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M L-R-13718C

30 Septenber 1981
SUPERSEDI NG

M L-R-13718B

12 Novenber 1969

M LI TARY SPECI FI CATI ON

RELAYS, ELECTROMAGNETIC
24 VOLT DC

This specification is approved for use by all Departments and Agencies of the
Departnent of Defense.

1. SCOPE

1.1 Scope. This specification covers 24 volt direct current (Vdc)
el ectromagnetic relays (see 6.1).

1.2 Cassification. Relays shall be of the follow ng types and grades as
specified (see 6.2):

Type | - Continuous duty.
Type || - Intermttent duty.
Gade A - Wt er proof.

Gade B - Nonwat er proof .

2. APPLI CABLE DOCUMENTS

2.1 Governnment docunents.

2.1.1 Specifications, standards, and handbooks Unless otherw se
specified, the follow ng specifications, standards, and handbooks, of the
issue listed in that issue of the Departnent of Defense Index of
Specifications and Standards (DoDI SS) specified in the solicitation, forma
part of this specification to the extent specified herein.

SPECI FI CATI ONS
FEDERAL

L- P-509 - Plastic Sheet, Rod and Tube, Lami nated,
Ther nosetting.

Beneficial comrents (recommendations, additions, deletions) and any pertinent
data which may be of use in inproving this document should be addressed to:
US Arny Tank- Autorotive Command, ATTN:  DRSTA-GSS, Warren, M 48090, by using
the self-addressed Standardization Document |nprovenent Proposal (DD Form
1426) appearing at the end of this document, or by letter.

FSC 2920
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M LI TARY
ML-M14 - Mol ding Plastics and Ml ded Plastic Parts,
Ther nosetting.
ML-P-514 - Plates, Identification, Instruction and Marking,
Bl ank.
ML-R-6106 - Relays, Electric, Ceneral Specification for.
STANDARDS
FEDERAL
FED- STD- H28/ 2 Screw Thread Standards for Federal Services.
M LI TARY
M L- STD- 105 Sampling Procedures and Tables for Inspection
by Attributes.
MXL- STD- 130 I dentification Marking of US Mlitary Property.
M L- STD- 193 Finishing Procedures, Tactical Vehicles,
(Tracked and Wheel ed).
M L- STD- 202 Test Methods for Electronic and Electrical
Conponent Parts.
M L- STD- 454 Standard General Requirements for Electronic
Equi prent .
M L- STD- 810 Environmental Test Methods.
M L- STD- 889 Dissimlar Metals.
ML-sTD 1184 El ectrical Components for Autonotive Vehicles;

Wt er proof ness  Tests.

2.1.2 Qther Covernnment docunents, and Governnent draw ngs and
publications. The follow ng docunents, draw ngs, and publications forma part
of this specification to the extent specified herein.

DRAW NGS
ARMY
7717664 - Relay, Current.
8724750 - Relay and Housing Assenbly.
8762321 - Relay, Solenoid.
10984808 - Relay and Housing Assenbly.

(Copies of specifications, standards, handbooks, draw ngs, and
publications required by manufacturers in connection with specific
acqui sition functions should be obtained fromthe contracting activity, or as
directed by the contracting officer.)

2.1.3 Order of precedence. In the event of a conflict between the text of
this specification and the references cited herein, the text of this specifi-
cation shall take precedence.
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3. REQU REMENTS

3.1 First article. Afirst article sanple shall be produced and tested
prior to manufacture of relays in production quantities. First article sanple
shal | pass inspection specified herein (see 4.4), and shall be representative
of all relays to be furnished to the Government under this specification.
Approval of first article sanples shall not relieve the contractor of
responsibility to provide relays in production quantities which conformto
approved first article sanples. Any deviation in production units from
approved first article sanples shall be subject to approval of the contracting
of ficer.

3.2 Materials. Mterials shall be as specified herein and in referenced
specifications, standards, and drawings. Material shall be free of defects
whi ch adversely affect performance or serviceability of the finished product
(see 6.5).

3.2.1 Dissimlar netals. Dissimlar metals shall be protected from
gal vanic corrosion in accordance with requirements of M L-STD 889.

3.2.2 Metals. Exterior nmetals shall be of a corrosion resistant type, or
shall be treated to resist corrosion.

3.2.3 lnsul ation.

