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0
FOREWORD

This standard is the technical baseline for the design and construction
of electronic equipment for the Department of Defense. It captures in one
document, under suitable subject headings, fundamental design requirements for
twelve general electronic specifications. The opportunity to focus on a single
document, afforded to contractors , results in substantial savings to the
Government. This standard waa prepared and is biannually updated through the
cooperative efforts of Government and industry. The following Government
documents are intimately associated with this standard:

MIL-I-983

. MIL-E-4158
MIL-E-5400

● MIL-E-8 189

MIL-E-8983

MIL-P-11268
MIL-E-1199 1

MIL-E-15400

MIL-F-18870

o ● MIL-T-21200

MIL-T-23800

FAA-G-21OO

Interior Communication Equipment, Naval Shigboard, Basic Design
Requirements for
Electronic Equipment, Ground, General Requirements for
Electronic Yqui?ment, Airborne, General Specification for
Electronic Equipment; Missiles, Boosters and Allied Vehicles,
General Specification for (Not for New Design)
Electronic Equipment, Aerospace, Extended SDace Environment,
General Specification for
Parts, Materials, and Processes Used in Electronic Equiument
Electrical-Electronic Equipment, Surface Guided Missile Weapon
Systems, General Specification for
Electronic Interior Communication and Navigation ‘Equipment,
Naval Ship and Shore, General Specification for
Fire Control Equipient, Naval Ship and Shore, General
Specification for
Test Equipment for Use with Electronic and Electrical Equipment,
General Specification for (Not for New Design)
Test Equipment for Use with Electrical and Electronic Equipment,
General Specification for
Electronic Equipment, General Requirements

,

.
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ST.4NDARD GENERAL REQUIREMENTS FOR ELECTRONIC EQUIPMENT

1. SCOPE

1.1 fkwu.i~ LO electronic -ubmanL . This standar’d covers

the common requirements to he used in military specifications for electronic
equipment.

1.2 of reauirem . Revisions of individual requirements are
indicated by a date below the requirement numbe? located at the bottom of the
page. A note, ‘Supersedes Requirement (no. ) (date)n, is placed in the lower
corner of each revised oage, opposite the requirement number and date. When
the basic document is revised, those requirement not affected by change retain
their existing date.

1.2.1 . AlthouSh individual requirements are reviewed and updated
or validated biannually (or oftener as required) , requirements are not redated
unless technical changes are made.

1.3 ~. Requirements contained herein shall be ret’erenced
in the individual specification by specify in% this standard and the requirement
number.

Interrela~ of reauire

o

1.4 ma. Each requirement is i~tended to

cover some discipline in the design, of equipment, such as a orocedure, a
process or the selection and application of parts and materials. Many of
these disciplines, however, cannot retain a clear-cut separation or isolation
from others so that when requirement of ?lIL-STD-454 are referenced in a
specification some requirements will undoubtedly have a direct interre-
lationship with other requirements. This ifiterrelationship should be taken
into consideration when invoking or using these requirements.

2. APPLICABLE DOCIJMENTS

2.1 ~eauire- . See each individual requirement for reference
to a~y applicable documents contained therein. Documents referenced in the
individual ‘requirements apply to the extent specified therein.

2.1.1 ~. Unless otherwise epecified, the applicable issues
ghall be those listed in that issue of the Department of Defense index o?
Specifications and Standards (DOOISS) specified in the solicitation. The

applicable issue Of industry documents shall be tbe issue specified.

2.1.2 ~. Copies of specifications, ~tandards, drwdin%s, and publi-
cations required by contractors in connection with specific procurement
functions sho!uld be obtained from the pmcurifi% activity or as directed by
the contracting officer. /

/

1
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2.1.3 Jndustrv ad dresses. Addresses for obtaininq documents referenced herein
but not obtainable from the Government are as follows: .a

AGMA

;

ANSI

ASM

ASTM

AWS

, * EIA

* IEE9

WAS

NFPA

UL

American Gear Manufacturers Association
1330 !qassachusetts Ave. , NW
Washington, DC 20005 ,.

American Natiorial Standards Institute
1430 Broadway
New York, NY 10018

Americ&n Society for Metals
Met.ala Park, OH 44073

American Society for Testing and Materials
1915 Race Street
Philadelphia, PA 19103

.,

American Weldinx Society
2501 NW 7th Street
Miami, FL 33125

Electronic Industries Association .:,,:;

2001 Eye Street, NW
Washington, DC 20006

,,

Institute of ?lectrical and Electronics Engineers
Standards Operations
345 East 47th Street
New Yor:k, NY 10017

National Standards Association
1321 Fourteenth Street, NW
Washington, DC 20005

iiational Fire Protection Association
470 Atlantic Avenue
Boston, MA 02210

iJnderwri ters Laboratory, Incorporated
207 S Ohio Street
Chicago, IL 60611

3. DEFINITIONS

3.1 As used i~ thi$ Btandard, the word “airborne” denotes those a? QliCatiOnS
peculiar to aircraft and missile or other systems <iesigned for operati~n
primarily within the earth’s atmosphere; “space !! denOte~ appli CatiOfl peculiar

to spacecraft and systems designed for operation near or beyond the upper
reacheg of the earth’3 atmosphere; and !Iaerospace’! incll~des both airborne and
space applications.

3.2 Other terms are defined in the individual requirements.

2
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● 4,1 The requirements contained herein are intended ,to provide
uni~orm requirements applicable to electronic equipment, unless Other~ise
specified in the requirement, and shall be incorporated by reference in general
equipment specifications. Other documents may reference requirements whea
applicable.

4.2 Use of selection and ~ stan darcla. When a selection and appli-
cation standard is invoked in a requirement, the devices or parts selected
shall conform to the applicable military specifications referenced in the
gtandard.

5.

5.1

6.

6.1

DETAIL REQUIREMENTS

Individual requirements for electronic equipment follow.

NOTES

The margine of this standard are marked with asterisks to indicate where
changes (add~tions, modifications, correction, deletions) from the previous
isgue were made. This is done as a convenience only and the Government assu~e
no liability whatsoever for any inaccuracies in these notations. Bidders and
contractors are cautioned to evaluate the requirements of this document based

●
on the entire content irrespective of the marzinal nOtatiOns and rel~tiOnshi P.
to the last previous iSsue.

Custodians:
Army - ER
Navy - AS
Air Force - 11

Review activities:
Army - AR, A’?, CR, ME, MI,
Iiavy - EC, SH, OS
Air Force - 17, 19, 35

?reparing activity:
Air ?orze - 12

Project 3DRQ-0032

Other:
DLA - Es
FAA
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REQUIREMENT

● SAFETY DESIGN CRITERIA -

MIL-STD-454K

1

PERSONNEL HAZARD

1. ~. This requirement establishes safety desiqn criteria and DrOVideS
%uidelines for personnel protection.

