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MILITARY SPECIFICATION

● RELAYS, HtBRIO ANO SOLIO STATE, TIME OELAV,

GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-
ments and Agencies of the Department of Oefense.

1. SCOPE

● 1.1 Z!Zl& This specification establishes the requirements for time delay relays
that are a combination of hybrid microcircuits, solid state electronics with an
integral electromagnetic relay or solid state output. Relays covered hy this
specification are intended for use in aerospace and associated ground support
electrical and electronic systems and equipment [see 6.1).

1.2 Class fficatfon. Time delay relays covered by thfs specification shall be of
the followlng types and classes, as specified [see 3.1 and 6.4.1):

Time delav on o!aerate.
Time delaj on release (separate control and power terminals).
Time delay on release (true).
Interval timer.
Repeat cycle tfmer.
Time sequence as specified (see 3.1).

Class

A-

B-
c-
o-

E-

Hybrid (integral electromagnetic relay
MI L-R-39016).
Hybrid (integral electromagnetic relay
Solid state.
Hybrid (integral electroma netic relay

?ratings 5 amperes or lower .
Hybrid (integral electromagnetic relay

qual

qual

fied to MI L-R-5757 or

fied to !4IL-R-6106).

not qualified with contact

not qualified with contact
ratings 5 amperes or higher).

Time delay relays with electromechanical relay output and with
co~;~;t r%&%O amperes or greater shall be class B or class E.

● 1.2.2 Military part number. The military part number shall consist of the letter
M, the basic number of he specification and specification sheet, the assigned dash
number, and a quality level (see 3.1).

EXAMPLE:

8372615
~

.0001
;

/ /I I
1

Military SpeWOn I& C!::J::Y
designator number

l~eneficial Comment S [recommendations, addft iOn S, deletions) a“d
Iwhfch may be of use in improving this document should be address~!yt~!r

tl nent a t I
Elect ro; i~ I

j~g~~ort EIfvisfon, AFLC, 275o ABU/ES, Gentile Air Force Statfon, Oayton, OH 45444 by ~
g the self-addressed Standardization Oocument Improvement Proposal (00 Form

11426) appearing at the end of this document or by letter. 1
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MI L- R-83726B

2. APPLICABLE DOCUMENTS

2.1 Government documents.

● 2.1.1 Specific et fens, standards, and handbooks. Unless otherwise specified, the o
following specifl cations, standards, and books of the fssue listed in that issue
of the Department of Oefense Index of Spec!!ications and Standards (OOOISS) specified
In the solicitation form a part of this specification to the extent specified herein.

SPECIFICATIONS

FE OERAL

J-U-1177
L- P-37B
NN-P.71

QQ-S-571

‘w;%

GGG-H-641

PPP-B-566
PPP-B-601
PPP-B-621
PPP-B-636
PPP-B-676

MILITARY

M1L-I-1O
MI L-M.14
MI L-C.17

f41L-P-116
MI L-P-997

MI L- U-50B8
MI L-E-5400
MI L-R-5757
MIL. R-6106

MI L-P-15037

MI L-P-15047

MI L-F-15160/2

r41L-F-15160/3

MI L-S-19500
I4IL-M-3851O
MI L-R-39016

MI L-G-45204
MI L-P-46133

MI L-1-81023

d

Mire, Magnet, Electrical.
Plastic Sheet and Strip, Thin Gauge, Polylefin.
Pallet, Material Handling, Hood, Stringer Construction, 2
Hay and 4 Hay [Partial).
Solder, Tin Alloy, Tin Lead Alloy & Lead A11oY.
Strap pin , Steel, and Seals.
Rubber, !fltcone.
iirench. Socket [and Sockets. Handles, and Attachments for
Socket -lfrenches; Hand).
Boxes, Folding, Paperboard.
Boxes, Mood, Cleated Plywood.
~gf~g, Wood, Nailed and Lock-corner.

Shipping, Fiberboard.
Boxes: Setup.

Insulating Meterials, Electrical, Ceramic, Class L.
Molding Plastics and Molded Plastic Parts, Thermosettfng.
Cable, Radio Frequency, Flexible and Semirigid, General
Specification for.
Preservation, Methods of.
Plastic Material, Laminated, Thermos etting, Electrical
Insulation, Sheets, Glass Cloth, Silicone Resin.
Hiring, Aerospace Vehicle.
Electronic Equipment Airborne, General Specification for.
~g;~;, Electromagnetic, General Specification For.

Electromagnetic. [Includlna Established Reliability
(E R)-iypes), Gen; ral Speiificattoti For.
Plastic Sheet, Laminated, Thermos etting, Glass Cloth,
Melamine Resin.
Plastic Material, Laminated Thermos ettfng Sheets, Nylon
Fabric Base, Phenollc Resin.
Fuse, Instrument, Power, and Telephone (Nonindlcating),
Style F02.
Fuse, Instrument, Power, and Telephone (Nonlndicating),
~t”l. Fn?.... -----
Semiconductor Oevices, General Specification for.
Microcircuits, General Specification for.
Relays, Electromagnetic, Established Reliability, General
Specification for.
Gold Plating, Electro Oeposited.
Plastic Molding and Extrusion Material, Poly (aryl Sulfone
Ether) Resin, Thermoplastic.
Inductor, 28 V, O.C. Laboratory Test, General
Specfficatfon for.

● ’

*
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f41L-R-83726B

STANDARDSI

I ●
FEDERAL

FE D-sTD-H28

MILITARY

141L-sTD.129
f41L-sTD-143

MIL- STD-147
s t41L-sTD-2D2

MI L- STD-454
MI L. STD.461

. 141L-sTD-462

MI L. STO.704
MI L- STO- 706

MI L- STD.883 -
141L- STO-1285 .
MI L- STD-1549 -

MI L- ST O-45662 -
MS20659

Ms25036

Screw Thread Standards for Federal Services.

Marking for Shipment and Storage.
Standards and Specifications, Order of Precedence for the
Selection of.
Palletized Unit Loads Validated Ott 1974.
Test Methods for Electronic and Electrical Component Parts.
Standard General Requirements for Electronic Equipment.
Electromagnetic Em fs.sfon and Susceptfbflfty, Requirements
for the Control of Electromagnetic Interference.
Electromagnetic Interference Characteristics, Measurement
of.
Aircraft Electrfc Power Characteristics.
Power SuDDly Voltages. Requl ated, OC within Electronic
Equipment’. - -
Test Methods and Procedures for Microelectronics.
Marking of Electrical and Electronic Parts.
Common Termination System for Electrical and Electronic
Parts.
C~ifbration Systems Requirements.
Terminal , Lug, Crimp Style, Copper, Unins. ulatad, Rfng
Tongue, Type 1, Class 1.
Terminal , Lug, Crfm Style, Copper Insulated, Rfng Tongue,
ffell Mo.thad, Type !1, Class 1.

(Copies of specifications, standards, handbooks, drawings, and publications
required by manufacturers in connection with specific acquisition functions should be
obtained from the contracting activfty or as directed by tha contracting of ficer. )

(See supplement 1 for list of associated specifications).

2.2 Order of precedence. In the event of a con flfct between the text of this
specification and the references cfted herein, the text of this specification shall
taka precedence.

3. REQUIREMENTS

3.1 Specification sheets. The Individual item requirements shall be as specified
herein and in aCCOrdtIfICe wr~h the applicable specification sheet. In the event of
any conflict between requirements of thfs specification and the specification sheet,
the latter shall govern (see 6.2).

● 3. 1.1 Level X. For relays containing discrete components supplied to this level,
all discrete components shall be Military Standard Parts, established re~fab\lftY
tYPe Of which all active devices shall be hermetically sealed to 1 x 10-- cm /s
and shall have been burned-in for 160 hours mfnimum. Ralayscontai”fn~ hybrid type
devices shall be screened to method 5008, class B, MI L- STO.883, exclus ve of any
electromechanical relay, and the active devices shall be glass passivated and shall
have received 160 hours minfmum of burn-fn. Electromechanical relays contained in
these relays shall be military quallffed devices.

● 3. 1.2 Level Y. The active components within the relays suppl fed to thfs
specificat ion may contain commercial dfscretes andlor hybrids provided they meet the
military temperature range and are screened to method 5008, class B, MI L- STD-883.
The actfve components (excluding electromechanical devices) shall have received 160

‘ours “f burn-’” “aim”!”
The time delay relays shall be hermetically sealed and

have oassed 1 x 10- cm Is leak test.

I

●
3
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MI L- R-83726B

● 3.1.3 Level U. The active components supplied within relays and supplied to this
level may contain commercial nonhermetic parts. Time delay relays shall be screened
at +25° C and shall have passed the seal tests as applicable in 4.7.3.

3.2 Qualification. Relays furnished under this specification shall be products
which are qualified for listing on the applicable qualified products list at the time
set for opening of bids (see 4.5 and 6.3).

3.3 Materials. The materials shall conform to requirements specified herein.
When a de fini te material is not specified, the selection of material shall be at the
discretion of the relay manufacturer. Hherever practicable, the manufacturer shall
select materials standards and specifications in accordance with MI L- STD-143.
Materials selected shall be such that the relays will meet the performance
requirements and product characteristics specified herein. After qualification, any
change of parts or materials shall be submitted to the government qualifying aCti VitY
for approval. Acceptance or approval of any constituent part or material shall not
be construed as a guaranty of acceptance of the finished product.

3. 3.1 Metals. Metals shall be of a corrosion-resistant type or shall be plated or
treated to resist corros~on, except that zinc, cadmium, or unfused pure tin plating
shall not be used, either internally or externally.

3.3. 1.1 Dissimilar metals. When dissimilar metals are used in intimate contact
with each other, protecti on against electrolysis and corrosion shall be provided.
The use of dissimilar metal in contact, which tends toward active electrolytic
corrosion (particularly brass, copper, or steel used in contact with aluminum or
aluminum alloy), is not acceptable. However, metal spraying or metal Platfn9 Of
dissimilar base materials to provide similar or suitable abutting surfaces is
permitted. Dissimilar metals shall be as defined in 6.5 through 6.5.4. inclusive.
In hermetic seals, the 0.25 volt difference between the header materiel and the
housing material is not applicable. The ,!se of dissimilar metals separated by
suitable insulating material is also permitted. This paragraph does not prohibit the
use of dissimilar metals within hermetically sealed enclosures. Metals and finishes
shall meet the environmental requirements of this specification.

.O~;;~h”~y$- ~agnetWf~~sha,,
conform to J-W-1177, except when wire not

s re ui red due to physical size or temperature range
consideration; then a suitable wire may be substituted, as evfdenced by meetfn9 the
performance requirements of this specification.

3.3. 1.3 Mercury. The use of mercury or mercury compounds is prohibited.

3.3. 1.4 Magnesium. The use of magnesium or magnesium alloys is prohibited.

● 3 .3.2 Nonmetal s. Nonmetals, including protective finishes shall be moisture
res{stant, nontoxic, arc resistant, flame resistant, and self extingu<shlng, shall
not support fungus growth, and shall not be adversely affected by weathering in
aircraft, missile, and spacecraft fluids at the specified temperature (see 3.1). The
manufacturer shall submft certification to the Government qualifying activity that
matertals will not support fungus growth (see requirement 4 of MIL- STD-454).

● 3 .3.2.1 Plastic mater fal. Potting material, or similar materials used inside the
relay package over nonnermefically sealed components shall be subject tO aPPrOval by
the qualifying activity for levels W and Y. Potting materials or similar materials
shall not be used internally for X level relays. Plastic material shall conform to
MI L-M-14 and MI L-P-46133 for molded material, MI L-P-997, MI L-P-15037, and MI L-p-15047
for laminated material. Other types of plastic materials possessing superior
characteristics may be used, provided the manufacturer submits acceptable evidence to
the activity responsible for qualification that such material meets the performance
requirecse”ts of MI L. M.14, t41L-P-997, MI L- P.15037, MI L-P-15047 or MI L-P-46133,
whichever is applicable. In additfon to these specifications and the requirements Of
3.3.2, the plastic material shall not support combustion, give off noxious gases in
harmful quantities, give off any gases tn quantities sufficient to cause explosion of
sealed housing, give off any gases in a sealed housing that will cause cOntamfnatf On
of the contacts or other parts of the component, or form current-carrying tracks when

subjected to arcing conditions encountered when any of the tests in this
specification are performed.

●

4

Source: https://assist.dla.mil -- Downloaded: 2016-11-25T21:50Z
Check the source to verify that this is the current version before use.



●

o

,

●

,

4

●

MI L- R-83726B

3.3.2.2 Ceramic. Ceramic insulating material shall conform to grade L422 (or
better) of KC L- I-IU. All external ceramic surfaces shall be glazed in accordance
With MI L- I-1O.

3.3. 2.3 Rubber. Rubber shall zonform to 11-R-765.—.

* 3.4 Design an~ construction. Relays shall be of the design, construction, weight,
and physfcal fmensions specf fled (see 3.1). Relays shall be desfgned for operatfon
fn aerospace ~nd shfpboard applications fn hermetically sealed packages utfl izing
-55”c to +125 C temperature range parts to meet MI L-sTD- 704, MIL- STD-7D6, and
MI L-E-5400 requirements. Relays for ground support equfpment may be encapsulated,
sealed or hermetically sealed. Relays shall operate to specification over
temperature, any mountfng positf on, for continuous duty at rated voltage and
c urrent. Relays wfth adjustfng features shall be so designed that the settfng of the
adjustment shall not be altered by any specified test.

3.4.1 Selectfon of mflitary specifications and standards. Specfffcatfons and
standards for all parts, materials, and Government certifi cation and approval Of
processes and equfpment, which are not specifically designated herefn and which are
necessary for the execution of this specification, shall be selected in accordance
with MI L- STO- 143, as applicable, except as provfded fn 3.4.1.1.

* 3 .4.1.1 Standard parts. Standard parts fncludfng mounting a“d termfnal hardware
(i. e., 1 dckwashers, etc. ) (MS and AN) shall be used wherever practicable.
Nonstan~a~~~~rts may be used, provfded they possess suitable properties and a
standard part is not avafl able.

● 3 .4.2 Integral electromagnetic relay [class A and B relays). The fntegral
electromagnetic relay (mounting means excepted) used fn hybrid relays covered by this
specfffcatfon shall have been tested and qualfffed to the following speciffcatfons,
as applicable (see 3.1): For X level relays, the fnternal electromechanical relay
shall be reliability level M selected from MI L-R-39016 or MI L-R-6106.

Class

A - - - - - - - - - - - - - - - MI L-R-5757 or MI L- R-3gO16
B -------------- -M1L-R-6106

* 3.4.3 Electronic components (not applicable to level U). Electronic components
shall be selected In accordance with .- <ve components shall be
hermetically sealed or sealed in a hermetfc pac~age. ~crocircu its shall be
MIL- M-3851O and shall be screened to method 5004, class B of MI L- STO-883; hybrid
electronics shall be fn accordance with method 500E, class B, of MI L- ST O-883; and
semiconductors shall be screened to JAN TX level. All other components shall be
established relfabilfty, where avafl able. After qualfffcatf on, any change to parts
or material shall be submitted to the government qualifying activfty for approval.

3.4.4 Case. The case shall be of sufficient mechanical strength to wfthstand the
normal ab~ncurred in handling, transft, storage, and installation without
malfunction or distortion of parts.

The case shall not be part of the electrical circuit but ft
maj”:g4~;rt%%$%g”etfc cfrc”it. The case, or permanent attachments thereto,
shall provfde a means of electrical groundfng (see requirement 1 of MI L- ST O-454).

3.4.4.2 Threaded parts. All threaded parts shall be in accordance wfth
FE O. ST O- H28. u here pract Teal, all threads shall conform to the coarse thread
serf es. The fine thread series shall be used only for applications that mfght show
de ffnfte advantage through thefr use. Where a specfal diameter -p ftch combination fs
requf red, the thread shall be of American National Form and of any pftch between 16
and 36 which fs used fn the ffne thread series.

3.4.5 Installation clearances. Adequate clearance shall
installation of term fnals and mountfng hardware. Cl earance
be governed by GGG-u.641. Special installation tools shall

be provfded for
for socket wrenches shall
not be reauf red.

5
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3.4.6 Terminals (electrical). Terminals shall be In accordance with the following
and as specified (see 3.1). No rotation or other loosening of a terminal , or’ any
fixed portion of a terminal, shall be caused by material flow or shrinkage, or any
mechanical forces specified in table 1 involved in connection or disconnection,
throughout the life of the relay. Unless otherwise specified (see 3.1), terminals o
shall be marked or be adequately described by the circuit diagram In accordance with
MI L- ST D-1285 and figure 1.

TABLE I . Strength of terminals (static value of pull and torque).

1 I I r
I Thread size ~ Force in pounds I
I

Torque in pound-inches I
I I

I
I 4-40 I 5

6.32 30
I 8-32 I 35

d::
20.0
32.0
35.0
75.0

100.0
150.0
150.0
150.0

I

3.4.6.1 Stud terminals [threaded). Unless otherwise specified (see 3.1), stud
terminals shall b If d h
lockwasher.

two flat washers, one nut, and one split ring type
A mi~f;~~pofeth;ce complete threads shall remain above the nut when it

is backed off three complete turns from a position with all parts tightened in place.

