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5 Nﬁvember 1981

MIL-R.6106H
15 Decenber 1977

MILITARY SPECIFICATION

RELAYS, ELECTROMAGNETIC {INCLUDING ESTABLISHED RELIABILITY {ER) TYPES),

GENERAL SPECIFICATION FOR

This specification is approved for use by all Depart-

sents and Agencies of the Uepartment of Defease.

1. Scort

1.1 Scope. This specification establishes general requirements for
t]octrono:Eunicnl relays (including ER types) with nominal contact ratings from five

smperes (resistive) and upward for use in electrical applications.

Auxiliary

contacts may be rated at lower currents. Relays covered by this specification are
capable of weeting the electrical and environmental requirements when sounted
directly to the structure of afrcraft, maisstile, spacecraft, ship, and other prissry
vehicles or in ground support and shipboard equipment. Other ratings may be as

specified (see 3.1).

1.2 Classification. Relays covered by this specification shall be classified by

the type -specifled In 1.2.1, and by the environment levels of 1.2.2

{see 3.1 and 6.1).

* 1.2.1 lype destgnators. The type is fdentified by one of the following

designators:

Type 1|

Continvous duty, hermetically sealed.

Type 1 ER - Continuous duty, hermetically sealed, established relfability, the
asximum faflure rate i3 to be fdentified by the reliadility
{dentifying letter (eg: N for 1 percent/10,000 operations, U for
0.5 percent/10,000 operations, X for 0.3 percent/10,000 operations

or P for 0.1 percent/10,000 operations).

Type 1! Continuous duty. unsealed.

Type 11l - Intersittent duty (hermetically sesled, environmentally sealed,

unsealed).

Type I¥ - Continuous duty, eavironmentally sealed, {(nonhermetic).

1.2.2 Environment levels.

1.2.2.1 VY¥ibration characteristic {(sinusoidal). Relays covered by this

specification shall sest one of the vibration characteristics shown
4.7.17 {see 3.1).

TABLE 1. VYibration characteristic.

tn table ! and

[Cheracteristic IMaximum scceleratiogn [Frequency range, Mz |

! { value | |
t ] | 1
! a t 15 ¢ ] 10 to 1,000 {
] 3 I i
I b | 20 g ! 10 to 2,000 l
t 1 1 i
| (3 | 30 g and random | 10 to 3,000 |
| | T 1
[ d I Other i Other I

1.2.2.2 JTemperature range. Relays covered by this specification shal) meet one of

the tesperature ranges shown 1n tabdle 11 [see 3.1).

TBeneTiclal comments [recnnmendations, additions, deletlons)] and any pertinent data
luaich say be of use in {mproving this document should be sddressed to: Commander,
AMr Force Acquisition Logfistics Division, Electronic Support Diviston (AFALD/PTSP),
|Gentfle Alr Force Station, Dayton, Ohio 45444, by using ths self-addressed
IStandardization Document leprovement Proposal (DD Form 1426) appearing at the end o:

Ithis document or by letter.

— — — e s

F3l 2945
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TABLE 11. Temperature range.

' Range ! Temperature range, 'C ! |
| | . |
; a : .55 to +85 7|
} b } -70 to *125 {
} ¢ 'I -70 to +200 {
| d ! Other !
| | l

1.2.2.3 Shock characteristic. Relays covered by this specification shall meet oOne
of the shock characteristics shown in tatle 111 {see 3.1).

TABLE I1I. Shock characteristic.

{Characteristic Shock level {in accordance with M1L.5TD.202) 1
I a 50 g (test condition A, method 213)

{ b 75 ¢ {test condition 8, method 213) }
} c i00 g (test condition C, method 213} {
{ d {7 High-impact (method 207) }
{ e 1 Other }

1.2.2.4 Altitude rating. Relays covered by this specification shall meet one of
the altitude ratings of table [V (see 3.1}).

TABLE 1V. Altitude leve). &8
-

l Rating } Maximum alititude - feet }
: a { 10,000 }
{ b } 50,000 }
{ c 5 80,000/300,000 1/ ll
} d I Other {

1/ Altitude dfelectric withstanding
voltage shail be performed at
80,000 feet.
1.3 Class "0" relays. Information concerning Class "0" relays s covered in 6.5.

2. APPLICABLE DOCUMENTS

2.1 Government specifications and standards. Unless otherwise specified, the
following specitications and standards, of the fssue listed in that 1ssue of the
Department of Defense Index of Specifications and Standards specified in the
solicitation, form a part of this specification to the extent specified herein.

"



@ SPECIFICATIONS

FEOERAL

. J-u-1177 .
NN-P.71 -

0Q-5-571
aQ-5.781
Q0-¥-341
21-R-765
66G-W-641

PPP-B-566
PPP-8-585
PPP-8-601
PPP-8-621
PPP-8-636
PPP-B-676
PPP-T-60

PPP-T-76

MILETARY

Mit-1-10
MIL-M-14
MIL-P-116
HIL-P-997

MIL.-D-1000

. MIL-C-5015 -
MIL-¥-5088 -
BIL-T-5624 .
MIL.S.6872 -

MIL.L-7808 -

WIL-A-B8243
MIL.Q-9858
' MIL-S5-12883
MIL-P-15037

MIL.P-15047
NIL-F-151680/2
MIL-F-15160/1

A MIL-5-19500
RIL.L-23699
MIL-C-25789

. RiL-C-28748

. MIL-M-38510 .

MIL-G-45204
MIL-5-45742

1 ¢

MiL-P-4613) -

MiL-1.8102)
MIL-H-B3106

(See supplement 1 of
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Wire, Magnet, Elactrical.

Paliet, Materials-hand}liang, Wood, Stringer Construction, 2-Vay
and 4-Way {Partial).

Solder, Tin Alloy: Lead-Tin Alloy: and Lead Alloy.

Strapping, Stee), and Seals.

Wire, Electrical (Uninsulated).

Rubber, Silicone.

Wrench, Socket {and Sockets, Handles, and Attachsents for
Socket, ¥renches, Hand).

Boxes, Folding, Paperboard.

Boxes, ¥Wood, Wirebound.

Boxes, Wood, Cleated-Plywood.

BSoxes, YWood, Mafled, and Lock-Corner.

B8oxzes, Shipping, Fiberdoard.

Boxes, Setup.

Tape: Packaging, Waterproof.

Tape, Packaging, Paper {For Carton Sealingl.

Insulating Materials, Electrica), Coeramic, Class L.

Molding Plastics and Molded Plastic Parts, Thermosetting.

Praservation-Packaging, Method of.

Plastic Material), Laminated, Thersosetting, Electrical
Insulation: Sheets, Glass Cloth, Silicone Resin.

Drawings Procurement (ldentical ltems), for Electronics Command
Equipment.

Connector, Electricel, Circular Threaded, AN Type.

¥iring, Aerospace Yehicla.

Turbine Fuel, Aviation, Grades JP-4 and JP-S.

Soldering Process, General Specification for.

Lubrication 01), Afrcraft Turdbine Engine, Synthetic Base.

Anti-1cing and Delcing-Defrosting Fluvid,

Quality Progras Requirements.

Sockets and Accessories For Plug-ln Electronic Cowponents.

Plastic Sheet, Laminated, Thermosetting, Glass-Cloth, Melamine-
Resin.

Plastic Matertal, Laminated Thermosetting, Nylon Fadbric Base,
Phenolic-Restin.

fuses: lastrument, Power, and Telephone (Nonindicating),
Style FO2.

Fuses; lnstrument, Power, snd Telephone {Nonindicating),
Style FODJ.

Sesiconductor Devices, Genaral Specification for.

Lubricating 011, Atrcraft Turbine Engines, Synthetic Base.

Cleaning Compound, Afrcraft Surface, Alkaline Materbase.

Connectors, Electrical, Rectangular, Rack and Panel, Solder
Type and Crimp Type Contacts.

Microcircuit, General Specification for.

Gold Plating, Electrodeposited.

Soldering, Manusl Type, High Reliability, Electrical and
Electronic Equipment.

Plastic Molding and €atrusion Matertal, Poly [Ary) Sulfone
Ether) Rastn, Thermoplastic.

Inductor, 28 V.D.C. Laboratory Test, Genera) Specification for.

Hydraulic Fluid, Fire Reststant, Phosphate Ester Base, Alrcraft.

st of applicable specification sheets.)
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STANDARDS
FEDERAL

o FED-STD-H28 - Screw Thread Standards for Federas) Services.
MILITARY
MIL.STD.129 . Merking for Shipment and Storage.

MIL.-STD.143 - Standarde and Specifications, Order of Precedence for the
Selection of.

MIL-STD-147 - Palletized and Containerized Unit Loads 40 inch ¥ 48 inch
Pattets, Skids, Runners or Pallet Type Base.
MIL-STD-202 - Test Methods for Electronic and Electrical Component Parts.

MIL-STD-454 - Standard Genera) Requirements for Electronic Equipment.

MIL-STD-461 - Electromagnetic Interference Characteristics Requirements for
Equipment.

MIL-STD-462 - Electromagnetic Interference Character{stics, Neasurement of.

MIL-5TD-704 - MAdrcraft, Electric Power, Characteristics.

MIL-STD.706 Power Supply Yoltages, Regulated, D.C. within Electronic
Equipment,

- 11 _CcTh 744 Dawde ana [
Fib~2iW=7J%

MIL-5TD-810

Faris ang Lﬁ“%ﬁﬁﬁl‘lt Pr ures

Environmental Test Methods.

for Packaming and Pagkinag af
U ToaLR@giiig «iid raeniny Vi

MIL-5TD-831 Test Reports, Preparation of.
. MIL-STD.883 Test Methods and Procedures for Microelectronics.
* MIL.S5TD-BBY Dissimflar Metals.

o NIL.5TD-1188
RIL.STD-1285
MIL-5TD-45662

Commercial Packaging of Supplies and Equipment.
Karking of Etectricsl and Electronic Parts.
Calibration Systems Requirements,

[ I T T T R DA B R

MS20659 Terminal Lug, Lrimp Style, Copper, Uninsulated, Ring-Tongue,
Type 1, Class 1.
MS525036 « Terminal Lug, Crimp Style, Copper, Insulated, Ring-Tongue, Bell-

outhed, Type 11, Class L.

{Copies of specifications, standards, handbooks, drawings, and pubifcations
required by manufacturers in connection with specific acquisition functions should be
obtained from the contracting activity or as directed by the contracting officer.)

2.2 Other Government documents, drawings, and pybifcatfons. The following other

Government documents, drawings, and publications form 2 part of this specification to
the extent specified herein,

AMERICAN SOCIETY FOR TESTING AND MATERIALS {ASTM)

* ANS1 CB3.16 - EIA/NACM Standard definitions and terminology for
Relays for £lectronic Equipment.
* ANSI Y10.19 - Letter symbols for units used in science and
technology.
* ANSI/IEEE STD 100.1977 - lEEE Standard Dictionary of Electrical and Electronic
term.
0470-597 - Methods of Testing Rubber and Thermoplastic Insulated

Wire and Cable (Tentative).

{Copies of ASTM publications may be obtained from the American Society for Testing
and Materials, 1916 Race Street, Philadelphia, PA 19103.)

). REQUIREMENTS

3.1 Specification sheets, Military Standard (M5} sheets and Afr Force-Navy
Aeronnutgca1 [AN) standards. The 1n§1v?3ua| Ttem requirements shall be 83 specified
Ferein and 1n accordance with the applicable specification sheets, M5 sheets or AN

standards. In the event of any confifct between requirements of this spacification

and the applicable specification sheets, MS sheets or AN standards, the latter shall
govern.

3.7 Qualification. The relays furnished under this specification shall be a
product which has been tested, and has passed the qualffication inspection spacified
herein, and has been 11sted on or approval for listing on the applicable qualified
pr

Ao b 1des
GGuUcts 11s%.
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* 3,2.1 Established reliability. A relay which has been qualified to this
specification may be qualifled ‘or established reltabiliity by testing the addftfonal
relays specified fn 4.5.1. A tota) of 2.30 eillion operations with no faflures on
the Joads specified in 4.5.1 will demonstrate a fatlure rate of ) percent per 10,000
operations st = 90 percent confidence ltevel. For isproved failure rate levels {see
4.5.6), sdditicnal cumulative cperations are required in accordance with this
specification. When established relfabdility f35 spectfied (see 3.1) separate
qualification and acceptance procedures are required to denonstrate the required
tallure rate (eg: 1 percent/10,000 ocperations, 0.5 percent/ 10,000 operations, etc.)
at a 90 parcent confidence level for qualification and a 60 percent confidence leve)
for acceptante testing (matntenance of qualificationl. Acceptance data will verify
the qualiffed faflure rate leve) and this maintensnce testing will be performed in
accordance with 4.5.2,2.2 and 4.6.2.2.3. Acumulation of the qualification and
acceptance dats s used to reach the neat higher reltability level (see 4.5.6}. Upon
reaching the new faflure rate (FR) plateau, the meintenance of qualification at that
Jeve) must be maintained or qualfficacion at that platesu will be forfelited.

3.2.2 %gallficltion by simflarfty. Relays furnished under this specification pay
be qualified by similarity to other relays 1n 1ts generic family. The qualifying
sactivity shall require additional testing, (as specified, see 3.1}, in which case the
additional testing shall become the sole requiremsents for group C inspection. For
the purposs of tampling for group 8 inspectinn and group € fnipection for type | ER
relays, 41) relays within the generic fanily may be congidered a5 one part number and
any relay part nusber within the generic family may be selected for test to represent
the entire family unless directed otherwise by the qualifying activity.

3.3 Materials. The materials 3ha)) confore to requirements specified herein.
When a deafinite matearial §s not specified, the selection of material shall be at the
discretion of the relay manufacturer. Wherever practicable, the aanufacturer shal)
select materials, stoendards and specifications in accordance with MIL.5TD.141,
Materials selected shall be such that the relays will meet the performance
requiressants and product characteristics specified herein. After qualification, any
change ot parts or matertals shall be submitted to the Goverawent qualifying activity
for approvai. Accepitance or approval of any constituent part oF materia) shall Aot
be constryed as a guaranty of acceptance of the finished product.
* 3.3.1 Metals. Metals shall be of & corrosion-resistant type or shall be plated or

treated to resist corrosion. linc plating, cadmium plating, or unfused pure tin
plating shall not be used on internal parts of hersetically sealed relays.

* 3.3.1.} Otssimilar wetals. Unless otherwise specified (see 3.1), the use of
dissiwilar metals shatl be at specified in MIL-5TD-889.

3.3.2 Mdonsetals. \MNonmetals, fncluding protective finishes shal) be nolsture
resistant, pontoxdc, src resistant, flame resistant, and self extinguishing, shsll
not support fungus growth, and shall not be sdversely affected by weathering in

+afrcreaft, missile, and spacecraft fluids at the temperature a5 specified (see 3.1).

The manufacturer shall submft certification to the Government qunlifyin? activity
that matertals will not support fungus growth. Materials in hermetically sealed
envelopes are ot required to meet the molsture and fungus resistance requirements.

3.3.2.1 Plastic waterfal. Except ats specified herein, plastic material shal}
conform to NYL-K-1¥ and NIL-P-46133 for molded material, MIL-P-997, WIL-P.15037, and
MIL-P-15047 for lastnated material. Other types of plastic materials possessing
superior characteristics may be used, provided the manufacturer subsits scceptable
evidencs to the activity responsible for qualificaticn that such material meets the
perforeance requirements of MIL-M.14, MIL-P.99), HiL-P-15037, NIL-P-15047, or
RIL-P.461)), whichevar i3 lprllcnb\n. In addition to these specifications and the
requirements of 3,3.2, the plastic saterial shal) not support combustion, glive off
noxious geses ta harefyl quantities, give off any gases in quentities sufficient to
cause explosion of sealed housing, give off any Gases in a sealed housing thet will
cause contamination of the contacts or other parts of the coaponent, or forn
currtnt-clrryln? tracks when subjected to arcing conditions encountered when sny of
the tests 1n this specification are performed.
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3,3.2.2 Ceramic. Ceramic insulating material shal) conform to grade L31] (or

better) of WIC-T-T0. A}l external ceramic surfaces shall be glazed in accordance
with MIL-1-.10.

* 3.1.2.3 Magnet wire. Magnet wire shall conform to J-W-1177 except when wire not
covered by J-E-IIT? Ts required due to physical size or temperature range

consideratfons; then a suftable wire may be substituted, as evidenced by meeting the
performance requirements of this specification.

3.3.2.4 'Rubber. Ruybber shall conform to IZ1-R-765.

3.4 Design and construction. The relays shall be of compact design and of
suffictently rugged construction to withstand all stresses and operational conditions

as speciffed herein. Relay parts shall be secured to the relay assembly by
mechanical means, except that attachment may be secured b{ welding, solder, or other
fusfble materials with melting points above 260°C, or 100°C above the maximum
temperature of the class of relay in question, whichever {s more severe. Relays
shall be designed for operaticn in sircraft, wissile, and spacecraft and shipboard
electrical systems, and associated ground support equipment as spectfied in
MIL-$TD-704 and MIL-5TD-706. Enclosures of hermetically sealed relays shall be
securely attached to the relay structure dby rolling, crimping, welding, or other
suitable means prior to the application of any solder.

3.4.1 Selection of military specifications and standards. Specifications snd
standards for al] parts, mater!ais. and Government certification and approval af
processes and equipment, which are not specifically designated herein and whicn are
necessary for the execution of this specificatfon, shall be selected iIn accordance

with MIL-5TD-143, as applicable, except as provided {n the following paragraph.

3.4.1.1 Standard parts. 5tandard mounting and terminal hardware (i.e., screws,
lockwasers, etc.) (NS and AN) shall pe used wherever practicable. MNonstandard
equivalents may be used, provided they possess suitable properties and are
replaceable by the standard parts (MS or AN) without alteration.,

3.4.2 Attitude. The relay shall be constructed to insure proper operation when
mounted in any position.

3.4.31 Mounting bracket. When brackets are used, they shall be an integral part of
the relay housing or shall bde securely attached thereto fn a manner to prevent any
movement between the relay and the mounting bracket in service use.

3.4.4 Mechanical fallure (fafl-safe) feature, Construction shall be such that
tatlure oF any part of the TTnkage between the actuator and movable contacts will
result fn action to move the movable contacts to the de-energized position. 1In the

case of a latched relay, contacts wil) remain in the position they were in at the
time of the failure.

3.4.5 Enclosures. Enclosures shall be of sufficient mechanical strength to
withstand the normal abuse fncurred in handling, transit, storage, and installation
without causing malfunction or distortion of parts. The case shall not part of the
contact or cotl electrical cifrcufts, but it may de part of the magnetic circuit.

3,4.5,1 Unsealed enclosures. Unsealed relays shall be totally enclosed for
mechanical and dust protection and shall be explosion-proof (see 3.31). The
enclosure shall be so designed that when the cover s removed, the relay shall be
capable of operating without adjustment. The enclosure design shall be such that
pressure differentials cannot exist between the inside and outside to aggravate the
moisture accumulation problem. The cover shall be rugged {n design, constructed of

high impact materials, and securely mounted to the reley. Meta) covers shall be
provided with a means for grounding as specified.

* 31.4.5.2 Hermetically seasled enclosures. Hermetically sealed enclosures shall be
constructed 23 a gas-tight enclosure which has been completely sealed by Fusion of
glass or ceramic to metal! or bonding of metal to metal. Hermetically sealed relays
shall be purged of all air and filled with a suitable inert gas of such
characteristic that the Yeakage rate may be determined by conventional means. Except
for solder sealed types, relays of a sealed gas construction of less than 2 cubic
fnches of external volume shall be sealed within & chsmber containing a backfill

gas. Solder sealed relays and relays greater than 2 cubic inches of external voluwe
must be sealed within 60 seconds maximum after filling.
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The f111 gas shall have & dew point of st Jeast £°C colder than the low temperature
specified. The relays shal) be filled to & pressure of 15 #1 pounds per square inch
sbsolute (see 3.37). Mo adjunct sealants (see 6.4.22), shall be used on the headers.

3.4.5.5 Eavironmentialiy | virgnments
anclosures she y [ than thset defined under
hermetically sealed enclosures (see 3.4.5.2) to schiave the degree of seal specified
(see 3.1). Environmentally sealed relays shall be purged of all air and filled with
a suftable gas of such characteristics that the Yeskage rate oay oe detersined by
coaveational means. The 11 gas shall have a dew pofnt of st least 5°C lower than
the 1ow temperature ratfng of the relay. The relay shell be fi11ed to a pressure of
15 #] pounds per square inch absolute (see 3.37).

3.4.85.4 Grounding enclosures. The mounting shall provide an effective electrical
contact tg ground r%en the relay 1s sounted (see requirement 1 of MIL.STD-454}
{persoannel esafaty).

T
[ 4

res). Environmentally cexled
u

slo
«<|a
mlar
ala
-l
- e

* 3.4.86 Threaded garts. Al threaded parts shall de in accordance with FED-STD-H28.
Where practical, a reasds shall be in conformity with the coarse thread series.
The fine thread series shall be used only for applications that might show a definite
advantage through their use. Where a special diameter-pitch combination fs required,
the thresd shall da of American National Form and of any pitch between 16 and 36
which 13 ysed in the fine thread series.

3.4.7 installation clearances. Adeguate clearance shall be provtded for
installatYor oF terminaTs and mounting hardware. Clesrance for socket wrenches shald
be governed by GGG-W.641. Specia) installation tools shall not be required.

* 34,8 Tersinals (t}ectrtc}. Relays shall have electric terminals as specified
(see 3.1)0° O rotation or other Joosening of a terminal, or any fixed portion of a
terninal, shal) be caused by material flow or shrinkage, or (for threaded terminals)

any mechanical forces specified in tadble ¥ {ovoived in connection or disconnection,
throughoot the Tife of the relay.

TABLE ¥. Strength of threaded terminals (static value of
“pull and torquel.

T | 1 Jorque 1In i
| Thread size ' ﬁozce in pounds | poundeinches |
[ ] | o ]
| 4.40 (.112 unC) 1 5 I 4.4 !
| 6-32 (.138 UNC) | 3o | 10.0 |
i 8-32 {(.164 WNC) | 35 § 20.0 |
I 10-32 {.190 uUNC) i 40 [ 32.0 I
I 10-26 (.190 uUNC} { 40 ! 5.0 |
| 1/74.28 {.250 vNC) J 50 | 75.0 |
] S§716-24 (.)12 UNF)} | 10 | 100.0 [
I 3/6-24 (.375 UNWF) | iog | 150.0 |
| 7/16-20 {.438 UNF) | 100 | 150.0 |
! 1/2-20 (.500 UNF) i 100 l 150.0 {
. ! ! '

3.4.8.1 Stud terminals (threaded). Stud terminals shall) be supplied with hardware
as specified (see 3.11. K sin{mum of three complete threads shall remain sbove the

nut when §t 13 backed off three complete turas fros 3 position with all parts
tightened in place.

3.4.8.1.1 Stud tersina) seat. For threaded tarsinals, each termine! shall have &
terninal seat TRAT shaly provide the normal current-conducting path. The diameter of
the seat 3hall be equal to, or greatar than, the diameter across the caorresponding
NS20659 or MS$25036 lug designed for the partfcular current and stud or screw size, or
never less than the sres necessary to assure that the current density shall not
exceed 1,000 amperes per square inch. The seat ares does not inciude the Cross
sectional ares of the stud.

3.4.8.1.2 Strength of stud terminals. Stud tersinals shell be destigned to
withstand the stati: velue of pull and torque specified in tadle ¥V {see 3.7,
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3.4.8.2 Solder-lug, plug-in, and wire lead terminals.

3.4.8.2.) Solder-lug terminals. Solder Jug terminals used for a 2 ampere rating
or less shall be desfgned to allow the securing of two AWG #20 stranded wires with 19
strands in accordance with QQ-W-343. Terminals used for more than ? ampere rating

shall be designed to alliow the securing of three wires the size of which shall be as
specified (see 3.1).

* 3,4.8.2.2 Plug-in termination. Plug-in terminatfons.shall conform to the
arrangements or dimensions necessary for proper mating with the assoctfated connectors
or sockets covered by MIL-C-5015, MIL-C-2B748 or MIL-S5-12883. The mounting
arrangement of the relay and its corresponding socket shall be so designed that the
entire weight of the relay will be suspended and the stability of 1ts mounting will
be provided by an auxiliary mounting means other than the electrical terminals of the
socket. Relays with plug-in terminals shall nave electrical and environmental tests
of section 4 performed with the appropriate or specified sockat or connector
assembled to the relay.

3.4.8.2.3 Strength of so1der-lug. plug-in, and wire lead terminals. The relay
terminals sha e designed to withstand the applicable terminal strength performance

procedure specified in 3.17 and 4.7.11.2.

* 3.4.8.3 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 composition
$n60, Sn63, or Sn70 solider conforming to QQ-S-571 to facilitate soldering. Plug-in
terminals shall be gold plated in accordance with MIL-6-45204, Type II, Class 1 over
an underplate of 50 - 150 microinches of nickel plate.

3.4.8.4 Terminal marking. Terminal fdentification shall be durably and legibly
marked as specitied (see 3.1), and {n accordance with figure 1. For dual cofl

relays, the relaticnehip bhetween coil and contacts shall be as specified in table YI.

TABLE ¥I. OQual coil relay markings.

