and the pul se width shoul d be
a mnimumof three tinmes the specified operate time of the relay. |f 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 life tests
whi ch establish the relay capability to switch rated |loads. For the purposes of this specification, contact |oad
ratings are defined as follows:

a. Low level: 10 A at 50 nW to 10 mA at 6 V.
b. Internediate: 10 mA at 6 Vto 100 mA at 28 V.
C. H gh level: Above 100 nmA at 28 V.

6.1.2 FRlevel. FRIlevel (percent per 10,000 cycles) as specified in table I, is based on an average of 10
cycl es per hour, per application, for 1,000 hours in accordance with M L-STD 690.

6.1.3 Packagi ng provisions. The preservation, packing, and marking specified herein are intended for direct
shipnents to the Government. However, at the option of the contractor or when so specified, the packaging

provi sions herein are also applicable for the preparation of relays for shipnment fromthe parts contractor to the
origi nal equi pnent nmanufacturer.

6.2 Acquisition requirenents. Acquisition docunents nust specify the follow ng:

a. Title, nunber, and date of the specification, the applicable associated specification, and the conplete
PIN (see 1.2).

b. Issue of DoDISS to be cited in the solicitation, and if required, the specific issue of individual
docunents referenced (see 2.1).

C. Level s of preservation and packing required (see 5.1).
d. If special or additional identification marking is required (see 3.29).
e. Marking requirements for FR | evel (see M L-STD 690).

f. If the ternminals are to be sol der dipped (retinned).
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6.3 Qualification. Wth respect to products requiring qualification, awards will be nade only for products
which are, at the time of award of contract, qualified for inclusion in the QPL whether or not such products have
actually been so listed by that date. The attention of the contractors is called to these requirenents, and
manuf acturers are urged to arrange to have the products that they propose to offer to the Federal Governnent
tested for qualification in order that they may be eligible to be awarded contracts or orders for the products
covered by this specification. The activity responsible for the QPL is the El ectronic Support Flight AFMC, 88
LOG LGVE, 4170 Hebble Oreek Rd., Bldg. 280, Door 24, WPAFB, OH 45433-5653; however, information pertaining to
qualification of products may be obtained fromthe Defense El ectronics Supply Center (DESC), 1507 WI nmi ngton Pike,
Dayton, OH 45444. Application for qualification tests are to be be made in accordance with provisions governing
qualification SD-6 (see 6.3.1).

6.3.1 Provisions Governing Qualification SD-6. Copies of "Provisions Governing Qalification SD-6" may be
obt ai ned upon application to the Standardi zati on Docunents O der Desk, Building 4D, 700 Robbins, Philadel phia, PA
19111- 5094.

6.3.2 Qualification and naintenance by sinmilarity. This information is for reference only. Refer to the
i ndi vi dual specification sheets for detailed infornation.

6.3.2.1 Qualification by simlarity. The graphic guide shown illustrates the relative conplexity of individual
specification sheets within a style group for use in deternmining qualification inspection (reduced testing)
candi date specification sheets. Arrow direction indicates flow towards |ess conpl ex designs. Asterisk indicates
nost conpl ex design of style group.

*2 ----- > /1
4 ----- > /3
16 ----- > /5
/8 ----- > /7
*/10 ----> /9
*/13 ----> /12
*/16 ----> /15
*/19 ----> /18
122 ----> /21
*/24 ----> /23
*/26 ----> /25

6.3.2.2 Miintenance by sinilarity. The data accunulated for the style groups |isted bel ow may be conbi ned for
group B and group C inspections mai ntenance and extension of FR levels in accordance with
M L- STD-690. Testing sanpl es nust be representative of production. Maintenance plan is contingent upon
qualifying activity approval . Fai l ures exceeding the sanpling plan selected (C = nunber), regardl ess of the
specific specification sheet affected, affect all other specification sheets within the respective style group.

a. DPDT, low level to 5 anperes: /1, /2.

b. DPDT, low level to 5 anperes, magnetic latch: /3, /4.