3.4.6 .1.1 Stud terminal seat. For threaded terminals, each terminal shall have a
terminal seat that shall provide the normal current-conducting path. The diameter of
the seat shall be equal to, or greater than, the diameter across the corresponding
MS20659 or MS25036 lug designed for the particular current and stud or screw size, or
never less than the area necessary to assure that the current density shall not
exceed 1 000 amperes per square inch. The seat area does not include the cross ●
sections{ area of the stud.

3.4.6 .1.2 Strength of stud terminals. Stud terminals shall be designed to
withstand the statl C value or pull and torque specified in table I (see 3.37).

3.4.6.2 Solder-lug, socket plug-in, printed-wiring, and wire lead terminals.

3.4.6 .2.1 Solder-lug term fnals. Unless otherwise specified (see 3.1), solder-lug I
terminals may be of any sha e, an
Solder-lug terminals shall Be desfg”ed to accommodate two ~20 stranded wires with 19 ,

shall be capable of being readily soldered.

strands for relays rated for 2 amperes and less, and two wires, each rated to carry
the maximum rated current of the relay, for relays rated above 2 amperes (refer to
MI L-W-5088 for current carrying capability of wire). Input terminals to the time
delay clrcuftry shall be designed to accommodate two $20 stranded wires with 19 ,
strands. Unless otherwise specffied (see 3.1), solder-lug terminals shall not be
gold plated.

3.4.6 .2.2 Socket plug-fn terminations. Socket plug-in terminations shall conform
to the arrangements or d imensions necessary for proper mating with the associated

b I

connectors or sockets as specified (see 3.1). The mounting arrangement of the relay
and its corresponding socket shall be so designed that tha entire weight of the relay
will be suspended and the stability of its mounting will be provided by an auxiliary

(

mounting means other than the electrical terminals of the socket. Relays with
plug-in terminals shall have electrical and environmental tests of section 4 (
performed with the appropriate or specified socket or connector assembled to the
relay.

(
3.4.6 .2.3 Printed-wiring. Printed-wiring terminals shall be spaced in multiples

of 0.050 inch (1.27 mm) for compatibility with printed-wiring grid spacing.

Q

6
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I

3.4.6 .2.4 Strength of solder-lug, socket, III -in,
terminal s. The relay terminals shall

rjnted wiring, and wire lead
b 1~.e~t !thsta”d theapplfcab(e

terminal strength performance procedureesp~~i fed i: !.37.

3.4.6.3 Common termination system (CTS). Relays with removable and insertable o
terminals shall be designed in accordance with MI L- STD-1549.

3.4.6.4 Terminal finish. Finish of terminals shall provide a good electrical
contact and meet the performance requirements specified herein. All terminals used
for external soldered connections shall be tin plated or coated with com ositlon Sn40
to Sn70 solder conforming to Qfj-S.571 to facilitate soldering. fSocket p ug-in
termtnals shall be gold plated in accordance with MI L-G-45204, type 11, class 1.

:
3.4.7 Mounting means (see 3.1).

3.4.7.1 Socket. Socket plug-in relays shall be so designed that the weight of the
relay will be supported and the stability of the mounting will be provided by means *
other than the terminals.

3 .4.7.2 Bracket. Mounting brackets shall be an integral part of the relay case or
shall be securely attached thareto in a manner to prevent any movement between the
relay and the mounttng bracket.

ro~;~i~;! l%~mformation of ffxed portions shall occur because of mate~~gl
Mounting studs shall be as specified (see 3.1). No

flow or any mechanical forces involved in installation or removal of the relay.
mountfng studs shall wfthstand for 1 minute without damage, the static values of pull
and torque specified in table 11 (see 3.37). Unless otherwi:e specified (see 3.1),
each stud shall be supplied with two flat washers, one nut, and one lockwasher. For
dfrect Government orders, the hardware shall be assembled on the stud.

TABLE 11. Strength of mounting studs (static values
of pull and torque.

1 I I r
lThread size \Force in pounds \Torque in pound-inches I

1 I I r
I I I

4-40 I
I 6-32 I 2; I

8-32 I 35

I
10
18
37 1

\ ,jj:j~ i
% 1s:

I 5/16-24 I 00 160
3iB-24 1 115 275

I 7/16-20 I 140 475

3 .4.0 Oimensfons and weight. Relay physical dimensions and weight shall be as
specified7see 3.1).

3.4.9 Solder. Solder shall have a mfnimum softening point 55-C above the maximum
temperature ratfng for the relay. Uherever suitable for the purpose, compositions
Sn70, Sn60, and Sb5, con form~ng to QQ-S-571, shall be used. Solder of other
compositions may be used, provided they possess superior characteristics and meet the
requirements of this specification.

~
3.4.9.1 Soldering processes. Soldering shall be so executed that both a positive

electrical and strong mechanical connection is assured. Electrical joints shall be
mechanically secured before soldering and shall not depend upon solder for mechanical
strength.

●

(

I
●

●
B I
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● 3.5 Performance. The relays shall meet the performance requirements and product
characterlstl cs or this specification and of the applicable specification sh~ets (see
3.1), when tested at -55” C, +25” C, and +125° C for levels X and Y, and at +25 C for
level H where applicable.

3.5.1 tnspectton of product. Iihen relays are fnspected and tested as specfffed fn
4.3 and 4.7 1 h 11 conform to requirements for mater fals, design,
construct io; ,’p~y~?c~l a dimensions,
(see 3.1, 3.3, 3.46, and 3.47).

we fght, item marking and workmanship as specfffed

Relays shall be tested as specified in 4.7.2.
~g~;[”ghamed at -55”C, +25”, and +125”C.

quality levels X
Qualfty level u shall be tested at

3.6 Solderabilfty (not app lfcable to plug-in relays). When relays are tested as
specified 1 th the term fnals shall conform to the
inspection ~rfie~fa”o; m!eth~d 2~~eofp;~L-~~D~202.

● 3 .7.1 Nonhermetf cally. sealed relays and hermetically-sealed [potted) relays (f. e.,
relays that employ metal-to-metal , metal-to-glass, or metal -to-c eramfc sealfn9 but
are tilled with potting ratner than gaS1. Uh en relays are tested as specified In

. . . .~ e no ev ence 0 eakage.

● 3 .7.1.1 Nonhermetl cally-sealed relays. Uhen relays are tested as specified in
4.7.3.1.1, there shall be no ev$ aence ot leakage.

3.7.2 Hermetically-sealed relays. 14hen relays are tested as specified in 4.7.3.2
or 4 .7.3.3 as applicable, here shall be no leakage in excess of the applicable value
specified fn the following:

Net sealed gas volume Maximum allowable leakage

Greater than 2 cubic inches- - - - 1 x 1o-6 atm cm31s per cubic inch of
net sealed gas volume.

2 cubic inches or less - - - - - - 1 x 1o-8 atm cm31s.

3.8 Insulation resistance. !dhen relays are tested as specified in 4.7.4, the
Insulation resistance shall be not less than 1,000 megohms. Followfng resistance to
soldering heat, thermal shock, shock, vi bratfon (high frequency), acceleration,
moisture resistance, and after all life tests, the insulation resistance shall be not
less than 500 megohms.

3.9 Of electric withstanding voltage. Nhen tested as specfffed in 4.7.5, relays
shall w7t hstand th It fied wfthout damage, and there shall be no
leakage current fneex~~ssv~f ~!~ ~!~;iampere (mA) nor evidence of damage due to
arcing (air discharge), fl ashover [surface discharge), or breakdown (puncture
discharge).

3.10 Contact [output) voltage drop (or resistance). Nhen relays are tested as
specffied i 7 unless otherwise specifi 3.1) the contact (output) voltage
drop shall ~ot”e~c~ed the applicable values ;pec;~ied in table 111. !dhen applicable,
the contact resistance shall be as specfffed (see 3.1).

TA8LE 111. Contact voltage drop.

T I Before lf I If r
1

fe test
class

After fe test
1 AVer Uge I Max. individual A I Max. individual

reading reading I r~~[;~~ I reading I
I I volts, dc I
IA, O---I o 100 W ~ ‘“~!~bodc \ ‘O1;~# ~
IB, E---I 0:150 0.175 0.200
lc-. --5l.5 / 2.5 I I I
I

1.5 2.5
I
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3.11 Leakage current (class C relays). When relays are tested as specified In
4.7.7, the leakage current shall not exceed the maximum value specified (see 3.1].

3.12 Input current. Uhen relays are tested as specified In 4.7.8, the input and
control current aPPl fcable, eXClusi Ve of the output load shall “ot exceed the
value specified’ [see 3.1).

3.13 Uaveform distortion (class C, ac relays). Hhen tested as specified in 4.7.9,
the output waveform dfstorti on shall not exceed fhe limits specified (see 3.1).

3.14 DC offset voltage [class C, ac relays). when relays are tested as specified
in 4.7.10 , the dc offset voltage shall not exceed the value specified (see 3.1).

3.15 Current range (class C, ac relays). Uhen tested as specffled in 4.7.11,
unless otherwise specffi ed, the dc of fset voltage and waveform distortion shall not
exceed specified values for all load current between 1 percent and 100 percent of
relay rating.

3.16 Zero crossover [class C, ac relays). When tested as specified in 4.7.12,
relay turn-on shall occur at the zero voltage crossover ● 6 v its, and relay turn-off
shall occur at the zero current crossover * rated load x 10- 9 (maximum). The relay
shall turn-off at the opposite half-cycle from turn. on.

3.17 Bfas current (when applicable) (class C relays). Uhen relays are tested as
speCiffed in 4./.13, the iaS current shall not exceed the value speciffed (see 3.1).

3.18 Maximum deactuation voltage [class C relays).
specified

!dhen relays are tested as
he maximum deactuati on vol tage shall not be greater than that

specffied (~ee”3:l)t

3.19 Transients {see 4.17.15).

3. 19.1 Voltage (surge). Uhan tested as specified in 4.7.15.1, tha relay shall
withstand he application of transient voltage without damage or effect on the delay
period (beyond specified tolerances) within the timing cycle speciffed (see 3.1).

3.19.2 Susceptibility (spike). When tested as specified in 4.7.15.2, the relay
shall not malt unctl on or be damaged. Following the test, the timing cycle and
recycle time shall be as specified in 3.20 and 3.21, respectively.

3. 19.3 Susceptibility, extraneous voltage (ap pl icable to type 11A). Hhen tested
as specified f 4 7 15 3 th 1 h II t operate over fled temperature
range (see 3.1! wke; 2; ~erc~n~eo~yt~eanom!~al control voltag~ t!~~ 3.1) is applied
to the control terminals.

3. 19.4 Self-generated (spike). When the relay is tested as specified in 4.7.15.4,
it shall not generate transient voltages in excess of thosa specified (see 3.1).

,f~~fi~t~~ ~he"relaYs pretested asspectfied in4.7.16, allswftching
ma e pos tive contact or open as applicable. The timing cycle,

period, interval, or sequence shall be within the tolerance specified (see 3.1).
There shall be no momentary change 1“ o“tp”t state if the input “Olt,aga f~ removed

prior to the end of the timing cycle. For type 11A relays, the relay shall not
operate or remain operative when the control voltage is applied and the operate
voltage removed.

3.21 Recycle time. When tested as specified In 4.7.170 the relay shall repeat
normal operation and the timing cycle shall be as specified fn 3.2o.

3.22 Reverse polarity (dc operated relays). Hhen tested as specified in 4.7.18,
the relay shall got operate, start timing, or be damaged. Following the test, the
timing cycle and racycle time shall be as specified in 3.20 and 3.21, respectively
(at 23° C only).

I

!9

I

I●
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t

I

I

as sneci fled3.23 Electromagnetic interference. Uhen tested n 4.7.19,
shall no% create nor be susceptlbl

the relay
to electromagnetic interference In excess of the

limits specified in MI L- STD-461, c;ass IO.

3.24 Crosstalk (when specified, see 3.1). lihen relays are tested as specified in
4.7.20, the attenuatl on shall be a minimum of 20 dB, unless otherwise specified.

3.25 Capacitance (when specified, see 3.11. Ilhen relays are tested as specified
in 4.7.21, the capacitance shall not exceed the values specified (see 3.1).

3.26 Continuous current. Uhen tested as specified In 4.7.22, relays shall remain
operative and there shall be no damage. Following the test, the insulation
resistance, dielectric withstandln voltage, contact volts e drop (or resistance).

ftiming cycle, and recycle time sha 1 be as specified in 3. ~, 3.9, 3.10, 3.20a”d
3.21, respectively.

3.27 Coil life (class O and E relays). Iihen tested as specified in 4.7.23, relays
shall remain opera tiva and there shall be no damage. Following the test, the
insulation resistance, dielectric withstanding voltage, timing cycle, and recycle
time shall be as specified in 3.8, 3.9, 3.20 and 3.21, respectively.

3.2B Mechanical life (endurance at reduced load) [class E relays). The relaY
shall be capable or 1 t t r a 1 for four times
the minimum operatfn~p~~~le~gf~r rel!~~c~~de~ 2~aa~pe~~~ ~on[~ct”~ating (re SfSti Ve)
and two times the specified minimum operating cycles for relays 25 amperes and over.
Uhen the relays are tested as specified in 4.7.24, relays shall remain mechanically
and electrically operative. There shall be no indication of mechanical resonance due
to the frequency of energizing voltage. Followlng the test, the insulation
resistance, dielectric withstanding voltage, contact voltage drop (or resistance).
timing cycle and recycle time shall be as specified in 3.8, 3.9, 3.10, 3.20 and 3.21,

3.29 Resistance to soldering heat (not applicable to plug-in relays). Hhen tested
as speci~ied 4 . . there shall b

‘ama!?m~~gt~~c~ ~l~~’2~g~, t!~di?~~~~~~0!imeresistance, di~lectric withstanding ~o?;age,
shall be as specfffed in 3.8, 3.9, 3.20 and 3.21, respectively.

3.30 Salt spray (corrosion). When subjected to the salt spray test of 4.7.26, and
following washing in cold runnfng tap water and drying for 6 hours at 65” C, the relaY
shall show no evidence of corrosion sufficient to impatr the operation of the relay.
Following this test, the timing cycle and recycle time shall be as specified in 3.20
and 3.21.

3.31 Thermal shock. Mhen tasted as specified in 4.7.27, there shall be no damage
to the relay, loosenfng of terminals, or cracking or flaking of glass insulation
(other than crazing or chipping of the glass meniscus). Following the test, the
insulation resistance, dielectric withstanding voltage, contact voltage drop (Or
resistance), timing cycle, and recycla time shall be as specified fn 3.8, 3.9, 3.10,
3.20, and 3.21, respectively.

3.32 Low temperature operation. Uhen tested as specified in 4.7.28, there shall
be no damage to the relay, loosening of term~nals, cracking or flaking of glass
insulation (other than crazing or chipping of the glass meniscus) or of the hermetic
seal . Following the test and at the specified low temperature, timing cycle, reCYCl@
time and contact voltage drop shall meet the requirements of 3.2D, 3.21, and 3.10,
respectively, and shall continue to meet timing cycle and recycle time requirements
until the relay returns to room temperature.

3.33 Shock (specified pulse). Uhen tested as specified in 4.7.29, relays shall
meet the following requirements, as applicable:

Class A, B, D, and E relays - - - Unless otherwise specified [see 3.1),
there shall be no closing of open
contacts nor opening of closed contacts
in excess of 10 microseconds (us).

11
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All relay s.-.-.. ------ Following the test, there shall be no
structural failure, and the timing cycle
and recycle time shall be as specified in
3.20 and 3.21, respectively.

3.34 Vibration, high frequency. 14hen tested as specified in 4.7.30, relays shall
meet the tol lowing requirements, as applicable:

Class A, B, O, and E relays - - - Unless otherwise specified (see 3.1),
there shall be no closing of open
contacts nor opening of closed contacts
in excess of 10 microseconds (us).

All relay s------- ----- Following the test, the insulation
resistance, dielectric withstanding
voltage, contact (output) voltage drop
(or resistance), tfming cycle, and
recycle time shall be as specified in
3.8, 3.9, 3.10, 3.20, and 3.21,
respectively.

3.35 Acceleration (class A, B, O, and E relays).
4.7.31, the contacts shall

When tested as specified in
remain in the deenergized condition with no input voltage,

and the timing cycle and recycle time shall be as specified in 3.20 and 3.21,
respectively.

3.36 Resistance to solvents. Uhen relays are tested as specified in 4.7.32, the
marking shall remafn legible.

3.37 Strength of terminals and mounting studs.

3.37.1 Strength of threaded terminals and mounting studs. Relays having threaded
stud type Termlnais or stua type mounting shal I t t to determine compliance
with terminal strength design requirements specif~ede ~ne3 .4.6.1.2 and 3.4.7.3. Hhen
relay terminals are tested as specified in 4.7.33.1, the terminals shall not loosen
or rotate, nor shall there be any other damage such as cracking or flaking of glass
insulator other than crazing or chipping of the glass meniscus. Thare shall be no
deterioration of relay performance beyond llmits specified (see 3.1).