I | Contacts closed |
{Cofl enargized | [
| T Toad Ruxitiar

I i

| xX1-X2 |Al -A2 I 11.12 I
} |18l1-82 j 31.32 |
| IC1-C2 | 51-52 |
: :Etc. } Etc. :
| Yi1-Y2 |A3-A2 (or AJ-A4) | 21-22 |
] IB3-B2 {or B3-B4) | 41.42 |
| IC3-C2 (or C3-C4) | &'-62 |
} }Etc. I Etc. }

3.4.8.4.1 Leadwire marking. Leadwires shall be color caded in accordance with
iigure 2.

3.4.8.5 Terminal covers and barriers. The relay shall be provided with adequate
covering or separation of terminal parts to provide protection agafnst inadvertent
shorting, grounding, or contact by personnel. Barrfers say be removable or may be
integral with removable covers. Terminal covers and barriers shall be designed to
meet performance requirements applicable to the relay. The enclosurel(s) shall be so
designed that when the cover is removed, the relay shall be capable of operating
without adjustment. The cover design shall be such that pressure differentials
cannot exist between the inside and outside (see 3.1}.

3.4.9 Mounting studs. Mounting studs shall be as specified (see 3.1). WNo
rotation, Toosening, or deformation of fixed portions shall occur because of material
flow or any mechanical forces involved in instaliation or removal of the relay. The
mounting studs shall withstand for 1 minute, without damage, the static values of
pull and torque soecified in table VII (see 3.17).
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CONTACT ARRANGEMENTS, SYMBOLS AND TERMINAL MARKING (SEE NOTE)

SINGLE THROW DOUBLE THROW
FORM A FORMR” FORM 'C" | FORM K" SPOT FORM™M"
NORMAL LY OPEN[NORMALLY CLOSED|(TWC POSITION) [3POS CENTER OFF 3 POSCENTER ON
AR Al o—y a2 MH— a2 Al a2
= o o— e— 3]
lo—y .
:'.s‘ -t 02 0w " SO b PYORI “:’—-n
i e m & c ei oy 3]
Z e "._(-" 2 gt | “:‘—nﬂ
FORM “x" FORM“Y” FORM 2" FORM KK FORM "MM"
. . Al ey A2 | AV 0y oAl Al A2
g "\_&" apeT Leae T Toae | ayet tooae uB_Eu
B| Stemy o i Bl gs~oZ | W 0—;_;—0.! 81 2
w - » 4 3T L oo | 30— oue uj—Cu
Bl @ | aeTlece | @y ma) ciemy e
8 - cyod Cgtd | 3ot tesce st Loace

NOTE. CONTACTS ARE SHOWN WITH COIL(S) DE-ENERGIZED.

AUMLIARY TERMINALS
SNelLy THROW DOUSLE THROW
MOIMALLY OPEN | MORMALLY CLOSED HORMALLY CLOSED
"—. 1) 1Y ‘-—. 12 H b—-‘f‘-. 2
,/- [ 13 T P ;: ._’
£ 4 M
m'ﬂ/ P VORI s 23 xe
o—y 2 M ol 2
1 o—y y—o I2
Wemeid | 3Tty 13Tt o 16
an 11
® .-L‘-. 2 s eT L ase ii: : 0
LI e P 3oy = 11
i 3 oy Tt 3¢

SYMBOLS AND MARXING FOR TERMINALS.

SINGLE COIL TERMINALS

X

xz OR X|——A\——2%2 OR :u-D-xz

DUAL COIL TERMINALS

D::lz D::'z OR Xp—A\,—x2 WI=—A,—Y2 OR x:-D—xz

* FIRURE 1.

Terminal markings.
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FIRST | SECOND
BASE | SYReFE | STRIPE
COLOR | “(wine) INANROW)

(FOR DUAL COIL RELAYS Y2 i Waite | Red -
WHEN APPLICAGLE ) [ﬁ

Y1 | Whire Broms -

( | Fy | white | Blue | Oronge
rc-:‘, Fe | White Bive Rsd

| White 8lve Srown

White Green Brewn
( D3 | waire Yeltow | Oroape
02 | Whrte Yellow Rec
I LoDt | write rellow Srown
oGy | Waire COrenge | Cronpe

Fe

Fi
Lc: E3 | wnire Green | Orenge
i E2 | White Green Red

6 POT C2 | White Oronge | Red
ﬁ : e | white Orange | Brown
( 83 | Wnite Red Oronge
4 POT FEp2 | wnire | mea | Rea
| el | wnire | Rec Brown
L‘: A3 | whrite Brown | Oronge
2P0T | A2 | white | Brown | Red
ﬁ i e ai | waire Brown | Browm
L L \ X) | Grown - -

(FOR DUAL COIL RELAYS l i Y2 | White Red
WHEN aPPLICARLE) vi Harte Brown
= l - A LAY e Ya #) s

Ve WhifE Teliow Red

|’-—cDI whire Yellow | Srown

i
[———=oC2 | White Orange | Red
1 &——c1 | waire Orange i Srown

f——o B2 | WAite Red Red
4P3T T i 4_op1 | waire | Red | Brown

I——o A2 | waire Sromn | Rec
&l | Wite Srowm | Brown

E!Z Rad - -
\ X1 | 8rown - -

STANDARD COLOR CODE

Brown - 1 or
Red - 20r
Orange- 3 or
Yellow - 4or
&reen - Sor
Blue - Gor

"Moo p

FIGURE 2. Schematic diagram and color code.
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TABLE Y1I. Strength of mounting studs (static
—values of pull nn% Torquel.

I Thread s{ze it Force Tn pounds | Torque in l
| | | pound-inches |
| | 1 R |
i 4-40 (.112 UNC) i 7 | 10 |
| 6-32 (.138 UNC) | 25 | 18 |
| 8.32 (.164 UNC) | 35 | 3?7 i
! 10-32 (.150 UNF) | 50 | 60 |
| 1/4.28 {.250 UNC) | 60 | 100 i
| 5/16-24 (.312 UNF) | 80 { 160 |
I 3/8-24 (.375 UNF) | 115 | 2715 |
: T/16.20 (.438 UKF) : 146 1 425 :

3.4.10 to1). The coi) shall be adequately tnsulated electrically from the franmes,
the contacts, and any grounded parts.

3.4.10.1 Cafl mounting. Cofly shall nefther Do looss or become loosened
throughout service Jife or durtng the performance tests specified herein.

3.4.10.2 Latching relays. Two coil latching relays shall be so designed that 1f
both cofls ore energized staultansously, the contacts will not achieve a null

position (nefther the NC or NO contects are ¢losed). Orop out voltage {current) and
.1tesse time are not applicable to latching relays.

J.4.11 Contacts. Relays shall have the contect arrangepent specified (see 3.1).

* 3.4..11.1 Contact springs. Contact springs shall be of corrosion resistant
saterial) or shaly be sultnEly plated to resist coreosion. Iinc plating, cadoium
plating, or unfused pure tin plating shall not be used on internal parts of

., hersetically sealed relays.

3.8.12 Dimenstons and weight. Relay physica) dimensions and welight shall be as
specified Tsee J3.17. o

* 3.4.13 Solder. Solder thal) have & einimum softening point 55°C above the oaximum
tesperature rutlng for the retay. VYherever suitabie for the purpose, compositions
Sn70, Sn60, and Sb5, conforming to QQ-$-571, shal) be used. Solder of other

compositions may be used, provided they meet or exceed the requirenents of this
spectfication.

J.4.13,1 Solderin rocesses. Soldering processes shall conform to MIL.5-6872 or
MIL.S-45743, !olacring shall be 30 executed that both a positive electrical and
strong mechanical connection i3 assured. Electrical joints shall bde mechanically

secured before soldering and shal) not depend upan solder slone for mechanicel
strength.

3.4.14 Degassing. Sealed relays shall) be degassed (see 6.9).

3.4.15 Rated cuty. Unless otherwise specified (see 3.1}, retoys shall be designed
for continuous duty (see 6.8).

3.4.16 Stabilization of permanent magnets. Permanent magnets and oagnetic
assemdliey shall be arfl"cgllly aged to prevent decay of flux levels. The residual
fnduction (flux) tn permanent magnetic assemblies shall be reduced to & level where
1t will not be affected by demagnetizing forces eacountered in normal service,
handlfng, and any tasts specified herein. The retraceability characteristics shall
be compatible with all performance requireasents of the relays.

* 3.4.17 Electronic conponents (see table VI11). Electronic components shall be
selected 1n accordance w;;ﬁ The applicable requirements of MIL.5TD-454, {omponents
selectad shall be such that the relsys shall mect the perforsance requiresents and
product charactertstics specified herein. After quslification, any c¢change of parts
of saterial shall be submitted to the Government qualifying activity for approval.

11
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* 3.4.17.1 Discrete semiconductor devices (see table V111)., Dfscrete semiconductor
devices including dilodes, zener diodes and transistor devices shall be selected from
MIL-5-19500. For Type I ER relays JAN TX devices 23 a minimum shall be used.
Non-standard discrete semiconductor devices may be uysed in Type I ER and non-ER
relays provided that these devices are tested to and meet the screening requirements
of MIL-$.19500 for lavel JAN TX.

* 3.4.17.2 Microcircuits {see table Y]1I). Monolithic amicrocircuits shall be
selected from MIL-R-J8510, Llass § az &4 minimum for Type 1 ER relays and class E as »
minimum for non-ER relays. Non-standard parts, multichip devices and hybrid devices
may be used provided that they are tested to and meet the requirements for the

appropriate class type as shown in tadle VIII,

* TABLE VII!. (Quality levels for semiconductors and microcircuits.

T T 1 T
| Relay | | i
| Class | Non - ER ! Type | !
I Circuits | | |
| and Components | ) ER |
: {Note 2) = ‘ }
| MIC-5-19500 |
[ Jiscrete 119 i Ly i JAN 1A 1
{‘Semiconductors Ron-WIL ; Screen to JAN X

[ Seaied MIT-W-38510

| Monol{thic MIL | Llass L 1 Liass B

[ Circuit Ron-MTL | Screen to i Screen to BRI
i . | Ciass € i Class B )
[ Seated RIL-N-J8510, HIL-STD0-883, Method 5004, except ]
{ Hybrid Iinternal visual per Method 2?1? :
| Circuits T Class [ | Class B — 1
I ATT Unsealed ;ﬁnu-STﬁ-BEST‘Hethod LUuS, mediTied 35 noeeg. T
i i i i
! Components/Circuits T Class C [ CTass B 0
I {Note 3) } {Notes 1 and 3} % (Notes 1 and 3) !

NOTES: 1. lInternal visual per MIL-STD-883, Method 2017 and delete
constant acceleration and seal tests.
2. Definitions shall de per MIL-M-38510.
3. Temperature ¢ycling per MIL-STD-883 on unsealed components/
circuits {s not required provided the finished sealed relay
with the device fnstalled is equivalently temperature cycled.

* 3.5 lnterchangeabilit*. A1l parts having the same military part number shall be
directly and compietely interchangeable with each other with respect to tnstallation

and performance to the extent specified in the military specification sheet (see

3.1). Changes in manufacturer’'s part pumbers shall be governed by the drawing number
requirements of MIL-.D-1000.

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

3.6.1 Examination of praduct. When relays are examined and tested as specified 1in
3.43 and J.%%, they shall conform to requirements for materisls, design,

construction, physfcal dimensions, weight, {tem marking, and workmanship as specified
(see 3.1, 3.3, 3.4, 3.43, and 3.44).

—
n>
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NOT ACCEPTABLE ACCEPTABLE

REF (B)

REF (E)

REF (F)

REF (G)

REF (H)

NOTE: Dashed lines indicate radisl distance between terminal and header metal,
dividing the glass into three equal parts {zones).

FIGURE 3. Inspection aid.
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* 3.6.1.1 Header glass. Header glass may have small irregularitiss, such as
bubbles, chTps, cracks, atc. The acceptability of these dafects will be based on
figure 3, snd the foliowing:

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

b. Blisters whose dismetars exceed one-third the radfal distance between
terminal and the corresponding hesder metal {(for a cluster of blisters the

combined diameters shall apply} are not acceptable.

Foretgn materfal in or on the surface of the glass 1s not acceptabla.

Dark spots {pigment concentrations) whoie diameters exceed one-third the

radial distance between terminal and the corresponding header metal are not

scceptable.

e. Circumferential cracks which axtent more than 90 degrees are not acceptable
{see figure 3}.

f. Radial cracks whose 1engths exceed one-third the distance between the
terminal and corresponding header metal are not acceptable (see figure 3).

g. Tangential cracks which are not confined to & singie 2one are not acceptable
(see figure 3).

h. Surface chips whose lengths or widths exceed one-third the distance between
:he t.F;}ﬂll and corresponding header metal) are not acceptable (sae
fgure .

{. Chipped meniscuses are acceptable to the extent that they do not extend
below the surface of the glass, and to the extent of (h) above,

J. Meniscuses which extend up the terminal greater than .020 inch or ona=third
the terminal diameter, whichever is greater, are not acceptable,

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

Y. Any terminals which appear to be separated froa the glass are not accaptable.

oan

Microscopic examination with up to 10 power magnification shall be used. A1l relays
must meet the applicable seal requirements, regardless of the acceptability of the
header glass. 1In case of dispute, the relay may be subjected to the applicable seal
requirament or any test deemed appropriate in order to determire 1ts integrity.

3.7 Pickuﬁ voltaac. ¥hen relays are testad as specified fn 4.7.2, 5.7.2.3, and
4.7.2.2, each set of contacts shall make positive contact or open, a3 applicable, in
the energized position whan a potential voltage not in excess of the specified pickup
voltage 15 applied to the relay cofl. A1l normally open switching circuits shall
close with positive contact and all normally closed circuits, 1f applicable, shall
open. Once the relay has picked up, the contacts shall not change state (break and
re-make} when the coil voltage {s increadsed from the point of pickup to the maximum
cof) veltage, excluding normal contact bounce. For qualification {nspection, the
pickup voltage shall fall within the mexisun specified when the relay is mounted in
each of three mutyally perpendicular planes.

* 3.8 Oropout voltage (not applicable to latching relays). When relays are tested
as specTITed In 1.7.3.3. @ach set of normall 3

y open contacts shall open, and each set
of normally closed contacts shall close, as applicable, when the applied coil voltage
fs at the specifiad dropout voltage. Excluding normel contact bounce, once the relasy
has dropped out, the contacts shall not change state when the voitage 13 reduced from
the point of dropout to zero volts. For qualification inspection, the dropout

voltage shall be measured with the relay in each of three mutually perpendiculaer
planes.

* 3.9 Hold voltage. When relays are tested as specified in 4.7.3, there shall be no
change Tn contact state (netther an openin? of contacts that are closed, nor Closure

of contacts that are opened) until the coil voltage {s less than the specified hold
voltage (see 3.1}, -

* 3.10 Contact bounce
latching relays). an relays are as Spec e n 4.7.4,

operating and release times shall be within 1imits specified (see 3.1). The
operating and release times shall not include the contact bounce time. The operate
time and release time of each pole of a oultipole relay shall be within 1 miliisecond
of each other pole of that relay for relays with contact ratings of i5 amperes or
Yess and within 2 m{11fseconds for relays with contact ratings grelter than 15
amperes. UnTess make-before-break action s specified (see 3.1}, double throw relays
shall show no evidence of any normally open contacts closing before 2all normaliy
closed contacts open; any normally closed contacts shall not make before 211 normally
open contacts break. Contact break bounce on release of normally open contacts (when
specified, see 3.1) shal) be less than 100 microseconds.

14
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3.11 Insulation resistance. Mhen relays are tested as specified in 4.7.5, the
fasulstion resTstance shall be 100 segohms, or grester.

3.12 Dielectric withstanding voltage. The relays shell withstand, without daasge,
the ac dVelectric test voftages between al) mutually fnsulated parts and between
these points and case or ground in sccordance with valyes specified {n table IX.

Vhen the relays are tested o5 specified §n 4.7.6 and 4.7.6.1 (at atmospheric
Yressuro). any arc-gover (air discharge), flash.over (surface dischar?el. or breakdown
puncture discharge) causing a leakage current of more than 1.0 sillianpere (mA) at

the specified tast voltage shall constitute follure. When dielectric withstanding
voltage 13 performed following a Yoad or endurance test specified in 4.7.26, the
dielectric test voltage may be reduced tc 75 percent of the ses level value showe fn
table IX, but not less than 1,000 volts,

3.12.1 At high temperature, high altitude pressure. Relays which are rated for
use above SU.UUE Teet altitude shaell Be desighed to withstand the altitude potentials
specified in tadble 1X. MWhen relays are tested as specified in 4.7.6.2, they shall
seet requirements specified in 1.12,

* TABLE 1X. Ofelectric withstanding voltage (50/60 Hz).

1 1 1 1 L R

| Systes 1 Sea leve | Altitude 80,000 feet 1/ |

| voltage 3/ T Test voltage | Test voltage | test voltage )

} I (1 miaute) | (2.5 seconds) | (1 afnute) 2/ |

| | ms 2/ | ras 4/ [ ros |

| I { Manufactirer | ]

| i | only | |

| i i I [

1 | ] 1 0

t 28 dc | 1,050 ) 1,250 | 500 |

I 115 ac | 1,250 | 1,500 | 500 |

i 115/200 ac S/ : 1,500 : 1,800 | 100 }

I

T7 — Ur altitude as specified (see J.[J. When an altitude above ou,Ull leet 1s

v specified, the dielectric withstanding voltage s performed at 80,000 feet.

2/ The test potential shall be applied or reduced at ¢ maximum rate of change

- of 250 volts (V) per second.

y/ I1f cofl and contacts are rated for different voltages, each shall be tested
to case in accordance with 1ts respective system voltage. However, the test
betwaen coil) and contact terminals shall be {n accordance with the higher of
the two system vaoltages.

. 4/ For performing quality conforsance iaspection on production sasples, the 2.5

second test may be used by the manufacturer only in Vieu of the one minute
test. The one minute test 1s mandatory for qualification inspection or when
defects are discovered in production inspection.

5/ For relays rated above 200 volts, the test potential for 1 minute shall be
twice rated voltage plus 1,000 volts, with ¢ ainimua of 1,500 volts. The
test potential for 2.5 seconds shall be 20 percent nigher than the 1 sinute
test voltage. The test voltc?e 1t maximum specified altitude shall be
50 percent of the 1 minute value with a miniaum of 750 volts root mean
square (res). .

* 3.13 Contact voltage drog or contact resistance. Relays shall not excesd the
contact voltage drop spec ] n table Y when tested as specified in 4.7.7. Relays
rated for low level or with auxiliary contacts which are rated at 2 amperes or less
shal) have a contact resistance value no greater than 0.05 ohm prior to load-

sndurance {(14fe) cycling test and .15 ohm after 1oad endurance cycling (Tife) test
when tested a3 specified tin 4.7.7.1.

TABLE X. {Lontact voltage drop {volts).

| i Before Toed cycling T ATTer load cyciing T
Type ver jJe
] ) reading | reading ! reading | reading |
1 ki | ] 1 [
: 1., 11, and I¥ | O.125 : 0.150 : 0.150 | 0.175 :
{
1 111} I p.150 | 0.175 | 0.175 | 0.200 |

15
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3.14 DC coil resistance. When relays are tested 2s specified in 4.7.8, the dc
coi1l rasTstance shall be as specified (see 3.1}).

3.15 Maximum coll current. When relays are tested as specified {n 4.7.9, the
@aximum coll current shal] be as speciffed {see 3.1).

3.16 Electromagnetic fnterference of cofl circuit (Back EMF, coil kick).

3.16.1 Electromagnetic interference (applicable to cofls of ac operated relays).
®¥hen relays are tested as specifie 10,1, aL operated relays shall
not create electrical interfereance in excess of the 1imits specified 1n MIL-5TD-461

for equipment Class 11B and M11.57D-462 when continuously energized under steady
state conditions. .

3.16.2 Electromagnetic interference {applifcable to dc cperated retays with

internal col)] suppressiaon). When relays are tested as specified Tn 4 ;.IU.!. cofils
of d Ted ‘ Tl

T operated relays shall not generate a back EMF greater than that specified (see
3.1}, as maximya induced transient voltage.

3.17 Strength of terminals and sounting studs.

3.17.1 Strength of threaded terminals and mounting studs. Relays having threaded
stud type terminals or stud type mountings shall be %esfea to determine compliance
with terminal strength design requirements specified in 3.4.8.1.2 and 3.4.9. VWhen
relay terminals are testad as specified 1n 4.7.11.1, the terminals shall not loosen
or rotate, nor shall there be any octher damage such as cracking or flaking of glass
insulator other than crazing or chipping of the glass meniscus (see 3.6.1.1). There
shall be no deterioration of relay performance beyond limits specified (see 3.1).

3.17.2 Strength of solder lug-in, and wire-lead terminals.

When relay terminals
are tested as specified {n 3.7.1T.2, there shall be no | 1

cosentng or breakage of
terminals, cracking or flaking of glass insulators other than crazing or chipping of

the glass meniscus, or any other damage that would affect relay performance beyond
cpecified limits,

3.18 Thermal shock. When relays are tested 2s specified in 4.7.12, there shall be
no damage te the revay, Yoosening of terminals, or cracking or flaking of glass
insulation (other than cracking or chipping of the glass meniscus).

3.19 low teaperature operation. When tested as specified in 4.7.13, there shall
be no damage Lo the relay, Joosening of terminals, cracking or flaking of glass

insulation (other than crazing or chipping of the glass menfscus) or of the hermetic
seal.’ Foliowing the test and a2t the specified Yow temperature, the pickup voltage,
dropout voltage, and contact voltage drop shall meet the requirements of 3.7, 3.8,
and 3,13, respectively, and shal} continue to meet pickup and dropocut voltage
requirements unt{} the relay returns tc room temperature. Relays which contain
permanent magnets fn the magnetic circuit shall, tn addition to the above test, be
subjected to the demagnetizing effect of a sudden appliicaticon of maximum coil voltage
for ane operation at the beginning of the second 24-hour period and the high
temperature plckup voltage shall meet the requirements of 3.7.

3.20 Sand and dust {applicable to unsealed relays) {(see 3.1). \When relays are
tested as specified In %.7.1%, there shall be no evidence o7 damage sufficient to
{mpafir the operation of the relay.

3.21 tontinuous current. Mhen relays are tested as specified in 4.7.15, there
shall be no damage such as loosening of terminals, or any deterioration of

performance beyond the 1imits specified (see J.1). The terminal temperature rise
shall not exceed 75°C.

3.22 Shock. When relays are tested as specified in 4.7.16 and 4.7.16.1, there
shall be no closing of open contacts, na opening of closed contacts for & total time
tonger than spectfied fn 3.22.1 or 3.22.2. Following the shock test there shall be
no structural failure, loss of sesl or other damage which might impair the operation

of the relay. Latching type relays shall remain in each latched position with no
voltage applied to coil.

16
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3.22.1 Shock characteristics & and ¢ (see table 111). The permissible contact
opening shall not exceed 10 a!croscconas and the perulss!Ele contact closfing shald

not exceed 1 microsecond.

3.22.2 Hign-impact shock characteristic d (see table [11) (when specified) (see
3.1). When relays are tested as specilied in ¥.7.15.1, the pernlssible contact
opening or clostng shall not exceed 20 mflligeconds.

3.23 vibration. When relays are tested as specified §n 4.7.17, there shall be no
contact opening Tn excess of 10 microseconds and the contact closing shall not exceed
1 microsecond, unleas otherwise spocified (see 3.1). 1t is required that the high
tesperature shall be the maximum specified (see 3.1). Following the resonance
endurance and cycling endurance tests, there shall be no structural failure, loss of
seal or other dasage which aight 1mpeir the speration of the relay. Latching type
relays shall remain 1a each latched position with no voltage applied to the cofls.

3.24 Acoustical noise {when specified) (see 3.1). When relays are tested 2s
spacifie n 4.7.18, there sha ¢ no contact opentng 1n excess 0f 10 microseconds
and the contact closing shall not exceed 1! microsecond. There shall be no
deterioration of relay performance or physical damage.

3.25 Salt lqu! {corrosion). When subjected to the salt spray test of 4.7.19, and
followlag washing 1n co running tap water and drying for 6 hours at 65°C, the relay
shall show no evidence of corrosfon sufficient to fmpair the operation of the relay.

.26 Mechsnical VYife (endurance at reduced 1oad). The relay shall be capable of
operating at percent of rated resTstive Toad for four times the minimua operating
cycles for relays under 25 amperes contact rating (resistive) and two times the
specified mininum opersting cyc\es for relays 25 amperes and over. When the relays
are tested as specified in 4.7.20, relays shal) remain mechanically and electrically
operative. There shsll be no Indication of mechanical resonsnce due to the frequency
of ecergizing voltage.

3.27 Altitude-temperature humfdity test. Yhen relays ore teosted as specified in
4,7.21, and Immedlately Tollowing drying for 6 hours at 65°C, the pickup voltage,
dropout voltage, insulation resistance, and dielectric vithstandiag voltage shall
seet the requirements specified {n 3.7, 3.8, 3.11, and 2.12, respectively, and shall
satisfactortly operate for 1/10 of the spec!fied ainisus cycle: at rated resistive
load. There lhl?\ be no welding or sticking of the contacts and there shall be no
excessive corrosfon or accumulation of moisture 1n the relay during the test
sufficient to cavse improper operation of the relay.