3.2.3.1 Molded. Mlded insulation materials shall conformto ML-M14,
except that cotton or cellulose-filled nolded materials shall not be used.

3.2.3.2 Lanmnated. Lamnated insulation materials shall conformto
L-P-509, except that cotton base |am nates shall not be used.

3.3 Design and construction. Relays shall be constructed to formand di-
mensi ons specified on drawing 7717664, 8724750, 8762321 or 10984808, or as
specified (see 6.2). Rating of equipment shall be as specified on drawing and
shal | be based upon an anbient tenperature of 77° + 15°F.

3.3.1 Interchangeability. To provide for interchangeability, relays fab-
ricated in accordance with this specification shall have external dinensions

that fall within envelope outline of applicable drawing. Electrical
connectors, nounting dimensions and |ocation shall also conformto detail

requi rements of applicable docunent.

3.3.2 Standard parts. Mlitary standard parts shall be incorporated
whenever possible. Commercial standard parts may be used, provided they are
i nterchangeable with mlitary standard parts w thout nodification.

3.3.3 Threaded parts. Screw threads of the form nunber per inch, and
class specified on the applicable drawing or nilitary standard shall be in
accordance with FED STD- H28/ 2.
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3.3.3.1 Locking devices. Lock washers, self-locking nuts, safety wres,
or other approved | ocking devices shall be incorporated where specified, or
where required to prevent |oosening of conponents.

3.3.4 Electrical termnals. Termnals shall conform to applicable draw

ings, specifications, and standards. Termnals shall have normal current
conducting path.

3.3.5 Electrical connectors. Connectors shall conform to applicable
draw ngs, specifications, and standards.

3.3.6 Munting. Wen brackets are used, they shall be an integral part of
relay housing, or shall be securely attached thereto to prevent any nmovenent
bet ween relay and nmounting bracket in service, and to permt electrical con-
tact to ground, if needed.

3.3.6.1 Gound. The finish around mounting holes shall permt electrical
contact to ground when relay is nounted as in intended use. Requirement does
not apply to relays nounted on insul ated bases.

3.3.6.2 position. Relay shall operate as specified when nmounted in any
position.

3.3.7 Soldering. Soldering shall conformto requirenent 5 of
M L- STD- 454.

3.3.8 Polarity. Relays shall operate in negatively grounded circuit.

3.3.9 Mechanical failure. Construction shall be such that failure of
| i nkage between actuator and novable contacts will result in contacts noving
to deenergized position when relay is deenergized.

"3.3.9.1 Springs. Springs shall not be used to transmt current.

3.3.10 Weight. \Wight of relay shall conform to applicable draw ngs,
specifications, and standards.

3.4 Performance.

3.4.1 Termnal torque resistance. External termnal shall wthstand 25
i nch-pounds torque without damage to terminals or adjacent parts.

3.4.2 Connector strength. Connector shall wthstand a load of 20 pounds,
applied along connector centerline in a direction away from relay housing,
wi t hout deformation which would prevent attachnent of mating connector.
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3.4.3 Dielectric withstanding voltage. Relay shall withstand an applied
voltage of 500 volts root nean square (rnms) at a frequency of 60 hertz
(Hz) for 60 seconds between termnals, and between each contact termnal and
each coil termnal. Insulation materials shall evidence no burning, charring,
smoking, or rupture. Relay shall subsequently neet the requirements of 3.4.6.

3.4.4 Pickup voltage. Relay pickup voltage shall not exceed maxi mum val ue
specified on applicable draw ngs, specifications, and standards in any air
tenperature between 170°F and m nus 70°F.

3.4.5 Dropout voltage. Relay dropout voltage shall conformto applicable
drawi ngs, specifications, and standards in any anbient air tenperature between

170°F and mnus 70°F

3.4.6 Contact voltage drop. Voltage drop across relay contacts, neasured
at relay termnals, shall be not nore than 150 millivolts, except after over-
| oad (see 3.4.7), endurance (see 3.4.8), inductive load (see 3.4.11), or vi-
bration (see 3.4.13) perfornmance.

3.4.7 Quverload. Relay shall withstand 50,000 cycles of making and
breaking in circuit with a resistive load equal to 2.5 tines normal resis-
tive load rating. Thereafter, voltage drop across relay contacts, measured at
relay termnals, shall be not more than 250 millivolts (see 3.4.6).