3.37.2 Strength of solder-lug, plug-in, and wire-lead terminals. When relay
terminals are tested as specifi h 11 loosening or
breakage of terminals, crack ingeor ?la~i~g ~f’gla~~ei~s~lato~sn~ther than crazing or
chipping of the glass meniscus, or any other damage that would affect relay
performance beyond specified limits.

3.38 Moisture resistance (nonhermett cally-sealed relays). Hhen relays are tested
as speci?ied in 4.7.34, here shal I be no evi dence of break fng, cracking, chipping,
or loosening of the terminals. Immediately after step 6 of the final cycle, the
insulation resistance shall be not less than 100 megohms. After the 24-hour drying
period, the insulation resistance, dielectric withstanding

3.9, 3.2o a“d !.21, ~espect%ve?y.
voltage, tfmin cycle, and

recycle time shall be as specified in 3.8,

3.39 Overload (see 4.7.35.1).

3.39.1 Class O and E relays. When relays are tested as specified in 4.7.35 .1.2
and 4 .7.35.1 th h II be no electrical failure, such as contact sticking,
welding or f;iiuree~~ ;a;e or break the specified overload current. Blowing of the
fuse connected between case and load system ground or neutral shall constitute
failure. Following the test, the timing cycle and recycle time shall be as specffied
in 3.20 and 3.21, respectively.

>.

●

i

o

3.39.2 Class C relays (when specified). Uhen relays are tested as specified in
4.7.35.1.1, here shal I be no electrical failure. Following the test, the timing
cycle and recycle time shall be as specified in 3.2o and 3.21, respectively.
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I

I

3.4o Life. 14hen relays are tested as specfffed in 4.7.35.2, there shall be no
phase -to-e arcing; contacts shall not fail to make ~/, carry, or break the load;
and the case-to-ground fuse shall remain electrically continuous. Following each
life test, the insulation resistance, dielectric withstanding voltage, contact
voltage drop (or resistance), timing cycle, and recycle time shall be as specified in
3.8, 3.9, 3.10, 3.20 and 3.21, respectively. Class A and B time delay relays shall
be tested at highest rated system voltage and resistive load current rating. Use of
a qualified electromechanical relay with equivalent ratings will be evidence of
meeting life requirements at other ratings. Class Co O, and E relays shall be tested
at each contact load specified. Terminal temperature rise shall not exceed 75” C.

3.41 Vibration scan. When subjected to one cycle of vibration scan as specified
in 4.7.35. there shall be no contact chatter in excess of 10 microseconds.

3.42 Minimum current (classes O and E). When relays are tested as specified in
4.7.35.3, here shall be no mechanical or electrical failures. The contact voltage
drop shall not exceed the values specified in 4.7.35.3.

3.43 Rupture (class E). Uhen relays are tested as specified in 4.7.35.4, there
shall be no electrical faflure, such as contact welding or failure to make or break
the specified rupture current. Blowing of the fuse connected between case and load
system ground or neutral shall constitute failure.

● 3.44 Time-current relay characteristics at 25° C (class E relays when specified,
see 3.1). when relays are tested ifi d f 4 7 35 5 th h 11 b
evld ence of contact welding or sti~~i~~e~nd she ~on~a~t ~oitag~r;r~pashal? ~~et the
requirements of 3.10.

3.45 Low level (when specifiad, see 3.1). Uhen relays are tested as specified in
4.7.35.6, th e dynamic contact resistance shall not exceed 100 ohms more than once per
200,000 operations (cumulative). There shall be no mechanical failures nor erratic
operation.

Part number (see 3.1).

Oate code.

Source code or manufacturer’s name.

Contact rating.

Circuit diagram (see 3.4.6).

Unless otherwise specified (see 3.1),

●
ac~c%a”%%!f%ethod I of )IIL-STO.1285 a“ci shall i“cl”~$~%sas%~]mh~ %k%l~;w,”g
information:

a.

b.

c.

d.

e.

Relays shall be fabricated in such a manner as to be uniform in
qu~+~[y,%!%%%e free from cracked or displaced parts, sharp edges, burrs, a“d
other defects that will affect life, serviceability, and appearance.

*
4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contract,
the contractor is responsible t he performance of all inspection requirements as
specified herein. Except aseot~~rwise specified tn the contract, the contractor may
use his own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The Government
reserves the right to perform any of the inspections set forth in the specification
where such inspections are deemed necessary to assure supplies and services conform
to prescribed requirements.

●
1/ “Fail to make” shall

exceeding 10 percent
be defined as a voltage drop across the contacts or Output
of full rated voltage.
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4.1.1 Test equipment and inspection facilities.
inspection taclllt

Test and measuring equfpment and
Ies or sutrlclent accuracy, quaiity, and quantity to permit

performance of the required inspection shall be established and maintained by the
contractor. The establishment and maintenance of a calibration system to control the
accuracy of the measuring and test equipment shall be in accordance with o
MI L- STD-45662.

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

a. Materials inspection (see 4.3).

b. Qualification inspection (see 4.5). 6’

c. Quality conformance inspection (see 4.6).

4.3 Materials inspection. Materials inspection shall consist of certification
supported by verifying data that the materials listed in table IV used in fabricating
the relay S, are in accordance with the applicable referenced specifications prior to
such fabrication.

TABLE IV. Materials inspection.

i Material ; Requirement
I I paragraph

i plastic . --:------ .--i 3.3.2.1

I I
i Ceramic ---------- ---~ 3.3.2.2

I Integral electromagnetic relay. - ] 3.4.2

i
I
I

I Microcircuits, semiconductors - - I 3.4.3

Applicable
inspection

MI L-P-997, MIL-P-15037,
A41L-P-15047, MI L-14-14

MI L-1-1O

MI L-R-5757 or MI L-R-39016
for class A; t41L-R-6106
for class B

MIL. M-38510, MI L-S-19500

4.4 Inspection conditions. Unless otherwise specified herein, all inspections
shall be performed in accorf$ance with the test conditions specifed in the “GENERAL
REQUIREMENTS” of MI L- STD-202.

4.4.1 Power supply. Unless otherwise specified herein, the power supply shall
have no more than percent regulation at twice the specified load current. A dC
power supply shall have no more than 5 percent voltage rip le.

I
An ac power su ply

Yshall be within 1 percent of the specified frequency and s all be sinusoidal w th a
form factor between 0.95 and 1.25. Hhen specified [see 3.1), the ac or dc power
supply shall be capble of simulating the normal and abnormal power conditions
described in MIL-s TO-704.

● 4.4.2 Tempera ture:. +2:y:lity levels X and Y relays sha?l be tested at an ambient
teypera~ure of -55~ and +125-C, quality level w at an ambient temperature of
25 C ● 2 C, and the quality ~onformance inspection [see 4.6), may be conductad at the
specified temperatures. Temperatures are ambient and not case.

●

☛

4.4.3 Hire. In any of the specified load tests (see 4.7.35), each individual wire
shall be =imum of 3 feet in length and of an applicable size conductor (copper)
for use in free air as listed in 141L. IA-5088 determined by the rated resistive load of
the relay. If the relay rating does not coincide with wire size, the next larger
diameter wire shall be used.

●
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4.4.4
terminal

Terminal lugs. Wire shall be terminated with an applicable size and type of
lug accordf ng to MS20659 or ?4S25036, or other currently approved military

●
specification.

4.4.5 Attitude. Unless otherwise specified, the qualification inspection (see
4.5], sha~l be conducted with the relay mounted in the position most likely to cause
malfunctioning. This position shall be shown or otherwise noted in test papers.

4.4.6 Altftude-tempera ture tests. Unless otherwise specified, the relay under
test shall be surrounded by a metal enclosure, the surface of which Is established at
the specified high temperature. The enclosure inner shall have an em fssfvity between
0.7 and 1.0 for the test temperature employed. The air within the test enclosure

● shall be still and held at the specf fled altitude. The relay may be mounted by its
normal mountfng means on a metal plate maintained at the temperature of the chamber
walls.

4.4.7
relays
and cof
the fol

Mounting reley S for ambient temperature tests (class O relays). i+hen the
re subjected to the tests specified 1 4.7.35.3 and 4.7.23 (minfmum current

life, respectively), they may be mou~tad on a heat sink in accordance with
owing:

a. Each relay may be attached by its normal mounting means to
.062 [1.57 mm) inch thick minimum, flat aluminum plate heat sink. The
heat sfnk shall be designed to place every relay in the Center Of fts
own square space whose total surface area [both sides) is eight tiMe S
the outside surface area of the relay, excluding mounting. Relays
wfthout mounts shall be held to the heat sink with a metal strap
.250 (6.35 mm) inch wide by 0.015 inch (0.38 mm] maximum thickness. The
heat sink assembly shall be suspended by twine or other nonheat
conducting material in a plane parallel to the normal air flow In the
oven. The leads shall not constitute a heat sink.

b. Chamber temperature shall be controlled to maintain the temperature at
the specified ambient extremes (see 3.1).

;0 4.5 Qualfflcatfon inspection.
laboratory acceptable to

Qualification inspection shall be performed at a
he Government (see 6.3) on sample relays produced with

equipment and procedures normally used In production.

The number of relays to be subjected
f“~~~;~fo%’!’%%%s specified in table V.

4.5.2 Inspection routine. Sample relays shall be testedI in the order shown, as applicable for each relay.

1
4.5.3 Failures. Two or more failures shall be cause for

qualf ffcali on approval.

to qualification

as specified in table V

refusal to grant

I 4.5.4 Retention of qualification. To retaf” quallffcatfon, the contractor shall
forward a report at 2-month intervals to the qualifying activity. The qualifying

i’ activity shall establish the Initial reporting date. The report shall consist of:

i.’”
1,

b.

I

A summary of the results of the tests performed for inspection of
product for delivery, group t, indicating as a minimum the number of
lots that have passed and the number that have failed. The results of
tests of .s11 reworked lots shall be identified and accounted for.

The results performed for periodic check tests (groups B and C, when
applicable), including the number and mode of failures. The test
report shall include results of all perlodfc check tests performed and
completed during the 12-month period. If the test results indicate
nonconformance wfth specification requirements, and corrective action
acceptable to the qualifying activity has not been taken, action may be
taken to remove the falling product from tha qualfffed products list.

15
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I

Failure to submit
result In 10ss of

the report within 30 days after the end of each 12.month period may
qualification for the product. In addition to the periodic

submission of Inspection data, the contractor shall immediately notify the qualifying
activity at any time that the f“spection data Indicates noncompliance of the product
to meet the requirements of this specification. 0“

In the event that no production occurred during the 3 reporting periods, a report
shall be submftted certifying that the company still has the capabilities and
facilities necessary to produce the relay, If durfng 6 consecutive reporting perfods
there has been no production, the manufacturer may be required, at the discretion of
the qualifying activity, to submit a representative relay to testing in accordance
with the qualification inspection requirements.

s
4.6 Quality conformance Inspection.

4.6.1 Inspection of product for delivery. Inspection of product for delivery
shall consist or group Inspect Ion.

4.6.2 Inspection lot. An inspection lot shall consist of all relays covered by a
single specitlcat 10n sheet, produced under essentially the same conditions within a
period not to exceed 1 month, and offered for Inspection at one time.

4.6.2.1 Group A inspection. Group A inspection shall consist of the inspections
specified in tabl e VI.

4.6.2 .1.1 Sampling plan. All production relays shall be subjected to group A
inspection specified in table vI, testing sequence is optional, except output voltage
drop (see 4.7.6] Ieaka e current (see 4.7.7}, maximum deactuatfon voltage (see
4.7.14), timing cYcle ~see 4.7.16). and recycle tfme (see 4.7.17) shell be reauired
anytime ”after burn-in (see 4.7.37j~

4.6 .2.1.2 Failure criteria. Relays which have failed to pass group A inspection
may be reworked or have parts reDl aced to correct the defects resubmitted for
acceptance.

4.6.3 Periodic inspection. Periodic inspection shall consist of groups B and C
inspections. ●

4.6.3.1 Group B inspection. Group B inspection shall consist of the tests
specified in table VII, and shall be performed in the order shown.

4.6 .3.1.1 Sampling plan. Two relays shall be selected at random from every 500
units, or for every 6.mont_h period, whichever occurs first. Samples selected shall
have passed group A inspection. lf there is no production during the 6-month period,
four relays shall be tested during the next 6-month period; six relays if there is no
production for 18 months, etc.

4 .6.3.1.2 Failure criteria. Uhen one or more relays fail to pass group B
inspection, furth er acceptance shall be withheld until the cause of failure is
determined. In the event of a single isolated failure on group B testing, and if the
relay in question satisfactorily completed 50 percent of the s.pecffied minimum cycles
on the particular load being tested, the manufacturer may,

*
at his option, have three

additional relays selected for the same group B testing. If all three relays pass,
the lot shall be accepted and production and acceptance testing resumed. In the
event of an additional failure on the three samples, acceptance shall be withheld and
corrective action will be necessary. After corrective action has been taken,
production and acceptance testing may be resumed. For production reasons, group A
tests may be continued pending the investigation of group 8 failures.

4 .6.3.1.3 Disposition of sample relays. Sample relays which have been subjected
to group B inspect ion shall not be del Ivered on the contract or purchase order.

4.6.3.2 Group C inspection.

$~”~;~;lsh%%%%~ed to the tests specified in table VIII in the order
Zvery 36 months the number of sample units specified

No failures shall be permitted.

16
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TABLE V. Qualification inspection.

•~
Inspection

● lScreenin9- - - - - - - - -
lVisual and mechanical:
l Internal --------

● l External --------

isolderability - - - - - - -
lSeal -----------
Ilnsulation resistance- - -
lDielectric withstanding

lc.;!l~lgfhipiti;Oitigi -
I drop or resistance - - -
lLeakage current. - . - - -

!;%orm dfstortio” (.c
ut current- - - - - - -

lDCr~};~~:-v;l;a~e-(;c- --
l relay s)---------
lCurrent ranqe (ac relays)
lZerO crosso~er” (ac rel;ys)
lBfas curent (when
I applicable)- . - - - - -
lMaxlmum deactuation voltaqe
lTransients - - - - - - - ~
lTimin cycle - - . - - - -

ilRecyce time -------
lReverse polarity [dc
\ operated). - - - - - - -

I Group 11

lElectromagnetic inter-
lference ---------

lContinuOus current - - - -
lcOil life ---------
lMechanical life- - - - - -

lRe~g:;”~;:tt:p;!;::i!:’to

* I socket plug-in relay]- -
lSalt spray --------
lSeal -----------

I Group 111

iThermal shock- - - - - - -
ILOW temperature opera tfon-
lShock (specified pulse)- -
lVibration, high frequency-

1 lAcceleration - - - - - - -
[Resistance to solvents - -
lStrength of terminals and
I mounting studs - - - - -
lMoisture resistance
I (nonhermetically sealed)
lSeal -----------

equirement
aragraph

3.5.2

3.1 ,3.3,3.4
3.5.1,3.46,
3.47

3.6
3.7
3.B

3.9

3.10
3.11
3.12

3.13

3.14
3.15
3.16

3.17
3.18
3.19
3.20
3.21

3.22

3.23
3.24

3.25
3.26
3.27
3.28

3.29
3.30
3.7

3.31
3.32
3.33
3.34
3.35
3.36

3.37

3.38
3.7

Test
method

paragraph

4.7.2

4.3, 4.7.1
4.7.1

4.7.33 .2.4
4.7.3
4.7.4

4.7.5

4.7.6
4.7.7
4.7. B

4.7.9

4.7.10
4.7.11
4.7.12

4.7.13
4.7.14
4.7.15
4.7.16
4.7.17

4.7.1 B

4.7.19
4.7.20

4.7.21
4.7.22
4.7.23
4.7.24

4.7.25
4.7.26
4.7.3

4.7.27
4.7.2B
4.7.29
4.7.30
4.7.31
4.7.32

4.7.33

4.7.34
4.7.3

Number of saw
to be ins

LI
~
~

1
11 ~All ~All

11 IA1l IA1l
1~1~1

31313
11 IAll IA1l
11 iAll IA1l

11 ~All ~Al

11 ;All iAl

il ~Ail ~j!

-1-IA1

i“
-1-:A1
-1-IA1
11 IA1l IA1
11 IA1l IA1
11 IA1l IA1

11 ~All ~Al

II

iI
1212
12~2

1212
1212
1-1-
l-/-

II
i2
12
12
I

I

i:
12
12
11
14

11

12

i2
12
:2

I

12
11
12
12
1-
14

11

12

e units
ted

D-—

111

,11
1

3
,11
,11

,11

,11

,1 1

,;’
,1
,1

11

2
2

2
2
2

2
2
2

2

;
2

;

1

,;1—

-r—

Al 1

All
1

3
All
Al 1

Al 1

Al 1

Ail

Ail
All
Al 1

Al 1

2
2

2
2
2
1

2

:

2

;
2
1
4

1

A;l—
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TABLE v. Qualification inspection - Continued.