3.28 Humidity (applicable to unsealed, environmentally sealed, and her-ei!call
sealed relays w

y
test o y ea age current in excess of 100 oA with a
potential of 150 ¥ res applleﬂ between tne terminals and other exposed metal parts.

3.29 Ozone
sasled rc u 3w

spec y t no crlcling of materials or other damage
which -1!1 adversaly affect subsequent performance ¢f the relay.

3.30 Acceleration. When relays are tested as specified In 4.7.24, the contacts of
the relgy shatl remain in the de-energized conditions with no voltage across the cof)
and in the energized position whan the coil voltage is reduced from the specified
pickup voltage to one-half of the speciffed pickup voltage. Latching relays rematn
in each Yatched position with no voltage applied to the cofls. Ffoliowing the test
thare shall) be no structural fatlure, 10s5s of seal or other damage which might {mpair
the operation of the relay.

3.31 Explosion 11cable to unsealed relays (see 3.4.5.1)). When relays
are tested as spec ., any explosion Internal to the relfay shall not
rupture the case or |gn':e the e:ternal fuel mizturs In the test Chamber.

roof ln

LY}
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* 3,32 Overload. When relays are tested as specified in 4.7.26.1, there shall be no
electric3l Tallure, such as contact sticking, welding, or failure to mske or break
the specified overload current. Blowing of the fuse connected betweaen cCase and load
system ground or neutral shall constitute failure. The terminal temperature rise

shall not exceed 75°C. (Monftoring of terminal tempersture rise required only during
qualification testing.)

* 3.33 Rupture. When relays are tested as specified in 4.7.26.2, there shall be no
electrical failure, such as contact welding or faflure to make or break the spectified
rupture current. B8lowing of the fuse connected between case and load system ground
or neutral shall constitute failure (see 6.4.11)., The terminal temperature riss

shall not exceed 75°C. (Monitoring of terminal temperature rise required only during
qualification testing.)

* 3,38 Circult braaker compatibility (when specified, see 3.1). When relays are
tested as spec??1e3 Tn 3.?.55.5. there shall Ee no eviaence of contact welding or
sticking and the contact voltage drop shall meet the requirements of 31.13 after the
test. The terminal temper

ture rise shall not exceed 75°C. (Ionitnr;ﬁa-o;'i;}nfhll
temperature required only during qualification testing.) Blowing of the fuse
?onnected between case and load system ground or peutral shall constitute failure
see 6.4.48}.

-
Y]
a

* 3.35 Endurance (11fe) at rated contact loads. Relays shall be tested as specified
in 4.7.25.%. Helays shall be tested at each contact rating specified {see 3.1).
Relays having two or more sets of contacts and rated for multiphase (115/200 ¥V ac 3
phase}, shall be capable of handling multiphase power on adjacent contacts. Phase to
phase arcing shall constitute failure. There shall be no mechanical or elactrical
failure. Weiding of contacts, failure to meke, carry or break the load, or blowing
of the fuse connected between case and Josd system ground or nsutral shall.constitute
a faflure. The terminal temperature rise shall not exceed 75°C. (Monitoring of
terminal temperature rise required only during qualification testing.)

3.35.1 Lload transfer, single or polyphase ac. MWhen polyphase load transfer 1s
specified (see 3.1), the relays shai) be subJected to lcad eransfer cycling tests
specified in 4.7.26.5. During test there shall be no phase-to-phase arc-over or

welding (sticking) of relay contacts. Blowing of the case-to-ground fuse shall
constitute failure,

3.35.2 Intermediate current [see 6.1.4). Mhen relays are tested &as specified in
4.7.26.6, There shall be no mechanical or electrical failures. The contact voltage
drop shall not exceed values specified in 4.7.26.6.

* 3.35.37 Low level (when specified, see 3.1)}. When relays are tested as specified
fn 4.7.26.7, one miss shall constitute faliure. Monitoring of terminal temperature
rise is not applicable,

* 3.35.4 HMixed Toads {when specified, see 3.1). Multipole relays shall be capable
of switching low Jevel and high {or intermediate) level loads on adjacent contacts.
The requiremants for endurance (3.35), {intermediate current (3.35.2} and Yow level

(3.35.3) shall apply to the contacts switching these loads. Relays 1hall be tested
in accordance with 4.7.26,8.

* 31.35.5 High/low load transfer (when specified, see 3.1) (not applicabie to single
throw contact combinationsi}. elays with double throw contact combinations sha be
capeble of switching to ground through sovable contacts both a high level lcad on a
fized contact and a low level load on the corresponding other fixed contact. The
requirements for endurance (3.35) and low level (3.35.3) shall apply to the contacts
switching these loads. Relay shal) be tested in accordance with 4.7.26.9.

3.36 Vibratfon scan. When subjected to one cycle of vibration scan as specified

in 4.7.27, there shall be no contact opening in excess of 10 microseconds and the
contact ciosing shall not exceed 1 microsecond. .

3.37 Sesl. Re
and environmental
3.4.5.2 or 3.4.5.

1 ack
1 eSSt
s s

-

cifiad in 4.7.28. Harmetically sealed

be spe
el comply with seal design requirements of

4
2y
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3.37.1 Hermetic seal. The ges leakage rate sha)) not exceed 1 x 10°6
atacspheric Cubic centimeters per second per cubic tnch of net sealed gas volume,
except for relays of 2 c!blc inches volume or Yess, in which case the leakage rate
shal) not exceed 1 x 10°° atmospheric cubic centtmaters per second.

3.37.2 Environmental seal. The leskage rate for environmentally sesled relays
shall be a3 specified (see J.1).

3.38 NMechanicas) interiock (where & see 3.1}, For relays provided with
the mechanics nterlioc g Teature, s e fepossidle to clase one set of relay
contacts whenever the other set of relay contacts {s maintained closed 4n the manner
specified in 4.7.29.

to Grou e testin see J. . n accordance wit .
with contacis continyously wonltored, contact drop shall not exceed 0.2 volit for
individual contacts or multiples thereof For contacts in serfies. 1In the event of

fatlure of any one contect set to make the circuit with the sbove specified saxtinus
contact drop during the specified auaber of operations, the test may be continued.

However, the eounting of operatfons shall) start over at the point of fallure. ln the
event of subsequent fadlure of any one contact set, the relay shall be rejected. The
Tow leval test specified in 4.7.30 shall be used for relays rated at Jow Tevel and
say be used as an alternste for the adove. When the low leve)l test is used the
contect resistance shall not exceed 100 ohes 4nd no misses are allowed. For internsl
soistyre detection the tnsulation resistance shall be at least 10 percent of its
fnitiaY value [.1 times fnftial value}. Any reading sbove 20,000 megohms shall be
recorded as 20,000 megohns.

J.40 Resistance to sofvents. When relays are tested as specified in 4.7.31, the
marking shall remain fTegible.

* 3.4} Particle {wpact noise detection test {(P.1.N.D.
vtan relteys are tested as spec ere tha
soving particulate contamination.

see 3.1).
ree

when specified

* 3,42 1Insertion and withdrawa) forte. When sockets are tested in accordance with
4.7.33, The Tnsertion and withdrawal torce thall be as specifed (see 3.1},

* 3.43 Identiffcation of product. The relay shall be marked in accordance with
MIL-STD.TZBS and shall Inctude the following information:

a. Woun name “Relay"”.

b. M, MS, or AN part number (including fatlure rate Yevel {dentifying letter)
as sppifcable.

. Manufacturar's part number. , o

. Contact configuration and clrcult diagres {(see 3.43.2).

« Col) voltage 1/.

. Manufacturer’s name or source code.

. Date code.

Contact ratings, ac or dc, and frequency, when applicabdle (mexfmus resistive
rating avatlable).

. Serfsl avader 2/.

* 3.43.1 ldenttfication of ?ua11f1c1t1on Tevel for type | ER rellis. Relays that
have bsen qua ed to & fafiure rate level sha ¢ assigned an ldentifying letter
fndfcating the Jevel. The 1dentifying letter for sach fallure rate Tevel shall be as

Talloacs s
TVriues .,

1 3
0.5%
0.33
Q.12

oMCR

This letter shal) be added aftar the dash nunber portton of the relay's Military part
nusber to provide the fatlure rete leve) Information. f{e.g. MS27400-005M,
ME106/21.0030.)
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* 3.43.2 Faflyre rate level substitytfion. Relays qualified to an improved fallure
rate may be substituted for high fa{lure rate parts. For example, & relay qualffiad
to failure rate level "VU* {0.5 percent/10,000 operations) may be substituted for a .
fatlure rate "N® {1.0 percent/10,000 operations) relay. Relays shall not be remarked
unless specified 1n the contract or purchase order. )

3.43.3 Circuft diagram. Unless otherwise specified (see 3.1), a diagram showning
the internal wiring connections shall be permanently and legibly marked on the

exterior of eech relay. Symbols shall be in accordance with figure 1. When 2 relay
case contains more than one separate relay mechanism with separate armatures so the
contacts connect independently {e.g., one might pick up at 13 volts and another at 10

volts), the circuit diagram shall show separate coils as associated with respective
contacts.

3.43.3.1 Circuit diagram for dual caofl relays. For the relzys with dual cofiis,
the circuit dlagram sﬁai! have a relationship Eetveen cofl and contacts as specified
in 3.4.8.4, Contacts shall be attracted toward a-cotl symbol when enerqgized.

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

3.43.4 Use of MS or MIL designations. MS or MIL designations shall not be applied
to a preduct except fTor qualitication test samples, not referrad to 1n corre.

spondence, until notice of approval has been received from the activity responsible
tor qualification,

3.44 MWorkmanship. The relays shall be fabricated in such a manner as to be
uniform Tn quality, and shall be free from cracked or displaced parts, sharp edges,

burrs, and other defects that will affect 1ife or serviceabiiity.
4, QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the contrlcf.
the contractor 1s responsible for LR

the porforsance of all inspection reguirements as
specified herein. Except as otherwise specified in the contract, the contractor may

use his own or any other facilities suitable for the performance of the {nspection
requirements specified herein, unless disapproved by the Government. The Government
reserves the right to perform any of the inspections set forth in the spectification

where such inspections are deemed necessary to assure supplies and services conform
to prescribed requirements.

4.1.1 Test e?uignent and ins?ection facilities. Test end measuring equipment and
faspection Tac tles of su

client accuracy, quality, and quantity to permit
performance of the required inspection shall be established and maintatned by the

contractor. The establishment and maintenance of s calibration system to control the

accuracy of the measuring and test equipment shall be in accordance with
MIL-STD-45662,

4.2

Classification of {nspection. The examination and testing of relays shall da
classifTed as follows: , .

a. Materials {nspection (see 4.3).
b. Qualification inspection {(see 4.5}).
€. Quality conformance inspection (see 4.6).

4.3 Materials Inspection. Materials fnspection shal) consist of certification
suaported by verifTication data that the matertals Y{sted in table XI, used in
fabricating the relays are in accordance with the applicable referenced
specifications prior to such fabrication,

20
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* TABLE X1. Materials inspection.

T T Nequirement | 1
! Haterial ! paragraph i Applicable specification{s) l
13 I | Rl
| Contact springs | 3.4.135.1 | .-w !
| Plastic I 332, IMIL-P-997, MIL.P.15037, MIL-P.15047, |
| | | HIL-M-14, KIL-P-4611] : |
{ Ceramic [ 3.3.2.2 | MIL-1-10 |
i Magnet wirs | 3.3.2.3 { v.¥.1127 |
| Rubber | 3.3.2.4 t 17-%-765 |
| Nonmetals ] 3.3.2 } .- |
¢ ) ) |
4.4 1Inspection conditions. Unless otherwise specified herein, 211 inspections
shail be performed 1n accordance with the test conditions specified 1n the “GENERAL

REQUIREMENTS® of MIL.5TD.202.

4.4.1 Powsr supply. Unless otherwise specified, the power supply shall be capable
of simulating the normal and abnormsl power conditions described in WIL-5TD.704 in
such ¢ way that the voltages, both ac and dc, shall be within the steady-state
voltage 1imits as specified {n WIL-STD-704 (400 ¢20 hertz (Hz} range}, including
transient conditions. AC overload and ruptura test l1oads shall be performed at the
specified frequency (see table XI1 and ).1). Where epplicable, the power supply
shal) aeet the requirements of MIL-5TD-706.

TABLE XI1l, Power supply requlation.

T Open 1
circuit | Calibrated fault

voltage | current amperes

Transient ras voltage
Sritem after calfbrated fault

current tnterruption

1

|

|

|

I

120 within 3 cycles |
phase 150 within 6 cycles {
*Y° connected 120 +5 Current specified 165 oaximun ]
S0/60/400 Hr T T (see 3.1) tn 10 to T }
|

|

]

i

|

|

|

I

| I
I |
| Single |
| |
| |
|

: 115/200 volts

i

1

1

|

|

0.03 seconds after
fault inftiation

50 maximum

| 3-phase | 25 ¢cycles after | 205 within 3 cycles
i 205 +5 | fault tnittacion I 255 within & cycles
| | | 280 maximum
] I Current specified 1 ¢B within D.00Z

28 ¥ d¢ } 30 +5 : {see 3.1) 1n 0.01 to : seconds
| | |

4.4,2 TYemperature. Unles otherwise specified, relays shall be tested at an
ambignt temperature of 23°C ¢2°C and, at the discretion of the meanufacturer, the
quality conformance inspection (see &.6), may be conducted at ambient temperatures in
the range of 20° to 35°C, inclusive.

* 4.4.) Wire. 1n any of the specified Joad tests (see 4.7.26), each individual wire
shall be & sinimum of 3 feat 1n length and of an applfcable size conductor (copper)
for use in free afr oy V1isted in table X111 deterwined by -the reted resistive lToad of
the relay. If the relay rating does not coincide with wire sfze, the next larger
diameter wire shall be used.

* 4.4.).1 VMire apolication criterfa. 1In application MIL-W-5088 may be used 2s 2
guide to wire selection; however, when wire gauges selacted are ssaller than those
specified in table XIIl, or as specified (see 3.1), environmental and load deratings
Bust de consfdered stace relay overheating and failure may occyr due to the reduced

hest sinking capacity of the smallar gauge wirs. :

of

terminal Yug according to MS20659 or MS25036, or other currently approved mi{litary
specification.

4. 4.4 Terminal tuas. Mire thall be terminated with an applicadle size and tyo
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rs and barrfers. When terminal covers or barriers, or both,

are specified (see 3.1
termine) covers or bar

4.4.6 Altitude. Un
2 =1 _ oy Wgpe— o a
%.2¢, 35N31] DEe COoNQUCE
malfunctioning. Thig

§.4.7 Altitude-temp

Y, a1l Joad and anvironmental tests shall be conducted with the
riers, or both, in place.

less otherwise specified, the gualification Snspection (see
8¢ with the ralay mounted in the position most 1ikaly %o Tause
position shall be shown or otherwise noted in test reports.

erature tests. Unless otherwise speciffed, the relay under

test shal] be surrounded Dy a metal enclosure, the surface of which 13 establishad at

the specified high temperature.

The enclosure inner surface shall have an emissivity

batween 0.7 and 1.0 for the test temperature empioyed.
enclosure shall be sti111 and held at the specified altitude.

The air within the test

4.5

Qualification inspection.

Qualification inspection shall be performed at a
laboratory acceptabie to the Goveramant [see 6.23).

sampiing plan te

Report of qualification and
sts shall be prepared 1n accordance with MIL-5TD-B31. The

qualification test report shall state whether or not the gualification sample units

were production units.
normal production unfts.

For type 1 ER relays, qualification sample units shall be
For established reliazbility relays, type ] ER, the

manufacturer’'s facilities shall be approved under Ml1L-(-9858.

L]

TABLE XI1I, Current.carrying capacity of conductors.

Mire size Continuous-duty current - amperes

I 1 | 1 ‘

| Mumtnum | Copper | Single wire | Wires in conduit or bundles |
I | | in free air | |
1 | 1 ] |
| | 24 ) --- | 2 ]
| | 22 | --- I 5 |
| | 20 | 11 i 7.5 |
| { 18 | 16 1 10 |
| i 16 ] 22 | 13 i
| I 14 1 32 | 17 l
| I 12 | 41 i 23 |
| | 10 | 55 | 33 |
| [ 8 { 73 { 46 |
i | 6 | 101 i &0 |
] I a4 | 135 | 80 i
| | 2 | 181 | 100 |
| i 11/ 1 211 | 125 i
| i 01/ 1 245 | 150 |
| | 00 T/ | 283 | 175 |
| | 000 1/ | 328 | 200 [
! joooo I/ | aap i 225 |
i 8 ( - €0 | 36 |
| 6 | i 81 { 50 |
| 4 ! | 108 ) 66 |
| 2 | | 1582 i a2 |
| 1 | I 174 | 105 {
| 0 | ] 202 | 123 |
! 00 17 | | 235 { 145 |
| 000 ;1 | ] 266 | 162 I
| 0000 1/ | I 303 | 190 [
I } | I i
1/ VUse of thete tizes of wires requires specific approval of the
T procuring activity.

* 4.5.1

qualification.

sgree with sample numbers specified

required for ER

Sampls size.

for
serially to

sample unfite

Sample units shall be selected at random and numbered

ers speC it ied fn tables X1V and XV, Addicinnal

rated relays shall be as indicated in table XV.

22
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* 4.5.2 Inspection routine. Sample units shall be subjected to the qualificatton
tests 1o the sequence specified 1n table X¥Y. One or more relays wil) be required for
esch sequence of tests a3 indicated at the top of each colymn of table XV. The
numbers appearing 1n each column opposite the applicable tests fndicate the sequence
in which the tests shall be performed. Relays having higher contact ratings for
lower tempersture a41titude classifications shall have cﬁpilcabla load tests perforued
snp;rat:ly. Extra sample units shall be provided for this purpose 2s specified in
table XIY or XYI.

TABLE XI¥. Qualification test saaples.

1 | T Relay sanple number |
l Type of relay | Rumber of sample | (testing sequence |
} : untts 1/ : in table XY) :
T i | 1
[ a. Single-throw relay, 28 ¥ or | 6 | 1,2,3,4,5,6 |
: other single voltage rating } : :
i . DC and ac service : 4 additiona) : 8,9,10,11 :
l . For lamsp Voad : 1 additional : 7 :
| d. For double-throw relays 5/ | 1 additional 2/ : §,9, 2/ l
| I
{ «. For higher ratings In lower | 4 sdditional 3/ | 3,4,5,6 3/ I
: classifications dc 4/ | I I
= |
| f. For higher ratings ta lower | 3 additional 3/ | 8,9,10 3/ |
: classifications ac I : :

Y/ Kdditlonal sample units may be requireg when the Intermeclate current
test i1s to be perforwed on relays having Yess than four poles

(sqe 4.7.26.5).

At contractor's option for motor Yoad {see 4.7.26.4.2).

Quantity shown 13 for higher rating .for each type of load, inductive
motor, and resistive. Reduce by one sample unit for cach type of Yoad
not 1avolved.

4/ For definition of higher ratings in lower classifications, see 6.10.
T/ Mhen the J-phase load transfer test of 3.35.} 13 specified, add relay
=  sample number 12.

e
~—

4.5.2.1 inspection sseple units and test data. The tested sample units, together
with certifTed test reporEs and test data, shall be forwarded to the activity
responsible for qualification (see 6.3). The test data shall include representative

oscillograms of a)) circult interrupting tests. 1In addition, relay outline drawings
based on the applicable specification sheet {see 3.1) shall be furnished.

* 4.5.3 Faflures. 7Two or more faflures shal) be cause for refusal to grant
qualtfication approval. For type ! ER relays, fallures 1n excess of those allowed in
table XY shall be cause for refusal to grant qualification approval.

4.5.4 Retention of qualification (types 1, I1, I1I, and IV). To retain
qualificatTa e contractor sha a report at Jo-month intervals to the

n,
qualifying activity. The qualifying activity shall establish the initial reporting
date. The report shall consist of:

8. A summary of the results of the tests performed for inspection of product
for delfivery, [group A), Indicating as s minimum the number of lots that
have passed and the number that have fafled. The results of tests of al)
reworked l1ots shal) be i1dentified and accounted for.

b. The results ps=formed for perfodic check tests {groups B and C), including
the number anc sode of failures. The tast report shaill include results of
s1) periodic check tests performed and completed during the IS.month
perfod. |If the test results fndicate non-conformance with specification
requirements, and corrective action scceptable to the gualifying activity
has not been taken, action may be taken to remove the fatifng product from
the qualified products list.

n
w
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Fatlure to s.bmit the report within 30 days after the end of each J6-month period may
result in lozs of qualification for the product. In addition te the periadic
submfssion of inspection data, the contractor shall immediately notify the qualifying
activity at any time that the fnspection dats {ndicates noncompliance of the product
to meet the regquirements of this specificastion. In the event that no production
occured during the reporting period, a report shall de sudsitted certifying that the
company 3till has the capabilfties and facilities necesssry to produce the relay. 1f
during two consecutive reporting perfods there has been no production, the
sanufacturer may be regquired, at the discretion of the qualifying activity, to subait
a representative relay to testing tn accordance with the gualification inspection
requi rements.

TABLE XY]. Additions) qualification testing and sample breakdown

or |1 percent per 1U, apera allure rate,
I Sample I I _ o { Total Tallure-free t
|  wunits | Endurance | Requiremoent | Test i cperations 1/ i
| required 2/ | (Vife) test \ paragraph | paregraph | {no fatiures pera{tted) |
| | { ) } e1ilion |
I T | 1 i 1
‘ 4 ‘ Resfstive, dc i P T} 1 4,7.25.4.2 : .4 :
} 4 : Inducttve, dC : N } 4.7.25.4.1 : .08 :
: k : Motor, d¢ I 3. g 4.7.25.4.2 : .3 }
l k { Resistive, ac : 1.4 : £.7.25.4.7 } .3 =
2 4 : Inductive, &c : 3.34 | 4.7.25.4.5 } .08 :
H
= 3 : Motor, acC } 3.3 } 4.7.25.4.6 : .3 :
| k] | Lamp | 3.34 | 4.7.25.4.4 | .3 {
] } ! |
1

7 1.7¢ m11Vlon Tallure-free operations are requireg tor quatification. [If the
nysber of specffied operations at any or a1l losds are such that this table resul
fn more than 1.76 stlljon operations, the number of sample units may be reduced,
with the approval of the Governaent qualifying sctivity, with approximate equal
reduction in sample units of sach type of loading.

2/ ¥hen load transfer, polyphase of 3.35.1 of this specificetion ict 2 requirement
{see 3.1}, two sdditional sample units must be added for qualification and for

saintenance of qualification.

4.5.4.1 Retention of qualification for type ! ER.

. a. To retsin qualification to & specific type | ER relay, the sanufacturer must
efther continue to retain qualification to the type 1 compenion relay or
subait type 1 ER samples to the Group B inspection of paragraph 4.7.2.1 {tn
which case qualification to the type 1 companion 13 autosatically retained.

b. Perform group C tests.

. €. The retention period for endurance tests (see 4.7.26) shal) be as outlined
in table XVIi].

d. Subaission of test data shall be as specified in 4.5.4,

* TABLE X¥I1. Retention of qualification period
Tor type | El-

T FalTure rate/ | Period L
| 16,000 operations | i
1B | |
1 1 percent (M) l 6 months :
| 0.5 percent (U} | 12 months [
1 i i
1 0.3 percent (X) i 18 conths :
1 6.1 percent (P} : 18 months {
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4.5.5 Configuration control. Changes in a relay's design, material, or
l.anufacturing process shall be submitted to the Government qualifying activity for
approval of qualification test procedure. All major changes {n relay design shall
require complete qualification {nspection.

* 4.5.6 Cumulative operations to attain a higher FR level. A1l data obtained from
initial quaTificatTon, additfonal quallfication to ER, group B, and retention of
qualification shall be cumulative. When the number of cumulati{ve operations, with
the corresponding number of faflyres, as indicated 1n table XVIII {5 reached, the
relay type wil) be qualified to the next higher failure rate level. From that point,

all retention of qualification shall be governed by the requirements at this new
higher level,

* TABLE XVII]. Nymber of operations (cumulative operations) to achijeve
Tailure rate (FR).

1

) X)
FR = 0.5%/ 0.3%
10,000 ops 00 op

4.6 mi11ion

/
$

O n -~

10,

umulative operations (no faflures)

7.9 mill4on 13.0 million

c
Cumulative operations (1 faflure) 19.0 mil11on
C

umulative operations (2 faflures) 10.5 miltion 17.5 million £3.0 millfon

—— — — i ——— —a— —f
—rn — — . ——— —————

)
|
|
i
7.9 mill{on ’ 2.0 mitlion
]
!
i
[

e

Quality conformance inspection. The examination and testing of production
shall be conducted Tn accordance with quality conformance tnspection
requirements specified herein. Quality conformance tests shall consist of groups A,
B, and C inspections. Complete records shall be kept for three years of al) sampling

plan test data. Data for type 1 ER relays shall be {dentified with the serial number
of the particular relay 1n test,

4.6
relays

4.6.1 lInspection of product for delivery. Inspection of product for delivery
shall consist of group A Tnspection.