3.4.8 Endurance. Relay shall wthstand 100,000 cycles of making and
breaking in circuit with a resistive load equal to normal resistive |oad
rating. Thereafter, voltage drop across relay contacts measured at relay
termnals shall be not nmore than 250 millivolts (see 3.4.6).

3.4.9 Coil current. Coil current shall conformto values specified on
appl i cabl e draw ngs, specifications, and standards when relay is subjected to
maxi mum operating voltage applied to coil termnals.

3.4.10 Contact bounce and operating tine. Contact bounce and operating
tinme shall conformto applicable draw ngs, specifications, and standards.

3.4.11 Inductive load. In an inductive load circuit conformng to applic-
able drawing, relay shall withstand 10,000 cycles of operation. Thereafter
vol tage drop across relay contacts measured at relay termnals shall be not
more than 250 mllivolts (see 3.4.6).

3.4.12 Transient voltage characteristics. Any voltage spike generated by
relay shall be not nmore than plus or mnus 250 volts.

3.4.13 Vibration. Relay shall withstand vibration test specified in
net hod 514, procedure VI, category f (curve W of ML-STD-810. Thereafter,
relay shall wthstand 100 cycles of making and breaking in circuit with a
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resistive load equal to normal resistive load rating (see 3.4.8). Thereafter,
voltage drop across relay contacts neasured at relay termnals shall be not
more than 250 mllivolts (see 3.4.6).

3.4.14 \Waterproofness. Gade A relay shall withstand applicable
wat er proof ness test specified in ML-STD 1184,

3.4.15 Shock. Relay shall wthstand shock test specified in method 516,
procedure |, sawooth pulse, of ML-STD-810  Thereafter, contact bounce and
operating time shall conformto applicable draw ngs, specifications, and
standards (see 3.4.10).

3.4.16 Corrosion resistance. Relay shall withstand 200 hours of corrosion
resistance test (salt fog)- specified in nethod 509 of M L-STD 810 without
corrosion that adversely affects performance. Thereafter, relay shall conform
to 3.4.4 and 3.4.5, and shall wthstand 500 cycles in conformance to 3.4.8

3.4.17 Fungus resistance. Relay shall wthstand 90 days of fungus
resistance test specified in method 508 of M L-STD-810 without fungus growh
that adversely affects performance. Thereafter, relay shall conformto 3.4.4
and 3.4.5, and shall wthstand 500 cycles in conformance to 3.4.8.

3.5 Finish. deaning, pretreatnent, primng, and painting shall conform
to ML-STD-193. Paint shall not be applied to any grounding surfaces (see
3.3.6.1).

3.6 Marking.
3.6.1 Identification marking. Identification marking shall be in accord-

ance with ML-STD 130 and shall include the follow ng:

Nonencl at ur e

Rating: 24 Volts, anperes
Mlitary part number (see 6.2)

Federal stock nunber

Manuf acturer’s name or identification
Contract nunber

Date of manufacture (nonth, year, e.g.,
May 69)

3.6.2 Naneplate. Wen specified on the applicable draw ng, nameplates
shall conform to ML-P-514.

3.7 Wrkmanship. Wrknanship shall be such as to assure a product free of
burrs, rust, scratches, chips, sharp edges, |oose or defective connectors,
cracked insulation and faulty sol dering.
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4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unless otherw se specified in the
contract or purchase order, the contractor is responsible for the performnce
of all inspection requirenents specified herein. Except as otherw se
specified in the contract or purchase order, the contractor nay use his own or
any other facilities suitable for the performance of the inspection
requi rements specified herein, unless disapproved by the Governnment. The
CGovernment reserves the right to performany of the inspections set forth in
the specification where such inspections are deemed necessary to assure
supplies and services conformto prescribed requirenents.

4.1.1 Materials. The contractor’s inspection records shall be exanmined to
determ ne conformance to 3. 2.

4.2 Cassification of inspections. Inspection requirenents specified
herein are classified as foll ows:

a. First article inspection (see 4.4).
b. Quality conformance inspection (see 4.5).

4.3 Inspection conditions. Inspection shall be conducted under genera
conditions acceptable to the Governnent. Unless otherw se specified, al
tests shall be conducted on sanples that have been tenperature stabilized for
24 hours at 77° + 15°F; however, soaking need not be repeated where tests are
continuous at that tenperature.