C. 4PDT, low level to 5 anperes: /5, /6.

d. 4PDT, low level to 5 anperes, nagnetic latch: /7, /8.

e. DPDT, low level to 10 anperes: /9, /10.

f. DPDT, |ow level to 10 anperes, magnetic latch: /12, /13.
g. 4PDT, low level to 10 anperes: /15, /16.

h. 4PDT, low |l evel to 10 anperes, nagnetic latch: /18, /19.
i. 3PDT, low level to 10 anperes: /21, /22.

j. 3PDT, low level to 10 anperes, nagnetic latch: /23, /24.
k. 6PDT, low |l evel to 10 anperes: /25, /26.

6.4 Shelf life. Relays confornming to this specification should be designed for a mninumof 7 years shel f
life, follow ng which the relays should be satisfactory for intended use w thout further conditioning.
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6.5 Sealing. The follow ng procedure is suggested as a guide; however, every effort should be nade to utilize
the nost effective procedure consistent with the state of the art.

a. Evacuate to | ess than 200 microns.
b. Heat to maxi numrated anbient tenperature with continued evacuation (see 3.1).

C. Mai ntai n heat and vacuum for 12 hours or |onger, continuing the treatment until a maximum pressure of 80
mcrons is reached.

d. Turn off heaters and maintain pressure for 4 hours.
e. Cose evacuation valve and fill chanber with the desired pressurizing gas.
f. Seal relay before renoving from chanber.

6.6 Internetallic contact. The finishing of metallic areas to be placed in intinate contact before assenbly
presents a special problem since internetallic contact of dissimlar nmetals results in electrolytic couples which
pronote corrosion through galvanic action. To provide the required corrosion protection, internetallic couples
are restricted to those permtted by table XIV. Table XV shows netals and alloys (or plates) by groups which
have common EMF within 0.05 volt when coupled with a saturated cal onel el ectrode in sea-water at room anbi ent
tenmperatures. Al menbers of a group are considered as conpletely conpatible, one with the other. Conpatible
coupl es between groups have been specified in table XV based on a potential difference of 0.25 volt nmaxi mum To
sinplify any arithmetic involved, table XV shows, in addition to EMF agai nst a cal onel el ectrode, a derived
"anodi ¢ i ndex" with group 1 (gold) as O and group 18 (magnesiun) as 175. Subtraction of a | ower group anodic
index gives the EMF difference in hundredths of a volt.

6.6.1 Goups. Table XIV sets up 18 primary groups. It may be noted that neither the netallurgical sinmlarity
or dissimlarity of netals is the parameter for selection of conpatible couples. Al nenbers within a group,
regardl ess of netallurgical simlarity, are considered inherently nonsusceptible to gal vanic action, when coupl ed
with any menber within the group; for exanple, such dissimlar nmetals as platinumand gold. Simlarly, such
basically dissimlar alloys as austenitic stainless steel, silver-solder, and | ow brass (all nenbers of group 5)
are inherently nonsusceptibl e when coupl ed together.

6.6.2 Conpatibility graphs. Pernmissible couple series are shown in table XIV by the graphs at the right.
Menbers of groups connected by lines will formpermissible couples. A Oindicates the nost cathodic menber of
each series, a @ an anodic nenber, and the arrow indicates the anodic direction.

6.6.3 Selection of conpatible couples. Proper selection of netals in the design of equiprment will result in
fewer internetallic contact problens. For exanple, for sheltered exposure, neither silver nor tin require
protective finishes. However, since silver has an anodic index of 15 and tin-plate 65, the EMF generated as a
couple is 0.50 volt, which is not allowable by table XIV. 1In this case, other netals or plates will be required.
I't should be noted that, in internetallic couples, the nenber with the higher anodic index is anodic to the nenber
with the lower anodic index and will be susceptible to corrosion in the presence of an electrolytic medium If
the surface area of the cathodic part is significantly greater than that of the anodic part, the corrosive attack
on the contact area of the anodic part may be greatly intensified. Material selection for internetallic contact
parts, therefore, should establish the snaller part as the cathodic nenber of the couple, whenever practicable.

6.6.4 Plating. Wen base netals intended for internetallic contact formcouples not allowed by table XV, they
are to be plated with those nmetals which will reduce the potential difference to that allowed by table XIV.