4.6.1.1 Inspection lot. An inspectfon lot shall consist of all relays covered by
a single specification sheet, produced under essentially the same conditions within 2
period not to exceed | month, and offered for inspection at one time.

* 4.6.1.2 Group A Inspection. Group A inspection shall consist of the tests and
examination shown in LabTe XIX. If the manufacturer performs equal or more stringent
tests than required by table XIX as the final step of his production process, table
X1X tests may be waived for other than type 1 ER relays or relays screened to group A
type ! ER testing., For type ! ER relays or retays screened to group A type I ER
testing, one copy of variables test data shall be supplied with each serfalized
device. Actual measured values shall be shown for pfckup voltage, dropout voltage,
contact bounce, operating and release times, contact voltage drop or resistance, coil
resistance or current, and electromagnetic interference (dc) as specified in 4.7.2.1,
4.7.2.3, 4.7.4, 4,7.6.1, 8.7.7, 4.7.8 or 4.7.9 and 4.7.10.2, respectively.

* 4.6.1.2.1 Sampling plan. Al relays shall be subjected to group A inspection
specified in table X1X; testing sequence is optional, except for type I ER relays or

relays screened to group A type I ER testing, vibration scan followed by operational
reliability shall be conducted fivst.

4.6.1.2.2 Failure criteria. Relays which have falled to pass group A ingpection

may.be reworked or have parts replaced to correct the defects and resubmitted for
acceptance.

4.6.2 Periodic inspection. Periodic inspection shali consist of groups B and C.
Except where the results of these inspections show noncompliance with the applfcable
requirements {see 4.6.2.2.5), delivery of products which have passed group A shall
10t be delayed pending the results of these pertodic 1nspections.
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* TABLE XIX. Group A inspection.

~ Inspection [Requirecent paragraph [lest oethod paragraphl

] —

I¥ibration scan 1/

|0perationa) reliability 1/ 2/
IP.I.N.D. test (when speciTied, see 3.1)
iContact voltage drop or resistance
1Pickup voltage 3/

IOropout voltage 3/

|1Ho1d voltage

|Insulation resistance

IDielectric withstanding voltage &/
|0t coil resistance 5/

IMaximuw cofl current™ 5/
{Electromagnetic interference {dc) 2/
|Sead 8/

IContacY bounce, operating and release
| times 9/

|8reak bounce 1/

Itxemination of product B8/

4ot 2= D O
N O~

Lab e bt et ot et WD O ~f o B0 Qb Ll
o
.
-y

P W ) o pbBbER: bbb
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e e oo e
R Y
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. .
ok pud
- 00
— - B = DD UYL N & b WA

g ol d o e vl e wd ] b i

3.1, 3.3
and 1.4

4, .43,

———  ———— A S —— i S . ———— —] =
— e — S SLEA S . E— e e g— — S —— ]

— T . ——— i g — d —— el A —— p——— —

~17 Kdgitionayl test required Tor type 1 LR and relérs screened to group A EN testing.

2/ Mhen specified.

Y/ Omit l0-minute conditicning period except for sample units to be further tested

under group B {see 4.7.2).

4/ 2.5 seconds sea level test specified in table IX may be used.

T/ MRMaximus coll currant shall be performed only when d¢ cofl resfstance is not

specified.

*« 6§/ Seal test may be performed as & fina) assembly operstion prier to performing
group A tests on types !, 11, and 1!l provided this test {s performed on all of
the relays. Seal test shall be performed after the P.1.N.D. test.

. Type I ER and relays screened to group A type 1 ER testing seal tests shall de
performed after vibration scan and operational relfability.

7/ VMhen break bounce {3 specified {see J.1).
* B/ Pnysical dimensions shell be measured on two sample units per MS nunmber on one
Tot each year.,
9/ Mot applicadle to relays fully rated at 25 amperes and above.

* §4.6.2.1 Group B inspection. Group B fnspection shall consfst of the tests
specified in !lEle Y gn the order shown. MNote: On endurance tests, the motor losd
test shall be run at the highest voltage rating specified, ac or dc, the first time
group 8 tests are run after fnitia) qualification. The second time group B tests are
run, the resistive Yoad rating shall be run at the highest veltage rating specified,
a¢ or d¢c, and 30 on in the order shown, After each type of current 1oad has been run
at the highest voltage rating, one sequence shall start over using the lowest
specified voltage rating, ac or dc. It s {ntended that all loads specified (see
3.1), shall have been run at least once at both maxiwum and minieum specified voltage
between the time of initial qualification and requalification and between all
subsequent requalifications. If the lamp load raing 1s equal to or less than 0.5
times the sotor Yoad rating, the lamp 10ad test need not be run. In addition, relays
rated for low level (see 3.1), mized loads (see 3.1), or high/low load transfer (see
3.1) shall be tested each time group B inspection {s perforoed. The high (or
intersediate) level load used In the mixed fosd test shall be the same as the high
{or intermediste) VYevel 1cad bdeing tested during the performance of the group B
fnspectioan,
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* TABLE XX. Group B inspection.
: Inspection 1lequfrement puragraph_}Tbst method paragrap
i 1 o
| Low temperature operation ] 3.19 | £.7.13
| Thermal shock 1/ | 3.18 | 4.7.12
| Insulation resistance } 3.11 | 4.7.5%
] Dielectric withstandfng voltage | 3.12 1 4.7.6
| Endurance {1ife) tests 2/ 3/: | !
i HMoter ioad d¢ i 3.3% i 4.7.26.4.2
|  Motor load ac | 3.35 | 4.7.26.4,6
I  Resistive load dc i 3.35 ) 4.7.26.4.3
|  Reststive load ac | 3.35 | 4.7.286.4.7
| Inductive load d¢ | 3.35 | 4.7.26.4.1
| Inductive load ac | 1.35 | 4.7.86.4.8
I Lsmp load i 3.35 i 4.7.26.4.4
|  Intersediate currant 1 3.38,2 | 4,7,26.6
| Mechanical 11fe {endurance at | |
' reduced l1cad) &/ i 3.26 i 4.7.20
| Low Tevel {when specified, ses 3.1) i 3.35.3 | 4.7.26.7
| Mixed Yoads (when spacified, see 3.1) | 3,35.4 | 4.7,26.8
| High/low Yoad transfer {when spacified,| 3.35.5 ] 4.7.26.9%
| see 3.1) { |
I Yibration scan | 3.36 | 4.1.07
{ Insulattion resistance | 1l | 4.7.5
| Dlelectric withstanding voltage | 3.12 | 4.7.6
{ Contact voltage drop or resistance : 3.13 ] ¢.7.7
Y7 Tomediately after stablllzing at room temperature, (nsulaticn resistance and
T  dielectric withstanding voltage shall be measured.
2/ Each time sampling pian B {s run on two relays, only one type of endurance test
=  shall he run. Seduaence of testing on subsequent groups of two relays shall be A
the order shown in accordance with 4.6.2.1.
3/

provided that 50 percent of the required operating ¢cycles are conducted at an

ambient temperature 10 percent aboave the maximum specified for the class of relay

being tested.

&/ Following mechanical 11fe, pictkup voltage, dropout voltage, and contact bounce,

The altitude requirements for all tyres of relays during endurance may be waived

operate and release time shall be measured as specifled in 4.7.2, 4.7.2.), 4.7.2.3,

and 4.7.3, respectively.

* 4.6.2.1.1 Saampling plan. For group B inspection, relays rated up to 25 amperes
shall be se\ecte% at random from every 500 units or Z units for every ) sonths
production unless these two units constitute more than 10 percent of that period's

productian in which case the period shal) be extended at required but not to exceed

12 months. For relays 25 amperes and over, one relay shall be szlected after 100
units have been produced in a quarter, If production exceeds 1,000 units in a
quarter, one relay shall be selected from each subsequent 1,000 units.

It no relays

are salected {n 1 yesr based on the above, two units shall dbe selected 4t ‘the end of

that year.

testing s required,

largest number of samples, of eac

If these two units represent more than 1 percent of production, no
The tampling plan thaell be used whichever shall result in the

manufacturer's part nuamber manufactured. Relays

rated for low level;, mixed loads, or high/low load transfer shall have édditional
sample{s) submitted to allow one relay to be tested for each load each time group B

inspection 15 performed. ) A
{nspection shall be used unless the Government decides to use separate Spmples.
aums T 8
LYPE i cA

companion unit are required.

Semple units that have completed and passed group A ¢
or
relays, no group B tests over and above those required for the type !

If there 15 no production of type ! companion rélay,

the type 1 ER may be submitted to the group B inspection for purposes of maintaining

qualificattion of the type ! companion.

For type 1 ER relays, maintenance of

qualification is required at the end of each maintenance period (see table xyiry., 1ef
there 1s no production for the maintenance period, retention of qualification group i

i -
[}

aspection sh

§ 14 o -

on Snai o Yieu of 97

n
UUPg U
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4.6.2.1.2 Fatlure criteria. When one or more relays fafl to pass group B
{nspection, further acceptance shall be withheld untii the cause of fallure is
detersined. 1n the event of & single isolated failure on %roup B testin?. and if the
relsy in guestion satisfactortly completed 50 percent of the specified minimum cycles
on the particular Yoad bein, tested, the manufactuyrer may, 2t his option, have two
sdditions) relays selected for the same group B testing. If the two relays pass, the
lot shall be accepted and production and scceptance testing resumed. In the event of
an additional fatlure on the two samples, acceptance shall be withheld and corrective
action will be necessary. After corrective action has been taken, production and
scceptance testing may de resumed. For productica reasons, group A tests may be
continued pending the investigation of group B fallures.

4.6.2.1.3 Disposition of sasple relays. Sample relays which have been subjected
to group B 1nspection shall not De delivered on the contract or purchase order.

i'
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* ¢4.6.2.2.1 Samplin lan. Group C faspection shall consist of the exasinations and
tasts specified in !sSie YX1. Six sample units that have been subjected to and have
passed group A Inspection shall be used. The tests shal) de perforoved on the
raguired number of relays within three yesrs after tnttisl gualification and every
three yoars thereafter on each manufacturer's part aumber manufactured. If inftia}d
qualification was not run on production units, 4 sufficient nusber of sample units
necessary for conducting the tests under this plan shall be selected froa the first
production Yot of relays. The qualifying activity may fecognize similarity withia
families of relays 1n walving environsental tests other than vibration, providing at
least one member of a family of relays 1s subjected to the particular tests,

* TABLE XX1. Group € inspection.

Inspection Requirement

I Reélay sample aumsber ]
Test method T 1 V 21 3 i T 15161

ol s e, o ]

i |
! paregraph | poaragraph | ] [ |
| | T Sequence of testing |
1 1 | B | 1 | | |
IKumidity 1/ {f 3.28 | 4.7.22 A U I R R N
1Sand and dust 2/ | 3.20 1 4.7.14 | I 11 | | | |
iCvertoad, d¢ | 1.2 | 4.7.,26.} i | 111 | | {
IOverioad, ac } 3.2 | 4.7.26.1 | ( | i1 { t
Itotor 10ad, dc 3/ | 3.3% I &.7.26.4.2 | i i2i i i i
Imotor 1oad, ac ¥/ I 3.35 | a7.26.4.6 1 1 1 L2l 1 |
|Interwediate current | 3.35.2 I 4.7.26.6 | | | | 111 )
[tbration | ). 21 | 4.1.17 | | | | | |t 1
IStrength of terminals and | | | | i | ! | )
sounting studs i .17 | 4.7.11 | | | | | i21
[Pickup voltage { 1.7 Je.r.2, 472,01 2 1 2 | | | | 3 1
IHo 1 d voltaf. | 1.9 i 4.7.3 131231 | | 1 4 |
lDropovt voltape | 3.8 | &.7.2.3 | 41 4 | i 1 51
|Insulstion resistance | 3.1l ( 4.71.5 EEENEREREEEN
IDtelectric withstanding voltage | 3.12 1 4.1.6 6t sl al el
[Contact voltage drop or ! ! [ R D DU R
| reststance I T ! 4.7.] l7171s51s1&18l
IContact bounce, operating and | | ) | | | | I |
| ralease times I 310 i $.7.4 latp 166t 5] 1
ISeal | 3.9 | 4.7.28 to 19t 717186191
i } ) | | Py 1 { [

3 s

I7 AppTicabTe to unsealed, environmentally seslad, and hermetically
with potted wire leads.

2/ Applicable to unsealed rolays.

3/ 1t the relay 13 rated 10 amperes or less, or {f there 1t no specified motor load
retings, the resistive Yoad, dc, 4.7.26.4.3, and resistive load, ac, 4.7.26.4.7,
shall be used.

ealed relay

h
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* §.6.2.2.2 Samplin lan, type 1 ER. For type | ER relays, group C tests, except
overload and endurance tests !see 4.7.26, shall be performed within one year after .
initial qualification and every year thereafter on each manufacturer's part number as

specified in tnble XX1 ezeept when group { test coincides with group C test for type
i relays, these tests need aot be performed for the type I ER relays. Sasple units
for endurance (see 4.7.26), are to be selected as specified in table XXI11 and tested
within the retention of qualificaticn period speciffed in table XVII. If one of the
loads specified in table XXII 1is not applicable, the sample allocated for this
non-specified Yoad shall be tested at the resistive load (dc or ac).

&
w

vahlr uu.e
IADLE XRAl1l.

Iﬁ Test Number of operatfons
es

| Faiture rate | Fatlure rate 1 Fa11ure rate [ Yatlure rate

i i it (W) i 9.51 {(U) i 0.3% (X) i 0.i% {P) ]

T | | | 1 1

i Resistive load, dc ; 200,000 : 500,000 : 1,000,000 : 3,000,000 :

| inductive load, dc : 60,000 = 80,000 : 160,000 I 500,000 I

|

i Motor load, dc¢ i 00,000 i 300,000 i 500,000 : 1,500,000 i
| | i

| Resistive load t 200,000 } 300,000 { 400,000 ; 1,200,000 :

]

| Inductive Yoad, ac { 60,000 I 60,000 E 120,000 i 500,000 :

|

i Motor load, ac i 100,000 : 300,000 i 400,000 j 1,400,000 i

| { }

| Lamp load : 200,000 | 300,000 : 500,000 : 1,500,000 }

i |

* 4.6.2.2.3 Faltures, type I ER. In the event of one failuyre, the adaitional sample
units specified in table XX111 shall be tested. In the event of more than one
fatlure, additional sample units may be tested at the failed rating to bring the
failure rate to the previously established level.

* TABLE XX111. Retention of qualification (1 fa{lure per period) samplte unit
SeTeCL10OR Yor endUrance tests L(type 1 ERI.

Number of operations

Laap ioad 300,000

| I 1

| Test ] |

| I Fatlure rate | FaliTure rate | Failure rate | Fallure rate |

| { 13 (M) | 0.5% (V) I 0.33 {X) | 0.1% (P) |

I i I { 1 1

i Resistive Toad, dc i 400,000 i 800,000 i 1,800,000 : #,200,000 i

i | |

I Inductive load, dc : 100,000 = 200,000 : 300,000 } 900,000 l

| Motor load, dc : 300,000 : 600,000 i 1,200,000 f 3,500,000 :

| l

i Resistive Voad, ac ; 300,000 i 600,000 j 1,200,000 i 3,500,000 :
| }

{ lnductive load, ac : 100,000 : 200,000 | 300,000 : 900,000 :

| |

| Motor load, ac | 300,000 i 600,000 i 1,200,000 : 3,500,000 :

| I | |

i i i § i i

| | | i § |

4.6.,2.2.4 Disposition of sample units. Sample units which have been subjected to
group C inspection shall not bDe delivered on the contract or purchase order.
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§.6.2.2.5 Inncoaeliance. 1f a sanple falls to pass group B or C inspections, the
contractor sha oke corrective action on the materials or processes, or both, as

varranted, and on all units of product which can be corrected and which were
manufactured under cssentially the same conditions, with essentially the saoe
materials, processes, etc., and which are considered subject to the same fatlure.
Acceptance of the product shall be discontinued until corrective action, acceptable
to the Government, hgs been taken. After the corrective action has been taken,
groups 8 and C inspections shall be repeated on additional sample units {all
inspections, or the {nspection which the orfginal sample failed, at the option of the
Government). Group A inspection may be reinstituted; however, final ascceptance shall
be withheld unti} the groups B and C reinspection has shown that the corrective
action was successful. In the event of faflure after reinspection, inforaation
concerning the fatlure and corrective action taken shalid be furnished to the
cognizant inspection activity and the quaiifying sctivity.

* 4.6, lnspection of packaging. Eacept when commercia) packaging 1s specified, the
preservation an nterior pack marking shall be §n accordance with the groups A and B
quality conformance inspection requiresents of MIL-f.116. The sampling and
{nspection of the packing 4nd marking for shipwent and storage shall be §n accordance
with the quality assurance provisions of the applicable container specification and
the marking requirements of MIL-STD.129. The inspection of commercial packaging
shall be as specified in the contract or purchase order {see 6.2).

4.7 MNethods of examination of product.

* 4.7.1 Examination of product. Relays shal) be inspected to verify that the
materfals, desTgn, construction, physical dimensions, weight, -arting and workmanship
are in accordance with the spplfcable requirements (see 3.1, 3.3, 3.4, 3.6.1, 3.43,

and 3.44). Yisual and mechanical inspection shat) be perforned with professional
quality measuring equipments to determine dimensions, weights, and surface defects.

* 4.7.1.1 Eaterna) parts (where oggliclble[ see 3. 4). Any external part attached to
the relay solely by solder sha ¢ teste n e Tfollowing manner. The test relay
shall be mounted in such a manner that & weight can be hung from the part attached by
solder. The wafght shall be equal to 25 times the weight of the soldered part. The
force from the weight shall be In such a direction as to most 11kely cause the part
to separate from the relay praoper. With the wefght suspended from the 50idered part
as prescribed above, the assambly shal) be stabifized at 260°C or 100°C above the
saxinus temperature or whichever is higher. Separation of the soldered part from the
relay proper shall constitute faflure. The above test shall be repeated for each
axternal part on a relay that 15 solely attached by solder,

* 4,7.2 Pickup and dropout voltage {see 3.7 and 3.B). Relays shall be tested a3
specified 1n L1, &.7.8.7 an .83 e pickup and dropout voltages shallbe
a3 specified (see 3.1}, when checked within the temperature limits for the relay
class. The following additionsl tests shall be performed during qualification, group
B and group C inspections. With the relay de.energized for 30 minutes prior to test,
the relay contacts shall not change state (breat and re-make) when the coll voltage
{s incressad fros the point of pickup to the saxfmus cotl voltage. Ufth the relay
snergized for 30 minutes at maximum ¢cof) voltage prior te test ffor continuous duty
coils only), the relay contacts shall not change state (bresk and resnake) when the
cof) voltage 1s raduced to the specified hold voltage, or when the coll voltage is
reduced from ths point of dropout to zero voits.

4.7 21 Plabun waltanm
I - . LA AN 1]

- [3 tas

enargized func comple 1 not in exce of the specified
pickup voltage 13 applied to the relay cof For relays under 25 amperes contact
rating {(resistive), the pickup voltage {(or current) shall be applied by gradually
increasing the voltage to the relay coi). A suitable Indicating device shall be used
to determine that the contacts operate satisfactortily,

w ahall ha aets
: &k 2 ¥ - - -
[} L 3]

ela
nti

4.7.2.2 MHigh temperature pickup voltage {(see 3.7). The relay thall de subjected
to an gperating test at e maximum gmbient temperature specified {see 3.1). The
voltage applted to the colls shall be the naxfeus specified. The duration of this
test shall be one hour. Ouring this test, types 1 and L1 relays shall be energized
continuously. Type 17 relays shall be cycled at the rate specified Iin 4.7.26.8 for
resistive Joad. Contacts shall not be iToaded during this test. Within 30 seconds
following this period, and with the relay matntatned at the test teaperature, the
pickup voltage shall be within the timft speciffed {see 3.1).

L]
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4.7.2.) Dropout vypltage [(not applicable to latching relays) (see 3.8). Maximsum
operating voltage shavl ge app11e5 te the coll teralinals. *Ee voTtage shall then de
reduced. The relay sha)l release to the de-energized position within the specified

1imits of dropout voltage (see 3.1). A suftable device shall be used to determine
that the cantacts operate satisfactorily.

* 4.7.3 Hold voltage [(see 3.1 and 3.9). Maximum operating veltage shall be applied
to the coil terminals. The wvoTtage shall then be reduced. A device 3uch as
indicator tamps {or, at the option of the msanufacturer, & more sansitive device)
shall be used to determine {f there 13 any change of state of.contacts.

* 4,7.4 Contact bounce, operatin l1cadtlie
to latching relaysi] {see 3. [ release
tTwes and contact bounce at nominal coil voltage shall be submitted for qunllflcation
test approval. Time duration of contact bounce shall not exceed the values specified
{see 3.1). Contact cperating and release times shall be within the 1imits specifiad
{see 3.1). Contact loading, number of activations, and resolution for these
measurements shall be as specified 1n 4.7.4.1, 4.7.4.2, or 4.7.4.3. Contact make
bounce shall be checked on both normally open and normally closed contacts. Contact
break bounce (when specified, see 3.1) shall be checked on release of normally open
contacts. Contact bounce shall include both the initia) bounce with the contact's
first make and any sdditional bounce caused by the hammer blow of the armature going

home and raflactad in the contacts. Caution should he sbgarved to be gurs that ths
photographic record includes any of the above so called secondary armature bounce, if
i1t exfists., Contact break bounce occurs when 2 closed contact inftially opens, then
recloses one or more times before fully opening. Open circuit voltage of 90 percent
or greater shall constitute contact bounce, less than 90 percent 15 to be considered
dynamic contact resistance.

and release times (release time {3 not |

* 4.7.4.1 Relays rated for low leve)l on power contacts (see 3.1).

a. Open ctrcuit voltage - 6 ¥V dc maximum,

b. Contact current - 10 =A maximum.

c. MNusber of |ct1vltions for contact ace . § =ipi{mum - no ssasurement may
exceed the time values specified (s ee 3.4).

d. Resplution - 10 microseconds.

* 4.7.4.2 Relays rated between low level to 25 amperes {see 3.1). (See figure &4 for
suggested clircuit.]

a. Open circufit voltage - 6§ ¥ dc {or peak ac) saxiamum,

b. Contact current - 100 sA maximum.

¢c. MWNumber of activatians for contact bounce - The average of § consecutive
readings shall not exceed the time value specified (see 3.1).

d. Resolution . l0 microseconds.

* 4.7.4.13 Relays whose lowest specified load [resistive, inductiva

the power contacts AMpEres oOr greater .
a. Open circuit voltage - 6-28 ¥ dc (or peak acl.
b. Contact current -~ 100 mA maxiaum.
c¢. Number of activations for contact bounce - The average of § consecutive
readings shall not exceed time value specified (see 3.1).
d. Resolution . 100 alcroseconds.

4.7.5 lIlnsulation resistance {see 3.11). The insulation resistance of the
component shall be measured bDetween all mutually insviated terminals and between &1
terminals and case in accordance with method 302, test condition B of MIL-STD-202.
The relative humidity shall be 30 to 50 percent. This shal) be done with the relay
in the de-energized and in the energized positions. 1t will be permissible to
perform the fnsulation resistance test at humidities above 50 percent, but in the

event of failure, the device shall be checked at 30 to 50 percent re\ntive humidity
prior to rejection.

4.7.6 Dielectric withstanding voltage {see 3.12). Relays shall be tested as
specified In 4.7.5.1 and, when applicable (see 3.1), in accordance with 4.7.6.2.
NOTE: To avold unnecessary failures, test voltages shall not be appiied
fndiscriminately.
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7.6.1 At atmospheric pressure (see 1.12). Relays shell be tested 1n accordance
method 30T of EIE-STU Z0Z2. The component shall withstand without damage

sted dielectric withstanding voltage tests when ac potentiais conforming to table
re applied between the following points: (a) between all terminals and ground,
Jetween all contact terminals of different polarity; {c) between a1l contact
inals and coil terminals with the test potential specified for the highest system
1ge of the contacts ; and (d) between all unconnected terminals of the same

rity. These tests shall be performed with the relay coil de-energized and

jized, with the exception that the coil to enclosure need not be tested in the
ji2zed condition. The relative humidity shall be in the range of 30 to 50

ent, except for aititude tests. It will be permissible to perfors the dielectric
standing voltage &t humidities above 50 percent, but in the event of faflure, the
e shal) be checked at 30 to 50 percent relative humidity prior to rejection.

7.6.2 At high temperature, high altitude pressure (see 3.12.1). Relays shall be
ed in accoraance'vgiﬁ methods iUS and 301 of WMIL-S10-202. TRis test applies only
e]ays for use above 50,000 feet altitude. The relay shall be brought to a

ilized condition at the rngn temperature, high altitude pressure specified {see
When in the above condition, the tests of 4.7.6.1 shal) be performed.