4.3.1 Tenperature extrenes. \Wen extrene tenperatures are required, they
shall be as follows:

4.3.1.1 Low tenperature. Relay shall be subjected to a tenperature of
mnus 65° + 5°F for 24 hours prior to inspection

4.3.1.2 Hgh tenperature. Relay shall be subjected to tenmperature of plus
165° + 5°F for 24 hours prior to inspection

4.3.2 Apparatus. In addition to standard measuring equipnment (see table |
and applicable test specifications), apparatus shall include a testing chamber
capabl e of maintaining specified air tenperatures over the range from m nus
70°F to plus 170°F. Air noverment in high tenperature chanber shall be held to
a mnimumto prevent a tenperature gradient wthin chanber and cooling
resulting fromexcess air motion. There shall also be a subnersion tank with
a pneumatic punp capable of producing and naintaining a pressure of six pounds
per square inch (psi), or a vacuum of six psi

4.3.3 Calibration of inspection equipnent. Unless otherw se specified
herein, inspection equipnent shall neasure and read in increments equal to not
more than 10 percent of the tolerance allowed in drawing or inspection nethod.

T
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be conducted at intervals sufficient to
Records of calibration shall be made avail abl e
The inspector may refuse to approve an inspection where

accuracy of equi pment has not been established to the satisfaction of the

Government.  Required measuring instrument tolerances are listed in table |
TABLE 1. Measuring instrument tolerances.
Measuring Accuracy - maxinmm
| nst runment devi ation
Vol tnmeter DC + 0.50 percent
Amreter DC (multi-range) + 0.50 percent
MIlivoltmeter t 0.50 percent
4.4 First article inspection. Six sanple relays shall be subjected to
first article inspection. First article inspection shall consist of exam na-

tion specified in 4.5.2.2, and tests specified in table Il

TABLE Il. Oder of first article testing
Speci men No. Requi r ement Test
3.4.4 4.6.4  Pickup voltage
394.5 4.6.5 Dropout voltage
1 and 2 3.4.6 4.6.6  Contact voltage drop
3.4.3 4.6.3 Dielectric wthstanding
vol tage
3.4.9 4.6.9 Coi |l current
3.4.11 4.6.11 Inductive |oad
3.4.17 4.6.17 Fungus resistance
3.4.6 4.6.6 Contact voltage drop
3.4.4 4.6.4 Pickup voltage
(77° + 15°F only)
3 and 4 3.4.5 4.6.5 Dropout voltage
(77° + 15°F only)
3.4.6 4.6.6  Contact voltage drop
3.4.3 4.6.3 Dielectric wthstanding
vol tage
3.4.7 4.6.7  Overload
3.4.6 4.6.6  Contact voltage drop
3.4.14 4.6.14 Waterproofness (grade A)
3.4.12 4.6.12 Transient voltage
characteristics
3.4.13 4.6.13 Vibration
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TABLE 11. Order of first article testing. - Continued

Speci nen No. Requi r ement Test
3.4.6 4.6.6  Contact voltage drop
3.4.15 4.6.15 Shock
3 and 4 3.4.10 4.6.10 Contact bounce and
Cont i nued operating tine
3.4.16 4.6.16 Corrosion resistance
3.4.6 4.6.6 Cont act vol tage drop
3.4.4 4.6.4  Pickup voltage
(77° + 15°F only)
5 and 6 3.4.5 4.6.5 Dropout voltage
(77° + 15°F only)
3.4.3 4.6.3 Dielectric withstanding
volt age
3.4.6 4.6.6  Contact voltage drop
3.4.1 4.6.1 1/ Termnal torque
resi stance
3.4.2 4.6.2 1/ Connector strength
3.4.8 4.6.8  Endurance
3.4.6 4.6.6 Cont act vol tage drop

1/ As applicable.

4.4.1 Failure. Failure of any sanple to conformto any requirenent
specified herein shall cause the Governnment to w thhold approval of first
article until action by the contractor, to correct defects and prevent re-
currence, has been approved by the Governnent.

4.5 Quality confornmance inspection.

4.5.1 Sanpling.

4.5.1.1 Lot formation. A lot shall consist of all relays of one part
nunber, froman identifiable production period, from one manufacturer, sub-
mtted at one tine for acceptance.