2. Documents a.p.dica ble to Reoui rement 1:

MIL-B-5087 Bonding, Electrical, and Lightning Protection, For
Aerospace Systems

MIL-STD-131O Shipboard Bondin,g, Grounding, and Other Techniques’
for Electromagnetic Compatibility and Safety ..
Shielding

MIL-STD-1U72 Human Engineering Design Criteria for Military ,
Sygtems, Equipment and Facilities

MIL-HDBK-600 Guidelines for Identification, Markings, Labeling,
Storaqe, and Transportation of Radioactive
Commodities

ANSI C95.1-1932 Safety Levels with Respect to Human Expbsur6 to
Radio Frequency Electromagnetic Fields, 300 KHz to
100 GHz ,;

ANSI C95.2-1982 Hadio Frequency Radiation Hazard Warning symbol
ANSI N2. 1-1969 Radiation Symbol
ANSI Z35. 1-1972 Accident Prevention Signs, Specification,’ for
ANSI Z35.2-1968 Accident Prevention Tags, Specification jfor
ANSI Z35.4-1973 Specification for Informational Signs Complementary

to ANSI Z35.1 , Accident Prevention Sigris
.ANSI Z53.1-1979 Marking Physical Hazards, Safety Color Code for
NFPA 70-1984 National Zlectric Code
Code of Federal Regulations, Title 10, Chapter 1, Part 20
Code of Federal Regulations, Title 21, Chapter I , Subchapter J
Code of Federal Regulations, Title 29, Chapter XVII, Part 1910

3. ~. The following definitions apply to Requirement 1.

3.1 .Clkl@S. elec~aui Dmeti. The chassis is a structural” item
fabricated in s!lch manner 3.9 to facilitate assemblage and interconnection of
electrical or electronic items for the specific purpose of providing a basis
for electrical or electronic circuits. It normally has drilled or stamped

holes to accommodate the ite~~ but may include only the items necessary for its
own mounting and support.

3.2 -. The frame is any construction system fitted and united together,
designed for mounting or supporting electrical or electronic parts or units.

3.3 IWk2ale. The design feature of a part, unit or equipment which causes
the item to fail only into a non-hazardous mode.

Supersedes
REQUIREMENT 1
30 August 1994

REQUIREMENT 1
14 February 1936

1-1
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4. ~. The design and development of all military
electronic equipment shall provide fail-safe features for safety of personnel
during the installation, operation, maintenance, and repair or interchanqinq of
a complete equipment assembly or component parts thereof.

4.1 ~dera-. Proper instructions i? accident prevention and
t’irst-aid procedures should be given all pergons en~aged in electrical work to
fully inform them of the hazarda involved.

a. Current rather than voltage is the most important variable in establishing
the criterion for shock intensity. Three factors that determine the severity
of electrical shock are: ( 1 ) quantity of current flowing through the bodv;
(2) path of current through the body; and (3) duration of time that the
current flows through the body. The volta~e necessary to produce the fatal
current is dependent upon the resistance of the body, contact conditions, and
the path through the body. See Table 1-1.

Table 1-1. Probable ~f ects of .

I Current values (milliamperes)
I I
I

AC DC Effects
25 HZ to 400 HZ

o-1 9-4 Perception
1-4 4-15 Surprise
4-21 15-80 Reflex action
21-40 80-160 Muscular inhibition
40-100 160-300 Respiratory block
Clver 100 Over 300 Usually fatal

● b. Sufficient current passing through any part of the body will Cauge severe
burns and hemorrha~es. However, relatively small currents can be lethal if the
path includes a vital part of the body, such aa the heart or lungs. Electrical
burns are usually of two types, thoge produced by heat of the arc which occurs
when the body touches a high-voltaqe circuit , and those caused by passaqe of
electrical CU)TetIt through the skin and tisa”e. There are various methods of
incorporating adequate aafequards for personnel , nany of these methods being
implicit in routine desiqn procedures. However , additional desiqn requirements
and relative information pertainin~ to sa?ety of personnel are outlined and
detailed in this military standard. While current is the primarv ractor which
determines, shock severity, protection requirements are based upon the voltaqe
involved to simplify their application. All voltages expressed aoply to the (Ic
value or the rms value for ac. In cases where the naximum current which can
flow from a pOiflt is less than the values shown above ,for reflex actiOn
protection, requirements may be relaxed with the approval of the proc!urinq
activity.

REQUIREMENT 1
14 February 1986

l-z

Suversedea
REQUIREMENT 1
30 ,August 1984
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●
c. Human engineering factors affecting safety should also be considered
when establishing general or detailed design criteria. Rigorous detailed
operational or maintenance procedures are not acceptable substitutes for an”’ .“ “’
inherently safe design. Hazard and safety requirements of MIL-STP- 1472 shOuld
be used as a. guide. ” ,,. ., ,,,, . . . . .. . .. .

,..,,, . . ,-’.. ,.
5. ~Elect rica L

,., .:,.
. .,:,The de~i~n shall inc?rporat.e. methtidg to- protect:: DerSOnnel. ‘. ~‘.

from accidental contact with voltages! in excess of 30 volts rms or dcduring ;
normal aperation of a complete equipment. Meang shall be provided so that.
power inay be cut off while installing, replacing, or interchanging a“. c~mPXete ‘.
equipment, “assembly, .or part thereof”. Personnel shall be protected from
capacitor (discharges and when changing fuses or tubes. .The main power ON-OFF :
switch located on the equipment (clearly labeled as such) shall cut Off all ,
power ~to the. complete equipment. The, power input side of the switch and ‘the
i~comi.n”g power line. connectioris shall be given physical protection a~ainst ; :“
accidental contact. :.Suitable internal protective measures are defined in .Taple
l-II. ,., ... ”

,.”
,,. ” ,.

5.1 Electrical DOW., Interface with electrical power sources shall. :be in ~;.
accordance with the applicable regulations “or req,iirements. (For ‘example, ~ ::
commercial oower inr)ut shall be in accordance with NFPA 70. )

,,, .,

* 5.2 Ground”
. .

. .. The design and construction of equipment, excluding.DOtentla.L
self-powered equipment, shall insure that all external partg, ‘surfaces, and ~
shields, exclusive or antenna and tra@. gission line terminals, are .at gr~ound ........
potential at all times during normal operation. The design shall include ~

o

cOnsideratiDn of ground currents and voltage limits (possible arCin!3) - : ,“:” ~~- ~
established ‘on “a basins of tiaza”rdou< ‘16tiatiori. “Any external cr inte+ctirinecti!i~ ~
cable, where a ground is””, part’ of tbe circuit , shall carry, a ground wire in the ~“
cable terminated at both ends .in the same manner as the other conductors.’ In ‘
no case, except with coaxial ca51e9, shall the shield be depended uPOn fo’r a {

current-carrying ground cmine”ction. Antenna and transmission line terminals :
shall be at grolind: potential.; except ?or ~adio frequency ( rf ) energy on their
external su’rfaces. Plugs. and convenience outlets ,for “use’,, with metal cased .:
portable tools and equiphent shall have provisions for automatically grounding
the metal frame cr case of tools and equipment when the plug is mated. with
receptacle, and the grounding” pin shall ‘rmake first, break: ”last.