7.7 Contact voltage drop (see 3.13}. The contact voltage drop across the relay
acts shall be measured at the polnts to which external circuits are normally
ected. Wormally closed and normally open contacts shall be measured separately.
y cantacts which are rated 25 amperes {(resistive) and over shall carry rated
stive current at the primary rated ac or dc voltage. Relay contacts rated under
but over 2 amperes shall carry rated resistive current at 6 Y dc and power relays
contacts rated 25 amperes and over, all contacts may be tested at 28 ¥V dc. \When
{fied after the Toad tests, the contact voltage drop shal)l be measured at the
inals correspunding to the tested contacts. The contacts shall be caused to
t and then make the test current before each of 10 consecutive messurements.
voltage shall be as specified. Individual readings and the average value of 10
ecutive readings shall meet the requirements of 3.13 and not exceed the values
ified in table X. 1In performing the contact voltage drop tests on plug-in
ys, and in the event of a reading that exceeds the maximum allowable contact
age drop when measured external to the connector, a measurement ady be made
ctly at the pins of the relay. If the readings are then within the allowable
ts, the relay will be considered to have passed. In the case of relays with
ed connections, special provisions should be made to allow for voltage drop due
esistance of leadwires. For Group A inspection, one reading per contact will
ice and may be performed at a lower current level. At the option of the
facturer, the relay contacts may be ¢losed prior to the application of test

ent. The contact voltage drop shall be measured within 10 seconds after the

acts close and the flow of current begins. The contact voltage drop shall be
in the average limits specified in table X adjusted for the lower current level

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

7.7.1 Contact resistance. This test is applicable to relays which have contact
ngs of T amperes or Tess as speciffed fn 3.13. Relays shall be tested in
rdance with method 307 of MIL-STD.202. The following details shall apply:

a. Method of connection - Connection jigs or other suitablie means.

b. Test current shall be 100 mA for all contacts except those rated for low
lavel, For low Yevel, the current chall be 10 mA maximum,

c. The open-circuit test voltage shall be 6 ¥ dc maximum or peak ac.
d. Points of measurements:

1. Between 211 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.

Number of activations prior to measurement - None. -
Humber of test activations - Three.
Number of measurements per activation - One 4n cach contact position.

("= B Ny ]
. ..
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4.7.8 DOC cofl resistance (see d.14). The dc coil) resfstance shall be seasured in
ICCOPdlﬂCl with method JUJ of RIL-ST0-202. The relay shall have been stabilized at
23°C +1°C for a ainitul of 2 hours prior to masking the measurement. In the event
that measurement at 23°C §s 1mpractical, the relay may be stabildized at any other
amhient tespersture for 2 hours, the rgsistance measured and the resistance

recalculated to Z3°C usfng the temperstures coefficlient of resistance formula for
copper magnet wire.

,23._“3____
1+ K {72230
Ry = Resistance at the new amdient temperature.
Rzy ® Resistance at 23°C.
K + Temperature coefficient (0.00393 for copper 23°C).
T = New ambient temperature in degrees C.

4.7.9 Ranimum cof) current (see 3.15). The msximum cot) voltage shall be
fepressed across the col] with the relay stadbilized at room ambient conditions.
Within S0 seconds sfter the application of the cofl voltage, the coil current shall
be measured.

§.7.10 Electromagnetic {nterference of coll circuit.

Ticabie to cofls of ac operated relays)
to the & ectronagnettc

4.7.10.1 Electromagnetic interference (a
(see 3.16.1). Colls of ac operate
Thterfarence test as specifled fn MIL-STD-461 and MIL-STD.462.

4.7.10.2
with interna

Electromagnetic interference {applicable to coils of dc operated relays
see J.16. he relay sha be connected as Shown

?ure rior to s test, apply -axiau- operating coll voltage with reverse
po nritv for grestear than 2 secondt to fnture that internal diodes are connected with

proper polcrlty and zerer diode rating 1s greater than maximus line voltage.

WOTE: VYoltage greater than the maximum specified may damage the coil suppression
device.

A RELAY o‘i_r'o TE-s} ¢

| YO  SWITCHING : l'L..oREL“

)

o H
|
£ | cnoé
— i
T “u — SUPPRESSION
L . o_l_l DEVICE

* FIGURE 5. Electromagnetic interference test circuit.
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The switching relay shall be the same type as the relay under test. [ is
the nominal operating voltage for the relay under test. The switching relay
is operated¢ from a source voltage independent of E. CRO is a cathode-ray .
oscilloscope with & rise time of .020 microseconds or less. The herizontad
{tiae} deflection scale shall be set at 5 milliseconds per division (5
ms/ce) and the vertica)l {(voltage) deflection scale shall be 20 volts par
division (20 V/cm). Both horizontal (time) and vertical (voltagel
deflection traces shall be of a catfbrated grid spacing (1.e., co or Bm),
The source, E, shall be a low tmpedance source (such as batterfes) capabie
of delivering the nominal coi) voltage with no 11-1t1n? resistor or
potentiometer used to regulate the 1ine voltage. (Raving low source
fmpedance representing a typical application Vs more important than having
the exact nominal voltage.)

The switching relay shall be closed for & ainimum of 5 seconds allowing the

oscilloscope and circuit network to stabilize and then opened to obtatn the

induced voltage deflection trace.

1. The reading shall be observed on the oscilioscope. The magnitude of the
induced voltage transient shall be recorded. A typical trace is
presented In figure 6.

2. The maximum value of three consecutive readings shal)l be recorded.

3. Unless otherwise specified, the temperature at the time of the testing
shall be 25 #5°¢C.

For group A testin?. only one measurement and other suitable test methods

may be used to verify that the back EMF (coil) kick) is within the specified

Tiaft.
+28
v
0
NO COil. SUFFRESSION
- 1200

-2' v-

-42 v-
sw
oPENS ™

FIGURE 6. Yypical transient voltaga.
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4.7.11 Streagth of terminals and mounting studs (see 1.17}).

4.7.11.1 Strength of threaded terminals and mounting studs (see 3.17.1). Relays,
having sountTng siuas or thresded terminals, shall be tested to detersine compliance
with the streagth reguirements specified in 3.17.1, and table Vv and Vvii. The
specified pull force shall be.applied doth coaxially with the threaded terminel in a
direction sway fros the wafn body of the relay, and agdin norsal to the threaded axis
of the terminal in approximately the same plane as the seat for the terminal luy.
The specified torgue shal) be applied to the terminal mounting nut, or screw with all
tersinal mounting hardware, including one terstnal lug of proper size, assembled 1n
proper order. The relays shall withstand the specified forces for | minute without
damage. Relays, with threaded tersinal asssembdlfes scldered in place, shall be tested
as follows (not applicable to relays with msaximum temperature rating adove 125°C).
The relay shall be stadflizad in & )80°C semdbfent temperature. After stabilizing ag
this temperaturs for s minfmum of 2 hours, the terminals shall be subjected to the
pull and torque test as specified above.

4.7.11.2 Strength of terminals (3ee 3.17.2).

4.7.11.2.1 Solder terminals, 0.047 inch diamater or less. Each terminal shall be
twisted 90 *]0 degrees Clockwise. e twisting force sha be appliied 2t the point
where connections would aormally be made. Following the twist test, the applicadle
where connections would norsally. be made. The pull shall be applied in any one
direction 45 #5 degrees from the normal axis of the terminal for a period of 15 to 30
seconds. Terminals shall be returned to their norssl position.

*  TABLE XXI1¥., Pull) force.

L . Tersinal diameter I Pull force |
: {inches) {om) : (pounds) :
[} I ]
| 0.035 - 0.047 (.69 - 1.19) | 6§ s0.5 |
i ] I
: 0.023 - 0.0349 (.56 . .886) | J +0.) :
|
: Less than 0.023 {.58) : 2 0.2 :

4.7.11.72.2 Piug-in terminals, 0.047 inch diameter or iess. Each terainal shaii be
bent 20 to 30 degrees In both airecfions Trom the noroal axis in a given plane and
after returning it to normal, the terminal shall be bent 20 to 30 degrees fn both
directions perpendicular to the previcus plane. The terminals shall be returned to
their normal positions. Following the bend test, the applicable pull force specified
in table XXIY shall be applied to each terminal for a period of 15 to 30 seconds.

4.7.11.2.3 Solder and plug-in terminals greater than 0.047 inch diameter. A pull
force of 10 ) pounds sha e appiie ros the normsa for a
perfod of 15 to 30 seconds. The force shall be applied to solder tersinals at the
point where conaections would norwally be made or to plug-in terainals in the last
one-fourth of leagth.

*4.7.11.2.4 MWire lead tarminals. Each terminal shall be dbent S0 *10 degrees in any
directionr from the normat azls of the terminal) at L/4 21/16 inch from the terminal
header. The bend radius shall be three to five times the diameter of the wire. The
terminal shal) then be grasped 1/2 ¢1/16 inch from the bend and twisted by rotatiag
the 1/2 inch length 50 :10 degrees clockwise, 180 *10 degrees counterclockwise, and
then 90 +10 degrees clockwise. Repeat four times. Following the twist test, the
appiicabTe pull force specified tn table XXIY sghall be applied to each terminal at
the point where coanections would normally be made. The pull shall de applied in any
one direction 45 *5 degrees fros the normal axis of the tersinal for & period of 15
to 30 seconds.
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4.7.12 Thermal shock {(see 3.18). Relays shall be tested in accordance with method
107, test condition B, MIL-310-202 for the relay temperature range specified {1ee
3.1). The following details shall apply:

8. Measurements after cycling - Relays shall be visually examined for breaking,
cracking, chipping, or flaking of the finish or loosening of the terminals
and the insulation resistance, dielectric withstanding voltage, and contact

vo;tage drop shall then be measured as specified in 4.7.5.1, &4.7.6.1, and
4.7.7.

4.7.13 Low temperature operation (see 3.19). The reltay shall be subjected to the
low temperature specified {see 3.1), for a period of 48 hours. At the end of this
period, and with the relay at the low teaperature, the pickup voltage, dropout
valtage, and contact voltage drop shall be measured as specified in 4.7.2.1, 4.7.2.3,
and 4.7.7, respectively, except that a 30 minute pre-conditioning 1s not required.
(These tests shall be accomplished in the sequence listed and in a winimum amount of
time to prevent significant heating of the cofl.) The relay shall then be tested
intermittently for pickup and dropout voltage unt{l it atteins roos temperature.
Relays which contain permanent magnets in the magnetic circuit, shall, in addition te
the above tests, be subjected to the demagnetizing effect of the cold coll energized
with maxiaum voltage specified. During the low temperature test, after approximately
24 hours, these relays shall be operated by the sudden application of naxisum cofll
voltage for one operation. Latch relays and center-off releys containing persanent
magnets shall be operated in both directions with coil energized, for s period not
exceeding 2 seconds, $0 no appreciable heating will occur. Al) units sudlected to
this demagnetizing effect shall be tested {n accordance with high temperature pickup
voltage (see 4.7.2.2), at the conclusion of this test.

4.7.14 Sand and dust (quﬁicab1e to unsealed relays, see 3.4.5.1) (see 3..20}.

Relays shall be tested In accordance with method 110 of MIL-3TD-20Z. The Tollowing
details and exceptions shall apply:

a. Procedure - Steps 1, 3, and 4 except that when the temperature {s raised and
saintained for 6 hours, the temperature to which 1t is ratsed shall be the
maxioum specified for the relay being testad. The sand and dust velocity
through the test chamber shall be between 100 to 500 feet per minute.

b. Measurements - See table XV.

4,7.15 Continuous current {see 3.21). This test shall be performed a4t the maximum
teaperature and altitude specified for the ¢lass of relay being tested {see 3.1).
Other conditions of the test shall be in accordance with 4.7.25. During the first 3
hours of this test, the relay cofl shall not be energized. MNormally closed contacts
shall be loaded with the highest rated resistive Yozd. At the end of the 3-hour
period with no change in the ambient conditions, the pickup voitage of the relays
shall be determined and shall be within the 1imait specified. During the next portion
of the test, the cofls of types 1 and Il relays shall be energized continuously for
97 hours. Type III relays shall be cycled for a minimum operating cycles specified
{see 3.1}, at a duty cycle as shown in #.7.26.4 for resistive load. 7The coil voitage
shall be the maximum specifted. Contacts that are in the closed position when the
relay coil is energized shall carry the rated resistfve current at any convenient
voltage. Immediately following the operating period and with the relay atill at the
specified temperature, the relay shal) be tested to determine that the energized
function {s completed when pickup voltage is applied. The relay shall sustain no
visible camage such as loosening of terminals or 103s of seal. Terminal temperature -
rise shalt be monitored throughout the test and shall not exceed 75°C.

4.7.16 Shock (see 3.22, 3.22.1). The relays shall be tested in accordance with
method 213 of NIL-STU-202. The following detafls shall apply:

a. Hounting - The relays shall be rigidly fastened, using fts regulsr scuating
means, to the drop carriage of the shock testing machine. The relay shall

be mournted 1n each of 1ts mutu2lly perpendicular axes in turn.
b. Test conditfon - The relay shall be subjected to fmpacts of the {ntensity
and duration specified for the shock characteristics of component being

tested (see 3.1}, The test condition letter and test procedure shall be
selected accordingly.
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c. MNumber of {mpacts - Four shocks shall be applied (& total of 24 shock
pulses), in each direction along each of three nutually perpendicular body
axes, ane of the axes being {n the direction most likely to cause
malfunction.

d. Elsctrical operating conditions - The shock test shal) be performed with the
relay de-energized {2 shocks) and, repeated with the relay energized (2
shocks) with nominal cofil voltage or current.

e. For magnetic latching relays - In each direction there shall be two pulses
in the Tatch position and two pulstes in the reset position, with no coil
current being appifed during these pulses.

f. MNeasurements during shock - Contacts shal) be monitored as specified in
method 310 of MIL-STD-202, test circuit B, test condition A (open contacts
shall be wired fn & parallel and closed contacts may be connected in serfes).

High-impact shock characteristic d (see 3.22.2) (when specified) [seoe
3.1). The relays tha e teste n accordance w metho -] - - .
Test detafls as specified 1n 4.7.168 through 4.7.167 shall apply, except test
condition E shall apply to 4.7.16f.

4.7.17 vibration (see 3.21). V¥Ytbration tests shall be performed in sccordance
with the requireaents speciTied (see 3.1 and figure 7). The high temperature shall
Ba the maximum high tamperature specified for the relay being tested. Low
tesperature sha)) be a8s specified {see 3.1). VWhen vibrating intermittent duty, type
111 relays, in the energized position, the coll voltage shall be reduced to a level
that wil) prevent overhesting and subsequent damage to "the relay's finsulation system.

4.7.17.1 Test installation. The relay shall de rigidly attached to the vidrator
table, efither dlrectly or with an adapter of sufficient rigidity to be non-resonant
in the test freguency range. If necessary, an independent frequency scan shall bte
conducted on the adapter with a suitable dummy load 1n lieu of the relay to determine
whether the adapter has resonances in the test frequency range. The test
configuratien shall be such that rotational motion of the vfbritor table or adapte-
tracket f1 not tnduced owing to any unsyametrical weight or stiffoness distribution of

[ Y P,

the cosEponant.

4.7.17.1.1 Amplitude mespsyrement. Messurements of vibratory accelerations or
amplitudes shaTl be made at the mounting base of the components. 1f vibratory
sccelerations is increased by its own resonances, then this response or acceleration
shall not be considered as part of the applied vibration. The means of aeasuring
vibratory smplfitudes of accelerstion shel) not be considered as part of the applied
vibration. The seans of measuring vibratory amplitudes or acceleration must provide
a clear distinction between the spplfed vibration and the response to the vibration
of the relay assesmdly.

4.7.17.1.2 Frequency measuresents. All frequency measurements shall be atcurate
within ¢% percent. AlJ smplitude or acceieration measurements shaiil be accuraie
within +10 percent. The motion of the vibrator table shall be simple harmonic motfon
with not more than 10 perceant distortion. Oistortion of the table motion caused by
the operation or response of the component {tself shall not be consfdered part of the
distorticn of the driving motion.

4.7.17.1.3 fContact disturbance. Contact disturbance shall be detected by a
circuit, sisilar to that shown on figure 4. Multiple open contacts shall be
conaected in parallel, and multiple closed contacts shall be connected in series
during testing. An optional test procedure may be the contact chatter Indicator i
method 310 of MIL-.ST0-202.

4.7.17,1.4 VYoltage, The test voltage shall be bDetwean 12 and 25 volts with a
series non-{nductive resistor of suitable resistance to ltimit the tlosed circuit
current to some value botween 5 and 10 milliiamperes. The fndicator shall be an
oscilloscope with high fnput {mpedance and a bandwidth of | segaherty, or greater.

4.7.17.2 Fraguenc; scgn.  The relay shall be vidbrated first in the energized and
then in the Te.energized position along each of three mutuaily perpendicular axes for
resonante under the conditions defined {see 3.1)}. Frequency scan shal) te conducted
slowly and carefully. The frequency range shaill be broken into smsl) convenient
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fntervals, and each interval scanned at a constant spplied acceleration or amplitude
which produces spproxfaately the table tmplitude or scceleration defined by the
applicable test curve. The table amplitude or acceleration shall be observed closely
during the frequency scans to detect freguencies of minfeus table motfon which define
some of the frequencies at which some components may be in resonance. These
fraquencies are quite sharply tuned and do not necessarfly coincide with the
frequencies at which maximsum component ampliitude or nofses occur when scanaing at
constant spplied force amplftude. WNhen the resonant components are small, the
reduction of table motion at resonance may not be discernible, in which case the
resonant frequenctes may be determined for observation of saximum smplitudes, nofses
or changes in performance such as contact disturbance. 1In 1) cases, the resonant
frequencies shall de verified, 1f possible, by checking for mintnum table motion.

4.7.17.3 Resonance endurance. After completion of the frequency scanning,
resonance endurance tests shal)] be coaducted as spacified (see 2.1), modified a3
follows: The duration of a test shall be one midiion cycles or 8 hours, whichever
occurs first. A separate test shall be performed for esch resonance found in
frequency scan specified In 4.2.17.2; the tast time shal) not be divided between
FesONENces. Separate resonsnace endurance tests may be performed on separate relays,
1f the rescnance {3 common to more than one sample. The specimen shall be vibrated
for 15 sfnutes at the specified maximum temperature ond 15 minutes at the specified
ainisus tesperature. The relay shall be stadtlfzed at the saxtaun snd minimue
temperature before conducting resonance endurance tests 4t these temperatures. If
tots) time at resonance 1s less than 30 sinutes, the time shall be divided equally
betwesn high and Vow temperatures. Yibrations shall be continued at room temparature
for the duration of the test. The resonance ondurance time shall be divided equally
between vibration with the relay coll In the energized and the de-energized
conditions. For type 111 relays, the cotl shall be energized for 3 sinutes at the
end of each temperature level of the cycle. Endurance tests shail not be conducted
at any frequency at which the table amplituds abruptly increases when scanning at
constant applied force amplitude. If a change In resonant frequency occurs during
testing or owing to change 1n test temperature, the frequency of vibration shall be
sdjusted to follow the resonance. However, {f large or abrupt resonant frequency

shifts occur, the ftes shall be exsmined for structural fatlure or excessive wear.

4.7.17.4 CycVing endurance. The relay shall be cycled for 30 mianutes st maximus
and 10 minutes et sinfaum rated ambient temperaturs. The relay shall ba in the
energized position for the first half of sach test period. During the other half,
the relay shall be de-energized. The frequency shal) be cycled for 15 minute periods
betwaen the frequency Visits and at the vidration levels specified on figure § for
the ciass of relay being tested. The rate of change of fraquency shall be
logarithmic. Where there 1s no provision for Yogarithmic cycling, & linesr rate of
frequency change may be used. The cycling test may be broken into convenient

f;oquoncy ranges, providing cycling rates and test times for each range are not
changed.

4.7.17.5 Random vibration (when specified
in accordance w aetho
as specified (se¢ 3.1).

see 3.1). The relays shall be tested
est condition and duration shall be

4.7.18 Acoustical nofse {when specified, see 3.1} (see 3.24). Relsys shal) be
tested in accordance w metho , test grade A o -310-810. The overal) nofse
Tevel and relative power distribution shall be as specified (see 3.1). The relay
shall be subjected to wide band acoustical noise fn the de-energized position and in
the energized position with rated voltage applied to the coil, The relay contacts
shall be continuously monftored by a circuit similar to that shown on figure 4.

4.7.19 Salt spray (corrosfon) (see 3.25). The relays, with MS20659 or M525036
terminal 1ugs attached when spplicable, shall be tested in accordance with msthod
101, test condition B of MIL-STD.202. At the completion of the test, the relay shall
be cleaned by washing In cold running tap water and oxamined for deterioration, after

which 1t shall be dried for approximately & hours in a circulating air oven at
approximately 65°C.
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§.7.20 Mechanical 1ife (endurance at reduced load) (see 3 26). MWith rated cof)
voltage, the relay shall be cycted at 25 percent of rated resistive load for four
times the specified mininum operating cycles for relays under 25 amperes contact
rating {reststive), 2nd two times the specified minimum operating cycles for relays

~ 25 amperes and over. The cy¢ling rate shall be that specified for resistive Toads in
4.7.26.4. Each relay circult (normally open and normally closed contacts of all
podesi, including interiock clircults 1f they exist, shall be Yoaded at 25 percent of
rated resistive load current (steady-state) at 28 Y dc or rated 8c voltage.
Associated with each Yoad shall be a circuit that will detect fatlure to open and
tlose the circuit., Fallure to close shall be specified as a voltage drop across the
contacts exceeding 10 percent of full 1oad voltage, During the test, each set of
contacts shal) open and close fts individual circuit in proper sequence.

4.7.21 Altitude-temperature humidity test (see 3.27). This test shall apply to
all non-hermetic sealed relays and to 2]) herpetic sealed refays with auxiliary
non-hermetic sealed spaces or enclosures. Qualification test samples shall be placed
in an environmental test chamber for 15 days, during which the temperature, pressure,
and humidity shall be varied in accardance with the schedule shown on figure B. The
relay shall be connected to permit operation with 1ts minipum rated load. The relay
shal) be energized and then de-energized three consecutive times a4t the end of each
24 hours during the test to deternine sat{sfactory operation. FoTIouin? the test,
the relay shall be dried in circulating afr at 65°C for 6 hours. Immedlately after
drying, 'the pickup voltage, dropout voltage, insulation resistance, and dielectric
withstanding voltage shall be measured as specified in 4.7.2.1, 4.7.2.3, 4.7.5 and
4.7.6, respectively, and shall satisfactor{ly operate at 1/10 of the minimum
operating cycles specified &t rated resistive load and maximum operating voltage.

* 4.7.22 Humidity (see 3.28) (applicable to unsealed, environmentally sealed, and
hermeticaily sedled with potted wire TeadsJ Tsee J.4.5). WRelays with N5Z005Y or
M3Z50J8 terminal Tugs attached when appiicable, shall be subjected to humidity test
in accordance with, MIL.STD-B10, method 507.1, procedure one, except the temperature
in step two shall be raised to 71°C. -Ouring the cycling test on unsealed relays, a
potential of 150 V rms at commercial fraguency shall be applied between between
terminals ano other exposed aetal parts. The current leskage sh2l) not sxceed 100 mhA
at any time durting this test, After the relay has been removed from humidity, ft
shall be dried for approximately 6 hours in a circulating air oven at approximately
£5°C. The relay shal)) meet the reguirements of 3.28.

4.7.23 Qzone (see 3.29) (applicable to unsealed, environmentally sealed, and

hermetically sealed relays with pottea Wire 1eads) 15ee 3.8.5) 1E Y hal

. e relay shall be
placed in an enclosure and subjected Tor a period of Z hours at room temperature to

ozone having a concentration of from 0.010 to 0.015 percent by volume. At the end of
the test perfod, the sample shall be examined for signs of pzone deterioration. A

satisfactory method of producing and testing the required ozone concentration i
described 1n ASTH D470-59T.

4.7.24 Acceleration (see 3.20). The relays shall be tested in accordance with
methoo 212 of MIL-510-202. The following details or 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 - The relays shall be subjected to test condition A,
except that accceleration shall be applied in each direction aloni three
mutually perpendicular axes of the specimen and one of the axes shal) be in
the direction most 1ikely to cause melfunction. The acceleration force
shall be 15 G.

€. Electrical operating condittons during acceleration - The accelerntion test
5nall be performed with the relay 1n de-energized condition and repeated
with the relay cofl energized as specified in 3.20. An indicating
fnstrumeht shall be connected across the contacts while the relay is
undergoihg this test to determine the ability of relay contacts to remain in
the proper position. Open contacts shalil be wired {n parallel and closed
contacts may be connected in serfes.

4.7.25 Explosion proof (applicable to unsealed relays, see 3.4,.5.1) (see 3.21}).
Relay3 shall be tested In accordance with method [0S of NIL-3TD-202 modified as

~ follows: The temperature of the ambient explosive mixture and of the equipment shaill .
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be maintatned at the maximum temperature specified for the relay. At least five
tests for {aternal explosfons shall be &ccomplfished at each 1/Z percent mixture
increment from 3 percent to § percent by volume of commercisl butane, using dry air
{n estabi{shiag the mixture. The spark may be obtained by operating at rated
inductive load. Tests at altitude conditions not required.