4.5.1.2 Sanpling for exam nation. Sanples for quality conformnce exam n-
ation shall be selected in accordance with M L-STD 105.

4.5.1.3 Sanpling for acceptance testing. Sanples shall be selected in
accordance with |evel S-3 of ML-STD 105
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4,5.2 Quality confornmance exani nation.

4,5.2.1 Acceptable quality level. Each relay selected in accordance with
4.5.1.2 shall be exam ned for conformance to the follow ng acceptable quality
level s (AQL's) on the basis of percent defective:

Classification AQL
Mpj or 1.
M nor 2.5

4.5.2.2 Cassification of defects. For exam nation purposes, defects
shall be classified as specified in table IlI.

TABLE 111. dassification of defects.

Met hod of
Cat egori es Def ect s i nspection
Maj or
101 Dinensions affecting interchangeability, SIE 1/
not within tolerance (see 3.3)
102 Polarity reversed (see 3.3.8) SIE 1/
103 | nadequat e | ocking devices (see 3.3.3.1) vi sual
104 Terminals not as specified (see 3.3.4) Visual-SIE 1/
105 Springs (see 3.3.9.1) SIE 1/
106 Paint on grounding surfaces (see 3.5) Vi sual
M nor
201 Di nensions not affecting interchange- SIE 1/
ability, not within tolerance (see 3.3)
202 | nproper finish (see 3.5) Vi sual
203 | nproper narking (see 3.6) Vi sual
204 Faul ty workmanship (see 3.7) Vi sual

1/ Standard Inspection Equi pnent

4.5.3 Cassification of tests. Tests shall be classified as follows:

a. Acceptance tests (see 4.5.4).
b. Control tests (see 4.5.5).

4.5.4 Acceptance tests. Sanples selected in accordance with 4.5.1.3 shall
be subjected to tests specified in table IV using an AQL of 6.5 on the basis
of percent defective.

10
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TABLE IV. Order of acceptance testing.

Requi r ement Test
3.4.4 4.6.4 Pickup voltage (77° £ 15°F only)
3.4.5 4.6.5 Dropout voltage (77° = 15°F only)
3.4.6 4.6.6 Contact voltage drop

4.55 Control test.

4,5.5.1 Sanpling for control test. Relays shall be selected at the rate
of two of each 500 produced or fraction thereof, providing that not |ess than
two nor nore than four units shall be selected in any 30-day period. Contro
test sanples shall be identified as to production period and, after having
been exam ned for defects specified in 4.5.2.2, shall be subjected to tests
specified in table Vin the order I|isted.

TABLE V. Order of control testing.

Requi r enent Test
3*4. 4 4.6.4 Pickup voltage (77° £ I5°F only)
3.4.5 4.6.5 Dropout voltage (77° + 15°F only)
3.4.6 4.6.6 Contact voltage drop
3.4.9 4.6.9 Coil current
3.4.3 4.6.3 Dielectric withstanding voltage
3.4.11 4.6.11 Inductive |oad

4.5.5.2 Failure. Failure of any control test sanple to pass any exam na-

tion or test specified herein may be cause, at the option of the Governnent,
for refusal to accept subsequent lots until faults reveal ed by test have been

corrected

4.6 Conformance verification.

4.6.1 Termi nal torque resistance test (external). To determ ne conform
ance to 3.4.1, wth relay nmounted as In Intended use, a force of 25 inch-
pounds of torque shall be applied at base of termnal for one mnute.

4.6.2 Connector strength test. To determine conformance to 3.4.2, with
relay mounted as 1 n intended use, a load of 20 pounds shall be applied gradu-
ally to connector in direction away fromrelay housing.

4.6.3 Dielectric withstanding voltage test. To determ ne conformance to
4.3, relay shall be subjected to test specified in method 301 of
L-STD-202. Applied voltage shall be 500 volts AC rns, at a frequency of

3.
M
11
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of 60 cycles per second (Hz), for 60 seconds between each term nal, and

bet ween each contact termnal and each coil termnal. Test voltage ground
shall be applied, and reduced, at a maximumrate of change of 250 volts per
second. High voltage source shall be rated at a mninum of 1 KVA Relay
shal | subsequently be subjected to test specified in 4.6.6.