,,

* 5.2. i ,u-oowere
>.

d eg&p-@&. Sel f-powered equipment shall have all.. external ~
surfaces at the same potential.

, .’. . . ..

* 5.3 Grounding. Ground connections to shields,. hinge’s, and other mechanical ‘.’ ;
parts shall not be used to complete electrical ‘hirc;lits. A point on the ‘“ , ~~
electrically conductive cbassi. s’ or equi~ment frame’ stiall serve as the” common ‘
tie p,oint for static and safety grounding. The patti from the tie point: to ‘,’
~round. shall: ““ . ... . .

.,.,., .

a. Be continuous and permanent.;”
,.. ,, ...,”,

b. Have ample carryiig capacity to conduct sa’fely ’ ?,ny fault currents th=t” nay’ !
be imposed upo~ it. ”

,. ,.:.::. . . .

● Supersedes
REi2UIREMENT 1
30 August 1984 “ ‘ ‘:

,.. .

1-3

REQUIREMENT 1
14 February 1986’ “’ : :
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c. Have impedance sufficiently low to limit the potential above Sroun(i and to
facilitate the operation of the overcurrent devices in the circuits.

e

d. Have sufficient mechanical strength of the material to minimize possibility
of ground disconnection.

● 5.3.1 d or slids mounte d DalelS an d doors. Panels and doors containing
meters, switches, tegt points , etc, shall be attached or hinged in such a
manner as to insure that they are at the same qround Dotential as the equioment
in which they are mounted whether in a closed or open position. Hinges or
slides shall not be used for grounding paths. A Tround shall be considered
satisfactory if the electrical connection between the door or panel and the
system tie point exhibits a resistance of II. 1 ohm or less and has sufficient
ampacity to insure the reliable and immediate tripping of equipment
over-current protection devices. Hardware used for mounting of” meters,
switches, test points, etc, shall be ~rounded whenever possible.

5.4 QQUSWJW to ~. Ground connection to an electrically conductive
chassia or frame shall be mechanically secured by soldering to a spotwelded
terminal lug or to a portion of the chassis or frame that has been formed into
a solderin~ lug, or by use of a terminal on the ~round wire and the~ securing
the terminal by a screw, nut, and lockwas’her. The screw shall fit in a tapped
hole in the chassis or frame or it shall be held in a through-hole bv a nut.
When the chassis or frame is made of steel, the metal around the screw hole
shall be plated or tinned to provide a corrosion resietant connection. When
aluminum or alumium alloys are used, the metal around the groundinq screw or
bolt hole may be covered with a corrosion resistant surface filn only if tbe
resistance through the fil!n is not ,more than 0.002 ohm.

a

5.5 Shkutng . Except where a conflict with ginqle-point shield ~roundin~
requirements would be created , shielding on wire or cable shall be grounded to

the chassis or frame in a manner specified in 5.4. The shielding shall be
secured to prevent it from contacting exposed current-carryinm, ?arts or
groundin~ to the chassig or frame at any point other than the ~round
termination. The shieldin~ shall end at a sufficient distance from exDosed
conductor to prevent ahortin~ or arcinq between the conductor and the
shielding.

5.6 ~. Electronic equi Dment to be installed in areas
where explosive or fire hazards exist shall be bonded in accordance with
MIL-B-5087 for aerospace systems, MIL-STD-131O for shipboard sytems, and NFPA
70, Chapter 5, for ground systems, or as otherwise specified in the detail
equipment specification.

5.7 and barrie r~. All contacts, terminals and like devices havinq
voltages between 70 and 5L10 volts rms or dc with respect to <round shall be
guarded from accidental cont~ct by personnel if such ?oi~ts are expo~ed to
contact during direct support or oper.stor maintenance. Test probe holes rIaV be
provided in the barriers or guards where maintenance testing is requi red.

R~QuIRE~Nr 1

14 February 1996

sUperSf3des a

R~QJIRE~E~~ 1

30 August 19!34

1-4
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Supersedes
REQUIREMENT 1
30 August 1984

REQUI9EMENT 1
14 February 1986
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5.7.1 High vo ltaie Kllsr dti. Assemblies operating at potentials i.n excess of
500 volts shall be completely enclosed from the remainder of the assembly’ and a

interlocked i~ accordance with 5.8.

5.7.2 Permanent t~. Terminations such’as soldeied connections to
transformers, connectors, splioe,g, etc, ~hibh are normally permanent’ and not”

used durin~ routine maintenance testing, may be protected by oerinanent
insulation such as shrink sleeving, tubinq, insulating shields, etc, provided
the material is rated for the potential exposed voltage.

5.7.3 .Guardinc of r? w lLa&e&. Transmitter output terminal~, antentias ‘and
other devices that carry sufficient radio frequency (rf) voltage to burn or
injure personnel shall be protected from accidental contact in the s~me marine?
as for ac voltages in’ the 70 to 500 volt range.

*

*

*

5.8 mterlocka. Various equipnent designs require different approache~ t~ the
use ~f interlocks. Interlock ~]ae does not nodi f y any other requirements of
this standard and shall be consistent with equipment or system specifications.
Equipment subassemblies operating in excess of 500 volts shall be considered
guarded from accidental contact only if they are Completely eniiosed frOm t’ne
remainder of the equipment and are separately protected by nonb@assable

interlocks. (An example of an equipment where such compartmentalization’ is
desirable is a display unit which utilizes a high v61tage power supply for a
cathode ray tube. ) Modularized or sealed high voltage assemblies which are
opened only at depot l$vel are exempt ?rom i.nterlocki~s requirements when
approved by the procuring activity. When a unit is provided with access door;,
covers or plates, these access points shzll be interlocked as ?O11OWS:

a. No interlocks are required when all potentials in excess of 70 volts are
completely protected with guards or barriers to prevent accidental contact
under all conditions of operation Q? any level of maintenance.

b. Bypassable interlocks are required when ioltages hetwebn’ 70 and 500 volts
are exposed as the result cf an access door, cbver, or ~late being opened.
Note that these internal voltages are ‘allowed to be unguarded only if thev are
not exposed during direct support or operator maintenance.

o. Nonbypassable interlocks are required when any voltqge in excess cf 500
volts is exposed .ss a res!ult of an access door, cove? or ‘plate being opened.