4.7.26 Loads and endurance (Vife) (see 3,32, 3.33, 3.34, and 3.35}. Test los&ds
and circui®Ts shall be so arranged that the specified current wiTl Tiow through esch
poie. During all load or endurance (1{fe} tests, the relay enclosure shall be
maintained at the electrical system ground to neutral through an FOZ or FO) fuse in
accordance with MIL-F.15160/2 or MIL-F-15160/3, reted at 5 percent of the rated
reststive load but 1n no event greater than 3 amperes or less than 100 milliamperes.
Blowing of this fuse shall constitute failure. Line-to-11ne and line-to-ground
voltages shall be as specified {see 3.1). The load test cycles shall be performed fin
any number of continuous periods, esch not less than 3 hours. The relays shall be
suspended or mounted in still air, by & thermal tnsulating materfal. Ocuble-throw
relays shall _have the normally open {HO) and normally closed (NC) contacts tested.
1f the KO and NC contact: are separately, an additional sample uynit skal) be provided
for this test which shall be required to maet all other tests in the test sequance.
If both NO and NC contacts of double-throw relays are being tested at the same tioe,
1 separate load shall be provided for sach HO and esch NC contact. The movable
cantacts shall be connected to the power source, except for double break contacts.
A1 loads shall be connected betwean the contacts and power supply greund or
neutral. MNhep testing mutipole relays with three-phase ratings, three-phase locads
shall be connected to adjacent contacts. Ouring endurance tests, every cperatfon of
each contact shall be monitored for failure to make, carry, and break specified load,
any of which constitutes a relay faflure. The mintous sensing period shall be 10
percent of the dwell time in the open or closed position. Test equipment must either
1ock fn the state of failure or record the sequence number of the wiss. Faflure to
close shall be specified as a voltage drop across the contacts exceeding 10 percent
of full load voltage, except for intermediate current tests when the intermediate
current voltage drop shall be as specified. A failure on vibration or dietectric

withstanding voltage after load tests shall constitute one faflure for purposas of
establishing MCBF.

* 4,7.26.1 Overload (see 3.32)J. The contacts of the relay shall be caused to make
and break the overload values and durations as shown in table XXY for S50 operations
at each of the max{mum system voltage {open circuit) ratings. For double-throw

relays, separate tests shall be performed for the normally open and for the normally
clased contacts.

+ TABLE XXY¥. OQOverload values and durations.

{ Relay rating | Fercent rated resTstive Toad | Duty cyctle (Seconusr_}
T Amperes T¢8 V dc JI1I5 V ac JII15/7200 V ac | N, ! UFF 1
H ] } 3 phase [ +0.05 | *1l |
T I T | o | 0
{ 0 - 24 } 400 : 400 = 600 : 0.2 ! 20 I
} 25 and up : 800 I 800 : 800 5 0.2 1 20 }
{
: A1l (Type I11) : 800 | 800 ; aoo : 0.2 : 20 :
|

* 4.7.26.2 Ruptuyre {see 31.33). The relay shall be made to make and break {ts rated
rupture currént at each of the maximum system voltage (open circuit} ratings, for a
minimum of SO operations using the values of current and cycling time in table XXVI.
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 system voltage {(opan
circuit), as specified (see 3.1).
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* TABLE XX¥i. Rupture values and durations.
T Welay resistive rating | Percent rated reststive Joad IDuty cycle (seconds] |
)

] i

Amperes 3 '3 3 | OFF 1

! ) ) ) 3 phase | «0.05 I 2} 1

I 1B | | L 1 0

= 10 and under : 500 : 500 : 800 : 0.2 | 30 !

| |

: Greater than 10 : 1,000 : 1,000 : 1,000 i D.2 : 30 :
4.7.26.3 Clrcuft breaker compatibility {(when specified (see 3.34).

Eech relay tested sha PP carry only power
concurrontly on adjescent poles at each of the current levels and for the assoctiated
time duration as specffied (see 3.1). Relays shall be tested at 28 ¥ dc and 115/200
Y ac, 400 Mz, 3-phase. The load shal)l be resistive. The cocling time between
successive application of current shall be 30 afnutes. Tests shal) be performed at
roos smoifent conditions and doth the normally open snd normally closed contacts shall
be tested.

* 4.7.2¢.4 Endurance {11fe) at rated contact lcads (see 3.35). Endurance lcad
cycling tests shalT be performed as specified Usae 3.11, and succeeding paragraphs,
and with a duty cycle tn accordance with teble XXYII. Loads, connections, and test
conditions shal) be in accordance with 4.7.26. The endurance test shall be conducted
with 50 porcent of the required operating cycles performed at the maxisun temperature
altitude sYecified for the class of relay being tested. The altitude requiresent for
hermetically sealed relays may be waived, provided that the ambient tepperature 1is
fncreased by 10 percent of that specified for the class of relay beling tested.

Unless otherwise specified, during all endurance tests, 'the control and contact
voltages shall be the applicable dec or ac {(open circuft) system voltage specified
{(see 3.1}. The wminimus nusber of operating (11fe} cycles shall be 100,000 cycles
(unlass otherwise specified, see 3.1} at each contact load rating.

* 4.7.26.4.1 Inductive load, dc. The relay shall be sudbjected to the ainimum
operating cycles with the lnaucfive Toads specified, using the duty of table XXVII.
Inductive dc loads shall use MIL-1-810Z3 inductors.

4.7.26.4.2 Motor load, dc. The relay shall be subjected to the minimum operating
cycles for makTng sTx tiwes the rated motor Yoad at rated system voltage and breaking
the norsal rated motor load.

* TABLE XX¥II., OQuty cycle (seconds).

T | Tnductive S Rotor I Hesistive | Temp |
| I {ac or dc) | (ac or dc) | {ac or dc) | (28 Vv dc) |
| Relay | J | . |
: } UN } OFF 17 } OR } OFF lf} N } oY 17 1! ON :urr y}
T | 1 1 1 1 I 1 | 1
|Types I |.5 «.05 [3.0 0.1 [.35 .09 2/ { 2 0.1 (1.5 ¢1.0 1.5 #1.G {2 «.05 1 7 2 |
land 11, | | I - | | I | I
Istngie | i | I | | | | |
[throw | | | | | | | | |
| | | ! | | | [

ITypes 1 1.5 .05 [3.0 #0.1 .35 ¢.09 2/ | 2 «0.1 {1.5 1.0 1.5 #1.0 |2 ».05 | 7 #2 |
land 11, | | I - | | ) | |
ldouble | | i i | | ! | |
tthrow | | | ] | | i i |
| | | | | i | i | |
:T:pc lll:.s .08 }3.0 0.1 .35 »,09 2/ :lO 0.1 IO.S «0.05 {2.5 0.1 :2 .05 : 7 2 :

I £
) | { { )

17 "UFF” time may be dicreased at tne opltion of the manufacturer.

¢/~ I/ DOuration of the specified inrush current shall be 0.07 30.02 second, after which 1t

shall be reduced to 1ts rated motor load for the remainder of the “ON® period.
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4,7.26.4.3 Resistive Yoad, dc. The relay shall be subjectd to the minimum
operating cycles 1n a non-inductive, resfstive circutit, the current being maximus
rated resistive loads specified (see 3.1}, at each rated syzten voltage. Resistors
used fo loads shal) have an L/R ratic not exceeding 1 x 10-%.

4.7.26.4.4 Lawp Yoad. Upless otherwise specified, the lawp 10ad shall be
performed with the 28 ¥V d¢ power supply voltage. Relays shall be subjected to the
minimum operating cycles specified [see 31.1), making 12 times the rated lamp load and
breaking the rated lamp load. The duration of the 12 times finrush shall be 0.015 -
0.020 second, the total "ON" time shall be 2 ¢0.05 seconds and the “"CFF" time shall
be 7 42 seconds. Except for single-throw relays. one normally closed contact shall
be tested. Multipole relays shall be tested with the lcads on two separste poles
which shall be selected at random by the testiag activity.

* 4. 7.26.4.5 Inductive load, ac. The relay shall be subjected to the ainimum
operatin? cycles with inductive loads for the rated current and volta?e using the
duty cvele af table XXVII. 1Inductive Toad circuits shall consist of Inductive and
resistiveload elements connected in serfes. The circuit parameters shall be rated
inductive current, voltage and frequency, and a 0.7 +0.05 lagging power factor.

a¢. The ac motor load test shail be as spectfied in
2, except that kﬁe alue of the ac inrush current shall be five timas rated
s r r spect

-
-
[ ]
[+ 3
—
”
L]
]
|
—

-4
x

p
. esistive load, ac. This test shall be the same as 4.7.26.4.3, excapt
¢ Yo3d shall be the resistive current specified.

Load transfer, single or polyphase ac (see 3.35.1). The relay contacts
n

sha TCLed LU W0 SEparace and Tnaependent s-wire, J-phase {wys-connected)

power supply systems in accordance with figure 9. The system (genarator) voltage and
Yoad currents shal) be as specified (see 3.1). The frequency of generator number one
shall be maintained within 1 percent of specified rating. The frequency of generstor

number two shall be maintained 2 to 10 percent below the specified frequency (ses
3.1).

As an alternate, a single power supply system may be used and the load switched
between phases, provided the system voltage can be raised to 133/230 ¥ rms, 38 ac
(e.g., by use of 2 variable auto-transformer) or & transformer is used as shown of
figure 10. Transformer continuous duty rating must be at least as great as the Toads
to be switched. Vvoltage regulation at the leoad shall not excteed 2.5 percent when the
14ne current of one or more phases is 10 times the specified load currént.

with rated coll veltage and current, the reiay shall be subjected to 10,000 cycles of
operation at a duty cycle of § #1 seconds ON and 5 #1 seconds OFF. Loads shall be
inductive Bc [see #.7.26.4.5). Current and voltage values shall be as specified (see
3.1}, Each phase of the power supply system, and each movable contact of the relay
shall be continuously monitored to determine phase to phase arc-over and cohtact
sticking or welding. Single and two pole relays may be tested in the same manner by
omitting contacts and loads not appifcable. The test circuitry may be modified for
testing interlock relays and relays with double bresk contacts. Interlock relays are
to be energfzed aiternately by use of a SPDY transfer switch device.

4.7.26.5.1 Load transfer, single phase. Relays meeting requirements of &4.7.26.5
are suftable for toad transfer use on single phase.

* 3.7.26.6 Intermediate current [see 3.35.2 and 6.1.4). The relay shall be
subjected to BU,U00 cycles as follows. [(For group § tests, the number of cycles
shall be 1/10 of the specified minimum cycles.) 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. The test voltage shal] be

Z8 ¥ £1 ¥ dc. During each cycle, the relay co!l shall be energized for 29 23 seconds
and de.energized for 1.5 20.5 seconds. During each cycle, the contacts to be tested
shall make, 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 XXYIil. Monitoring shall be performed to provide either a
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FIGURE 2. Test circuit, three phase lcad transfer.
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continuous recard of contact voltage drop or cause cessation of the test 4f the
valuyes of table XXVII are exceeded. Tests on main and auxiliary contacts shall be
performed concurrently. The test shall be performed at the moxioum ambient
temperature spccified {see 3. 1). The test shall be performed at sea level. ¥here a
relay is required tc be cycled for more than 50,000 cycles, the cyciing in excess of
50,000 may be accomplished at the rate specified in table XXVIl1. Type 11l relays
rellys will be exempted from this test. The inductor shall be calibrated prior to

load-endurance test. Photographic record of oscillograms showing compliance with
curves 1 and 2 of MIL-1-81023 shall he submitted for qualification approval.

* TABLE XAVIII. Contact voltage drop.

T T | T Allowable millivolt drop after T
| | Inftial | Inttial | test begins (max.) 1/ 2/ |
} fontact ratings | mill4vole | elliowable | )
| amperes rated jdrop {max.}iresistance T 1 1 [ Rated T
{ resistive load I({see 4.7.6)icalculated |Amperes |Amperes |Amperes [resistive |
i | | {ohm) } 9.5 ) 0.3 1 0. | load |
] I i | | | | |
T i i L T I L T
} 2 {auxi)iary contacts)| 150 { ¢.075 + 83 | 3 } 13 | 178 !
| | i | | [ [ |
| 5 { 150 1 0.030 i A0 | 24 | 8 | 178 :
| | | | i
110 { is0 1 0.015 i 32 {20 : 7 } 175 =
!15 | 150 | §6.010 : 30 : 18 | £ g 175 !
i | | | ] | | ]
|20 = 150 = 0.010 | 30 | 18 { 6 = 17§ i
i | {
T/ Raxioum allowable contact voltage drop for ratings not fisted shall be
- duterw.ned by adding £.05 ohm te calculated inftial szilowable restistance based

on inftial allowable contact voltage ‘?Gﬁ with 5 maximus of 200 cillivolts,

The miliivolts drop 2t rated current shall not exceed the lilits of contact

voltage drop specif! ed in 4.7.7.

Egax (DY) ® Ijgaqg » (0.150 + 0.05) 4 3 000
‘ rated

For relays rated above 20 amperes and intermediate current 10 percent of rated
resistive load, Epax (m¥) shall bde as calculated by the above formula, or 200
m¥, whichever is ess.
* 7/ dhere the lowest specified load {resistive, motor, inductive, lamp) of @
relay's power contacts is 25 amperes or greater:
4. Twd percent of the specified operations may exceed the
the table, but no more than three {(3) operstions may ex
b. Cycle rate to be 20 seconds on, 10 seconds off.

4.7.26.6.1 Ratin not Specified. Whan the value of the intermediate current
rating is not speciiieﬂ Tsee 3.1)1, each normally cpen and normally closed contact
shail be connected to ioads in accordance with the foliowing:

P

-.c

@y drop 1is
xceed 1,000

Circuit no.
pole no. Loads

S5 ampere resistive load
3 ampere inductive ioad
1 ampere resistive load

0.
0.
0.
Rated resistive load

B b B -

1f the relay has more than four poles, the above loads shall be repeated in the
sequence listed. Rated load shall be omitted for single pole, single throw relays.
For single pole, double throw relays, each sampie unit shall be tested with rated
load on the normally open and specified {ntermediate current on the closed contact.
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Cne pole of ail other relays shell be tested with rated load on one normelly open and
one normally closed contact. The test shall be performed st the caximun aodient
tempsrsture speacified (see 3.1). Both normally open and norbally closed contacts
shall make and break the above specified loads with no feflure throughout the test.
For relays rated above 20 amperes resistive load (dc), one pole of the relay power
contacts shal) be loaded at rated resistive load (dc), and 811 other poles shall be
loaded at 10 percent of rated resistive load.

4.7.26.6.2 Ratin specified (see J.i). When the velue of intermediate current
rating 1s specTTied, one pole of the retay shall be loaded at the roted resistive
current specified {see 3.1), with {nteraediate current on the other polefs).

* 4.7.26.7 Low Vevel see 3.1 and 3.35.3). Relays shall pe tested
in accordance w uetho 0 owing detafls shall apply,
unless otherwise specified {see 3.1).

a. Contact loesd: 10 to 50 microsmperes at 10 to 50 mfllivolts {(dc or peak ac).
b. Cycling rate: The minimum cycling rate shall be 60 operations per minute.
The maxiaum cycling rate shall be 10 times the sum of the amarxfoun specified
operate and release times for the relay under test.

Total cycles: 100,000.

Stlcting of contacts {s applicabdle.

Coll voltage: Noainal,

Miss detection acnitoring level: 100 ohms.

- an
. »

* 4.7.26.8 Mixed loads {(when specified, see 3.1 and 3.35.4). The KO and KC contacts
of one pole of a wultipole relay shall be Toaded with the Tow level locad defineg in
the detall specification sheet {(see 3.1). A1l the NO and KL contacts of the
remaining poles shall be loaded with the following Yoads 43 defined in the detafl
specification sheet (see 1.1):

8. lInductive losd (dc)
b. Inductive load {ac)
¢c. Resistive load {dc)
d. Resistive load {ac)
e. Laap load

f. Motor load (d¢)

9. Motor 1oad (ac}

NOTE: One relay shall be provided for each of the above 1o0ad le.g., one sample
will gwiteh Yow level and (dc) inductive, one will switch low level and {ac)
fnductive, etc.).

Relays of three or more poles shal) be so wired that the contact switching the low
Tevel load is in between the poles switching the high level loads. The cycle rate
and number of cycles of operation shall be as required for each of the applicable
high Tevel loads. A1l other tessting requiresents {including uonitoringg shall be
per the applicable loads as defined in 4.7.26.

* 4.7.26.9 High/low load transfer (when s%ecifiedl see 3.1 and 3.35.5) (not
applicable to single row contact coabinatTonsy. e normally closed contact of one
doubTe throw contact combinacion shall be Toaded with the Jow leve) contact lcad and
the normally open contact of the some pole shall pe losded with the maximum resistive
contact load. For multipole relays, the high level and low leve} loads shall be
alternately raversed between the normally open contact and noraally closed contact.
See figure 11 for recommended circutt. The cycle rate and the number of cycles of
operation shall be as required for the high level load. Al} other requirements
{including monttoring) shall be per the applicable loads as defined in 4.7.26.

® 4.7.27 VNibration scan (see 3.36). Relays sha)l be subjected to the vibration
test, sethod ZUY of WIL-STU-20Z at the spectified & lavel and frequency (tee 3.1);
however, only one cycle shall be performed. Sweeptime shal) be reduced to the time
required to sweep the entire range of frequencies specifted (see 3.1). The relay
shall be vibrated 1n sac> of the three mutually parpendicular sxes. Relays having
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both normally open and normally closed contacts shall be subjected to one vibration .
scan in the de-energized condition and one scan {n the energized condition. Contact

monftoring shall be in accordance with 4,7.17.1.3. When vibrating intermittent duty,
type II1 relays, in the energized position, the coll voltage shall be reduced to 2
level that will prevent overheating and subsequent damage to the relay's insulation
system. For group A (ER) relays or relays screened to group A type 1 ER testing, and
when specified (see 3.1}, for 211 contact forms except form A, the cycle shall
cansist of 5 einutes up with the coi) energized and S minutes down with the coll
de-energized. The cycle for contact form A shall consist of S minutes up with the
coll de-energized and 5 minutes down with the coll energized. For latching relays,
the relay shall be in the latched pasition during the upsweep and in the reset
position during the down sweep with the coil de-energized.

LOW LEVEL AT
LOW LEVEL SOURCE N.O. CONTAC
LOAD POLE |
HIGH LEVEL

HIGH LEVEL SOURCE 0————{ e d | icper

LOAD
HIGH LEVEL
HIGH LEVEL SOURCE o'—:‘__-l N.C.CONTACT
1 (AR y s - -
i POLE 2
LOW LEVEL }/"‘__j_
LOW LEVEL SCURCE N. C. CONTACT
LOAD

FIGURE 11. High/low load transfer recommended circuit,

* 4.7.28 Sea) test (see 3.37). Hermetically sealed and environmentally sealed
re1ays shall be testeE_Tor gross and fine leaks. Relays larger than 2 cubic inches
with |cunage rate ivjqulrcmcru.) of 1 x 10°Y standard atmospheric cubic centimeters
per second, (ATM Cm“/s) per cubic 1nch of net sealed gas volume shnll be tested in
accordance with test condition €, procedure 111 or IY¥Y of method 112, MIL-STD.202 or
the radioisotope procedure {see 4.7.28. 1}. Relays egual to or less thug 2 cublc
inches with gas leakage rate requirements of 1 x 10-C standard (ATM Cm/°s per
cubic inch of net sealed gas volume shall preferrob\y be tested to the radioisotope
method which wil) be used in case of dispute but may be tested to test condition C,

procedure LII or 1Y of method 112, MIL-5TD-202 {the fnternational standard 1s afrj.

* 4.7,28.1 Radioisotope procedure (preferred).

Examine relay for physical damage
If necessary, wash relay to elimi
impact test.

1. to seal.
~ o = - l---&
€. ave ny irany
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or
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-
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* 4,7.28.2 Radioisotope dry gross leak test. This test shall be used only to test

davices that internally contain some krypton-85 absorbing medium, such as electrical
insulation, organic, or molecular sieve materfal. This test shall be permictted only
if the following requirements are met:

5. A S to 10 mit diameter hole shall be made in a representative unit of the
devices to be tested. (This 15 a one time test that remains in effect until
a desfgn change ts made {n the relay internal construction.)

b. The device shal) be sublected to this test condition. If the device

exhibits a hard failure, this test condition may be used for those devices

represented by the test unit. |[f the device does not fail, this test shal)
not be used and instead a 125°C fluorocarbon gross Jeak sha1l be performed
per MIL.STD.202, method 112, test condition D, except the specimen skall be
observed from the instont of {mmersion for one minute minimum to three
minutes maximum.
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* 4.7.28.) Apparatus. The following apparatus shall be required for this test,

&. Readioactive tracer gas ectivation console containing krypton-85/dry nitrogen

23 mixture.

Eounting station with sufficient sensitivity to determine the radiation

level of krypton-85 tracer gas inside the device.

¢. Tracer gas mixtuyre - krypton-85/dry nitrogen with a oinious allowable
specific activity of 100 microcuries per stoosphere cubic centimeter. The
speciffc activity of the krypton-85/dry nitrogen ajxture ghall be a known
value and deternined on a once-a-month bdasis as a owinimunm.

* 4,7.28.4 Procedure. The devices shall dbe placed in a radioactive tracer gas
activation tank and the tank shall De gvacuated to 2 pressure not to eaceed 0.5
torr. The davicas shall then be subjected to & minimum of 10 psig of krypton-85/ary
nftrogen gas mixture for 30 seconds. The gas mixture shall then be evacuated {n
storage until a pressure of 2.0 torr saxioum exists in the activation tank. The
evacuation shall be completed in 5 minutes maximum. The evacuation tank shall thesn
be backfilled with afr {air wash). The devices shall then be renmoved from the
activation tank and Yeak tested within 2 hours after gas exposure with 2
scintidlation-crystal-equipped counting station. Dev?ce: indicating 1,000 counts per
minute or greater above the aabient background of the counting station shall be
considered & gross leak faflure.,

* 4,7.20.5% Radiofisotope fine leak test.

* 4.7.28.5.1 Apparatus. The following apparatus sholl be required for this test:

a. Radioactive tracer gas activation console.

b. Counting station of sufficient sensitivity to determine through the device
wall the radiation level of krypton-85 tracer gas present within the
device. The counting station shall have a minimun detectability of 500 CPM
above ambient background.

c. Tracer gas mixture - krypton-85/dry nftrogen with a minimum ellowsbdle
specific activity of 100 alcrocuries per steosphere cudic centimeter. The
specific activity of the krypton-85/dry nitrogen mixture shall be 2 known
value and determined On 4 ONCe-a-mONth Dasis.

* &4,7.28.56 Activation parameters. The activation pressure and soak time shall be
deterpined in sccordance with the following equation:

i, 05 . R
TELL

The parsmeters of equation (1) are defined as follows:

Qg * The maximup leak rate sllowsble, in atm, for the device cud/skr to be
‘tested. (Conversion factor fres Xrypton to adr is 1.712).

R » 1,000 counts per minute above the gmbient background after activetion {f the
device lTeak rate were exactly equal to Q. This {s the reject count above the
background of hoth the counting equipment and the camponent 1f it has been
through prior rediocactive Teak tests.

s = The specific activity, in oicrocuries per atoosphere cubfc centimeter, of
the krypton-85 tracer ges in the activation system.

k » The overall counting efffciency of the scintiilattion crystal in counts per
afnute per one mirocurie of krypton-85 in the internal void of the specific
component being evaluated. This factor depends upon coaponent configuration and
dimensions of the scint{l1lation crystal. The K-factors of the relays In use
todasy have already been determined and accepted throughout industry. If
unavailable for a particular package consult test equ?pnent sanufacturer.

T = Soak tiame, in hours, that the devices are to be activated.

P Ped = Py2, where P, {3 the activation pressure in atmospheres absolute

and Py ts tAe origina) tnternal pressure of the devices in atmosphere
sbsolute. The acti ation pressure {P,.) nay be established by specification,
or 1f a convenient soak time [T) has geen established, the activation pressure
{Pg) con be adjusted to satisfy equation {11}.

t » Convarsion of seconds to hours and 1s equal to 3,600 seconds per hour.
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* 4.7.28.7 Evaluation of surface sorption. A1) device encapsulations consisting of
other than gtass, metail, and ceranic or combinations therecf, including coatings and
external sealants, shall be evaluated for surface sorption of krypton-85 before
establishing the teak test parameters. Representative samples of the questionable
devices shal) be subjected to the predetermined pressure and time conditions
established for the device. The devices should then be checked for surface sorption
of krypton-85 gas, using a syrface beta detector. Such a surfece detector will
provide over 200 times the detectability obtained with s scintillation crystal, when
aeasuring surface gas, A roading would normally be taken every 10 minutes until the
surface was shown to be free of krypton-85. At that time, a final reading is made
using the scintitiation crystai for rejection of ieakers.

* 4,7.28.8 VYestin rocedure. The devices shal) be placed in a radioactive trscer
gas activation Eanl. The tamk shall be evacuated to 0.5 torr. The devices shall be
subjected to a pressure 1imit determined for relay under test for a time determined
from the equation above. (Actual pressure and soak time shail be determine in
sccordance with equatian {1)3. The krypton-85/dry nitrogen gas mixture shall be
evacuated to storage unti]l 0.5 torr vacuum exists tn the activation tank.. This
sevacuation shall be complete in 5 sinutes maximum. The actfvation tank shall then be
backfilled with atr (air wash). The devices shall then be removed from the
activation tank and leak tested immediately using & scintillation-crystal counting
station.- Devices which show surface sorption, shall be testeod in the scintillation
crystal after the surface seasyrements show that externally absorbed krypton-85 has

dissapated. The actusl leak rate of the component shall be calculated with the
following eguation:

Q =. {Actual resdout in counts per oinute}XQs
-}

where Q = actual leak rate in ata Cm3/s and Qs and R are defined in equation {(1).
Unless otheEuiie specified, devices that exhibit a lesk rate equal to or greater than
1.712 x 10-° atmosphere cubic centimeters of krypton-BS per second shall be
considered . a fatlure. Relays which fail above seal test shall be considered fafled
réidys. Failed relays shall be tagged and segregated froam the test lot.