4.6.4 Pickup voltage test. To determine conformance to 3.4.4, after relay
has been tenperature stabilized, relay shall be energized several tines until
stability of pickup voltage readings indicates that residual nagnetism has
built up to normal value. Relay shall then be tested for 10 cycles
(reenergi ze and energize) to determne that energized function is conpleted
when a potential not in excess of pickup voltage specified on the applicable
drawing is applied. A suitable indicating device shall be used to determ ne
that contacts operate satisfactorily. Upon conpletion, test shall be repeated
inturn at anbient air tenperatures specified in 4.3.1.1 and 4.3.1.2.

4.6.5 Dropout voltage test. To determ ne confornance to 3.4.5, after it
has been tenperature stabilized, relay shall be energized with 28 Vdc.
Vol tage shall then be reduced. Relay shall release to deenergized position
within limts of dropout voltage as specified on applicable draw ng. Repeat
for 10 cycles. A suitable device shall be used to determine that contacts
operate satisfactorily. Upon conpletion, test shall be repeated in turn at
anbient air tenperatures specified in 4.3.1.1 and 4.3.1. 2.

4.6.6 Contact voltage drop test. To determne conformance to 3.4.6, after
it has been tenperature stabilized, relay shall be subjected to rated anpere
| oad through contacts, and 28 Vdc on coil. Voltage drop across contact
termnals shall be neasured within 10 seconds after contacts close. Contacts
shal | be caused to break, and then to nake, test current before each neasure-
ment. Average of 10 consecutive and individual readings shall be recorded

4.6.7 Overload test. To determine conformance to 3.4.7, after it has been
temperature stabilized, relay shall be energized with 28 vdc. M ninum
vol tage at contacts under load shall be 24 volts. Relay shall be subjected to
following overload test:

4.6.7.1 Type |. Relay shall be operated for 50,000 cycles making and
breaking a resistive load equal to 2.5 times normal resistive |oad rating.
Duty cycle shall be 0.2 + .05 second on, 20.0 + 1.0 seconds off. At conclu-
sion of test, relay shall be subjected to 1 cycle of operation, energized at
foregoing load for a period of 30 seconds. Subsequently, relay shall be
tested as specified in 4.6.6.

4.6.7.2 Type |1. Relay shall be subjected to tests specified in 4.6.7.1,
except that duty cycle shall be 1.0 second on, 60 seconds off.

12
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4.6.8 Endurance test, To determne conformance to 3.4.8, relay shall be
energized with 28 Vdc. M ninum voltage at contacts under |oad shall be 24
volts. Relay shall be subjected to follow ng endurance test:

4.6.8.1 Type |I. Relay shall be operated for 100,000 cycl es meking and
breaking a resistive load equal to its normal resistive load rating. Duty
cycle shall be 0.5 +~ 0.05 second on, 2.5 + 0.1 seconds off. 100,000 cycles of
operation shall be conducted at follow ng anbient air tenperatures:

Number of cycl es Tenperature
25. 000 plus 160° + 5°F
25, 000 m nus 65° + 5°F
50, 000 plus 77° + 15°F

Prior to operation at each tenperature, relay shall have been stabilized at
that tenperature for 24 hours. Subsequently, relay shall be tested as speci-
fied in 4.6.6.

4.6.8.2 Type Il. Relay shall be subjected to test specified in 4.6.8.1,
except that duty cycle shall be 0.5 + 0.05 second on, 10.0 + 0.10 seconds off.

4.6.9 Coil current test. To deternmine conformance to 3.4.9, after relay
has been tenperature stabilized, maxinum operating voltage shall be applied to
coil termnals and current flow determned within 10 seconds after appli-
cation of coil voltage

4.6.10 Contact bounce and operating tine test. To determ ne confornance
to 3.4.10, neasurements of relay closing tinmes and contact bounce at 28 Vdc
shal| be taken. Tine duration of contact bounce shall be taken fromthe
average of 5 consecutive and individual neasurenents.