5.9 ~ uxk-. Shorting rods shall be provided with all transinitti~~

eQl~iPment ~~?ere volta%es are in excess of 70 volts rns ar dc. Where size
permits, shorting rods shall be stored within the trans?nittinq equipment ,
permanently attached, and readily ac$eisible to maintenance personnel. The
permanently attached rod shall be conn~cted through a flexible stranded cooper
‘wire (covered with a “transparent .sleevin.g) to t:be stud provided at t’be
transmitter inai? frame . Where size does not permit internal storage c? the
shorting rod, a grOUn’ii. fig stud shall be provided to ~er!nit att3. chment o? a
portable shorting rod. The Coti~ection to the 3tufl shall be such that
accidental loasening or high resistance t~ the groufid shall be prevented.

,..

Supersedes
R8Q!J1REt~Nr 1 R3QU[REMENT 1
14 February 1986 30 August 1984,
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5.10 Mete r ~. Unless otherwise specified in
meters shall have provision for overload bypass or
eliminate high voltage potential or current at the
meter failure.

MIL-STD-U54K

the equipment specification,
alternate protection to
terminala in the event of

5.11 Hiti voltm Drotect.ioa . When the operation or maintenance of equipment
employing potentials in excess of 300, volts peak could require that these
voltages be measured, the equipment shall be provided with test points so that
these voltages can be measured at relatively low potential level, but in no
case shall the potential exceed 300 volts peak relative to ground. This may be
accomplished throu!gh the application of voltage dividers or other techniques,
such as the uge of safety-type panel meters and multipliers. Test points with
voltages above 30 volts shall have the conducting material recessed a distance
no less than tbe diameter of the probe hole and a minimum of 0.06 inch. If a
voltage divider is used, the voltage divider resistance between the test point
and ground must consist of at least two equally valued resistors in parallel.
Full details shall be give~ in the instruction book or maintenance manual as to
the method used in the equi~ment to’ obtain the voltage at “’the test points.

5.12 ~ ourrent orotecticia . Power sources capable of supplying high current
can be hazardous regardless of the voltage at which they operate because of the
arcing and heat generated if an accidental short circuit occurs. All power
busses supplying 25 amperes or over should be protected against accidental
short circuiting by tools, jewelry or removable conductive
may be accomplished by one or more of the following:

a. Use of guards and barriers.

b. Sufficient space separation to prevent short circuits.

c. Caution - warning signs.

assemblies. This

5.13 Discharg.inu de-. High voltage circuits and capacitors shall be
provided with discharging devices unless they discharge to 30 volts or less
within two secondg after power removal. These protective devices shall be
positive acting, highly reliable, and shall actuate automatically when the case
or rack is opened. When used, shorting bars shall be actuated either by
mechanical release or by an electrical solenoid when the door or cover is
opened. When resistive bleeder networks are used to discharge capacitors, the
bleeder network shall consist of a least two equal valued resistors in
parallel. The particular discharging device that is chosen must insure that
the capacitor or high voltage circuit is discharged to 30 volts or less within
two seconds.

5.14 electri cal. Connectors used to provide separation Of or
connection to multi~le electric circuits shall be selected so that it will be
impossible to insert the wrong plug in a receptacle or other mating unit.
Where design considerations require plu3 and receptacles of similar con-
figuration in close proxinity, the natins PIugs and receptacles shall be
suitably coded or marked to clearly indicate the mating connections. F’lu@
and receptacles shall not be of similar configuration if the major unit
contains explosive items. The design of the connector shall be such that the
operator is not exposed to electrical shock or burns when normal disconnect
methods are used. Exposed oin contacts shall not be energized (hot) after
being disconnected from the socket contacts.

Supersedes
REQUIREMENT 1 FIEQUIREMENT 1
30 August 1994 14 February 1986
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6. Radiatioq

6.1 Microwave. radio fre~cv (r ) .f x. an d lgx+e ra lawr
d. . . .

I ml t~ o
,... !.,

6.1.1 @licabilitv of federal standa rda. The design Df all equipment for
which a federal standard exists under the Code of Federal Regulations ( CFR) ,
Title 21, Chapter 1, Subchapter J, on the Radiation Control for Health and
Safety Act of 1958, shall conform to the appropriate federal standard.

6.1.2 Mcrowave and rf radiatti. All electronice quipment or .electricil
devices capable of emitting microwave or rf radiation between 30D KHz and 100
GHz shall be so designed, fabricated, shielded and operated as to avoid
overexposure of personnel. In areas where unintended radiation levels exist,
equipment design and installation in any unrestricted area accessible to
personnel shall meet the requirements of ANSI C95. 1. Shields, covers, doors,
etc, which when opened or removed will allow microwave and rf radiation to
exceed the above, shall be provided with nonbypassable interlocks. ~~

6.1.3 X radiat ion. All electronic or electrical devices capable of Dt’?ducinq
X radiation shall be so designed, fabricated, shielded and operabed as to keep
personnel exposure as low as reasonably achievable. For equipment and instal-
lation design, shielding requirements sbal.1 be maintained at all tines which
limit radiation levels to not greater than .2 milliroentqens firer) in any one
hour and 100 mr in any 7 consecutive days at the. operator gosition. or within 5
cm from the equipment (whichever is closer) in any unrestricted area accessible
to personnel. In addition, these levers shall be reduced whenever necessary to
ensure that exposed pergonnel never. receive an absorbed dose to the whole body
or any critical organ in excess of 125 millirem per calendac quarter or 500
millirems per year. Other exposure shall be based on application criteria and @
limits as required by Nuclear Regulatory Commission Rules and Regulations, CFH,
Title 10, Chapter I , Part 20; OSHARegulations, CFR, Title 29, Chapter XVII ,,
Part 1910.96; and FDA Regulation, CFR, Title 21, Chapter I , Subchapter J,
Radiological Health. Equipment which, when shields, coyers, doors, etc, ..are’
removed, will allow X radiation to exceed 2.0 mr per hour shall be provided
with nonbypassable interlocks.

-.:, : ,,. ~
6.1.4 Lase r radiation. Laser equipment and system design, installation, and
written operational and maintenance procedures shall conform to CFR, Title 21,
Chapter 1, Subchapter J, Part 1040. If Title 21 cannot be met because of
operational requirements, an exemption shall be requested from the procuring
activity and applicable military laser safety regulations shall be used as a
desi~n requirement. ,.

5.1.5 ~on level -.. All microwave, rf, X, and laser radiation levels
emanating from equipment shall be ve~iried by documented tests to demonstrate
compliance with this requirement. Nhen modifications. to the equipment affect
performance or intended ~unction, radiation levels ‘shall be verified.