4.7.29 Mechanical interjock {where applicable, see 3.1) (see 3.38). Relays
incorporting a mechanica ntericcking teature sha e subjecte o the following
tests. With aone sst of relay contacts held in the closed position as specified
below, maxfmum operating voltage shall be applied to the actuating coil of the
opposing set of contacts for 200 cycles. The operational cycle shall consist of 0.5
second ON and 2.5 seconds OFF. The specified 200 cyclies of operation shall be
applied under each of the following conditions:

a. The first set of reley contacts being held in the ciosed position by saximum
ognrating voltage lp?iied to the ICtuatinT cofl.

The second set of relay contacts being held §n the closed

aaximua operating voltage gpplied to the actuating coil.

c. The first set of rélay contacts held {n the closed position by mechanical
osans., The manufacturer may submit an opened sample unit of a2 sealed relay
for this test.

d. The second set of relay contacts held in the closed position by mechanica)
méans. The manufacturer way submit an opened saaple unit of 2 sealed relay
for this test. ’

osition by

prus

A suftable indica{1ﬁg device shall be used to determine conformance of the relay.

see 1.1) [zee javing

contact load nge o amperes or greater

1) [ HeTay ! rating T 7% ampore: graatay
shall be subjected to 500 cycles of miss-free aperatfon and relays having contact
ratings of less than 25 amperes shall be subjected to 1,000 cycles of miss-free
operation with a duty cycle for resistive load specified in table XXVII. The contact
test current shall be 0.1 ampere for relays rsted up to but not including 25 amperes
fully rated, and 1 aspere for relays rated from 25 amperes up to and {ncluding 50 -
gaperes. The contact test current shall be 5 amperes for all relays rated higher
than 50 amperes. The open-circuit voltage shal) not exceed 6 ¥ dc, except that for
relays 25 amperas and up, the open-circuit voltage shall not exceed 28 V dc. Al
contacts shall be continuously monitored for contact veltage drop.
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In place of the above test, relays rated for low level operstion shall de subjected
to the following 2,500-cperation run-in test. The operation rate shall be one to
five operations per second. Relays shall have the contacts loaded as follows: Open
circuit YToad voltage shall be 10-50 sf11ivoits (dc or peak ac), The load current
shall bde 10.50 microesperes. Al1 contacts shall be continucusly amonitored for
contact resistance a3 specified i 3.39.

4.7.30.1 Temparature cycling. Ralays shail be tested (n accordance with method
107‘of llL-sTU-;U!. tast conalgion 8. The following details and exceptions shall
apply:

The relay shall be subfected to three cycles of thermal shock 2t each of the
temperature extremss. A cycle shal) start at high temperature. During the first two
cycles, the relay shall be energtzed with maxisus rated coil voltage or current
during high temperature and de-energized during low teaperature. At high
temperature, for magnetic Tatch relays, the latch cotl shall be enargized during the
first 30 minutes and the reset coi) energized during the last 30 minutes. Ouring the
third cycle, the relay shall be tested as described below:

* 4,7.30.2 MHigh tesperature operation. The relays shall be subjected to maxiaum
rated temperaturs v maximum voltage or current applied to the cofl for 1 hour.

The plctuv voltage shall be measured as specified 1n 4.7.2.2 and recorded. For
magnetic latch relays, the cotl voltage or current shall first be appiied to the
latch coil for 1 hour, and then the latch pickup voltage shail bDe measured 4s
spacified 1n 4.7.2.2 and racorded. The coil voltage or current shall then bde applied
to the reset cotl for 30 minutes and the reset pickup voltage shall be measures as
specified 1n ¢€.7.2.2, and recorded. While still at this temperiture, the relays
shall be tested as specified in 4.7.30.

* 4.7.30.3 Low temparature operation. Following the high temperature, relays shail
be subdbjected to e #inteum rate emperature with coil or colls de-energized for !
hour. At the end of this perfod, the dropout voltage shall be mesasured ds specified
ta 4.7.2.3 and recordad. For sagnetic latch relays, the latch end reset voltage

. shall be measured as specified 1n 4.7.2.2 and recorded. While at this teaperature,
© the relays shall be tested as spacified in 4.7.30.

4.7.30.4 Internal moisture detecticon. Following low temperature, the relays
{catVs de-ensrgized] shaly be held ot 25°C for & minfwum of 1 hour. The insulation
resistance of all contact pins to case only, shatl be measured and recorded. The
relay ¢oil shall be energized with 140 percent of rated voltage for 4 period of 2-1/2
sinytes. The fasulation resistance of all contact pins to case only shall be
sonitored continuously during this perfod and the lowest value recorded.

4.7.31 Resistance to solvents (ses 3,40). Relays shall be tested in accordance
with sethod 215 of RIL-510-202. The Tollowing details and exceptions shall apply:

a. Portion to be drushed - A1l marking aress.
b. Solvent solutions - The solvent solutions used in this test shat) consist of
the following:

solvant Test Thutld solvent Test Tluld

] | ]
I [ [
it I |
RitL-L.7808 I ISotvent {a) specified In |
NIL-L-23699 il { method 215 of KIL-5TD.202]
RIL-H-83306 I 8 iSelvent {b) specified In |
MIL-A-B824) [or othelyne glycol) 11 | method 215 of MIL.STD.202|
NIL-C-25769 (d{luted for cleaning) || 9 ISolvent (c) specified in |
RIL-T-5624 I} : method 215 of IlL-STD-ZDZ‘

—— v —— ——
R A
 ————— d——

%.0.) (see 3.42). When specified
] -5T0.202.
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* 4,7.33 lnsertion and withdrawal force {see 3,42). Insertion and withdrawal forces
of the mating relay and socket shall be tested as specified in MIL-5-12883, unless
otherwise specified (see 3.1).

8. PACKAGING
* 5.1 Preservation. Preservatton shall be level A or C, or as specified (see 6.2).
5.1.1 Level A.

5.1.1.1 Cleaning. Relays shall be cleaned {n accardance with MiL-P-116,
process C-1.

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

5.1.1.3 Preservative application. Preservatives shall not be used.

* 5.1.1.4 Unit gacks. Relays shall be individually unit packed in accordance with
the methods of NIL-F-115 designated herein insuring compliance with the applicadle
requirements of that specification.

* 5.1,1.4.1 Hermetically sealed relays. Hermetically sealed relays shall be unit
packed in accordance -itﬁ method J11. The unit container shall conform to PPP-B.566,
PPP-B-676 or PPP-B-636, class weather resistant.

*» 5.1.1.4.2 MNonhermetically sealed relays. Xonhermetically sealed relays shall be
unit packed in accordance with subosethod 1lc. Each unft pack shall be pisced in &
supplementary container conforming to PPP-B-566, PPP-B-676 or PPP-B-636, class
weather resistant.

* §.1.1.5 1ntermediate packs. Intermedfate packs are not requfired.

* §.1.2 level C. The level C preservation for relays shall confors to the
MIL-S5TD-73% requirements for this level.

5.2 Packing. Packing shall be level A, B, or C, or as specified (see 6.2).
Packing may be omitted for unit packs, util{izing a container conforming to PPP.B-636
providing the requirements for closure, waterproofing, and banding, applicable to the
1a

vel of packing, 2re met,

§.2.1 level A. The packaged relays shall be packed in fiberboard containers
conforming to PPP-B-636, class westher resistant, style optional, special
requirements. In lleu of the closure and waterproofing requiremsent in the appendfx
of PPP.B-636, closure and waterproofing shall be accomplished by seslirng a1l se:ams,
corners and sanufacturer's joint with tape, two inches minimum width, conforming to
PPP-T-60, class 1| or PPP-T-76. Banding (reinforcement requirements) shall be applied
in accordance with the appendix to PPP-B-636 using nonmetallic or tape banding only.

5.2,.2 Level 8. The packaged refays shall be packed in fiberboard containers
conforming to PPP-B-636, class domestic, style optional, special requirements.
c}ﬁsﬁl’i sha"} hi in acesrdsnce wtth She sannandde ¢thapatasn

ENLT WiIeil RIIT EYgpTIIvIia wrwis v

*

5.2.3 Level C. The level € packing for relays shall conform to the MI1L-STD-794
requirements for this level.
5

.2.4 Unitized Yoads. Unit{zed load, commensurate with the level of packing
specified Tn the contract or order, shall be used whenever total guantities for
shipment to one destination equal 40 cubic feet or more. Quantities less than 40
cybic feet need nat be unitfzed. Unitized Yoads shall be uniform {n size and

quantities to the greatest extent practicabdle.

5.2.4.1 tLevel A. Relays, packed as specified in 5.2.1, shaill be unitized on
_pallets in conformance with KIL-STD-147, load type I, with & fiberboard cspistorags

alid 4) positioned over the l0ad.

5.2.4.2 Level B. Relays, packed as specified in 5.2.2, shall be unitized as
specified in 5.2.4.1, except that the fiberboard caps shall be class domestic.

56




Downloaded from http://www.everyspec.com

NIL-R.6106J

£.2.4.3 Level €. Relays, packed as specified tn 5.2.3, shal) be unitized with
pallets and caps of the type, size, and kind commonly used for the purpose and shall
conforms to the applicadble carrier rules and regulations.

* 5.3 Marking. In additior to any special or other fdentification marking required
by the contract or purchase order {see 6.2}, each unit pack, suppiemenisry and
exterior contatner, and unitized Ytoad shall be marked in accordance with MIL-STD.129.

5.4 General.

5.4.1 Exterfor containers. Exterior containers (see 5.2.1, 5.2.2 and 5.2.3) shal)
be of a oinimum tare ang cube consistent with the protection required and shail

contain equal) quantities of fdentical stock nunbered {tems to the greatest extent
practicable.

5.4.2 Packaging inspection. The inspection of these packaging requirements shall
be in accordance with 45,73,

5.4.3 Arsy procurements.

* £.4.3.1 Level A unit packs. All unit and supplementary contatners shall wither be
weather [or water) res‘sgonf or overwrapped with waterproof barrier saterfals or, for
paperboard containers, conform to PP-p-566 or PPP.B.676, varfety 2 (see §5.1.1.4.1 and
5.1.1.4.2).

* 5.4.3.2 Level A and level B glctln?. For level A packing when Quantities per
destination are less an a un Ie oad, the fiberboard containers shall not bde
banded but sha)) be placed 1n a close fl:ting dbox conforming to PPP-B-60)1, overseas
type; PPP-B-621, class 2, style & or PPP-B..585, class 1, style 2 or 3. Closure and
strapping shall be in accordance with applicable contatner specificetion except that
actsl strapping shall conform to QQ.5-781, type I, finfsh A, When the gross weight
exceeds 200 pounds or the container length and width 135 48 x 24 inches or more and
the weight exceeds 100 pounds, 3 = 4 inch skids (Yasid flat) shal) De applied in
sccordance with the requirements of the container specification. 1If not described in
the container specification, the skids shall be applied 1n & manner which will
adequately support the item and facilftate the use of material handliing equipment.
For level B packing, fiberboard boxes shall be weather resistant as specified In
level A and the containers shall be banded (see $.2.1 and 5.2.2).

5.4.3.3 Level A and B unitizatfon. For level A and B unitization, the fiberboard
caps shall be woather resistant and softwood patlets conforming to NN-P.71, type VI,
size 2 shall be used. The loads shall be bonded to the pailets by strapping
conforming to Q0-S-761, type I, finish A or shrink film (see 5.2.4.) and 5.2.4.2).

* 5.4.3.4 Commercia} Eackagina. Commercial pasckaging shall be in accordance with
the requiremsents ¢ - - 8.

6. MNOTES. This section is provided as information only and i35 not & specification
requireoent.

6.1 Application data. For detail application and selection data, see MIL-STD-1346.

6.1.1 lIntended use. Relays conforming to this specification are intended for use
in direct or alternating current {single or multiphase) electrical systeas as 4 means
of controlling the meking and bresking of circuits for electrically operated
equipment and devices. JTheir principal arsas of spplication are alfrcraft, missiles,
spacecraft, and ground support equipment. This does not preciude the use of these
relays in other ailtitary applications.

6§.1.1.1 Contact rating. Unless otherwise specified, the contact rating of relays
covered by this spec cation i3 based on load endurance tests which establish the
relay's capability to switch intermediate losds from 100 @A up to maxfmyn contact
rated losds. Separste requirements are included §n this specification for
dezonstratlng s relay "ife fatlure rate of 1 percent tn 10,000 relay operations {1 x
10° MCBF) with a 90.0 percent confidence level on qualification and & 60 percent
confidence Jeve) on acceptance testing when established rellability is specified.

e
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6.1.2 Contact switching capability. Relay cantacts shall be capablie of switching
poth & viriety of different Yoad types and do so under a varitety of load Vevels.
{The extent of thne contact capability requirements shal) be as specified [see 3.1).)
in general, the requirements will fall into the following catagories: :

6.1.2.1 Type of Yoads. The types of loads to be switched shall be classified as
being among the following:

dc AC
a. Resistive {4.7.76.4.3) {4.7.76.4.7)
5. Inductive {4.7.26.4.1) {4.7.26.4.5)
c. Hotor (4,7.26.4.2) {4.7.26.4.6})
d. Lamp (4.7.26.4.4)

6.1.2.2 Percent rated load capability. The contacts shall be capabie of switching
the specified 1oad types not only at the full rated capacity values as specified (see
3.1}, but alse capable of doiag so under the following different lcading conditions:

3. Low level {(when specified) {4.7.26.7}
b. Intermediate current {4.7.26.6)
¢. Rated (fuli) load (4.7.26.4)
d. Overload {4.7.26.1)
e. Rupture (interrupting capacity) (fail) safe requirement} {4.7.26.2)
f. Circuit breaker compatibility (when specified) (4.7.26.3)

6.1.3 Contact voltage rating. Users of relays are cautfoned that a 115/200 velt
rating indicates that the relay is designed for use in a 3-phase system. The relay
* may not be capable of having 200 volts applied per pole across one set of contacts.

Prior to using relay with suych a rating in a circuit where it {s required to

interrupt 200 volts across an individual set of contacts, the manufacturers of the
relay should dbe consulted.

6.1.3.1 Load transfer rating, 3.phase ac. Unless & load transfer J-phase ac
rating specifying both current and systetm voltage is on the specification sheet,
relays are not to be used {n J.phese load transfer applicatians.

6.1.4 lIntermediate current. Contact performance may be impaired when contact
current or valtage 1s substantially less than rated value. The intermediate current
test area lies between "low level®” circuit and full load. Passing the test for
either or both of these extremes does not indicate aperation in the intermediate
current area; hence, this test provision. The intermediate Current test was
originally devised as a means of detecting contact contamination caused by breakdown,
under certain arcing conditions of internal gases in hermetic sealed relays. These
qases formed carbon deposited that increased contact resistance. The practice of
using these values as an intermediate current rating is misieading as relays capable
of complying with the test may also be used at lower values. If the relay 1s used to
switch a current value which is substantfally Tower than that used i{n the
intermediate current testing, the relay shoud be subjected to testing at that lower

surrent value. Other terms of intermediate current include minimum, contamination,
and mixed loads.

* 6.1.5 Capacitive loeds, A capacitor load, or any joad having a capacitor in
naralle), can theoretically sustain an infinite current during switching transients.
Therefore, the total circuit must be analyzed to determine the circuit fmpedance
including wire resistance and power supply impedance in series with the capacitor,
and the peak supply voltage {(ac or dc). 1In order to insure that this current will
not weld the contacts, & relay should be specified which has a motor lcad rating that
is greater than 18 percent of the peak switching current. A second detrimental
phenomena associated with capacitive loads and dc power supplies affects the number
of 1ife cycles. The arc generated during contact bounce when closing contacts will
transfer material from one contact to the other. Since the break current {5 very
low, the material transferred tends to build up like a stalactite leaving 2
corresponding cavity on the mating contact. (With loads having break currents, the
material tends to disperse {(smooth out) during contact break.) After a number of
cycles, the stalactite will catch in the cavity and the contacts will not open.

Thus, the number of 1ife cycles may be reduced. Since ft 1s difficult to predict the
~otal 1ife cycles for a relay used under these conditions, it is recommended that the
ipplications engineer contact the manufacturer and discuss any application where the
“ inrush gurrant {5 greater than 18 percent of the motor load rating of the relay.
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* 6.1.6 Transformer loads. A transformer with an open circuit secondary oay have a
very high~Tn-rush current on the first half cycle of supply voltage, core saturation
depends upon the supply voltage phase at turn-on relative to 1ts phase st turn-off.
{vith average transformers, this {n.rush current can be 40 to 50 times greater than
the rated current.) The worst case surge current 4t turn.on would be equsl to the
peak supply voltage divided by the circuit fmpednce. The circuit impedance would be
the dc resistance of the primary winding on the transforaer in serfes with the wire
rosistonce, the power supply {aspedance and any other elements in the primary
circuit. A reloy should be specified that has & motor load rating that {3 greater
then 18 percent of the peak surge current.

* §.1.7 Special applicatieons. The criteris for selecting relays discussed in
paragraphs 6.1.5 ans C.1.0 above apply for normal conditions. Somse applications,
such as squid firing, require only & few relay cperations for test and the final

operation. In these specis) cases, the relay manufacturer should be contacted to soe
1f a sneller relay can perform the required servics.

* §.2 Ordering data. The acquisition document should specify the following:

Title, number, and date of this specification.

Type of relay (see 1.2).

It scapling plan € 13 required (see 4.6.2.2.1).

AN, NS, or specification sheast part nuaber.

Inspection of commercial packaging (see 4.6.3).

Levels of preservation and packing requirec {see 5.1 and 5.2).

If special ar other identification marking is required {see 5.3},

C- R X - N-4

6.3 Qualification. With respect to products requiring qualificestion, awards wid)
be made anly Yor tuch products as have, prior to the time set for cpening of bids,

-

been tested and spproved for inciusion 1n the applicable Quaslified Products List,
whether or not such products have actually been 30 listed by that date. The
attention of the contractors §s called to this requirement, and manufacturers are
urged to arrange to have the products that they propose to offer to the Federal
Governoeant, tested for gualification 1n order that they msay be elfgfble to be swarded
contracts or ardars for the products covered by this specification. The activity
responsible for the Qualified Products List {s the Air Force Acquisition Logistics
Divisfan, Electranic Support Division (AFALD/PTSP), Gentile Air Force Station,
Dayton, Ohfo 45444, and {nformation pertaining to qualification of products say bhe
obtained from that activity.

6.4 Definitions. The following terminolooy wil) be usad in this specification.

6.4.1 Nominal voltage. The standard designation which approximates the normal
voltage of the systea on which the relay is designed to operate.

6.4.2 Systes voltlgc. The nominal voltage of the electric system in which the
I he raqulred

relay wil to opesrate [see 4.4.1),

6.4.3 Control voltage. The voltage applied to the cof) to control the relay.

6.4.1.1 Raximum control voltage. The deslgn saxjmum voltage which may be applied
continuously l(or under & specified operating cycle for intermittent ratings) under

the epacified 2mbiant conditions,

6.4.4 Pickup {operate) voltage. The maximum voltage of a relay at which the
energized Tunctlon will be completed (see 3.7 for the design requirement].

6.4.5 Drogout (release) voltage. The maximum or miniaya voltc?e at which all the
relay contacts wTTT revart Lo the de-snergized postticon {see 1.8 for tha design

regquirement).

-

* 6.4.6 Hold voltage. Hold voltage i3 the voltage at or above which:
(a4} The a.mature shall not sove from {ts operated position, or
{b) The normally open contacts shall not open; the normally closed

contacts shall not close.

Caution note: The use of any coil voltage less than the rated voltage will
compromise the operation of the device.
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6.4.7 Rated resistive 1oad. The current load specified {see 3.1).

6.4.8 Rated inductive 1cad. The current load specified (see 3.1).

$.4.9 Rated motor Yoad. The normal current load specified (see 3.1),

6.4.10 Rated lamp load. The normal current load specified {see 3.1},

* §.4.11 lInspection terms. MIL-5TD.109 applies for definitions of inspection teras
used herein.

6.4.12 Rupture test. A test defined to determine the interrupting capability of
the contacts of the relay.

6§.4.13 Coi) current. The current which flows through the coil when maxtmum
control voTtage is applied with the reiay stabiiized at room tempersture and the
measurement taken within 60 seconds after application of coill voltage.

6.4.14 Economizer colls. An economizer coil {s one that has a high inrush current
for pickup and a Tower holding current.

6.4.15 MNinimum operating cycles. The minimum number of operations which the reiay
{s capable Oof performing under the conditions specified.

6.4.16 DegaSslng. The vacuum baking process whereby unwanted contaminants are
removed from hermetically sealed relays prior to sealing (see 6.9).

6.4.17 Dgerat1ng time. The elapsed tiwe from the iastaat the coil is Eﬁéf?iiiﬁ
with nominal voTtage to the moment all the normally closed contacts open or ail the
normally open contacts close, whichever i3 longer.

6.4.18 Release time. The elapsed time from the moment the coi) current starts to
drop from Tts rated value to the moment a1l the normally cpen contacte open or the

normally closed contacts close, whichever {s longer. Tnis time does not inciude the
additional delay caused by external cofl suppression.

6.4.19 Contact bounce. The time duration of uncontrolled making and breaking of

contact when relay contacts are moved to the closed position or when closed contacts
are open momentarily by dynamic forces.

6.4.20 Contract disturbance. Any voltage that occurs across & pair of closed

contacts caused by vibration that s greater than 1 percent of the open circuit
voltage.

6.4.21 Duty cycle. A statement of time relative to energizing and de-energizing
relay contacts, en both normally open and normaily closed contacts or relays are

being tested simultaneously, the specified duty cycle applies to the normally open
contacts.

6.4.22 Adjunct sealant. Any hydrocarbon or silicone material) used on the exterior
of the uni® to {mprove the hermeticity of a hermetfcally sealed relay.

6.4.23 Examination of product (see 4.7.1}. This test is performed to verify that
materials, design, construction, physical dl

mensions, weights, marking, workmanship,
and basic electrical operation are as specified in the detatled specification and
tris specification. Since this test {s applicable for both qualification and quality
conformance (group A tests) {nspections, ft is limited to those tests which are
nondestructive,

6.4.24 Strength of terminals and mounting studs {see 4.7.11). This test is
intended to verify 2t the terminals and mounting studs have sufficient inherent
strength to withstand normal installation and wiring stresses without thenselves

failing or causing any part of the relay to faf).
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6.4.25 Sealing (see 4.7.28). This test {s performed to determine the effective
nest of the seal of 4 hermetically sealed relay which is either evacuated or contains
air or gas. A defect in any portion of the surface 2res of p sealed relay can persit
entrance of damaging contaminants that could reduce 1ts effective 11fe. Knowing the
saxipum leak rate and the net sealed gas voluoe may also be useful fn determining
the ofn{eum time required for a4 relay to experience internal pressures in the corona
region (e.g., gas back.fiVled relays in a space environment or a vacuua relay 2t seas
Tevel)l which may result in dielectric Fallure. The twp methods utilized for teak
detection in this specification are helium detection and radioactive gas. (Refer to
Engtineers Relay Handbook section 2 for additfonal fnformation.)

6.4,26 External parts (see 4.7.1.1). Thig test 1s performed to verify that if
solder fofnts are used to attach externa) parts to the relay, they possess sufficient
gechanical strength to withstand the combination of high teopersture and mechanical
stress without faflure. (Welding {5 to be desired.)}

6.4.27 Insulation resistance (see 4.7.5). The purpose of this test 15 o measure
the resistance affered by the Insulating memsbers of the relay to an iopressed direct
voltage tending to produce a leakage of current through or on the surface of these
mepbers. A knowledge of {nsulation resistances §s Important, even when the valuey
are comparatively high, as these values may be limiting factors in the design of
high-impedance circuits. Low fnsulatfon resistances, by permitting the flow of large
leskage currentsy, can disturd the operation of circuits iIntended to be {solated, for

to deterforsetion of the insulation by heating or by direct.current electroiysis.
Insylation restistance seasurcaents should not be considered the equivalent of
dielectric withstanding voitage or electric breakdown tests. A clean, dry insulation
pay have & high insylation resfstance, and yet possess a mechanical fault that would
cause fallure {n the dielectric withstanding voltage test. Conversely, a dirty,
deteriorated insulation with a low insulation restistance msfght not break down under 2
high potentisl. Since insylating seabers conposed of different materfals or
coobinations of mater{als may have Inherently different insulation resistances, the
aumerical value of measured insulation resistance cannot properly be taken as 2
direct mcasure of the degree of cYeaniiness or absence of deterivration. The test i

especially balpful in deseraining the estent to which insulating properties are
affected by deterforative influences, suth &s heat, &oisture, dirt, oxfdation, or

Toss of volatile materials,

* 6.4.28 Dfelectric withstanding voltage (see 4.7.6). The dielectric withstanding
voltage test lalso cavied high potential, {Hi-Pot) Over potential, voltage-breakdown,
or dielectric strength test] consfsts of the spplication of 2 voltage higher than
rated voltage for s specific time between mutually fnsulated portions of 3 relay or
between fnsulated portions and ground. This {s used to prove that the relay can
operate safely at fts rited voltage and withstand aomentary overpotentials due to
switching, surges, and other similar phenomena. Although this test s often catled &
voltage breskdown test, it s not intended that this test cause insulation breakdown
or that it be used for detecting corona, rather it serves to determine whether
insulating materials and spacings in the component part ére sdequate. When a relay
ts faulty {n these respects, application of the test voltage will result in either
disruptive discharge or deterforation. Disruptive discharge is evidenced by
flagshover (surface discharge), sparkover (air dischargel, or breakdown (puncture
discharge). Detericration due to excessive leakage currents may change electrical
parameters or physical characteristics.