4.6.11 Inductive load test. To determine conformance to 3.4.11, after it
has been tenperature stabilized, relay shall be operated for 10,000 cycles in
an inductive load circuit. Load circuit shall have a tinme constant |/r (time
required for the current to reach 63.2 percent of its steady-state val ue,
found by dividing inductance in henries by resistance in ohns) of 0.026 se-
conds. Cycling time shall be as specified in 4.6.7. Subsequently, relay
shal | be tested as specified in 4.6.6

4.6.12 Transi ent voltage characteristics test. To determ ne confornance
to 3.4.12, relay shall be energized at maxi num operating voltage. Wen relay
I's deenergized, voltage spike generated shall be measured with an oscillo-
scope

4.6.13 Vibration test. To determne conformance to 3.4.13, relay shall be
subjected to vibration test specified in method 514, procedure VIII, category
f (curve W of ML-STD-810. (ne of the principal axes of vibration shall be

13
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along the line of contact movement. During each run, relay shall be energized
at its normal resistive load rating for half of the time. Cycling shall be as
specified in 4.6.8. During test, observation shall be nade for any

vi bration-induced bounce of relay contacts. At conclusion of test, relay
shal | be inspected for evidence of danage. Relay shall then be tested as
specified in 4.6.8, except that length of test shall be 100 cycles.

4.6.14 Waterproofness test. To determne conformance to 3.4.14, grade A
rel ays shall be subjected to waterproofness test nethod 100, procedure 1
specified in ML-STD 1184. Pretest data is required

4.6.15 Shock test. To determine conformance to 3.4.15, relay shall be
subj ected to saw tooth shock test for ground equi pment in method 516,
procedure |, sawooth pulse, of ML-STD-810  Shock pulse shall be 40G with a
duration of |lms. One of the principal axes of shock pul ses shall be along the
line of contact novenent. During each pulse, relay shall be energized with
pi ckup voltage specified in applicable drawing, and shall remain energized
throughout test. Duration of contact bounce shall be observed and recorded
Care shall be taken to insulate recording device from shock. After test,
speci nen shall be exam ned for |oose or broken parts. Thereafter, specinen
shall be tested as specified in 4.6.10.

4.6.16 Corrosion resistance test. To determine conformance to 3.4.16, re-
lay shall be subjected to salt fog test specified in nethod 509 of
M L- STD- 810, except that duration of test shall be 200 hours. Inmmediately
upon conpletion of test, relay shall be rinsed in lukewarm water, tenperature
stabilized, and tested as specified in 4.6.4, 4.6.5, and for 500 cycles as
specified in 4.6.8.

4.6.17 Fungus resistance test. To determne conformance to 3.4.17, relay
shal | be subjected to fungus test specified in nethod 508 of ML-STD 810 ex-
cept that test duration shall be 90 days. Upon conpletion of test, relay
shall be tenperature stabilized and tested as specified in 4.6.4, 4.6.5, and
for 500 cycles as specified in 4.6.8

5. PACKAG NG

5.1 Preservation, packaging, packing, and marking. Preservation,
packagi ng, packing, and marking shall be in accordance wth the applicable
packagi ng standard or packaging data sheet specified by the acquisition
activity (see 6.2).

6. NOTES

6.1 Intended use. Relays covered by this specification are intended for
use as master relays, starter circuit relays. or control relays in tactical
mlitary vehicles.
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6.2 Ordering data. Acquisition documents should specify the following

Title, nunber, and date of this specification

Type and grade of relay (see 1.2).

Applicable drawi ng number (see 3.3).

Mlitary part nunber (see 3.6).

Sel ection of applicable Ievel of preservation, packaging, packing,
and narking docunent (see 5.1).

® o0 o

6.3 Definitions. Definitions of terminology used within shall be as
specified in MIL-R-6106.

6.4 First article. First article sanples shall be tested and approved
under the appropriate provisions of 7-104.55 of the Defense Acquisition
Regul ation. The contracting officer should include specific instructions in
all acquisition instrunents regarding arrangements for examnation, tests,

and approval of the first article (see 3.1).

6.5 Recycled naterials. The use of recycled materials which neet the
requi rements of the applicable material specifications wthout jeopardizing
the intended use of the itemshall be encouraged (see 3.2).

6.6 Changes from previ ous i ssue. Asterisks are not used in this revision,
to identify changes with respect to the previous issue, due to the extensive-
ness of the changes.

Cust odi an: Preparing activity:
Army - AT Ay - AT

Review activities: Project No. 2920-A387
Army - ER M
DLA - SC

User activities:
Arny - Me
Navy - MC

Air Force - 99
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