,,

R2Q:J1REMENT 1

14 February 1985

Supersedes
RSQ[]IRE~NT 1

30 August 1994
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7. S.@&Qhm

7.1 LnLeuxk.
to orie or more of

a. The “interlock
equipment when an

MIL-STD-454K

Unless otherwise specified, interlock switches shall conform
the following:

is an automatic switch which eliminates all power from the
acceas door, cover or plate is removed.

b. The bypassable interlock is an automatic switch with a manually operated
electrical’ bypasa device :to allow equipment maintenance operations. This
bypass device shall be of such design that closing the associated door, cover
or plate will automatically open the bypass device and leave the interlock in
poeition to function nOrmallY. Visual meana shall be provided to indicate when
the interlock is bypassed.

c. The nonbypassable interlock is a switch which has no provision for bypasa.

7.2 MLUQskK’”

a. When required by the individua~ equipment specification, a battle short
switch shall be ‘provided on the main operating console or assembly to
short-circuit all safety interlocks. An indicator light readily visible to
personnel shall indicate that the battle ehort switch ie ON.

b. If specified in the individual equipment specification, terminals shall be

provided’ in each separate cabinet or coneole for connecting of external battle
short switch or swftches.

7.3 .s5 . Safety switches which will deactivate associated
mechanical drive units shall be pti5vided for the purpose of disconnecting these
uni ta without disconnecting other Oarte of the equipment. All remotely located
units and assemblies ‘shall have provision for nonoverrideable safety switches
to allow independent disconnect in the asaocieted equipment.

7.U arv over ride. When circuit considerations require noninterruption
of power for efficient servicing, front panel momentary contact ewitchee nay be
ueed to override interlocks and parmit access to the manual override.

!3. Mechan~ d. The design of the equipment shall be such as to
provide maximum acceea and eafetv. to personnel while installing, oPerating, and
caaintaininq the equipment. Suitable protection shall be provided to prevent
contact with m~ving mechanical parta such as gears, fans, and belts when the
equipment is complete and operatins. Sharp projections on cabinets, doors, and
similar parts shall be avoided. Doors or hinged covers shall be rounded at the
corners and provided with stops to hold them open. ‘ Design of rack mounted
equipment shall maintain the center of ~ravity as low as possible to minimize
tipping over. Equipment desiqn shall include provisions to prevent accidental
pulling out of drawers or rack mounted equipment components which could cause
equipment damage and injury to personnel. Equipment power switches shall be so
designed and located that accidental contact by personnel will not place
equipment in operation.

Supersedes
REQUIREMENT 1
30 August 1994

1-9

REQUIREMENT 1
14 February 1986

Downloaded from http://www.everyspec.com



MIL-STD-454K

8.1 ~. The design shall provide positive meanS to.

prevent the, inadvertent reversing or mismating of fittings; couplings; ~uel,
oil, hydraulic, and pneu!natic lines; mechanical linkage; and instrument leads @

and electrical connections. When prevention of mismating by deai?n
considerations is not feasible, coding or markinq shall be employed when,
aPPrOved by the procuring ,activity. Coding and marking will not be approved aa
a substitute for proper desi~n of items involvinq explosives, emerqency, or
safety critical systems.

8.% _Cat.bode rav tubes. Provision shall be incorporated to protect ?ers’onnel
from injury due to inploaion of cathode ray tubes.

!3.3 Glass ~ . Glass fiber materials shall not be used as the outer
.wrface or covering on cables, wire or other items where they mav cause” skin
irritation to operating personnel. This does not ureclude the use of” military
specification wire and cable. When maintenance procedures require access to
glass fibers, such as insulation, a proper caution note shall be provided.

!3. U lmulatiOn Of contrOla . All control shafts and bushings thereo? shall be
grounded whenever practicable. Alternatively, the control knobs or lev~rs and
all attachment screws that can be contacted during use shall be electrically
insulated from the shaft.

8.5 ~ r’ . where people are’ involved, and under any condition OF
operation, exposed parts, including the enclosure of the equipment, shall not
achieve a temperature in excess of 600c at an ambient temperature of 250c. The
temperature of front panels and operating controls shall not exceed 49°C at the
same ambient temperature.

al

9. ~ns. taQs. and svmb 01s

9.1 !!@JkhS

a. Guards, barriers, and access doors,
indicate the hazard. which may be reached
possible, marking shall be
or access door is removed.
marked adjacent to hazards
surrounding items. Such a
low voltage devices.

covers or plates shall be marked to
upon removsl of such devices. When

b. Physical hazards shall

Z53. 1 where applicable to electronic equimnent.
,,

located such that it is not removed when the barrier
Additionally, hazards internal to a unit shall be

if they are significantly different f?om those of
case would be a high voltage terminal in a srouD of

be marked with color codes in accordance with ANSI

9.2 ~cns. la bels. an d mar-. Danger, taut ion, etc; signs, labels and
markings shall be used in accordance with ANSI Z35 .1 and ANSI Z35.4 to warn of
speci ?ic hazards such as voltage, current, thernal, physical, etc. The siqns,
labels, and markin~s shall be as permanent as the normal life expectancy of the
equipment on which thev are affixed.

SUDeVSede S

REQUIREMENT 1 REQUIRE~NT 1

14 February 1984 30 August. 1934
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a. For potentials between 7Q and 500 volts , warning signs or shield labels,
shall be i~” “accordance with ANsI ,235.1, Class II, and ANSI Z35.4, and shall

‘- (Insert maximum, voltage applicable) Volts”.read, as,, ,a mi,:imum, “Cauti O’n ~

b. For potentials in excess “of’ 500 volts, warning signs or shield labels
shall be ~h,:~cordance with ANSI 235.,1, Class 1, and ANSI 235.4, and shall
read, a.? a“ nnn.imum, “’Danger - High Vo~tage - (Insert MSximU? voltage
applicable’) Volts”.

c. Microwave.. or radio freque:cy .radiption signs shall be in acco~~ance
with ANSI Z35~l and ANSI C95.2. Labels shall be provided on all radiation
shields to warn personnel of. the radi~tion hazards involved upon removal
thereof. Any item which can emit rad,i,atio~ levels in excess Of those
specified ifl “paragraph 6 shall,. be labeled. Minimum safe clearance distances
shall be cle&rl y marked .“ Warning signs shall. be posted in all areas having,
electronic equipment designed, to operate between 300 KHz and 100 GHz with

intended elec.tro’rnagn”etic “radiation levels exceeding those in paragraph 6.
Minimum safe clearance distances shall be clearly marked.

d. (1 ) ‘Lisei “iabels shall be in accordance with CFR Title 21 Chapter 1,
Subchapter J, Part”’ 1040. ”

(2) Military exempt laser labels: A permanent
all military laser,,, systems that, have beep certtfied
Part 1040 (“Perforrnince .,Stsndacds ,for L’ight-Emitt,ing

,,,
.!auq@

This electronic Droduct has been eXeMDted

label shall be affixed on
exempt,. from CFR Title 21.,
Products) , which reads:

from FDA radiation
safety performance standards, prescribed in the Code of Federal
Regulations, Title 21, Chapter I , Subchapter J, pursuant to ‘

Exemption no. 76 EL-01 DOD issued on 26 July 1976. This
product should not be used without adequate protective devices
or. procedures. . . . .

e. Shi~lds. ‘which prot,e.it personnel t%m, X radiation shall be labeled in
accordance with Tit,le .1O’’,CFR Chapter’ 1, Part 20.