I ●

10verload - - - .
lLife ------
I’ifbration scan -
lSeal ------

: @!LFll

lMinimum current-

1 I I I
Inspection

Test Number of sample units
I Requirement I

! I paragraph
method I to be inspected

I paragraph 1 lass
A I B I o I E

1 I I I [ r
GrouP IV

/ /
I

/ II /1 /
--- 3.39

---- 1 3.40 ~;:;:;;::l;lilf/1f/lf/1
---- 3.41 II II I= IT IT I
---- 3.7 I 4;7;3 12\2~2j2\21

/
I 11111 I

I
---- 3.42 I 4.7.35.3 / - / - / -

lRupture --------- I
/212/

3.43 14.7.35 .41- l-l:~i/ ;[

● 1%;.;.;,;”; ;eiaj --- I 3“7 I 4“7”3 ! - 1- 1 , , ,

I characteristics” at 25° C 1 I I
i (cla Ss E relays, when ~

ii iii

I specified) - - - - - . 3.44 I 4.7.35.5 I -
ILOW level (when speclfied)l

~:~-1./2/
3.45 / 4.7.35.6 \ . -/2~21

II

~1 One sample unit required for each load rating.

TABLE VI. Group A inspection.

I Inspection i Requirement
I paragraph

I
1 1
iScreenfng- - - - - - - - i
lSeal --- .--.---l

Ii!%::fi: $:::% %9- 1
I voltage--------l
lCOntact [output) voltage I
I drop or resistance - - I
lLeakage current- - - - - I
lInput current- - - - - - I
\Uaveform distortion (ac
~ relay s)-------- 1

i I
IOC offset voltage (ac I

\
relay s) --------l

lCurrent range [ac relays) I

I
lZero crossover (ac relays)l

I I
lBfas curent (when
f applfcablel. - - - - - ~
lMaxfmum deactuatfon 1
I voltage--- .----l

3.5.2
3.7
3.8

3.9

3.10
3.11
3.12

3.13

3.14

3.15

3.16

3.17

3.18

Test
method

paragraph ~

4.7.2
4.7.3
4.7.4

4.7.5.1

4.7.6
4.7.7
4.7.8

4.7.9

4.7.10

4.7.11

4.7.12

4.7.13

4.7.14

lB

‘Number of san
to be ins[

lass
[ I

~
11 IA1l IA1l
11 IA1l IA1l
11 ]All ~All

11 IA1l \All

11 ~All IA1l
- I-”l All
11 IA1l IA1l

- i - ;All
I I ac
II
ii

- { - IA1l
I ac

II

e units r
:ted
+

+
ill I All I
,11 I All I
,11 ~ All I

,11 I All I

,11 i All i
l-l

,;1 I All I

-/-/
1 I

-:-[

j-l

I

-!
I

I
I

-1-1

-/- I
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I

I
I

I

I

I

I

I

TABLE VI. Group A inspection - Continued.

●
~ Nfumber o sample units

Inspection I Requirement to be inspected
I paragraph ~ p!i%:%h - G lass

i A I E I c I D I E
I

lReverse polarity
\ (dc relays)- - - - - - ~ 3.22 4.7.18 ~All iAll ~All ;All ! All

/
Idc; dc\dc\dc\dc

I
lTiming cycle - - - - - - I 3.2o 4.7.16
lRecycle time - - - - - - I

IA1l IA1l IA1l IA1l I All
3.21 4.7.17 \All \All {All ~All ~ All

lInspection of product ~/ 13.1, 3.3, 3.4, I 4.3, 4.7.1 IA1l IA1l IA1l IA1l I All

I
~~;~-~:4~.46 I

:~:;[
I I

●

Al Physfcal dimensions shall be measured on two sample units per lot.

TABLE VII. Group B inspection.

Inspection I Requirement I Test r
paragraph paragraph

, , r
Input current ------- ------
Reverse polarity

(dc operated relays). - - - - . - - -
Transient s------- --------
Thermal shock ------- ------
Vibration, sca n------- -----
Life (classes as applicable) 1/:

Resistive---------:- ---
Induct ice ------- -------
Lamp ------------ -----
Motor current [ac or de)- - - - - - -

I Seal -------------- ----

3.12

3.22
3.19
3.31
3.41

3.40
3.40
3.40
3.40
3.7

4.7. B I

4.7.18
4.7.15
4.7.27
4.7.36

4.7.35.2
4.7.35.2
4.7.35.2
4.7.35.2
4.7.3

I
~/ Each time group B is run on two relays, only one type of life test shall be

run. Resistive load shall be run at the highest voltage rating specified, ac
or dc, the first time group B tests are run after initial qualification. The
second time group B tests are run, the inductive load ratfng shall be run at

k the highest voltage rating specified, ac or dc, and so on in the order shown.
After each type of current load has been run at the hfghest voltage rattng, the
sequence shall start over usfng the lowest specified voltage rating, ac or dc.
It fs intended that all loads specified (see 3.1) shall have been run at least
OnC@ at both maximum and minimum specified voltage between the time of initial
qualtffcation and requalification and between all subsequent requalffications.
If the lamp rating is equal to or less than 0.1 times the resistive load
rating, the lamp load test need not be run.

I Source: https://assist.dla.mil -- Downloaded: 2016-11-25T21:50Z
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TABLE VIII. Group C inspection.

Inspection

Subgroup 1 (2 relays)

I Electromagnetic interference. . . - .
I Continuous current- - - - - - - - . .
i Mofsture resistance (nonhermetically -

sealed relays)- - - - - . . - - - -
I
I Subgroup 2 (2 relays)

I Overload (classes O and E)- - - - - -
I
I Life (classes as applicable):

Reslstfve, dc (1 relay) - . . - - .
i Resistive, ac (1 relay) - - - . - .
I deal -------------- ---

I Subgroup 3 (2 relays)

i Resistance to soldering heat (not
applicable tO plug-in relays) - - -

I Salt spray (corrosion)- - - - - - . .
l Thermal shock ---------- --
I Shock (specified pulse) - . . - - - -

hi h frequency - - - - . .
~ ~~~~~l!~~;on ?class A, .9, 0, a“d

~ St::~~~hl~f termfnals and mo””ti”g
E relay s) --------- ----

lseal--=-l~~~=~~ll 111=

Requf rement
paragraph

3.23
3.26

3.38

3.39.1

3.40
3.40
3.7

3.29
3.30
3.31
3.33
3.34

3.35

3.37
3.7

Test method I
paragraph

r
I

4.7.19 I
4.7.22 I

4.7.34 I

I
I

4.7.35 .1.2 and
4.7 .35.1.3 i

4.7.35.2
4.7.35.2
4.7.3 /

4.7.25
4.7.26
4.7.27
4.7.29
4.7.30

I
4.7.31

4.7.33 I
4.7.3

~/ Additional sample unfts may be required for different terminal designs.

4.6.3 .2.2 Oisposjtfon of sample unjts. Sample units which hdVe been subjected to
group C inspection Shall not be delivered on the contract or purchase order.

I 4 .6.3.2.3 Noncompliance. If a sample fails to pass group C inspection, the
manufacturer shall nOtlt y the qualffyjng actjvity and the cognfzant inspection
activity of such failure and take corrective action on the materials or processes, or
both, as warranted, and on all unjts of product which can be corrected and which are
manufactured under essentially the same materials and processes, and which are
considered subject to the same faj lure. Acceptance and shjpment of the product shall
be discontinued until corrective action,
been taken.

acceptable to the qualffyjng activity has
After the corrective act$on has been taken arou~ C ins Dectfon shall be

repeated on addjtj onal sample unjts [all tests and examjiations, or” the test which
the original sample failed, at the option of the qualifying activity). Groups A and
B inspections may be reinstituted; however, final acceptance and shipment shall be
withheld until the group C inspection has shown that the corrective action was
successful . In the event of failure after reinspection, information concerning the
failure shall be furnished to the cognjzant inspection activity and the qualifying

I activity.

4.6.4 Inspection of packaging. The sampling and inspection of the preservation
and interTor package mark jng shafl be in accordance with the group A and B quality
conformance Inspect Ion requirements of MI L-P-116. The sampling and inspection of the
packing and marking fOr shipment and storage shall be in accordance wjth the quality
assurance provisions of the applicable container specification and the marking
requirements of MIL- STD-129.

20
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Methods of inspections.

,.

I
I

I
I

I

I

I
I

I

t

I

I

●
NOTE : 4s used herein, “coilm on classes A, B, O, and E relays may be used

interchangeably for “input” on class C relays; and “contacts” on classes A,
B, D, and E relays may be used interchangeably for “output” on class C
relays.

4.7.1 Visual and mechanical inspection. Relays shall be inspected to verify that
the mater~als, design and construction, physical dimensions, weight, marking, and
workmanship are in accordance with the applicable requirements (see 3.1, 3.3, 3.4,
3.5.1, 3.47 and 3.48).

● 4.7.2 Screenfng (see 3.5). Relays shall be screened as specified below, In the
order shown. The qualfty level shall be W, Y, or X as speciffed (see 3.1).

● 4 .7.2.1 High temperature storage (stabilization bake).
and Y shall~ rn

Rela Ys of q~:;:~: levels X
method Ouu of KIL-STO-883.

I

I

I

otherwise specified, test condition B and a time duration of 24 hours minimum shal
apply.

● 4 .7.2.2 Temperature cycling. Relays of quallty levels X and Y shall be tested
accordance iifth method 1010 of MI L- STO..983, test condftion B. The following detai
shall apply:

n
s

a.

b.

Specfal mounting: Relays shall be suspended in the test chamber by
twine, or other -nonheat-c onducting material , In a plane parallel to
the normal air flow. Test leads may be used for mounting; however,
they shall not provide a heat sink.

End-pofnt measurements and inspections: None.

● 4 .7.2.3 Load conditioning. Not to exceed specified maximum limits, relays shall
be cycled by applying a step function voltage to the input; the input shall be
energized at zero or rated Input voltage. The load shall be maximum rated current,
without auxiliary heat sink, and each output circuit shall be loaded with the maximum
rated resfstive current at the highest rated voltage, for 3 hours, at a rate no less
than 1 nor more than 30 operations per second. When applicable (see 3.1), the bias
shall be applied at the rated value. The relay shall be turned off 10 percent of the
time and turned on 90 percent of the time. For SPOT and OPOT relays, cycling shall
be 50 percent turned on and 50 percent turned off; or for 1.5 hours of test, 10
percent on and 90 percent off, and 90 percent on and 10 percent off for 1.5 hours of
test.

+ 4 .7.2.4 Interim (pre-burn. in) electrical parameters (when specified). Relays of
quality levels X and Y shall be tested as specified in methOd or m-sTO-883.

● 4.7. 2.5 Burn-in test. Relays shall be tested In accordance with method 1015 of
MI L- ST D-883. The fol lowing details and exceptions shall apply:

a.
a

b.

c.

d.

e.

f.

9.

Test duration of 160 hours.

Test condition as specified (see 3.1).

Test temperature: For X and Y scre$ned relavs 125° C ambient
minimum. For W screened relays +25 C ambient minimum.

Test mounting: Normal mounting means.

AS specified in 4. 7.2.4 and 4.7.2.6.

Not applicable.

Time measurements completed: As specified in 4.7.2.4.
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● 4.7.3 Seal (see 3.7). Relays shall be tested in accordance with 4.7.3.1, 4.7.3.2,
or 4.7 .3.3 as applicable.

I ● 4 .7.3.1 Nonhermeti cally. sealed relays [see 3.7.1). Relays shall be tested in
accordance Wfth method Ot MI L- ST U- ZOZ. he tol lowing details shall apply:

a. Test-condition letter 0, unlass otherwise specified (see 3.1).

b. Measurement after test: None.

● 4 .7.3.1.1 Nonharmeti cally. sealed and hermetically-sealed (potted) relays
(alternate method) (see 3.7.1.1). Relays shall be tested as follows:

a.

b.

c.

d.

Prior to installing a gasket on the relay header (if a gasket is
used), the relay shall be totally immersed in a container of ‘tap”
water. (The term “tap” water as used here means ordinary drinking
water that has not been altered in any way, such as by the addition
Of any other substance, distilling, etc.). The part of the relay
closest to the surface of the water shall be a minimum of 1 inch
(25.4 mm) below this surface.

The container and water-covered relay shall then be pieced in a
vacuum chamber. The chamber shall be sealed. The chamber pressure
shall be reduced from room ambient to 1 inch (75,000 feat) +0.0
-0.2 inch of marcury within 5 minutes, and shall be maintained at
this level for 30 minutes minimum. The chamber pressure shall be
increased to room ambient within 1 minute, and shall be maintained
at room ambient pressure for 30 minutes, minimum. The foregoing
shall constitute one cycle. The relay shall remain fully immersed
in the water during the cycle.

!Ji thin a maximum of one-half hour after the cycle, each relay shall
be removed from the water and dried by shaking, wiping, or blowing
with co”tami”a”t-free air or g.g~,
baking.

but not by any form of heating or

Iilthin a maximum of one-half hour after drying, each relay shall
pass the insulation resistance and dielectric withstanding voltage
tests.

● 4 .7.3.2 Relays sealed with a gas containing a tracer.
containing a tracer Shal I be tasted in accordance wlt h met;~~a;f2s~~1; !L!~;!-!O?~sor
at the option of the manufacturer,
shall apply:

method 1014 of MI L. ST D.883. The following details

a. Method 112 of MI L- STO-202:

[1)

(2)

(3)

Test condition C, procedure IV. Relays shall be back-filled with
a gas containing a helium tracer (9o percent dry gas and 10
percent helium). Silcone oil shall not be used.

Leakage rate sensitivity: 1 x 10-8 atm cm3/s.

Measurements after test: Not applicable.

b. Method 1014 of MI L. STO-883, test condition B,

● 4.7 .3.3 Relays sealed with a gas not containing a tracer. Relays sealed with a
gas not containing a tracer shall be tested
141L. ST O-883.

in accordance w~th method 1014 of
At the option of the manufacturer,

following details shall apply.
either a or b may be used. The

●
I

I

I

I

●
22

Source: https://assist.dla.mil -- Downloaded: 2016-11-25T21:50Z
Check the source to verify that this is the current version before use.



i

1.

I

1“

MI L- R-83726B

a. Method 1014 of MI L- STD.883:

[1)

(2)

Test condition AI or A2.

Measurements after test: Perform a gross leak test per method
112 of MI L- ST O-202, test condition A, B, or O. Silicone oil
shall not be used. At the option of the manufacturer, the gross
leak test of method 1014 of MI L- STO-883, test condition C may be
used.

b. Method 1014 of MI L- STO.883, test condftfon B.

4.7. Li Insulation resistance (see 3.8). Relays shall be tested In accordance with
method 30z or MI L- ST D-Z02 ha relay in the energized and deenerglzed condition.
The following details shal? apply:

a. Test-condition letter B.

b. Points of measurement: Unless otherwise specified (see 3.1), between
all mutually isolated terminals and between all terminals and the case.

c. Electrification time: 30 seconds, mintmum.

4.7.5 Dielectric withstanding voltage (see 3.9).
s ecifiad in

Relays shall be tested as

R
4 7 5 1 d, when applicable ( 3 lr in accordance with 4.7.5.2.

T ese tests sh~li ie ~~rformed with relays ?~een;rg;zed and deenergized condition.
NOTE: To avoid unnecessary failures, test voltages shall not be applied
indiscriminately.

4.7 .5.1 At atmospheric pressure. Relays shall be tested in accordance with method
301 of MI L-~-2oZ. The followlng details shall apply:

a. Magnitude of test voltage and nature of potential: As speciffed
in table IX.

b. Ouration of application of test voltage: As specified in table IX.

c. Points of application of test voltage: As specified in 4.7.4b.

TABLE IX. Dielectric withstanding voltage test details.

-1 Test voltage [volts, rmsl
At atmospnerlc pressure AI AZ red UCe Q r

I I barometric System ~1 I
T Q lifi ti on ~1
I i~~pect~~n

I Q lit y conformance ~
1 i;~pection ~/

pressure (1
minute) II (s;:’: !?!2) I

I (1 minute) I
lass I cl ass cl ass I

1 I I r
I A- B-O-E I C I A- B-O-E I c IA-8-o-E; c

/
I 1,000 I 1,000
I 1,250

I 1,250
I 1,000

I 1,000 I 500 I 500
I 1,500

I 28 dc

I 1,500 I 1,000
I 1,000 I 500 I 500

I 1,800 I 1,000
I 115 ac

I 700 I 500 I 115/200 ac ~1 i
l_/Uhen the dielectric withstanding voltage test is performed following the life

test specified in 4.7.35.2, the test voltage may be reduced to 75 percent of
the applicable value specified, but not less than 1,000 volts.

~1 The test potential shall be applied or reduced at a maximum rate of change of
250 volts per second.

~1 For performing quality conformance inspection, a 2-5 second test at 120 percent
of the 1 minute voltage may be used in lieu of the l-minute test; however, the
l-minute test is mandatory if defects are discovered in production inspection.