6.6.4.1 Tin plated finishes. Use of tin plating is prohibited (see 3.4.1.1a). Use of tin finishes can result
in tin whisker growth. Tin whisker growth can result in adverse effects on the operation of electronic equi pment
syst ens.
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TABLE XIV. Conpatible couples (see 6.6) .

G ou Met al | urgi cal category EMF Anodi ¢ Conpati bl e coupl es
p (vol t i ndex
no. ) (0.01
V)
1 Cold, solid and pl ated; gol d- +0. 15 0 o
pl ati num al | oys; wought platinum T
(nost cat hodi ¢) 1
2 Rhodi um pl ated on sil ver-pl ated +0. 05 10 v
copper ®0
TT
3 Silver, solid or plated; high 0 15 '.;O
silver alloys TT
v v
4 Ni ckel, solid or plated; nonel -0.15 30 'Y Xe)
metal , high nickel -copper alloys TTT
——F
5 Copper, solid or plated; |ow -0.20 35 vy
brasses or bronzes; silver LA
sol der; German silver; high ¥¥¥
copper - ni ckel al | oys; nickel - TTT
chrom um al | oys; austenitic v vy v
corrosion-resi stant steels 'Y X Xo)
—FF
6 Commerci al yel | ow brasses and -0.25 40 vV
bronzes [ N Ne)
ITTTIT
7 H gh brasses and bronzes, naval -0.30 45 .' .'.'.'O
brass; Muntz et al TTTT
. v v vy
8 18 per_cent chrom um type -0.35 50 e0 o000
corrosi on-resi stant steels TTTT
9 Chromium plated; tin, plated; 12 -0.45 60 [ N N Ne
percent chrom umtype corrosion- TTTT
resistant steels vy vy
20000
10 Tin-plate; terneplate; tin-Iead -0.50 65 ;r-[ -ET'
sol der 00000
11 Lead, solid or plated; high | ead -0.55 70 % % ¥$
al | oys vy vy
12 Al um num w ought alloys of the -0.60 75 TTTT
dural umn type TTTT
13 Iron, wought, gray, or -0.70 85 ®0e000O
mal | eabl e; plain carbon and | ow ¥ ¥ ¥ ¥
alloy steels, arnto iron v v vy
14 Al um num w ought all oys ot her -0.75 90 Mg -?
than dural um n type; alum num v
case alloys of the silicon type [ Ne)
<
15 Al um num case all oys other than -0.80 95 v
silicon type; cadm um plated and L
chr omat ed
16 Hot - di p-zi nc pl ate; gal vani zed -1.05 120
st eel
17 Zinc, wought; zinc-base die- -1.10 125

casting alloys; zinc, plated

43




Downloaded from http://www.everyspec.com

M L- PRF- 83536A

18 Magnesi um and nagnesi um base -1.60 175
al | oys, case or wought (nost
anodi ¢)

1/ Conpatible couples - potential difference of 0.25 volt nmaxi mum between groups.

6.7 Magnetic orientation. Magnetic orientation of a relay nay be determ ned by energizing the coil with a
known pol arity and checking for attraction or repul sion of a permanent magnet to an external surface of the relay.

6.8 Fixturing losses. It is known that there is inherent resistance in sockets, wiring, etc.. The qualifying
activity will evaluate the manufacturer's systemto deternine confornance to specification requirenents.

6.9 DCcoil resistance. In the event that neasurenment is inpractical, the relay may be stabilized at any other
anbi ent tenperature for 2 hours, the resistance neasured and the resistance recal cul ated using the tenperature
coefficient of resistance formula for copper magnet wire.

Ry = Rr
1+ K (T-23)
wher e: R; = Resistance at the new anbient tenperature.
Rys = Resistance at +23°C.
K = Tenperature coefficient (0.00393 for copper 23°QC).
T = New anbi ent tenperature in degrees C

6.10 dossary. The definitions listed below are not a conplete glossary of relay term nology, but rather are
intended as definitions of the technical ternms as applied within this specification.

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

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

Coil: ©One or nore windings on a coomon form

Coi |l voltage, rated: The coil voltage at which the relay is to operate and neet all specified electrical,
mechani cal and environnental requirenents.