6.4.29 Contact voltage drop/contact resistance (see &.7.7 and 4.7.7.1}. These
tests are performed to determine the voltage drop {or resistance) introduced by
electrically contacting surfaces while carrying current. For practicai reasons,
Teads and terminal drops {or resistances} may be 1ncluded in the measurenent. In
many applications, contact voltage drop (or resistance) s required to be low and
ttable to avoid adverse effects on the accuracy of the circuit conditions and to
prevent overheating at high currents. Different test methods wmay result in variances
{n medsured values. The most stringent method 1t to close the contacts prior to the
ioad application, use the lowest practical Joad, weasure the contact resistance {or
contact voltage drop) imnediately following Yoad apitcation, remove the load, and
open the contacts. Making and breaking the 1oad end sllowing the resistance to
stabflize wil) result §n the lowest contact resistance {or voltage drop) readings.
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6.4.30 OC coll resistance (see 4.7.8), This test 1s performed to measure the
direct current {dc) resistance of the relay coil winding.

6.4.31 Cot1l current (see 4.7.9). This test {s provided to establish a
standardized means to ver{fy relay cofl integrity when other means such 2s dc ¢oi)
resistance are impractical, e.g., relays using diode polarization and relays using
economiZer colls may result in errponepus meter readings. The test measures the
currant which flows through the ¢cof) when maximum control voltage is applied with the
relay stabilized at room temperature and the measurement taken within 60 seconds
after application of cofl voltage. It {s important to realize that cofl current wil}
gecrease with the length of time the voltage is applied to the coll, It {s also
ngssible to fafl the coil current test if the readings are taken within the first few
seconds of voltage applicatian but pass the test if the readings are taken near the
end of the allowable 50 second 1imit. (Maximum coi) current values apply to 25°C and
not 3% low temperature when they will be higher.)

£.4.32 Pickup (operate] voltaqe (see 4.7.2). This test is performed to verify
that the relay will operate {pickup/pull 1n with 311 normally ¢losed contacts open
1nd 31) normally open contacts closed) within the 1imit of the specified pickup
voltage. There are two basic methods of performing this test which may result in
slignt variances in readings. The first and most widely used (required for relays
rated at 25 amperes and yunder) fs to start &t Zerp volts &nd ramp the voltage to the
point of relay pickup. This method has the advantages of allowing determination of
actyal pickup voltage and differentinls in contacts opening and closing. However,
uniess the ramp rate is specified, variations in measured pickup voitage may resuit
due %o differences in coi{) heating. The second method is to start at zerc volts and
step to the specified pickup voltage and determine {f the relay has pleked up. 7This

method nhas the least heating effect on the coil and best approximates the coil source
during actual application of the relay.

6§.4.33 Hinh temperature pickup voltage (see 4.7,2.2)}. The purpose of this test is
to verify tnat the relay will operate (pickup/pull In with all normally closed
contacts open and 411 normally open contact cliosed) within {ts specified pickup

voltige at the manimum rated temperature after the cofl has been energized for a
specific period of time.

NOTE: Do not assume the speciffed high temperature pickup in actual application
uniess there is no load on the contacti{s). Any contact loading at these
temperatures will increase the pickup value.

6.4.34 Dropout voltage (see 4.7.2.3). The purpose of this test is to verify that
the relay Will aropout (with all normatly closed contacts closed and all normally
open contacts open) within the specified dropout voltage range. Like the pickup
voltage test, there 2re two basic methods of performing this test which may provide
stignt variations in readings. The first and most widely used method 15 to
instantaneously apply maximum rated voltage to the coil (1ong enough to cause the
relay to pickup) and ramp the voltage down top the point of dropout. This method has
the advantages of a)llowing determination of the actual dropout voltage and
differentials in contacts opening and closing. However, unless the ramp rate is
specified, varfations in measured dropout voltage may result due to differences in
coil heating. The second method 1s to instantaneously apply maximum rated voltage to
the coil and step the voltage down to just above the maximum dropout voltage and
determine if any of the normaliy closed contacts have closed. Then to step to the
mininum dropout voltage and determine 1f 21} the normally closed contacts have
closea. This method has the least heating effect on the coil and best approximates
the col) source during actual application of the relay.

NOTE: it is important to instantaneously apply maximum rated voltage to the coil

during the performance of this test since sfgnificant errpr may be introduced by
ramping the voltage.

6.4.35 Contact bounce, operating and release times (see 4.7.4}. The purpose of
these tests 15 to veriTy the timing of the relay when nominal coll voltage {s applied
and removed from the cofl. Although timing may not be critical in a particular .
application, it {s important that the relay function within these limits in order to
pass the rated load tests. All of the above tests are applicable to making of the
contacts and do not apply to the breaking or transfer time which {s often found
critical 1n ac relays or dc relays with diodes.
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6.4.36 Mechanical Vife (endurance at reduced load) (see 4.7.20). This test is
perforged to verify thet ot 25 percent of rated resistive Toad, relays rated under
25 amperes have a life capability of four times the specified oinioun operating
cycles, and relays rated at 25 amperes (and above) have o Vife capability of two
times ths specified minimun operating cycles. This test 11lustrates (very
conservatively) the inverse relattonship between contact loading and life,

6.4.37 Mechanical interiock {see 4.7.29). The purpose of this test is to
determtne that relays wivh dqual coll clrcults and a bullt-in oechanical interlock,
will not switch to the opposite state a3 Jong as the first state {5 maintained
closed,  efther by the cof) being energized or due to a favlt such as welded
contacts. Catastrophic faflures fn such circuits as motor reversing and load
transfer between power suppiies couvld occur §if this interlock feature dogs not
function properly. The proper functicning of the mechanical interlock feature
fnsures that only one set of main contacts can be closed #t a tiame and preferadly
that those first closed reaain closed 23 long a5 that ¢oil 1s energized even when the
second cotl s energized subsequently. Some magnetic lat¢ch twocofl two-position
relays will asgume & neutral position with both cofls energized.

6.4.38 Continuous current {soe 4.7.15). This test {s performed to verify that the
relay will Tunction properly and sustain no visible damage when exposed to conditions
which result in oaxisum relay heating (i.e., maximum sobient temperature, altitude,
rated load, and coil voltage).

6.4.39 Electromagnetic interference of cofl clrcuft (see 4.7.10). These tests are
parformed To Tnsure that the colls of ac operated refays 60 not emit EMI beyond
specified limtts, that transfents suppression circuits on dc operated relays are
functional, and that the transfents generated by these suppressed cofls (cofl kick)

are below spactified 1imits. These tests are not applicable to EM! geaerated by
contsct switching.

6.4.40 Oporationa) relisbility (screening) {(see 4.7.30). The purpose of this test
1s to screen out substandard relays. y ng the relays for s Vlaited number of
operations at reduced current levels detects those relays that may develop bigh
contact rettstance or fat) to operate in subsequent testing or service. It is a
group A test requirement for established reliadility relays. When this requireneat
{3 specitied these {35 reasonabdle assurance thit relays sublect to "infant mortality”
have been eliminated.

* §.4.4)1 Load and endurance (see 4.7.26). The purpose of these tests is to prove,
with & high degree of confidence that the design and construction of the relay (s
such that 1t meets the performance requirements of the specification. The duty
cyclet Yisted for vach test are considered typicel and are histuricall{ based on an
application. The same rationaie applies to the percent of rated load listed for each
test. It is generally recognized that no one specific relay application will be
required to sae the 1oads 1isted, but the tests Visted will be within the majority of
the applications. In selecting a relay for its application, one must be faniiiar
with the application and then select a qualified relay that has those design
requiresmants listed. 1f the relay 13 used in the application in which the duty
cycle, or 1ifu, or some other desfgn characteristic listed 4n the specificotion is
exceeded, additional testing or a new type of relay aay be required.

*Casution: Attantion is directed to the fact that contact load tests are established
wTth ne externs] shunt across the cofl.”

6.4.42 Overload (see 4.7.26.1}. 7This test {s performed to verify that the relay
1s capable of making and Breaking an overload condition as might be experienced when
switching the Inrush current of s notor load without significantly affecting the
contect voltage drop requirement; 1.e., contact voltage drop test passage is required
sfter overload but not after rupture.

6.4.43 Rupture (see 4.7.26.2) (does not apply to fast cycling conditions). This
test {3 performed to verily that the relay has sufflicient thermal capability to make

and break sevars fault cr=rents wihout catastrophic faflure.
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6.4,44 Intermediate (mixed Yoad) current (see 4.7.26.6).

The purpose of this test {s to verify the following:

(1) For relays whose main contacts are rated at 20 amperes and below and
ayxiliary contacts of any relay -- verify the capabliifty to switch
intermediate level loads, or intermediate and power level loads concurrently
on adjacent contacts or poles. The contact loading of the relay {s
determined by its contact form/pole configuration.

(2} For relays whose main contacts are rated sabove 20 aaperes -- verify the
capability to switch reduced power level loeads (i.e., 10 percent of rated

resistive 1oad) or reduced power level and rated loads concurrently on

adjacent poles or contacts. The contact loading of the relay is detarmined

by its contact pole configuration.

As a result of the foregoing, this test can be thought of and consisting of two

{1) Intermediate level 1oad sub-test.
{2) Reduced level Toad sub-test.

6.4.45 1Intermedfate level load sub-test. The intermediate level load lies between
low level and power level loads. Generally, it is considered to be in the order of
from 0.050 te 1.0 amperes at from 0.100 to 28 volts open circuit with the contact
material and the atmosphere in which switching takes place dictating specific
boundary Timits within this range. Contacts required to switch loads within this
range may experience serious performance degradation If certain volatiie contaminants
are present. The energy available in the intermediate level 1cad is sufficient to
cause breakdown of these contaminants but insufficient to redove the résilitant
products from the contact fnterface. The end result §5 excessive contact voltage
drop. -

The test currents and voltage required by this specification are considered to result
in the maximum adverse eftect 1f the before-mentiovned contasinants are present, and
hence are best suited to detect their presence. The condition is accentuated by
testing at maximum rated temperature, at a duty cycle designed to Cause near maximun
coil heating. The test values Should not be construed as minfoum ratings of voltage
or current since relays complying with the specified requirements may also be used
for switching Jower values within the intermediate level load range. 1n addition to
verification of intermediate level load capability, single pole doudlie throw relays
and multi-pole relays are tested to verify that arc-products produced during power
teve)l switching do not affect the fntermediate leve) load capability sufficiently to
exceed the specified performance requirements.

6.4.46 Reduced level load sub-test. The reduced level load sub-test provides
verification that relays rated abaove 20 amperes have the capability of switching 10
percent of their rated load. For multi-pole relays, this verification is
accomplished with an adjacentttpole concurrently switching rated load. Although this
test is performed at a reduced level, the load is well within the power level range

and as such should not be construed as providing verification of intermediate level
load capacity.

6.4,47 Load transfer, single or polyphase ac (see 4.7.26.5). This test s
performed To verify that a relay has sufficient cantact gap to 2llow locad transfer
between unsynchronized ac busses. The load transfer current rating is normally less
than the resistive rating to lessen the contact arcing. caution: Use of a diode
icross the relay cofl will slow armature speed and thus allow sufficient time for
jonization of contact airgap. The arcing must be reduced to preclude a source-to-
source short from occurring due to the possiblity of up to a 180" phase angle
difference between the two sources (resulting in twice the peak }ine-to.neutra)
voltage between the contacts). Relays without established Toad transfer ratings
should not be used 1n catastrophic unless relay 1s 30 designed.
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6.4.48 Low level (see 4.7.25.7). 7This test 1s conducted for the purpose of
determining electrical contect relaibility under low-level switching conditions in
the environment 1n which the contacts operate. A low level switching circuit is one
fn which the voltage and stored energy are sufficiently Tow 50 that the resistance of
a patr of contacts {3 nat affected by electrica) phenomena associated with the
eictrical current flow or the switching. Such a circuit fs also one where the
voltage or the current 13 too low to cause any physical change in the contacts;
contact resistance can only be affected by changes in the contacts ceused by
sechanica) action on the contacts. Electrical loads, which resylt 1n 2cring across
electrical contects, affect contact surfaces in many ways, aostly favorable to
reductio of contact reststance, since 1nsulating films and small rought raised areas
on the contact are burned away or welted down, to reform as 2 more even and larger
contact surface. Under low.level conditions, the advantages, as well as the
occasional dissdvantages of this arcing will be absent. If low-level loads and
intermediate or power loads &are to be applied to different pafirs of contacts on the
same component part simultenecusly, reliabflity of the low-level conditions can be
impaired. This §s due to deposftion of foreign materials resuiting rom vaporization
surrounding the contacts operating at larger 10ads in the same enclosure or in an
adjacent ares. Because of this fact, and dbecause low.level contacts may develop
films a3 a function of their environment, the contacts are tested in an evironment
sieilar to that in which they are used. This test In no way reflects the contact
capability in the intermediate or "siniaun’® current area and shall not be considered
4% & substitute for tetting in this area when specified.

6.4.49 Circuit breaker compatidility (see 4.7.26.3). This test demonstrates 2
relay's caps ty of operating tn electric circuits protected by circuldt breakers.
Specifically, 1t demonstrates the contact's capabidity of closing into and carrying
overloads for durations approximating the overload trip times of circuit breakers
without weiding, sticking, or exhibiting excessive voitage drop. The rupture or
overload tests do not provide sdequate assurance that the relay aspplication and
circuit breaker are compatibdle.

6.4.50 Environmenta) tests. The following tests are performed to verify that 2
relay has been designed to withstand or satisfactorily operated when exposed to the
various environmenta) stresses o5 may be experienced in application. It should be
recognized that by their very nature soge of the tests are in fact degrading to the

relay (e.g., vibration shock) and hence may reduce its 1ife expectancy if used as &
screening criterfon.

6.4.51 Thermal shock (see 4.7.12). Thts test is conducted for the purpose of
determining the resistance o7 a4 relay to exposures at extremes of high and low
temsperatures, and to the shock of alternste exposures to these extreaes, such as
would be experfented when equipment or parts are transferred to and from heated
shelters in arctic areas. These conditions way also be encountered in equipment
operated noncontinuously in low.temperature areas or during transportatioa. Although
1t s preferred that the specimen reach thermal stability at the temperature of the
test chamber during the exposure specified, in the interest of saving test time,
parts may be tested at the sinimun exposure cdurations specified, which will not
fnsure thermal stability, but only an approach thereto. Permanent changes in
operating characteristics and physice)l damage produced during thermal shock result
principally from variations in dimensions and other physical properties. Effects of
thersal shock include cracking and delsmination of finishes, openin of case seans,
rupturing or crackiaog of hermetic seais, and changes in electrical charecteristics
due to sechanical displacement, rupture of conductors or of insulating materials, or
outgassing and subsequent red position of volatile contaminants on contact interfaces.

$.4.52 Low telFerature operation {(see 4.7.13). This test is performed to verify
that the relay v unction properiy when exposed to eatended perfods of low
temperature. In asddition, relays using permanent magnets in their magnetic circuit

are subjected to conditions which tend to promote de-magnetization of the permanent
magnets and sudseguently are checked for pickup ability at high tesperature.

6.4.5) Shock {see 4,7.:.). This test 1s conducted for the purpose of determining
the contact stability and the suftability of the relay vhen subjected to shocks such
43 those which may be expected as a result of appiication, transportsiion, andé rough
handliag.

65



Downloaded from http://www.everyspec.com

MIL-R-6106J

6.4.54 Yibration (see 4.7.17). The vidbration test is perforued for the purpose of
determining the eflfect on componant parts and contact continuity of vibration in the
frequency ranges as may be encountered in aircraft, aissiles, and tanks.

Consideration for the frequency range and g level are the design capabflities and the
application requirements.

6.4.55 Acceleration {(see 4.7.24), This test 1s performed for the purpose of
determining the effects of accejeration stress on component parts, and to verify the

abiiity of the relay to withstand exposure to acceleration stress such as would be
experfenced {n afrcraft, missiles, ete.

6.4.56 Salt spray [see 4.7.19). The salt spray test {s performed for the purposs
of determining the ability of protective finishes or coatings of sealed relay
enclosures to withstand corrosion. It 15 {ntended as a practical qualitative
evaiuatfon of the protective properties of metallic and other finishes.

6.4.57 Sand and dust [see 4.7.14). This test {s performed to ascertain an
unsealed relay's ability to properly function following exposure to a dry dust {fine
sand) laden atmosphere. This test simulates the effect of sharp edged dust (fine
sand) particles, up to 150 micrometers {um) in size, which may penetrate {nto cracks,
crevices, bearings, and joints, and cause a variety of damage such as fouling moving
parts, making relays inoperative, forning electrically conductive bridges with
resulting "thorts® and acting as 2 nucleus for the collection of water vapor. and
hence a source of possible corrosion and malfunction of equipment.

6.4.58 Ozone {see 4.7.23). This test is performed on 311 nonhermetically sealed
relays lexcept those with potted wire lead terminals) to verify their ability to
withstand oczaone exposure without deterioration. Since ozone 1s formed when
electrical arcing occurs in an atoosphere containing oxygen, and oZone couses
deterioration of certain organfic materfals {(such as natural rubber) this test
discourages the use of such materials in the reiay’s construction which may be
adversely affected by ozone.

6.4.59 Explosicn proof (ses 4.7.25). The purpose of this test {s to determine f
an unsealed relay, while operating, will igntte 2n ambient explosive stmosphere,
Explosion proof relays must be designed on the principle that they will eventually

f111 with an expiostve mixture, and sooner or later, this explosive aixture in the
case will ignite. The relay case must have sufficient strength to withstand this
internal explosion. Any open channe)l between the inside and the outside must be
sufficiently long, tortuocus, and narrow to cool any exploding gases so that they will
not have sufficient heat to ignite the outside ambient atmosphere.

6.4.60 VYibration scan {see 4.7.27). This is a short form vibration test that fs
used for screening purposes similar to operational relafbility or for determining the
integrity of contacts following an endurance test.

6.4.61 Acoustical npise {see 4.7.18i. 7The acoustical noise test is conducted to
determine the effects on relays and contact continusty of acoustic sound fields that
are characteristic of aircraft, missile, and other high performance vehicles. The
acoustic nofse test is not intended to be a substitute for the conventional

sinusoidal or random vibration test when specified In the equipment specification.

G.4.62 Resistance to solvents (see 4.7.31). The purpose of this test {s to verify
that the markings will not become 11legible or discolored when subjected to solvents
{normailly used to clean solder-flux, fingerprints, and other conteminants from

printed-wiring and terminal board assembifes, etc.), jet fuel, hydrauiic fluids, and
Tubricating ofl.

* 6.5 C(Class O relays. Class D relays previously covered by WIL-R-61068 no Tenger
meet requirements of this specification. No new Class O relay standards will be
tssyed. Existing Clags O relay standards are fnactive for new design and are being
retained only for the purpose of procuring replenishment spare parts by governsent
activities. Quality conformance requirements to procure Class O relays to this
specification are listed {n table XXVIII. Class O relays were defined tn MIL.-R-6106B

as follows: Class 0 -~ Sealed or unsealed relays designed for 71°C maximum amdient
temperature, and 50,000 feet maximum alt{tude,
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6.6 Euullficatlon of single-phase rntinq. Qualification for 115/200 volts, 400
Hz, 3.phase ratings w sutomatically qualify a relay for the s2oe ratings at 115
volts, 400 Wz per pole.

& ;lniu;;-oT 2 years' shelf Vife, following which the relays should be satisfactory
for tntended use without further conditioning.

6.7 Storaage 1i{fe. Relays conforming to this specification should be designed for

6.8 Rated duty.

TapI F ywwiztt Nuallsty rsaafrensnra ranvivamante foar
FNAULE AAYTAAS L ERRY LUNTUTMENnLs " TywifTCwocise [+2
Tlass "0° releys. 1/

T Requirement | Test

3

] | 1
| Test : paragraph : paragraph :
[

] I 1 i
| Examinstton of product 2/ i 3.1, 8.3, 3.4, 1| 4.7.1 i
| | 3.4 and J.44 . |
| | | H
! Contact voltage drop or resistance : 3.13 1 4.7.7 :
i Pickup voitage i 3.7 i §.7.2, 4.7.2.1 i
|

: Dropout voltage ‘ 1.8 { §.7.2.3 :
I Ofelectric withstanding voltage 3/ : 3.12 { 4.7.6 :
i Seai i 3.37 i 4.7.28 i
| | | |
{ | | I

I/ Groups B and L not applicable.
2/ Reference to fungus growth not applicable,
3/ Change 2-5 seconds to 1 second.

6.8.1 Continuous duty. A contfnuous duty relay 1s & relay which may be energized
with saximun rated col] power indefinitely with contacts carrying maximun rated
currents at rated voltages without exceeding specified temperature ifoftations.

6.9 Degesstng. DOegassing is the process used to remove contaminants which could
be trapped Tnside the relay after 1t s sealed. Depending on the relay design and
Yoad switching requiremants, certain trapped gasses and contapinants can couse severe
reduction in 11fe cycle operations as well as contact resistance, diejectric
strength, and insulation reststance probleas. The backfii] gas {n an tmportant
elenent of the final degassing process and s selected specifically for the relay
design and switching requireoents.

6€.9.1 Degassin rocedure. There are many methods of degassing & relay end each

sethod (s selected E...a on the relay design as wel)l as the contact rating. For some
relays only an exchange of interna)l gasses is used and for others, Bore sophisticated
baking and backfilling 15 used. The following {s an example for one of the core
sophisticated methods of degassting & relay without a tipoff hole.

4. Place relay without encliosure attached fa vacuum oven.

b. Evacuate to Yess than 200 microns.

<. gea; to maximum rated asbient tewpersture with continved evacuation (see

-1).

d. Ralntseln hest znd vacuum for 12 hours or longer, continuing the treataent
unti{! 3 maxtimum pressure of 60 microns 1s reached.
Turn off heaters and metntain pressure for & hours.
Close evacuation valve and f11) chamber with the desired pressurtZing gas.
Open vacuus oven door into a controlled atmosphere chamber containing the
desired relay fil1 gas, assembie enclosure snd ses! before resoving from

rhamha s
‘naleer.

o e
. 8
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6.10 MHigher ratings in low classification. 1In certain instances, relays may have
higher contact Toad ragings [Voad-endurance] for ambient operating temperatures and
altitudes which are reduced from the paximum values specified {see 3.1). In these
¢circumstances, the relay may be qualified to the higher contact ratings by testing
the 2dditions) samples specified in table X111 per items {e) and {(f) at the reduced
temperatyre and altitudes which are so specified (see 3.1).

6.11 Load transfer ratings. Caution: Relays should not be used to transfer loads
between phases of unsynchron{zed ac power supplies uniess suftable ratings have been
established {see 3.1).

6.12 Coil transient suppression. The use of fmproper external coil transient
suppression circuits to el{minate or reduce the generation of transients may
seriously deteriorate the contact 1ife capabilities of the relay and 2s such should
be thoroughly evaluated with regard to the relay design.

6.13 AC coils. Coiis rated for 400 Hz operation may not necessarily operate
reliably at 60 Hz. Contact the manufacturer to detearmine whether this trade off {s
passible.

* §.14 Particle impact noise detection test {P.1.N.D., see 4.7.32). This test is
perforwed to detect the presence of Tree moving particulate contamination inside the
relay. Particulate conramination {s one of the major problems with sealed relays and
this screenfng test was developed to detect hard particles bg vibrating the relay at
a low frequency and G level and monitoring for random noise bursts using an audio
amplifier. 7This test is not 100 percent reliable since a particle mey be lodged when
the test {5 performed and later become dislodged during normal operatfon, but s
ctonsidered the most relfable method of detecting hard particle contamination such as
weld splatter. Because of tolerances in some larger relays, this test can not be
used reliably because of inherent noise within the relay causing a masking of the
noise made by a loose particie.

6.15 Changes from previous fssue. The margins of this specification are marked
with aster{sks to Indicate where changes {(additions, modifications, corrections,
deletions) from the previous {ssye were made. This was done 2s 2 convenience only
and the Government assumes no i1ialbility whatsoever for any inaccuracies in these
notations. Bidders and contractors are cautfoned to evaluate the requirements of
this document based on the entire content frrespective of the marginal notations and
relationship to the Tast previous fssue.

Custodians: Preparing activity:
Army - ER : Afr Force - 85
Navy - AS

Air Force - BS {(Project 5945-.0484)

Review activities:
Army -
Mavy - EC
AMr Force - 11, 99
DLA - ES

Urer activities:
Army -
Navy -~
Ar Force -
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