Z3
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and contacts are rated for different voltages, each shall be tested to
accordance with its respective system voltage; however, the test
coil and contact terminals shall be in accordance with the hiaher of

the two system voltages.
For relays rated above 200 volts, the test potential for 1 minute shall be
twice rated voltage plus 1,000 volts, with a minimum of 1,500 volts. The test
potential for 2-5 seconds shall be 20 percent higher than the l-minute test
voltage. The test voltage at maximum specified altitude shall be 50 percent of
the l-minute value with a minimum of 75o volts, rms.

4 .7.5.2 Temperature-altitude dielectric. Relays shall be tested in accordance
with methods 105 and 301 of 141L- STO-202. This test applies only to relays for use
above 50,000 feet altitude. The relay shall be brought to a stabilized condition at
the high temperature, high altitude pressure specified (see 3.1). IAhen in the abova
condition, the tests of 4. 7.5.1 shall be performed.

4.7.6 Contact (output) voltage drop (or resistance) (see 3.10).

4.7 .6.1 Contact resistance (class A and O relays). Relays shall be tested in
accordance wltn metnoti JU) Ot M[L->Iu-ZUZ. {h e ral =wing details and exceDtion shall
apply:

a.

b.

c.

d.

e.

f.

9.

Method of connection: For relays with wire-lead terminals, this
measurement shall be made l/8. fnch maximum from the emergance of the
lead from the relay.

Test current and volts e:
?

Contacts shall be loaded with 30 mV
maximum (dc or peak ac at 10 mA maximum.

Test current and voltage after high level life tests: Contacts
be loaded up to rated current and rated voltage.

Points of measurement: All mated contacts in their closed posit
the coil shall be energized with rated voltage if necessary to e
contact closure.

Number of activations prior to measurement: None.

Number of test activations: Three (no contact voltage shall be
applied during contact transfer).

Number of measurements per activation: One in each closed contact

hall

on;
feet

posftion.

4.7.6.2 Contact voltage drop (class B and E relays). The contact voltage drop
across the relay contacts shall be measured at he points to which external circuits
are normally connected. Normally closed and normally open contacts shall be measured
separately. Relay contacts which are rated 25 amperes (resistive) and over shall
carry rated resistive current at the primary rated ac or dc voltage.

‘e”i t“!::ctsrated under 25, but over 2 amperes shall carry rated resistive current at
Nhen specified after the load tests, the contact voltage drop shall be measured at
the terminals corresponding to the tested contacts. The contacts shall be caused to
break and than make the test current before each of 10 consecutive measurements.
Coil vo)tage shall be as speciffed. Individual readings and the average value of 10
consecutive raadings shall meet the requirements of 3.10 and not exceed the values
specified in table IX. In performing the contact voltage drop tests on plug-in
relays, and in the event of a reading that exceeds the maximum allowable contact
voltage drop when measured external to the connector,
directly at the pins of the relay.

a measurement may be made
If the readings are then within the allowable

limits, the relay will be considered to have passed. In the case of relays with
potted connections, special provisions should be made to allow for voltage drop due
to resistance of leadwires. For group A, one reading per contact will suffice and
may be performed at a lower current level. At the option of the manufacturer, the
relay contacts may be closed prior to the application of test current. The contact
voltage drop shall be measured within 10 seconds after the contacts close and the
flow of current begins. The contact voltage drop shall be within the average limits
specified in table 111 adjusted for the lower currant level used in test.

●

b-

. .

●
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4.7.6 .2.1 Contact resistance. Thfs test is applicable to relays which have
contact ratings of amperes or less as specified in 3.10. Relays shall be tested In
accordance with method 307 of MI L- STO-202. The following details shall apply:

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

b. Test current shall be rated dc. Test current for low level contact
ratings shall not exceed 10 mA.

c. Maximum open-circuit test voltage shall be 6 V dc except for
contacts rated for low level the maxfmum open circuit test voltage
shall be 30 mV (dc or peak at).

d. Points of measurements:

(1) Between all normally closed mated contacts.

(2) Between all normally open mated contacts, with the coil
energized with rated voltage (or current). The relay shall
be operated with no load applied to the contacts.

e. Number of activations prior to measurement: None.

4.7.6.3 Class C relays [output voltage drop). Uith the relay connected to nominal
system voltage and rated operate relay normally, and check voltage
difference between input a~~ o~~~~~ct~ ~onnected operating load.

4.7.7 Leakage current (class C relays) (see 3.11). With the relaY connected to
maximum system voltage ana rated load connected, operate relay normally. Ouring the
load off interval, measure the leakage current to the load.

4.7. B Input current (3.12). The maximum operating voltage [see 3.1) shall be
applied to the input and control terminals, and the input current
the control current shall be measured during the timing cycle and

and, if applicable,
during steady-state.

4.7.9 Waveform distortion [class C, ac relays) (see 3.13).

a. Apply the rated voltages (see 3.1) to the input and
applicable). Apply rated output voltage and adjust
rated current with relay turn on.

bias [when
the load to obtain

b. Connect an oscilloscope across ralay output and adjust oscilloscope to
display one complete cycle of relay output voltage.

c. Uith relay turned on, observe output voltage on oscilloscope. output
voltage distortion shall not exceed the limits specified (See 3.1).

4.7.10 OC offset voltage (class C, ac relays) (see 3.14).

a. Apply rated voltages and currents to the output and bias (when
applicable).

b. Apply minimum turn-on voltage to the input and measure the dc
component of the output circuit voltage drop which shall not exceed
the value specified (see 3.1).

4.7.11 Current range (class C, ac relays) (see 3.15). Tests shall be cOnducted as
described In and 4.7.10 except the output current shall be 1 percent of highest
load current r;ting. The dc offset voltage and waveform distortion shall not exceed
specified values (see 3.1).

4.7.12 Zero crossover (class C, ac relays) (when specified, see 3.1) (see 3.16 and
6.4.8). Apply rated output voltage and resistive load to the relay.
~oltage.

APPIY rated
Apply and remove the input control voltage at random and monitor the

output for zero voltage turn on and zero current turn off.
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Bias current (when applicable) (class C relays) (see 3.17).

a. Apply rated voltages and currents to the output and bias (see 3.1).

b. Read the bias current when the relay is energized with the rated input o

voltage (relay shall be in on-state).

Maximum deactuation voltage (claas C relays) (see 3.18). Apply minimum
specified 7nput voltage to turn the relay on, then reduce this input to the maximum
deactuation voltage specified until the relay turns off and observe that the relay
has deactuated.

4.7.15 Transients (see 3.19).

● 4.7 .15.1 Voltage (surge) (see 3.19.1). Unless otherwise specified (see 3.1),
relays shall be subj ected at the Input or control terminals to the maximum transient
voltage limits for the time specified by MI L- STD.704, limit 1, for category B
equipment. NO impedance other than that of the wire or cable shall be used between
the power source and the input or control terminals for this test.

4.7.15.2 Susceptibility (spike) (see 3.19.2). Relays shall be subjected, at the
input or control terminals, to a transient spike voltage of *600 V, 100 kHz, duration
~I?~o;~L-STD-704 for 10 applications spaced 10 seconds apart. Relays shall be tested

during, and after exposure for timing cycle and after exposure for recycle
tests as spacf fled in 4.7.16 .1.1 and 4.7.17, respectively.

4.7.15 .2.1 Alternate transient s.”sceptibility test. Charge a one mlcrofarad
capacitor to 6fS0 v Hith 60 ohm resistor
input and output c~ntrol t~rmfnala.

in series discharge capacitor across the
Five applications spaced 10 seconds b~$~;~~

applications. Reverse polarity and repeat five additional applications.
shall be tested before, during and after exposure for timing cycle and after exposure
for recycle tests as specified in 4.7.16 .1.1 and 4.7.17, respectively.

4.7.15.3 Susceptibility, extraneous voltage (applicable to type 11A) (see 3.19.3).
Iiith the relay operatl ng volt age app ilea, apply percent or the nominal control
voltage and monitor the output to see that there is no change in condition. Conduct
the test at minimum, normal room ambient, ●

and maximum temperature specified.

4.7.15.4 Self-generated (spike) (see 3.19.4). The relay shall be operated
normally at nominal voltage. At the input and/or control terminals, check for
transients when relay is switched on or off and during time interval. The
self-generated transient voltage shall not exceed the value specified (see 3.1).
(This test to be made without loads on the output control s.)

4.7.16 Timing cycle (see 3.20).

● CAUTION: If a rise or fall time of the power source is greater than 10
microseconds, the timing cycle may be adversely affected.

4.7.16.1 At 23° C Relays shall be tested in accordance with the following, as
applicable: -

T e I . When minimum rated operating voltage is applied to the
a“ *termi”a,s, relay must operate within the time interval

specified (see 3.1). When voltage is removed, the relay shall
return to the deenergized condition within the specified time
interval . Output circuits shall be monitored to insure that the
switching action is as specified. Repeat test at maximum rated
operating voltage.

T e IIB . !dhen minimum rated operating voltage Is applied to the
b“ ?%-’i-Frnlf”als, the relay must operate within the specified time

interval (see 3.1). When voltage is removed, the relay contacts in
Cla SSe S A, B, D, and E relays, or the solid state output in class C
relays, must return to the deenergized condition within the
specified time interval. Output circuits shall be monitored to
insure that the switching action is as specified. Repeat test at
maximum rated operating voltage. ●
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c.

d.

e.

%%+%,;
Test as above with minimum and maximum rated voltage at
and control terminals. Repeat test with mlnlmum voltage

on power terminals and maximum voltage on control terminals. Repeat
again with maximum voltage on power terminals and minimum voltage on
control term fnals. Time intervals and switching action to be
monitored. They must be within values specified (see 3.1).

T e 111 - !dhen minimum andlor maximum voltages are applied to the
brmfnals., switchf”g cfrc”tts must operate and return to
normal within the time intervals specified (see 3.1). Removal of
input voltage shall reset the tfme delay relay for the next
operation, within the reset time specified.

Types IV and V - IAhen minimum and/or maximum voltages are applied to
the input terminals, the switching circuits are to operate In
accordance with timing cycles and tolerances specified (see 3.1).

4.7. 16.1.1 At nominal input voltage.
4.7.16.1 except at nom$nal

Relays shall be tested in accordance with
input volt age.

4.7.16.2 High temperature. The relay shall be operated at maximum voltage at
❑aximum rated ambi ent temperature for a period of 4 hours for qualification
Inspection and 45 minutes for quality conformance inspection. Except for indicating
means, the output circuit or contacts need not be loaded during this test. Following
this period within 1 mfnute after removal of power, the relay while still maintained
at the test temperature shall be tested as specified in 4.7.16.1. The minimum
voltage shall be that specified for the high temperature test. The timing period or
sequence shall be within the tolerance specified (see 3.1).

4.7.16.3 Low temperature. The relay shall be subjected to the minimum rated
ambient temperature for a period of 4 hours for qualification inspection and 45
minutes for quality conformance Inspection. At the end of thfs period and with the
relay at the specified temperature, the relay shall ❑eet the test requirements of
4.7.16.1. The timing period or sequence shall be within the tolerance specified (See
3.1). Except for indicating means, the output circuit or contacts shall not be
loaded during this test. The indicating means shall not be more than 100 mA or 10
percent of the rated load, whichever is less.

4.7.17 Recycle time (see 3.21). 14hen tested for timing cycle per 4.7.16.1, or
4.7 .16.1.1 as applicabl e, the power to the input or control terminals as a plfcable

Ishall be removed and reapplied in the recycle time specified (see 3.1). T e relay
shall repeat normal operation and the timing cycle shall be within tolerance. The
test shall be erformed during a timing interval and following a timing interval in
accordance wit~ the de f{”itions of recycle time in 6.4.7.

4.7.18 Reverse polarity (dc operated relays) (see 3.22). Relays shall not be
damaged, operate, or start iming when maximum rated volt age of reverse polarity is
applied tO the input andlor control terminals. Reverse polarity of maximum rated
voltage shall be applied for a

R
eriod of not less than 1 minute. Following the test,

the relay shall be tested for t e timing cycle and recycle time as specified in
4.7.16 .1.1 and 4.7.17, respectively.

4.7.19 Electromagnetic interference (see 3.23). Relays shall be subjected to the
electromagnetic interference tests specifi rL-STO-461, Cld SS 10 and MI L- STO-462
with contacts unloaded. Relays shall not ~e s~sceptible to electromagnetic
interference within the limits specified and shall not create electrical interference
in excess of limits specified during timing interval or steady-state operation at
nominal rated input voltage (or current).

4.7.2o Crosstalk (when specified, see 3.1) [see 3.24). Crosstalk shall be
measured using equipment which shall have an input impedance of 1 megohm, minimum,
and shall be paralleled with a capacitance of 20 picofarads maximum. A 1.0 to 10.0
volts peak-to-peak input signal at frequencies up to 10 megahertz shall be applied to
the switching circuit through coaxial cable, terminated in 50 ohms *5 percent at the
device terminal. The coaxial cable shall conform to MI L-c-17. The input signal
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amplitude shall be measured at the terminals of the relay. The terminals where
crosstalk is to be detected, shall be connected through a similar type coaxial cable,
terminated In 50 ohms ●5 percent at the measurfng davica.
in decibels (dB] equals:

The resultant attenuation,

o

4.7.21 Capacitance (when specified, see 3.1) (see 3.25). Relays shall be tasted
as specified in method 305 of MI L- STO-202. The foil owfng detail and exception shall
apply: .,

a. Test frequency: 1 kHz, unless otherwise specified (see 3.1).

b. Points of measurement as specified, see 3.1.

4.7.22 Continuous current (see 3.26).
100 hours With

Relays shall be energized continuously for
maximum ratad volt age applied to the input and for control terminals

and with maximum rated load connected to each output circuit. The test shall be
performed at the maximum temperature and altituda specified (see 3.1). Following the
test and with the relay at tha maximum temperature and altftude, and contacts still
loaded, the relay shall be deenargized and shall immediately be tested for timing
cycle, and recycla time as specifiad in 4.7. 16.2 and 4.7.17, respectively. The
minimum voltage shall be as specified for the continuous current test (See 3.1).
After the test the relay shall be tested for insulation resistance, dielectric

4.7.5, and 1.7.6, respectively.
withstanding voltage, contact voltage drop (or resistance) as specified in 4.7.4,

4.7.23 Coil life (class O and E relays) (see 3.27).
1,000 hours aS tOll OWS:

Relays shall be tested for

a. Rela s shall be mounted as specified in 4.4.7.
shal! be connected as speciffed in 4.7.6.la.

Each contact terminal

b. Ouring tha maximum temperature portion of the test, rated voltage or
current (see 3.1) shall be applied continuously to the input andlor
control terminals and at least half of the normally open contacts
shall carry rated current. Ourin

t
room temperature and minimum

tamparatura axposuras the relay s all be deenergized and contacts
shall not be loaded. Ambient temperatures shall be varied as shown on
figure 2 with heating and coolin

?
rates not to exceed l°C per second

avarage. The portion of the cyc e run at minimum temperature shall be
approximately 10 percant of the test cycle time.

●

L

. .

3 I

o ZO04C0600 800 may
TIME (NO~S)

FIGURE 2. PM ent temperatures.
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c. After the first 100 hours, and while stfll at the low temperature
extreme, the relay shall be tested for contact voltage drop (or

~!~!;~!~c~~~ 4.7.1?. 14easureme”ts of contact vo?tage drop {or
tlmin cycle, and recycle time as s eciffed in 4.7.6.

resistance) as specified in 4.7.6 shall be taken at room temperature
initially, then a9ain after 250 *25, 500 *25, and 750 ●25 hours.
Insulation resistance, dielectric withstanding volts e, timing c cle,
and recycle time (only in the special mounting plane ! (see 4.4.7{
measurements shall be made as specified in 4.7.4, 4.7.5, 4.7.16.1.1,
and 4.7.17 during the last temperature cycle after allowing the relay
to stabilize, turned off, at each of the temperature extremes, and the
values shall be recorded. Relays shall then be inspected for evidence
of damage.

4.7.24 Mechanical life [endurance at reduced load) [class E relays) (see 3.28).
With rated coil voltage and Ior control volt [current), the relay shall be cycred
at 25 percent of rated resistive load for f~~~ times the specified minimum operating
cycles for relays under 25 amperes contact rating (resistive), and two times the
s ecified minimum operating cycles for relays 25 amperes and over.

I
The cycling rate

s all be that specified for resistive loads in 4.7.35.2.3. Each relay circuit
(normally open and normally closed contacts of all poles), including interlock
circuits if they exist, shall be loaded at 25 percent of rated resistive load current
(steady-state] at 28 V dc or rated ac volts e. Associated with each load shall be a
circuit that will detect failure to open an % close the circuit. Failure to close
shall be specified as a voltage dro
load voltage. Ouring the test, eacl ~~loss

the contacts exceeding 10 percent of full
of contacts shall open and close its

individual circuit in proper sequence. After the test, the insulation resistance,
dielectric withstanding voltage, contact voltage drop (or resistance), timing cycle,
and recycle time shall be measured as specified in 4.7.4, 4.7.5.1, 4.7.6, 4.7.16.1.1,
and 4.7.17, respectively.