Contacts: The current carrying parts of a relay that open or close electrical circuits.
Contact arrangenent: The conbination of contact forns that make up the entire relay sw tching structure.

Contact bounce: Intermttent opening of contacts after initial closure due to contact inpact. Represented by
the tine interval frominitial closure of a contact to the end of bounce during pickup and dropout.

Contact force: The force exerted by a novabl e contact against a mating contact when the contacts are cl osed.
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 their failure to open.

Cycle, relay: Arelay cycle is defined as when a relay picks up and drops out, (one opening and one cl osure
of a set of contacts). Therefore, a cycle consists of two operations.

Degassing: A process of thernally cleaning a relay (at elevated tenperatures) to drive off harnful gasses.
Degassing is usually performed using vacuum punps.

Dropout val ue (voltage), specified (not applicable to latching relays): As the current or voltage on an
operated relay is decreased, the value at or above which all relay contacts nmust restore to their unoperated
posi tions.

Hermetically sealed relay: A relay contained within an enclosure that is sealed by fusion to insure a | ow
rate of gas |eakage. This usually refers to netal-to-nmetal, or netal -to-gl ass sealing.

Hol d val ue (voltage), specified (not applicable to latching relays): As the current or voltage on an operated
relay is decreased, the val ue which nust be exceeded before any contact change occurs.

Latching relay: A two position relay whose contacts transfer only as a result of coil energization (depending
on design) (of either a particular polarity, or of a particular coil), remain in that position with no coil
energi zation, and transfer to the alternate position only as a result of coil energization (of either the
opposite polarity, or of the other coil, respectively).
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Mss: Failure to establish the intended circuit conditions (high or |ow output resistance, as applicable).
Normal Iy cl osed contacts: Those contacts that are closed with the relay de-energized.
Normal |y open contacts: Those contacts that are open with the relay de-energized.

Qperate tinme: The interval between the application of a step function input signal and closing of all
normal |y open contacts. Bounce tine is not included.

Pi ckup val ue (voltage), specified: As the current or voltage on an unoperated relay is increased, the value
(voltage) at or bel ow which all contacts nust function.

Pol arized relay: A relay, the operation of which is prinarily dependent upon the direction (polarity) of the
energi zing current(s) and the resultant magnetic flux. The opposite of neutral relay. Al so called "polar
rel ay".

Relay: Most sinply defined as an electrically controlled device that opens and cl oses el ectrical contacts to
effect the operation of other devices in the sane or another electrical circuit.

Rel ease tinme: The interval between the trailing edge of a step function input signal and closing of all
normal |y closed contacts. Bounce time is not included. Not applicable to latching relays.

Shelf life: A period of time a relay can be stored unused before detrinmental changes occur which would cause
the itemnot to properly performits function within the requirenents of this specification.

Silicone: Any of a group of seni-inorganic polyners based on the structural unit R, Si0, where Ris an
organi ¢ group, characterized by wide range thernal stability, high lubricity, extreme water repellence, and
physi ochem cal inertness, used in adhesives, lubricants, protective coatings, paints, electrical insulation,
synthetic rubber, and prosthetic replacenents for bodily parts.

Transfer tinme: The time interval between the opening of the closed contact and the closing of the open
contact of a break-nake-contact conbination. For multipole relays, transfer tine is defined as the interval
bet ween the opening of the last closed contact and the closing of the first open contact of any set.

6.11 Subject term (key word) listing.

AC coi |

Al wel ded

Coi | transient suppression
El ect ronagnetic
Established reliability
Hernetical ly seal ed

Low | evel contact rating
Magnetic | atch

6.12 Changes fromprevious issue. Marginal notations are not used in this revision to identify changes with
respect to the previous issue due to the extensiveness of the changes.

CONCLUDI NG MATERI AL

Cust odi ans: Preparing activity:
Arny - ER Air Force - 85
Navy - EC
Air Force - 85 Agent :
DLA - ES
Revi ew activities:
Navy - AS (Proj ect nunber 5945-0950)
Air Force - 99
NASA - NA
DLA - ES
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