...- .,
9.3 ~..’ Coding, for accident prevefltion tags shall be in accordance with
ANSI Z35.2 .

9.4 -na of ra dioactive mater ial. ~ The ~marking or. labeling of commodities
containing radioactive materials shall, be. in accordance with Title 10 CFR
Chapter I , Part 20. MIL-HDBK-600 references known electronic items which
require mar:<ing and may be used as a guide.

9.5

a.

b.

c.

-. The following. symbols shall ~be used as applicable:

Ionizing ra,iiation “haziid - ANSI N2.1 .

Microwave and radio frequency radiation - ANSI C95.2.

Laser symbcl - CFR, ‘Title 21, Chapter 1, Subchapter ,J, Part 1040.

Supersedes ,,
REfJJIWIMENT ,1
30 August. 1994

REQUIREMENT.1
14 February 1986
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10. Hazar ous and restrlctld
. ve ~. Consideration of the hazard

potential of a substance shall be given prior to material selection.
a

10.1 ~. Certain chenicals have been identified in the Occupational —
Safety and Health Act (OSHk) as cancer-producing substances ( carcinogens).
Before using any materials which mi~ht contain these chemicals, they should be
evaluated in accordance with the CFR, Title 29, Chapter XVII, Part 1910.

10.2 ~. The materials, as installed in the equipment and under
service conditions specified in the specific equipment speci~ication, shall not
liberate gases which combine with the atnogphere to form an acid” or corrosive
alkali, nor shall they liberate toxic or corrosive fumes which would be
detrimental to the performance of the equipment or health of the equipment
operators. Tbe materials also shall not liberate gases which will produce an
explosive atmosphere.

10.3 Mrcurv. Materials and parta containing mercury shall not be used
runless use of mercury is specifically required or approved by the Pr0curin5
activity.

10.4 Wactive materials. Use of radioactive materials shall conform to L
Nuclear Regulatory Commission regulations and shall require approval of the .’. :,
procuring activity. Radi,um shall not be used to achieve self-luminosity.

,,

REQUIREMENT 1
14 February 1985
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1. KUERQSS. This requirement
applioatiOn Of capacitors.

REQUIREMENT 2

CAPACITORS

establishes criteria for the selection and

2. l)ocu~cable to Reaui rement 2:

MIL-C-39006/22 Capacitors, Fixed, Electrolytic (Nonsolid Electrolyte) ,

Tantalum, (Polarized, Sintered Slug) , 35°C (Voltage Derated
to 1250C), Established Fteli.ability, Style CLR79

MIL-C-39018 Capacitor, Fixed, Electrolytic (Aluminum Oxide) , General
Specification for

MIL-STD-199 Capacitors, Selection a~d Use of

3. .&k@AxA. .Capacitors shall be selected and applied in accordance with
MIL-STD-198.

3.1 tible. co morwn t VDC. Compression (spring plate) type variable
capacitors shall not be used.

3.2 EU&_MEL4Qk@aiQ. Paper, paper-plastic , and metal lizefl paper
capacitors in molded caaea shall not be used.

a

3.3 Eixd~ electrolvti~ . The u9e of wet slug tantalum capacitDr~
(except tantalum cased units in accordance with MIL-C-39006/?2 ) requires the
aPprOval Of the procuri~g activity. For Naval Air Systems Co!mmand, silver
cased tantalum capacitors shall not be used and tantalum cased capacitors
require approval.

3.4 electro lvtic. Fixefi electrolytic (al!lminum exile)
capacitors shall conform to MIL-C-3901!l and shall be selected from YIL-STD-198.
Use of aluminum oxide electrolytic capacitors shall require approval of the
procuring activity.

REQUIREMENT 2
1 September 1932

2-1
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REQUIREMENT 3

FLAMMABILITY

1. ~. This requirement establishes tests for the determination of
flammability of materials.

MIL-STD-202 Test Methods for Electronic and Electrical Component Parts
ASTM D568-77 Rate of Burning andlor Extent anti Time of Burning of

Flexible Plastics in a Vertical Position, Test Method for
ASTM D635-’!31 Rate of burning andlor Extent and Time of Burning of

Self-supporting ?lastics in a Horizontal Position, Test
Method for

ASTM D1OOO-92 Pressure-Sensitive Adhesive Coated Tapea Used for
Electrical Insulation, Methods of Testing

UL ’94 Standard for Tests for Flammability of Plaatic Materials
for Parts in Devices and Appliances

3. G.Qn%cw Flammability is a complex characteristic which combines ease of
ignition, surface flammability, heat contribution, smoke production, fire
gasaes, and fire endurance. Flammability is a function of chemical
composition, physical configuration, temperature, availability of. oxygen, and
retardants or additives.

a 4. ~ The test used to determine the fire retardant feature shall be the
test specified in the material specification. If the specification does not
have such a test, testing shall be in accordance with ASTM D568, ASTM D635, or
MIL-STD-202, Method 111 , as applicable. Pressure sensitive adhesive tapes
shall be tested in accordance with the flammability test in ASTM D1OOO.
Materials not covered by the above tests shall be tested in accordance with a
procedure proposed by the manufacturer and approved by the procuring activity.
UL 94 is a useful guide for test methods and offers a comparative scale to
define degree of flammability.

5. Additives k Fire retardant additives may be used provided they do not
adversely affect the specified performance requirements of the basic materials.
Fire retardance shall not be achieved by use of nonpermanent additives to the
basic material.

.. .

0 Supersedes

REQUIREMENT 3
29 August 1980
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●
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●

REQUIREMENT 4

FUNGUS-INERT MATERIALS

1. ~. This requirement identifies those materials which are acceptable
nonnutrients of fungus and establishes the conditions or treatments under which
fungus nutrients are acceptable.

2. Docu~cable to Rea@ent 4:

ASTM G21-70 Determining Resistance of Synthetic Polymeric Materials to Fungi
Code of Federal Regulations, Title 29, Chapter XVII, part 191~

3. Materia a1

a. For new designs, only inherently fungus-inert materials shall be used

except that other materials may be used in hermetically sealed assemblies or
other specifically approved items.

b. For reprocured equipment, if it is necessary to use nutrient materials in
other than the above approved application, they shall be treated by a method
that will render the exposed surface [ungus-resistant so that they will pass
the test of 3.2. When materials are compounded with a permanently effective
fungicide in order to pass the fungus test, there shall be no 109S Of the
original electronic or physical properties required by the basic materials
specification.

3.1 . Group I in table 4- I lists those materials which
are considered not to be nutrient to fungi in all modified states and grades.
Group 11 lists materials which are not fungus-inert in all grades and therefore
the fungus resistance of the materials selected shall be confirmed by testing
in accordance with 3.2.