4.7.25 Resistance to soldering heat (not applicable to plug-in relays) (see
3.29). t d in accordance with
~inied;<:iisashalt ;~~l::

method of MI L- ST O-202. The

a. Oepth of immersion in molten solder: within .060 *.020 inch
[1.52 *.51 mm) of the relay base.

b. Test condition letter B.

c. Measurements after test: Insulation resistance, dielectric
withstanding voltage, timing cycle, and recycle time shall be measured
as specified in 4.7.4, 4.7.5.1, 4.7.16.1.1, and 4.7.17, respectively.

4.7.26 Salt spray (corrosion) (see 3.30). Relays shall be tested in accordance
with method of MI L- ST O.202. he foil owfng detail and exceptions shall apply:

a. Applicable salt solution: 5 percent.

b. Test condition letter B.

c. Inspection after test: Relays shall be inspected for evfdence of
peeling, chipping, blistering of the finish, or exposure of base metal
due to corrosion.

d. Measurement after test: Timing cycle and recycle time shall be
measured as specified in 4.7 .16.1.1 and 4.7.17.

4.7.27 Thermal shock (see 3.31). Re?ays shall be tested in accordance with method
107 of MI L_-20z. The fol lowing details shall apply:

a. Test condition letter: As specified (see 3.1).

b. Measurements after cycling: Relays shall be visually examined for
cracking, peeling and flaking of the finish, and the insulation
resistance, dielectric withstanding voltage. contact voltage drop (or
resistance), timing cycle, and recycle time shall be measured as
spec~fied in 4.7.4, 4.7.5.1, 4.7.6, 4.7.16.1.1, and 4.7.17.
respectively.
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4.7.28 Low temperature operetfon (see 3.32). The relay sha”
low temperature specl tlea isee tor a perfod of 48 hours. t the =nd of this
period, and with the relay at th~ l~w temperature, the timing I le. recycle time,
and contact voltage drop [or resistance) shall be measured as !
4.7.17, and 4.7.6, respectively.

cified in 4.7.16,
(These tests shall be accomp’ hed In the sequence

listed and in a minimum amount of time to orevent significant heatina of the coil. )
The relay shall then be tested intermittently for ti~ing cycle and r~cycle time until
it attains room temperature. Relays which contain permanent magnets In the magnetic
circuit, shall, fn addition to the above tests, be subjected to the demagnetizing
effect of the cold coil energized with maximum voltage s eclfied.

Y
During the low

temperature test, after approximately 24 hours, these re ays shall be operated by the
sudden application of maximum coil voltage for one operation. All units subjected to
this demagnetizing effect shall be tested in accordance with high temperature timing
cycle (see 4.7.16.2), at the conclusion of this test.

4.7.29 Shock (specified pulse) (see 3.33). Unless otherwise specified (see 3.1),
relays shan be tested in accordance with method 213 of MI L- STD-202. The following
details and exceptions shall apply:

a. Mounting method: Rigidly mounted by normal mounting means.

b. Test-c ondftion letter: As specffied (see 3.1).

c. Electrical-load conditions: In each direction of shock, the relay
shall be deenergized during two shocks and energized with rated
control voltage or current during one shock.

d. Measurements during shock: Contacts shall be monitored as specified
in method 310 of MI L- STO-202, test circuit B, test-condition letter P.
[Open contacts shall be wired in parallel and closed contacts shall be

I wired in parallel and closed contncts shall be connected in series).

e. Inspection after shock: Relays shall then be inspected for evidence
of loosening of parts.

f. Measurements after test: Timing cycle and recycle time shall be as
specified in 4.7.16 .1.1 and 4.7.17, respectively.

4,7.3o Vibration, high frequency (see 3.34).

4.7.3o.1 Vibration, high frequency (classes A, B and O). Unless otherwise
specified (see 3.1] , relay S shal 1 in accordance with method 204 of
MIL-STO-202. The following detail seen~se~ceptions shall apply:

a. Mounting method: Rigidly mounted by normal mounting means.
Connections to the ralay shall be made by soldering flexible
standard wires to the relay terminals.

b. Electrical-load conditions: Relays shall be tested with the coil
energizad for 2 hours at rated voltage and with the coil deenergized
for 2 hours, in each of the three mutually perpendicular directions
(relays with intermittent duty coils) shall not be energized above
their duty cycle). Except as Specffied in d..
loaded.

contacts shall not be

c. Test-condition letter F.

cl. Tests during vibration: Contacts shall be monitored as spacified in
method 310 of MI L-sTo.202, test circuit B, test-condition letter k,
(open contacts shall be wired in parallel and closed contacts shall
be connected in series).

e. Measurements and inspections after vibration: Insulation
resistance, dielectric withstanding voltage, contact voltage drop
(or resistance), timing cycle, and recycle time as specified in
4.7.4, 4.7.5.1, 4.7.6, 4.7.16.1.1, and 4.7.17, respectively. Relays
shall then be inspected for loosening of parts.

.3
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4.7.30.2 Vibration, high frequency (class C).
3.1), relays snail

Unless otherwise s eciffedT\~ee
testes In accordance wltn i

following details and exceptions shall apply:
method 204 of MI L-ST -202.

h. Mounting method: Rigidly mounted by normal mountfng means.
Connections to the relay shall be made by soldering flexible
standard wires to the relay terminals.

b. Electrical-load conditions: Relays shall be
hours at rated voltage and deenergized for 2
three mutually perpendicular directions.

c. Test-condition letter F.

tested, energized for 2
hours, in each of the

d. Measurements and inspection after vibration: Insulation resistance,
dielectric withstanding voltage, output voltage dro , timing cycle,
and recycle tfme as specified in 4.7.4, 4.7.5.1, 4.!.6.3,
4.7.16.1.1, and 4.7.17, respectively. Relays shall than be
Inspected for loosening of terminals.

4.7.30.3 Vibration, high frequency (class E). Vibration tests shall be performed
in accordance with the requirements specif fed (see 3.1 and figure 3). The high
temperature shall be maximum high temperature specified for the relay being tested.
Low temperature shall be as specified (See 3.1).

4.7.30 .3.1 Test installation. The relay shall be rigidly attached to the vibrator
table, either irectly or with an adapter of sufficient rigidity to be nonresonant in
the test frequency range. If necessary, an independent frequency scan shall be
conducted on the adapter with a suitable dummy load In lieu of th:h;e~g~tto determine
whether the adapter has resonances in the test frequency range.
configuration shall be such that rotational motion of the vibrator table or adapter
bracket is not induced owing to any unsymmetrical weight or stiffness distribution of
the component.

4 .7.30.3.2 Amplitude measurement. Measurements of vibratory accelerations or
amplitudes shall be made at the mounting base of the components. If vfbration of the
component is induced by its own operation, or if the response to vibratory
accelerations is Increased by its own resonances, then this response or acceleration
shall not be considered as part of the applied vibration. The means of measuring
vibratory amplitudes of acceleration shall not be considered as part of the applied
vibration. The means of measuring vibratory amplitudes or acceleration must provide
a clear distinction between the applied vibration and the response to the vibration
of the relay assembly.

4. 7.30.3.3 Frequency measurements. All frequency measurements shall be accurate
within *5 percent. ftude or acceleration measurements shall be accurate
within *1O percent. Thea#~tion of the vibrator table shall be simple harmonic motion
with not more than 10 percent distortion. Distortion of the table motion caused by
the operation or response of the component itself shall not be considered part of the
distortion of the driving motion.

4.7.30 .3.4 Tests during v{ brati on. As specified in 4.7.30 .ld.

4.7.30 .3.5 Voltage. The test voltage shall be between 12 and 25 volts with a
series noninductive resistor of suitable resistance to limit the closed circuit
current to some value between 5 and 10 milliamperes. The indicator shall be an
oscilloscope with high input impedance and a bandwidth of 1 megacycle, or greater.

4.7 .30.3.6 Frequency scan. The relay shall be vibrated first in the energized and
then in the deenergized position along each of three mutually perpendicular axes for
resonance under the conditions defined (see 3.1). Frequency scan shall be conducted
slowly and care full Y. The frequency range shall be broken into small convenient
intervals, and each interval scanned at a constant applied acceleration or amplitude
which produces approximately the table amplitude or acceleration defined by the
applicable test curve. The table amplitude or acceleration shall be observed closely
during the frequency scans to detect frequencies of minimum table motion which define
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FIGURE 3. Ranqe curve for vibration test.
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frequencies at which some components may be in
are quite sharply tuned and do not necessarily
at which maximum component amplftude or noises

resonance. These
coincide with the
occur when scanning at. .

C0n5tant .3ppl led force amplltuae. wnen tne resonant components are smal 1, tne
reduction of table motion at resonance may not be discernible, In which case the
resonant frequencies may be determined for observation of meximum amplitudes, noises
or chenges in performance such as contact disturbance. In all cases, the resonant
frequencies shall be verified. ff possible, by checkfn9 for mfnfmum table mOtl On.

4. 7.30.3.7 Resonance endurance. After completion of the fre uency scanning,
resonance endurance teSts shall be conducted as specified [see ~.1), modfffed as
follows: The duration of a test shall be one million cycles or 8 hours, whichever
occurs first. A separate test shall be performed for each resonance found in
frequency scan specified in 4.7.30.3.6; the test time shall not be divided between
resonances. Separate resonance endurance tests may be performed on separate relays,
if the resonance is common to more than one sample. The specimen shall be vibrated
for 15 minutes at the specified maximum temperature and 15 minutes at the specified
minimum temperature. The relay shall be stabilized at the maximum and minimum
temperature before conducting resonance endurance tests at these tern eratures. If
total time at resonance is less than 33 minutes, !the time shall be d vialed equally
between high and low temperatures. Vfbratfons shall be continued at room temperature
for the duration of the test. The resonance endurance time shall be divided equally
between vibration with the relay coil in the energized and the deener fzed
conditions. 1For type III relays, the coil shall be energized for 3 m nutes at the
end of each temperature level of the cycle. Endurance tests shall not be conducted
at any frequency at whfch the table amplitude abruptly Increases when SCannin9 at
constant applied force amplitude. If a change in resonant frequency occurs during
testing or owing to change in test temperature, the frequency of vibration shall be
adjuated to follow the resonance. However, if large or abrupt resonant frequency
shifts occur, the item shall be Inspected for structural failure or excessive wear.

4. 7.30.3.8 Cycling endurance. The relay shall be cycled for 30 minutes at maximum
and 30 minutes at minimum rated ambient temperature. The relay shall be in the
energized position for the first half of each test period. Ouring the other half,
the relay shall be deenergfzed. The frequency shall be cycled for 15 minute periods
between the frequency llmits and at the vibration levels specified on figure 3 for
the clasa of relay being tested. The rate of change of frequency shall be
logarithmic. Uhere there is no provision for logarithmic cycling, a linear rate of
frequency change may be used. The cycling test may be broken into convenient
frequency ranges, providing cycling rates and test times for each range are not
changed.

4.7.30 .3.9 Test after vibration. As specified in 4.7.30 .le.

4. 7.30.4 Vibration random. when specified (see 3.1), relays shall be tested in
accordance with method 214 of MI L- STO-202. The following detafls shall apply:

a.

b.

c.

d.

Mounting method: Rigidly mounted by normal mounting means.
Connections to the relay shall be made by soldering flexible standerd
wfres to the relay terminals.

Electrical-load conditions: Relays shall be tested with the coil
energized for 7.5 minutes at rated voltage and with the cotl
deenergized for 7.5 minutes, in each of the three mutually
perpendicular directions (relaya with intermittent duty cofls shall
not be energized above their duty cycle). Except as specified In d,
contacts shall not be loaded.

Test condition I, letter G, duration 15 minutes.

Tests during vibration: Contacts shall be monitored as specified in
method 310 of MI L- STO-202, test circuit B, test condition letter A
(open contacts shall be wired in parallel and closed contacts shall
be connected in series).
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e. Measurements and inspection after vibration: Insulation resistance,
dielectric withstanding voltage, contact voltage drop (or
resistance), tlmlng cycle, and recycle time as specified In 4.7.4,
4.7.5.1, 4.7.6, 4.7.16.1.1, and 4.7.17, respectively. Relays shall
then be Inspected for loosening of parts. o

4.7.31 Acceleration (class A, B, D, and E relays) (see 3.351. Relays shall be
tested in accordance with method of MI L-sTD-202. The fall owing details and
exceptions shall apply:

a. Mounting: The relays shall be rigidly fastened, using normal mounting
means, in each of three mutually perpendicular positions.

b. Test-condition letter A, except that acceleration shall be applied In
.

each direction along three mutually perpendicular axes of the specimen
and one of the axes shall be in the direction most likely to cause
malfunction. Unless otherwise specified (see 3.1) , the acceleration c
force shall be 15G.

c. Electrical operating conditions during acceleration: Relays shall be
tested with the relay in deenerglzed condition and repeated with the
relay coil energized at specified 23-C pickup voltage. An indicating
instrument shall be connected across the contacts while the relay Is
undergoing this test to determine the ability of the contacts to
remain in the proper position. Open contacts shall be wired In
parallel and closed contacts shall be wired in series during this test.

d. Measurements durin acceleration:
specfffed f“ 4.7.1 $.1.1 and 4.7.17, respectively.

Timing cycle and recycle time as

4.7.32 Resistance to solvents (see 3.36). Relays shall be tested In accordance
with method 5 of MI L- STD-202. he foil owfng details and exception shall apply:

a. Portion of the specimen to be brushed: All marking.

b. Number of specimens to be tested: Two using first solvent solution;
and one specimen each using second and third solvent solutions. A ●
total of four specimens shall be tested.

c. Specimen shall be inspected for legibility of marking.

4.7.33 Strength of terminals and mounting studs (See 3.37).

4.7.33.1 Strength of threaded terminals and mounting studs. Relays having
mounting stuas or threaded terminals, shall be tested to determine compliance with
the strength requirements specified in 3.37.1, and tables I and II. The specified
pull force shall be applied both coaxially with the threaded terminal in a directi On
away from the main body of the relay, and again normal to the threaded axis of the
terminal in approximately the same plane as the seat for the terminal lug. The
specified torque shall be applied to the terminal mounting nut, or screw with all
terminal mounting hardware, including one terminal lug of proper size, assembled in i.
proper order. The relays shall withstand the specified force for 1 minute without
damage. Relays, with threaded terminal assemblies soldered in place, shall be tested
as follows (not applicable to relays with maximum temperature rating above 125-C).
The relays shall be stabilized in a 180” C ambient temperature. After stabilizing at . .
this temperature for a minfmum of 2 hours, the terminals shall be subjected to the
pull and torque test as specified above.

4.7.33.2 Strength of solder-lug, plug-in, and wire-lead terminals [see 3.37.2).
Relays shall be tested in accordance with th d 211 . . in accordance
with the following, as applicable. Unlessm~th~rwise ~pecified herein, two terminals
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.

4.7.33 .2.1 Pull test (all terminal types). Terminals shall be tested as specified
in test-condition letter A: the force shall be as specified (see 3.1).

●
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4.7.33 .2.2 Bend test [not applicable to plug-in terminals). Terminals shall be
tested as specTrt as applicable.
Loads for test-co~dit~one~e~~~~ C s~~llebee~s spe~!ff~~ ?se~r3!i).

4.7.33 .2.3 Twist test (wire lead terminals only). All terminals shall be tested
as specified in teSt-COnd$ti ( durfng application of torsion, each
terminal shall be rotated 45°~e ;ees in’o~~c~?rection,
rotated in opposfte direction 4 ~ de~~ees, the” ret.r”edt~~ns~~~k!”e~a~~ ~~~~!~al
shall be subjacted to two such rotations and returns. Each terminal shall be held at
a point 314 Inch from the point of emergence from the relay and in one plane shall be
bent 20 ●5 degreas In one direction, then returned to start; rotated in opposite
direction 20 *5 degrees, then returned to start; this procedure shall then be
repeated in the perpendicular plane.

Fol lowing these tests, relays shall be inspected for evidence of loosening or
breaking of the terminals and other damage that could adversely affect the normal
operation of the relay.

● 4.7.33 .2.4 Solderability (see 3.6). Solder terminations shall be tested in
accordance with method ot MI L-STO -202. All terminations shall be tested.

4.7.34 Moisture resistance [nonhermeti cally-sealed relays) (see 3.38) . Relays
shall be tested in accordance with methoa Ot MI L- S~-202. he roll
shall apply:

owing details

a. Mounting: On a corrosion-resistant panel by normal mounting means.

b. Initial measurement: Not applicable.

c. Polarization: Ouring steps 1 through 6, 100 volts dc shall be applied
between the coil and the case.

d. Final measurements: Upon completion of step 6 of the final cycle,
insulation resistance shall be measured as specified in 4.7.4. After
a 24-hour drying pariod at a relative humidity of 50 *5 percent,
dielectric withstanding voltage shall be measured as specified in
4.7.5.1, except the test voltage shall be 90 percent of initial
potential; and insulation resistance, timing cycle, and recycle time

1 shall be measured as specified in 4.7.4, 4.7.16.1.1, and 4.7.17.
respectively.

e. Inspection after tast: Relays shall be inspectad for evidence of
breaking, cracking, chipping, and loosening of terminals.