3.2 ~t. Group II and treated materials selected for other than

apprOved applications (see para 3 ) shall pass the fungus test specified in ASTM
G21. There shal 1 be no visible %rowth of fungus after 28 days. Certification
by a qualified laboratory or by the material producer, based upon test data on
record that the selected material passed the above test, will be wfficient
evidence of acceptability.

3.2.1 ~~ ‘1. All nonplastic materials to be tested for
fungus- susceptibility in accordance with 3.2, such as paint, ink, coatings,
adheaives, lubricant, rubber, viscous damping fluids, silicone grease, etc,
shall be prepare!i in the form of 2-inch squares or circles no more than
l/16 -izch thick for testing. Liquid or paste materials shall be prepared by
impregnating to saturation a sterile sample of glass fabric.

3.3 QE@2&aa. Certain chemicals have been identified in the Occupational
Safety and Health Act (OSHA) as cancer-producing substances ( carcinogens) .
Before using any materials which mi%ht contain these chemicals, they should be
evaluate~ in accordance with the Code of Federal Regulations, Title 29, Chapter
XVII , Part 1910. Consideration of the toxicity of a substance shall be given
prior to material selection.

Supersedes
REC!UIREMEN’r~+ REQUIREMENT 4
1 August 1975 25 September 1977
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Table 4-I. Fungi. Susceptibility of Materials
.,

.,

- ..

GROUP I

(Fungus-inert in all modified states and grades)

Acrylics J./ Polyamide
Acrylonitrile-sty r’ene ‘ Polycarbonate
Acrylonitri le-vinyl-chloride Polyester-glass fiber laminates

copolymer Polyethylene, high density
Asbestos (above 0.940)
Cera,nics Polyethylene terephthalate
Chlorinated polyether ?olyimide
Fluorinated ethylenepropylene Polymonochlorot rifluoroethylene

copolymer (FEP) Polypropylene
IGlass Polystyrene
Metals ?olysulfone
Mica Polytetrafluoroethy lene
Plastic laminates: ?olyvinylidene chlorilie

Silicone-glass fiber Silicone resin
Phenol ic-nylon fiber Siloxane-?olycle fin polyner

Diallyl phthalate Siloxane-polysty rene
Polyacrylonitrile

GROUP II

(Not fungm-resistant in all grades;
fungus-resistance shall be established by test)

ABS (acrylonitrile-butadiene-styrene) Polyethylene, low and nedium

Acetal resins density (3.940 and below)
Cellulose acetate Polymethyl methacrylate
Cellulose acetate butyrate Polyurethane (the ester ty?es
Epoxy -glasg fiber laminates
Epoxy-resin

are particularly su9cepti51e)
Polyricifloleates

Lubricants Polyvinyl chloride
?Jelamine- ?or’mal iehyde Polyvinyl chloride- s.cetate
Organic polyslulphides Polyvinyl fluoride
Phenol-formaldehyde Rubbers, natural and synthetic
Poly,dichlorost yrene Urea- For!naldehyde

1/ Literature shows that under certain conditions uolyami.des nay be attacked
by selective ~icro-or~anisms. However, for military applications thev are
considered group I .

R?Q!JIREMSNT 4
25 September 1977

.. .

Supersedes
REQ!IIREMENT 4
1 Auy,~st 1975
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● “ ,
REQUIREMENT 5

.

SOLDERING-
.,.

1. PurDose . This requirement establishes procedures for making soldered

electrical and electronic connect i6iis.

2. Documents aDDll Cable to Reoui rement 5:

O-E-760

o-T-236
QQ-S-571
TT-I-735
MIL-F-14256
MIL-P-28809
MIL-P-50884
MIL-T-!31533

MIL-P-31728
~ MIL-STD-202
t~MIL-sTD-275

@ ‘

Ethyl Alcohol, (5thanol) , Denatured Alcohol, and Proprietary
Solvents
Tetrachloroethy lene (Perchlorcethylene ) Technical Grade
Solder; Tin Alloy; Tin-Lead Alloy; and Lead Alloys
Isopropyl Alcohol
Flux, Solderinq, Liquid (Rosin Base)
Printed Wiring Assemblies
Printed. Wirinq , Flexible, General Specification for.
Trichlo?oethane 1, 1, 1 (Methyl Chloroform) Inhibited, Vapor
Degreasinq
Plating, Tin-Lead (ElectrodeDosited)
Test Methods for Electronic and Electrical Component Parts
Printed WirCn< for Electronic EauiDnent

MIL-STD-75~ Test Methods ~or Semiconductor Deviceg
MIL-5 TD-883 Test Methods. and Procedures for. Microelectronics

3. Matariala

3.1 A. Rosiri.. fluxes conforming to types R or RMA of MIL-F-1 4256 shall be
used for making ele’:trical “and electronic connections excePt that ts’Pe RA flux
of !.iI1.,-F- 14256 may, be used .on assemblies which will subsequently be tested for
and conform to the cleanliness requirements of MIL-P-28809. However, solid
wires with sleeve type insul~tion or stranded or braided wires shall n6t be
soldered utilizing type RA. flux. For the Army !?,lectronics Research and
Development Command (ERADCO.M), Communications Electronics Command ( CECOM) ,
and Avionics Research, and Development Command ( AVRADCOM), the use of RA flux
requires approval. For fluxing purposes, a soldered joint which functions as
both a mechanical and an electrical connection (for example, ‘in grounding

??plicati Ons thrOu~h a. chassis) shall be considered. an electrical connection.

3.2 Solder. Unless otherwise specified by the procuring activity, the golder

alloy shall conform to co~position ,Sn60, Sn62, or Sn63 of QO-S-571 . The flux
of ~lux-cored solder shall be type R or RMA of QQ-S-571 , except that the core
may be type RA flux in solder used only on assemblies and connections which
will subsequently be tested for and conform to the cleanliness requirements of
MIL-P-28!309 . However, stranded or braided wi?es or solid wires with sleeve
type in~ulation shall not be soldered utilizing type RA flux. For the Army
Co~mands listed in 3.1 , the use of RA flux requires zmproval.

● Supersedes
REQUIREMENT 5
30 .June 1979
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Q. Preparation of conductors an d termina la

4.1 Strivr)inQ insulationti Sufficient insulation shall be stripped fro!n the o
wire or leads to provide for insulation clearances as specified in 5.1.4. In
stripping insulation, care should be taken to avoid nickinq or otherwise
damaging the wire or tbe renaininq insulation. The num~er Df damaqed or
severed strandg in a sin~le lead shall not exceed the limits 3iven in table
5-1. Leads used at a potential of 6kV or greater shall have no broken strands.
Insulation discoloration resulting fron thermal strip?ing is permissible.

TABLE 5- I . ~.