4.7.35 Loads and endurance (life) (see 3.39, 3.4o, 3.42, 3.43, 3.44, and 3.45).
Test loads and circuits shall be so arranged th t th i

Ouring all load or enduranc~ (li~e~p~~sts~
current will tl

through each pole. the relay enclos~~e
shall be maintained at the electrical system ground to neutral through a F02 or F03
fuse in accordance with f41L-F-15160/2 or /3, rated at 5 percent of the rated
resistive load but in no event greater than 3 amperes or less than 100 milliamperes.
Blowing of this fuse shall constitute failure. Line-to-line and line-to-ground
voltages shall be as specified (see 3.1). The load test cycles shall be performed in
any number of continuous periods, each not less than 3 hours. The relays shall be
mounted in accordance with 4.4.7. Oouble-throw relays shall have the normally open
(NO) and normally closed (NC) contacts tested. If the NO and NC contacts are tested
separately, an additional sample unit shall be provided for this test which shall be
required to maet all other tests in the test sequence. If both NO and NC contacts of
double-throw relays are being tested at the same time, a separate load shall be
provided for each NO and NC contact. The movable contacts shall be connected to the
power source, except for double break contacts. All loads shall be connected between
the contacts and power supply ground or neutral . When testing multi pole relays with
three-phase ratings, three-phase loads shall be connected to adjacent contacts.
Ouring endurance tests, every operation of each contact shall be monitored for
failure to make, carry and break specified load, any of which constitutes a relay
failure. The minimum sensing period shall be 10 percent of the dwell time i“ the
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open or closed position. Test equipment must either
record the sequence number of the miss. Failure to c
voltage drop across the contacts exceeding 10 percenl
for minimum current tests when the minimum current v<

ock
ose
of f

n the state of failure or
hall be speciffed as a
11 load voltage, except

tage drop shall be as spacfffed,

After the tests, the insulation resistance, dial actric withstanding voltage, contact
voltage drop [or resistance), tfm$ng cycle, and recycle tfme shall be measured as
specffied In 4.7.4, 4.7.5.1, 4.1.6, 4.7.16.1.1, and 4.7.17, respectively.

4.7.35.1 Overload (see 3.39).

4.7.35 .1.1 Overload (class C, when spacfffed (see 3.1)). Relays shall be tested
in accordance wfth as specified, (see 3.1). The
number of opera tions’f~r ;a;h”testr~;~ll ~e”50~ “ “tha cyclfng rate shall be a mlnfmum
of 3 cyclas per mf nuta with the output “on” time baing a mfnimum of 0.2 second per
cycle. The output shall be tested at thrae times the rated current; the fnput shall
be energfzed wfth rated voltage.

4. 7.35.1.1.1 Resfstfve. Suftable resfs$ors shall be usad.

4.7.35 .1.1.2 Inductfve, dc. Unless otherwise spaclffad (see 3.1) fnductfve dc
loads shall be computed fn accordance with the fo”rmula CE2 . (0.28 )l~. 18. A
shunting capacftor shall be placed across the test contacts to absorb the arc
energy. The voltage across tha capacitors shall be measured upon circuit
interruption by maans of an oscilloscope and shall be takan as the peak value of the
first oscillation.

Where: W . Energy (in joules).
C = Ca acltance of shunt capacitor (fn farads).

1’E . Vo tage across capacitor (fn volts).
I . Maxfmum dc fnductive current ratfng of the output.

The energy thus calculated is the energy whfch would be dissipated by the relay if
the capacitor ware removed. This energ shall be within 10 percent of the energy
calculated by the formula H . (0.14)11 .~8. This method of energy measurement
requires the use of a pulse-type noninductive capacftor havfng a working voltage of
1,000 volts. The size of the capacitor shall be such that the peak voltage measured
shall be not less than 200, nor greater than 900 volts. Ouring the overload test,
the capacitor shall be disconnected. Unless otherwise speciffed (see 3.1), the
inductive shall have an L/R ratio of 0.008.

4.7.35 .1.1.3 Inductfve, ac. The load shall consist of fnductiva and resistive
components with tl.7 40.05 la99fn9 POWer factor at the voltage and frequency spacfffed
(see 3.1).

4.7.35 .1.1.4 * Tha load shall consfst of tungsten lamps which shall be
operated at approx mately thefr rated voltage. Optional lamp load, see 4.7.35.2.3.4.

4.7.35 .1.2 Overload (class O relays). Relay contacts (both normally open and
normally close~ shal I be subj ected to fhe tests specffied fn 4.7.35 .1.2.1 through
4.7.35.1.2.4, as applicable. Relay coil energlzatfon shall be nonsynchronous with
the power supply for ac loads. The number of operations shall be 100 for dc contact
loads, and 200 for ac contact loads [men- and
equal ) .

‘off” times shall be approximately
The coil shall be energized at rated voltage. Overload current shall be

twice rated load current. Test may be performed on electromachanlcal relays only.

4.7.35 .1.2.1 Resfstfve. Suitable resistors shall be used. Cyclfng rate shall be
20 *2 cycles per minuta (cpm).

4.7.35 .1.2.2

4.7.35.
(see 3.1)

.2.3

Inductive. Cycling rate shall be 10 *1 CPM.

Inductive, dc. The L/R ratio sha” be the same as for rated oad

●
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The load shall consist of inductive and resistive
power factor at the voltage and frequency specf fled

4.1.35 .1.2.4 Inductive, ac.

●
elements with 0.7 ●0.05 fa997n9
(see 3.1).

4.7.35 .1.3 Overload (class E relays). 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 maximum system voltage (open circuit) ratings. For
double-throw relays, separate tests shall be performed for the normally open and for
the normally closed contacts. Test may be performed on electromechanical relays anly.

TABLE X. Overload values and durations.
.

I I I r
I Relay rating I Percent rated resistive load {Duty cycle (seconds)l

> I I I I I r
I Amperes {28Vdc I l15Vac I 115/200 V ac I I OFF I

3 phase I ●0:15 I *1
I I I

I
O-24 I 400 400

/
600

25 and up I 800 800
0.2

800 0.2 j :$ I

4.7.35.2 Life (see 3.40).

●

4.7.35 .2.1 Life (class A, B, and C relays). Unless otherwise specified (see 3.1),
relays shall be tested , whichever occurs first, in
accordance with 4.7.35 .2!~. l t;rou~{c4!~ .~~.2. !.! O~~sspecifed (see 3.1). The input
voltage (current) and output load shall be as specified (see 3.1). Unless otherwise
specified (see 3.1), the ambient temperature of the test chamber shall be the maximum
rated temperature (see 3.1). For each test, the output voltage drop shall be
monitored durfna 40 oercent minimum of each “ON” and “OFF” Derf Od. The duration of
ON.time shall b~ 50 i10 percent of each relay cycle.

,—
4.7.35 .2.1.1 Resistive. Suitable resistors shall be used.

4.7.35 .2.1.2 Inductive. Current shall be rated current. Appropriate inductive
load components Tsee 4. 7.3 5.1 .1.2 and 4.7.35.1.1.3, as applicable] shall be used. A
suf table resistor may be placed in the circuft to obtain rated steady-state current
flow.

4.7 .35.2.1.3 Lam
+

The load shall consist of tungsten lamps which shall be
operated at their ra ed voltage. The specified current (see 3.1) shall flow when the
lamps have stabilized.

I 4.7.35 .2.1.4 Motor load, dc (when specified). The relay shall be subjected to the

●
mfnfmum operating cycles for mak ing slx frees he rated motor load at rated system
voltage and breaking the normal rated motor load.

4.7.35 .2.1.5 Motor load, ac (when specified). The ac motor load test shall be as
specified in 4.7.35 he value of the ac Inrush current shall be
five times rated mo~o~ ;oa~x~~!rent~ or as specffied (see 3.1).

4.7.35 .2.2 Life (class O relays). Unless otherwise specified (see 3.1), relay
shall be cycled fn accordance with 4.7.35.2.2.1. Re?a coil energization shall be
nonsynchrono~s wfth the power supPl Y for ac loads. iAm lent temperature of relays
shall be 125 C minimum. All contacts in each sample unit shall switch identical
loads.
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I

I

4 .7.35.2.2.1 High level loads. The cycling rate for resistive loads shall be 20
*2 operations per minute. Th e cycling rate for Inductive loads shall be 10 *1
operations per minute. The coil shall be energized at rated voltage during 50 :10
percent of each operation. Load voltage shall be rated voltage. The relays shall be
cycled for 100,000 operations w{th the contacts loaded at rated current. lnduct~ve o
load test may be performed on electromechanical relays only.

4.7.35 .2.3 Life (class E relays). Life (endurance) load cycling tests shall be
performed as specified [see 3.1) and succeeding paragraphs, and with a duty cycle in
accordance with table XI. Loads: connections, and test conditions shall be in
accordance with 4.7.35. The endurance test shall be conducted with 50 percent of the
required opera ttng cycles performed at the maximum temperature altitude specified for
tha class of relay being tested. The altitude requirement for hermetically sealed
relays may be waived, provided that the ambfent temperature is increased by 10
percent of that specified for the class of relay being tested. Unless otherwise
specified, during all endurance tests, the control and contact volts es shall be the
applf~able dc or ac [open circuit) system voltage specified (see 3.1 ?. The mt”tmum s
number of operating (life) cycles shall be 100,000 cycles at each contact load
rating. Inductive motor and lamp tests may be performed on the electromechanical
relays only.

4.7.35 .2.3.1 Inductive load, dc. The relay shall be subjected to the minimum
o crating CyCle S with
x!.

t ive loads s ecified using the duty cycle of table
!Inductive dc loads ~ha!l”~se MI L- I-B1O 3 inductors.

TABLE XI. Outy cycle [seconds).

I I I
Inductive Motor
(ac or dc) I

Resistive Lamp
(ac or dc) I (ac Or dc) / (28 V dc)

1 I I I I
ON I OFF ~/ I ON ~ 13FFA/\ ON I OFF 1/ I ON I OFF A/ I

I I I I I I r
; .5 *.05 ~3. o ●0.1 ~.35z; .09 12 *0.1 \ 1.5 *1. O ~ 1.5 *1. O I 2 *.05 I 7 *2

[
●

I I I I I I I I

“OFF” time may be decreased at the optton of the manufacturer.
~~ Ouratfon of the specffied fmrush current shall be 0.07 ●0.02 second, after

which it shall be reduced to its rated motor load for the rematnder of the “ON”
period.

4.7 .35.2.3.2 Motor load, dc. The ralay shall be subjected to tha minfmum
oparating cycles for mak ing six times the rated motor load at rated system voltage
and breaking the normal rated motor load.

4. 7:35.2.3.3 Resistive load, dc. The relay shall be subjected to the minimum
operating cycles In a noninductive, resistive circuit, the current being maximum r
rated resistive loads specffied (see 3.1), at each rated SYS$em v01ta9e. Resfstors
used for loads shall have an L/R ratio not exceeding 1 x 10- .

4.7.35 .2.3.4 Lamp load. Unless otherwise specified, the lamp load shall be
performed with the 2P dc power supply VOltage. Relays shall be subjected to the
minimum operating cycles specified (see 3.1),
breakfng the rated lamp load.

makfng 12 times the rated lamp load and
The duration of the 12 times Inrush shall be

0.015-0.020 second, the total “ON” time shall be 2 *0.05 seconds and the “OFF” time
shall be 7 *2 seconds. Except for single-throw relays, one normally open and one
normally closed contact shall be tested. Multi pole relays shall be tested with the
loads on two separate poles whfch shall be selected at random by the testing act fvfty.
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4.7.35 .2.3.5 Inductive load, ac. The relay shall be subjected to the minfmum
operating cycles wltn lnductlve loads for the rated current and voltage using the
duty cycle of table XI. Inductive load circuits shall consist of inductive and
resistive load elements connected in series. The circuit parameter shall be rated
inductive current, voltage, and frequency, and a 0.7 *0.05 lagging power factor.

4.7.35 .2.3.6 Motor load, ec. The ac motor load test shall be as specified in
4.7.35 .2.3.2 except th t he value of the ac inrush current shall be five times rated
motor load current, oraas specified (see 3.1).

4.7.35 .2.3.7 Resistive load, ac. The test shall be the same as 4.7.35.2.3.3,
except that the ac load shall be the resistive current specified.

4.7.35.3 Minimum current (classes D and E) [see 3.42). The relay shall be
subjected to 50,000 cycles as follows. For group tests, the number of cycles
shall be 1/10 of the specified minimum cycle s.) Normally open and normally closed
contacts shall be tested. Tests on normally open and normally closed contacts of
double-throw relays shall be performed concurrently.
*1 V dc.

The test voltage shall be 28 V
Ouring each cycle, the relay coil shall be energized for 29 ●3 seconds and

deenergized for 1.5 *0.5 seconds. Ouring each cycle, the contacts to be tested shall
maka, carry, and interrupt the test current specified in the applicable paragraph
below. While the contacts are carrying the test current, contact voltage drop
measurements shall be made at the start of the test and shall not exceed the values
shown in table XII. Monitoring shall be performed to provide either a continuous
record of contact voltage drop or cause cessation of the test if the values of table
XII are exceeded. Tests on main and auxiliary contacts shall be performed
concurrently. The test shall be performed at the maximum ambient temperature
specified (see 3.1). The test shall be performed at sea level . Uhere a relay is
required to be cycled for more than 50,000 cycles, the cycling in excess of 50,000
may be accomplished at the rate specified in table Xl. The indicator shall be
calibrated prior to load-endurance test. Photogra hic record of oscilli rams showing
compliance wfth curves 1 and 2 of MI L-1- B1023 shal ? be submftted for q“a?ificatio”
approval . Test may be performed on the electromechanical relays only.

TABLE XII. Contact voltage drop.

1 I I I r
I Contact ratings I Initial I Initial I
I amperes rated I millivolt I allowable I

Allowable millivolt drop after I

I resistive load I drop (max. ) I resistance I
test begins (max. ) ~/

\ (see 4.7.6) ;cal~;;;~ed lAmperes ~Amge~es \Am;e;es I Rated

i
r

I 0.5 ] re;:::ive I
I 1“

I I
I I

2 150 0.075 I 63 I 38 1131 175
150 0.030 I 40

1:
124181 175

150 0.015
15

I 32 I 20 175
/ 150 0.010 I 30 I 18 1: I

20
175

150 0.010
/

I 30 I 18 6 175
I I

~/ Maximum allowable contact voltage drop for ratings not listed shall be
determined by adding 0.05 ohm to calculated initial allowable resistance based
on initial allowable contact voltage drop with a maximum of 200 millivolts.
The millivolts drop at rated current shall not exceed the limits of contact
voltage drop specified in 4.7.6.

E

[=d 1~ax(mV) . I,oad x 0.150 + 0.05 x 1,000

I
39

Source: https://assist.dla.mil -- Downloaded: 2016-11-25T21:50Z
Check the source to verify that this is the current version before use.



MI L. R-83726B

For relays rated above 20 amperes and mintmum current 10 ercent of rated resistive
!load, Emax (mV) shall be as calculated by the above formu a, or 200 mV, whichaver

Is less.

4.7.35 .3.1 Rating, not specffied. Uhen the value of the minimum current rating Is
not specified (see 3.1 ), each norma~ly open and normally closed contact shall be
connected to loads In accordance with the following:

Circuit no.
pole no. Loads

0.5 ampere resfstfve load
: 0.3 ampere inductive load
3 0.1 ampere resistive load
4 Rated resistive load

If the relay has more than four poles, the above loads shall be repeated in the
sequence 1 Isted. Rated load shall be omitted for sin le pole, single throw relays.
For single pole, double throw relays, each sample uni f shall be tested with rated
load on the normally open and specified minimum current on the closed contact. One
pole of all other relays shall be tested with rated load on ~ne normally open and one
normally closed contact. The test shall be performed at 125 C or the maximum ambient
temperature specified for the class of relay, whichever is higher. Both normally
open and normally closed contacts shall make and break the above specified loads with
no failure throughout the test. For relays rated above 20 amperes resistive load
(de), one pOle of the relay power contacts shall be loaded at rated resistive load
(de), and all other poles shall be loaded at 10 percent of rated resistive load.

4.7.35 .3.2 Rating specified (see 3.1). When the value of minimum current rating
is specified, one poie of th e relay shall be loaded at the rated resistive current
specified (see 3.1), with minimum current on the other pole(s).

4.7.35.4 Rupture [class E relays) (see 3.43).
break its rated

The relay shall be made to make and
rupture current at eaCh ot he maximum system vOltage (open circuit)

ratings, for a minimum of 50 operations using the values of current and cycling time
in table X111. For double-throw relays, separate tests shall be performed for the
normally closed and normally open contacts. For those relays with both ac and dc
ratings, ac and dc rupture tests shall be performed on separate samples at highest
s stem voltage (open circuit), as specified (see 3.1).

f
Test may be performed on

e ectromechanical relays only.

TABLE xIII. Rupture values and durations.

I
I Relay resistive rating ~ Percent rated resistive load ~ o~~gc~:j;e \

Amperes I 28 v d I 115 v ac
c1

11-?J-mo v
3 phase ac I ,:!05 :!F (

I I I
10 and under 500 I 500 800 I 0.2
Greater than 10 I 1,000 I

1301
1,000 1,000 j 0.2 ]301

● 4 .7.35.5 Time current relay characteristics at 25”c (class E relays when specified
see 3.1) (see 3.44). Each relay tested shall sustain fi ve appli cations (make and
carry only) of power concurrently on adjacent poles at each of the current levels and
for the associated time duration as specified (see 3.1). Relays shall be tested at
28 V dc and 115/200 V ac, 400 Hz, 3.phase. The load shall be resistive. The cooling
time between successive application of current shall be 30 minutes. Tests shall be
performed at room ambie ent conditions and both the normally open and normally closed
contacts shall be tested. After the tests, the contact voltage drop shall be
measured as specified in 4.7.6.

I
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4.7.35.6 Low level (when specified, see 3.1) (see 3.45). Relays shall be tested
in accordance with method 311 ot MI L- ST D- Z02. The tol 1 owrng details shall apply:

a. Number of misses considered a failure: One.

b. Maximum dynamic contect resistance allowed: 100 ohms.

c. Number of cycles of opera tfon and cycling rate: 100,000 cycles
unless otherwise specified at a rate of 60 to 300 cycles per mfnute.

4.7.36 Vibration scan (see 3.41). Relays shall be subjected to the vibration test
method 204, test cond It Ion A of MI L- ST O-202; however, only one cycle shall be
performed. Sweeptime shall be reduced to the time required to sweep the entire range
of frequencies specified (see 3.1). The relay shall be vibrated in each of the three
mutually perpendicular axes. Relays having both normally open and normally closed
contacts shall be subjected to one vibration scan in the deenergized condition and
one scan fn the energized condition. Contact ❑onitoring shall be in accordance with
4.7.30 .ld.

5. PACKAGING

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

5.1.1 Level A-

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

5.1.1.2 Orying. Relays shall be dried in accordance with MI L-P-116.

5. 1.1.3 Preservative app lication. Preservatives shall not be used.

5. 1.1.4 Unit packs. Each relay shall be unit packed one each fn accordance with
the methods of MI L-P-116 specified herein insuring compliance with the applicable
requirements of that specification.

5.1.1 .4.1 Hermetically sealed relays. Hermetically sealed relays shall be unit
packed in accordance with The unit container shall conform to variety 2
of either PPP-B-566 or PPP~~-6?6.

5.1. 1.4.2 Encapsulated relays. Encapsulated (nonhermetfcally sealed) relays shall
be unit packea In accordance wlfi submethod IC-2. The container shall conform to
variety 2 of either PPP-B-566 or PPP-B-676.

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

● 5.1.2 Level B. The requirements for level B preservation shall be as specified
for level except that all relays shall be unit packed in accordance with method 111
and that any variety of the containers specified may be used.

● 5.1.3 Level C. The level C preservation of relays shall conform to the
MI L- STO.734 requirements for this level .

5.2 Pack~ng. Packaging shall be level A, B or C, as specified [see 6.2).

● 5 .2.1 Level A. Relays, preserved as specified in 5.1, shall be packed in wood
boxes con~ormfng to PPP-B-601, overseas type or PPP-B-621, class 2. Closure and
strapping shall be in accordance with the applicable container specfffcatfon except
that metal strapping shall conform to QQ-S-781, type I, finish A. Tha requirements
for level B packing shall be used when the total quantity of a stock numbered relay
for a single destination does not exceed a packed volume of one cubic foot.

● 5.2.2 Level B. Relays, preserved as specified in 5.1, shall be packed in
fiberboard conta~ners conforming to PPP-B-636, class weather resistant, style
optional , special requirements. The requirements for box closure, waterproofing and
reinforcing shall be in accordance with method V of the PPP-B-636 appendix.
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● 5.2.3 Level C. Relays, preserved as speciffed in 5.1, shall be packed In
fiberboard containers conforming to PPP-B-636, class domestic, style optional special
requirements. Closures shall be tn accordance with the appendix thereto.

5.2.4 Unitized loads. Unitized loads, commensurate with the level of packing
specified {n the contract or order, shall be used whenever total quantities for
shipment to one destination equal 40 cubic feet or more. Quantities less than 40
cubic feet need not be unitized. Unitized loads shall be uniform in size and
quantities to the greatest extent practicable.

● 5 .2.4.1 Level A. Relays, packed as specified in 5.2.1, shall be unitized on
pallets in conformance with the MI L. ST O-147, load type 1, with a wood cap (storage
afd 5) positioned over each load.

● 5.2 .4.2 Level B. Relays, packed as specified in 5.2.2, shall be unitized as
s eci fled in 5.2.

[
4.1 except that weather resistant fiberboard caps (storage aid 4 )

s all be used in lieu of wood caps.

● 5.2.4.3 Level C. Relays, packed as specified in 5.2.3, shall be unitized as
specified In 5.z. 4.2 except that the fiberboard caps shall be class domestic.

In addition to any special or other identiffcat$on marking required
;y5;;e * (see 6.2) each unit and exterior co”tai”er and unftfzed load shall be
marked in accordance with MI L- ST D-129. The complete military or contractor’s type or
part number, as a pl icable (including the FSCM), shall be marked on ?.11 unit and

Isupplementary pac s in accordance with the identification marking provisions of
MI L- STO-129.

5.4 General-

5.4.1 Exterfor containers. Exterior containers (see 5.2.1, 5.2.2 and 5.2.3) shall
be of a m~ cube consistent with the protection required and shall
contain equal quantities of identical stock numbered items to the greatest extent
practicable:

5.4.2 Packaging inspection. The Inspection of these packaging requirements shall
be in accordance with 4.6.4.

5.4.3 Army acquisitions.

● 5.4.3.1 Level A and B packing. Hhen the gross weight exceeds 200 pounds or the
container lenath and width is x 24 inches or more and the weiaht exceeds 100
pounds, 3 x 4-inch skids (laid flat) shall be” applied in accordance with the
requirements of the container specification. Unitization shall be required when the
containers specified in 5 .2.1 and 5 .2.2 do not require skids; quantities per
destination exceed either a total of 250 pounds (e Kcluding the pallet) or a volume of
20 cubic feet; and the container size permits use of one of the pallet patterns of
MI L- STO-147. A quantity of containers, packed as specified, except that container
strapping may be omitted, shall be placed on a pallet, load type I conforming to
MI L- STO-147. For level B, unit containers which meet these requirements may be
pall etized without further packing. The pallet shall conform to NN-P-71, type IV,
group I or 11 woods. The load shall be “bonded” to the pallet by strapping
conforming to QO-S-7B1, tYPe I, finfsh A, or shrink film conforming to L-P-378, type
Iv. Stretch wrap in accordance with MI L- STD-147 is authorized for shipments within
the continental United States and for containerized shipments.

6. NOTES

6.1 Intended use. Relays conforming to this specification are intended for use in
dc Or aC [single or polyp hase) electrical systems as a means of timing and
controlling the making and breaking of circuits for electrically operated equipment
and devices. Their principal areas of application (i. e., aircraft, Miss fle S,
spacecraft, and ground support equ$pment) does not preclude the use of these relays
in other military applications. Thermal time delay relays are excluded from this
sueciffcation.

.

*

● ’
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● 6. 1.1 Packagfng requirements. The preservation pecking and marking specified
herein are intended for direct shipments to the Government. However, at the option
of the contractor or when so specified, the packaging provisions herein are also
a pl icable for the preparation of relays for shipment from the parts contractor to

It e original equipment manufacturer.

● 6.2 Ordering data. Acquisition documents should specify the following:

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

b. Title, number, and date of the applicable specification sheet and the
complete part number.

Levels of preservation and packing required (see 5.1 and 5.2). If special or
additional identification marking is required see 5.3.

be6~~de~ucts tthfch are
Ufth respect to products requiring qualification, awards will

at the time set for opening of bids, qualified
for inclusion in the applicable Quaiified Products List, whether or not such products
have actually been so listed by that date. The attention of the contractors is
called to these requirements, and manufacturers are urged to arrange to have the
products that they propose to offer to the Federal Government 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
Qualified Products List is the Electronic Support Oivision, AFL O/PTS, Gentile Air
Force Station, Oayton, OH 45444, and information pertaining to qualification of
products may be obtained from that activity.

6.4 Definitions.

6.4.1 Time delay relay. A relay in which an additional time function is added
beyond that normal IY inherent fn the switching mechanism.

6.4.1.1 ~ Relay types are defined as follows (see figure 4):

a.

b.

c.

d.

e.

Type I (time delay on Operate). A tima delay ralay in which tha
ts are operated for a s ecified period of

!timecaf;~ro~heo; np; tr~~ntrol circuits are energ zeal.

Types 11A and IIB (time dalay on release). A time delay ralay In
Whlcll th e swltchl ng or load clrcult s are operated when the ~nput
control circuits are energized and remain operated for a specified
period of time after the control circuit is deenergized.

Type 111 (interval timer). A time delay relay in which the switching
or load circuits are Immediately energized and remain energized for a
specified period of time after the input circuit is energized.

Type IV (repeat cycle tfmer). A relay that repeats ON-OFF cycle as
specltfea as long as ne Input circuit is energized; i.e. , flashers.

Type V (time sequence as specifiad, see 3.1). Variations and
combinations not included above nave ime characteristics specified
in the specification shaet.

6.4.1.2 Classes. Relay classes are de finad as follows:

a. Classes A, B, D, and E (hybrid). A combination of solid state
circuit input elements funct ion with an electromagnetic relay that
performs the switching function and/or time delay.

b. Class C (solld state). A combination of electronic devices such as
semiconductors, resistors, capacitors, ate. , assembled to perform a
time delay and/or switching function with no moving parts.
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FIGURE 4. Relay timing diaqrams.
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6.4.2 System voltage. The normal voltage of the
relay will be required to operate.

electric sy

● 6.4.3 Nominal voltage. The standard designation
voltage 07 th e system at which the relay is designed to operate.

tern in which the

which approximates the normal

6.4.4 Control voltage. The voltaga applied to the input terminals to control the
relay.

6.4.5 Operate tfme. The time between application of Input or control voltaga and
the energlzatlon or ne output contacts.

6.4.6 Releasa time. The tfme batween removal of Input or control voltage and the
deenerglzatlon ot th e output contacts.

6.4.7 Recycle time.

a. Time delay on operate and interval timer relays: The minimum time that
power must be removed from the fnput terminals in order to insure that
a new timfng cycle can be initiated within the speciflad timing
tolerance.

b. Time delay on release relays: The minimum time that p wer must be
?appl fed tO the input or control terminals in order to nsure that the

timing cycle can be completed as specified.

6.4.8 Zero voltage turn on and zero current turn off. A characteristic that
requires he relay to turn ON and turn only at half-cycle zero crossing
point when connected to a load, regardless of when th~ control voftage is applied or
removed.

6.5 Intermetallfc contact. The finishing of metallic areas to be placed in
intimate contact by asaembly presents a special problem, since intermetallic contact
of dissimilar metals results in electrolytic couples which promote corrosion throu h
galvanic action. 1To provide the required corrosion protection, intermetallic coup es
are restricted to those permitted by table XIV. Table XIV shows metals and alloys
(or plates) by groups which have common electromotive forces (E&4F) within 0.05 volt
when coupled with a saturated calomel electrode in sea-water at room ambient
temperature. All members of a group are considered completely compatible, one with
the other. Compatible couplas between groups have been specified In table XIV based
on a potential difference of 0.25 volt maximum. To simplify any arithmetic involved,
table XIV shows, in addition to EMF against a calomel electrode, a derivad “anodic
index” with group 1 (gold, etc. ) as O and group 18 (magnesium, etc. ) as 175.
Subtraction of a lower group anodic gives the E14F difference in hundredths of a volt.

6.5.1 Grou s
+

Table XIV sets up 18 primary groups. It may be noted that neither
the metal urg cal similarity or dissimilarity of metals is the parameter for
selection of compatible couples. All members within a group, regardless of
metallurgical similarity, are considered inherently nonsusceptible to galvanic
action, when coupled with any member wf thin the group; for example, such dissimilar
Metal$ as platinum and gold. Similarly, such basically dissimilar alloys as
austeni tic stainless steel, silver-solder, and low brass (all members of group 5) are
Inherently nonsusceptible when coupled together.

6.5.2 Compatibility graphs. Permissible couple series are shown in table XIV by
the graphs at ne rlgnt. Mambers of groups connected by lines will form permissible
coupl as. A ‘0- indicates the most cathodic member of each series, a ..” an anodic
member, and the arrow indicates the anodic diraction.

6.5.3 Selection of compatible couples. Proper selection of metals in the design
of equipment wI II result Intermetallic contact problems.
sheltered exposure,

For example, for
nei the! s~?;~r nor tin require protective finishes. However,

since silver has an anodic index of 15 and tin 65, the EMF generated as a couple is
0.50 volt, which is not allowable by table XIV. In this case, other metals or plates
will be required. It should be noted that, in intermetallic couples, the membar with
the higher anodic index is anodic to the member with the lowar anodic index and will
be susceptible to corrosfon in the presence of an electrolytic medium. If the surface
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TAULE XIV. Conlpallble couples (see 6.14)~/

G:ouP EMF Anodic
Metallurgical category (volt) tmiex Compatible couples

(o. 01 v)

1 Gold, solid and plate~ gold-pkdlnum a]- + 0.15
IOYS: wrought pkdinum (most cathodic) 0 ?

A

2 Rhodium plited on siiver-plmted copper +0. ffi 10 Q
3 SiLver, solid ur plated; high silver alloya o 15 8+Q

4 Nickel, solid orpla.ted; monei mew high -0.15 30
nickel-comer aLlOys ?

5 Copper, solid or pkted; low brasses or -0.20 35
bronzes; silver solder; Cerman sihrer;
higii copper- rdckel ailoys; nickel- chro-
mium aUOye; auetenitic corr0si0n-re6tst- /l]y
ant eteele

6 Commercial yellow brasses ml bronzes -0.25 40
Q

7 High brasses and bronzes; naval brmw, -0.30 45
Munt.z metal !!7?

8 1S percent chromium type cOrrOslon- -0. 3s 50
resistant steels o

I 1 1 ( 1
9 C@mium, plated; tiq p2ate~ 12 percent -0.45 60

chromium t~e corrosion-redstant steels qjjp

10 Tin-plate; ternephtq tin- iead saider -0.50 65
9

11 Lead, solid or plrtted; tdgA lead alloye -0.55 70 8+++Q

12 Aluminum, wrought alLoys of tbe dumdumin -0.60 16
type ?

13 fro% wrought, gray, or malleable; plain -0.70 8S
carbon and iow alloy steels, armca iron

qfff)

14 A2uminum, wrought a210ys other than -0.75 00
duraLumin t~e; aluminum, case aUoys i//fy
of the Wlicon type

15 Aluminum, cast ailoya other than Wicon -0.80 95
t~e; cadmitq plated and chromated ii~tp

16 H@-dlp-zinc plate; galvanized eteel -1.05 120 Q
11 Zinc, wrough~ zinc-base die-ca8tihg -1.10 12s

alloys; zinc, plated

18 Magnesium and magnesium-base alLOy.9, - L 60 116
cast or .qrought (most anodic) ●

.. .. .

.

~ Compatible couples - potential difference of 0.25 volt raaxtmum Imtwem groups.

●
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area of the c thodic part is significantly greater
corrosive attack on the contact araa of the anodlc
Material selection for fntermetallic contact Darts

than that of the anodfc part the
part may be greatly Intensified.

. therefore. should establish tha
smaller part as the cathodfc member of the couple, “whenever practicable.

When base metals intended for intermetallic contact form couples
m~”~i;ow-ble XIV, the~ are to be [ lated with those metals which will reduce
the potentfal difference to t at allowed y table XIV.

● 6.6 Conditions for use of level B preservation. Hhen level B preservation is
SpeCffied (see 5.1.21, this degree of protect lon should be used for the acquisition
of relays for resupply worldwide under known favorable handling, transportation and
storage conditions.

6.7 Changes from previous Issua. The margins of this specification are marked
with asterisks to fndi cate where changes (additions, modifications, corrections,
deletions) from the previous issue were made. This was done as a convenience only
and the Government assumes no liability whatsoever for any inaccuracies in these
notations. Bidders and contractors are cautioned to evaluate tha requirements of
this document based on the entire content irrespective of tha marginal notations and
relationship to the last previous issue.

Custodians:
Army . ER
Navy - EC
Air Force - 85

Re~~~f ~c+~vities:

Air Force - 11, 17, 99
DLA - ES

Agent:
DLA - ES

..,
.,

.

Preparing activity:
Air Force - 85

(Project 5945-0652)
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