Maximum allowable nicked
Number of strands or broken strands

Less than 7 D
7-15 1

16-1!3 2
19-25 3
?6-36 4
37-40 5

41 or more 5
..—

4.2 cleaning of condu ctors and termin.a.La. Conductor surfaces to be soldered
shall be clean prior to soldering. Cleaninq may be as follows:

a. Greage and oil shall be removed from conductors and terminals bv applyin~

a noncorrosive solvent such as: 1, 1, l-trichloroethane Conforming to
MIL-T-B1533; ethyl alcohol conforming to o-E-760, type III or igopropyl alcohol a
conforming to TT-I-735; or tetrachloroethy lene con fmninq to O-T-235.

b. Oxides and varnighes shall be remove~ by methods which do not dama~e leads
or parts, and which do not cause contaminati~n or hinder solder wetti~q.

c. Sand blasting shall net be used.

d. Dust or other loose matter shall be removed.

4.3 ~etinning (oresolder coatinz) conductor$ and ter!ninala. Wire and part
leads, with or without. attached ter,ninals, shall meet the solderability

requirements of Method 2025.3 of MIL-STD-750 for semiconductors, Method 2093.2
of MIL-STD-8?33 for microelectronics, and Method 2q8 or MIL-STD-202 for other
electrical and electronic component parta. Pretinnin~ (preaolder coating) of
electroplated tin-lead in accordance with NIL-P-81728, or hot diD solder which
is 0.0003 inch minimum thickness mav be used on parts which will subsequently.m.
be soldered. TinninK of a stranded wire shall not obscure the wire contour at
the termin~tion end of the insulation to pervit inspection of the wire for
damage. Heat sinks shall be applied to leads of heat sensitive Darts during
the tinning operation. The preconditionin@ pretinnin.g solder pot shall be
maintained in accordance with 7.4.?. Wicking, the capillary flow of solder
along the wire, is ?ermitte.~; however, solder shall not obscure the contour of
the conductor at the termi~ation of the insulation. The leads or all devices
to be planar ~ounted shall be pretinned prior to installation.

Smersedes
o

RSQIJIREMENT 5 REQUIRh’MSNT 5
1,5 March 1980 30 June 1979
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5. Attachment of wirea and leads

o
5.1 Attachment of wires and leads to t? rminals

5.1.1 Wire and lead wraD-are@. Leads and wires shall be mechanically
secured to their terminals before soldering. Such mechanical securing shall
prevent motion between the parts Of a joint during the soldering operation.
Leads and wirea shall be wrapped around terminals for a minimum of one-half and
not more than one full turn in a single layer only ( see figure 5-1) . For AWG

30 or Smaller Wire, a maximum of 3 turna may be used. Exception is made in the
case of those small parts used for terminating conductors and to which such

.
mechanical securing would be impracticable , such aa connector solder cups,
slotted terminal posts, heat shrinkable aolder devices, etc. Lead extension
shall be restricted to the limits required by degign to prevent equipment

. malfunction. In no case shall wires be wrapped on each other.

++=+=++,

a. Full Turn b. 3/4 Turn c. 1/2 Turn

o FIGURE 5-1. Wire and lead wCalLaCQ!A@ .

5.1.2 Lead bends. The distance between the body of the part or weld and thej~
bent section of a lead shall be at leaat twice the diameter of the lead but not
less than 0.030 inch. Radii of bends shall conform to figure 5-2.

+

0.030IIIN
STMICHT
TO1 DIA

L.
A+=

0.030 MN
S7RA1CH?
TO2DIA

J L:. ‘EL”
a. Standard Bend b. Welded Bend

o Supersedes
REQUIREMENT 5
30 June 1979

LEAD DIA (inch) MINIMUM RADIUS (R)

I

I UP to 0.027 I 1.OD
from 0.028 to 0.047 1.5D I

I 0.048 and larger 2:0 ‘D I
FIGURE 5-2. Lead bent.

REQUIREMENT 5
15 March 1980
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5.1.3 Stre9s rel ief. Axial or’ opposed i:ad’ devices with ,leads termin,at;ng at,
a connection point ghall have a minimum lead-connection-tO-bOdy. O?fset of at
least “2 lead diameters or thicknesses ( but not less than 0.030 inch) as ?n, @
allowance for stress relief to miniaize tensile or shear stregs to the soldered
connection or part during thermal expansion. Where the component body, will not

be secured to the mounting surface by bonding, coating or other” ❑eans, the’
lead (s) on only one of the opposing sides of the component need be so
configured. Typical examples of st.reas relief are included in ,figure 5-3.

Devices with bodies either Alternate method for devices... ,
secured or unsecured to with unsecured bodieg “’ “’

mounting surface

.*,. ..!..
A

.QL#+# ‘ -.~-__#_ .
b A .A k

,.,

,.,

A z 2 tiines lead diameter or thickness but not legg than

FIGURE 5-3. TvDica 1 atr~

5.1.4 ~ation c le=~. Clearance between the end of the
the solder of the connection shall be as follows:

‘,.,.

0.030 inch ‘ ‘

insulation and

a. Minimum clearance: The insulation shall not be imbedded in the solder

joint. The contour of the conductor shall not be obscured at the termination
end “of the insulation.

,.

b., ~~mum clearance: Clearance stiall be less

(including insulation) or 0.060 inch, whichever
shorting between adjacent conductors.

than two wire ‘diameters “

ia larger, but shall not, p~:t
..

REQUIREMENT 5
15 March 1980

,

sUDeI’Sede9
0

REiJJIREMENT 5,
30 June ‘1979
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5.2 ~~ direct-Q to minted ter~ . Direct

o

attachment of wires and leads to printed terminal areas shall conform to
MIL-STD-275 or MIL-P-50884, as applicable. Wire insulation clearance shall
conform to 5.1.4.

6.

6.1 Yreclemi-qg. Cleanliness of part leads and printed wiring surfaces shall
be sufficient to insure solderability.

6.2 “~. When used, liquid flux shall be applied in a thin, even
coat to those aurfacea being joined prior to application of heat. Cored solder
wire shall be placed in such a position that the flux can flow and cover the
joint as the solder melts. Flux shall be so applied that no damage will occur
to surrounding parts and materials.

6.3 ~.. The areas to be joined shall be heated to cause melting of
the solder and wetting of the surfaces. Excessive time (slow heating) and
exceaaive temperature shall be avoided to prevent unreliable joints and damage
to parts. Heat sin’ks shall be used for the protection of parts, as required.
Parts, wire insulation, or printed wiring boards which have been charred,
melted, or burned shall be replaced. When heat has caused part materials to
discolor, further evaluation shall be performed to ascertain whether the
essential properties have been adversely af?ected; if so, the item shall be
replaced.

6.4 ~ solder . The areas to be joined shall be at the correct

●
temperature, then the solder shall be applied t~ the joint and not to the
soldering iron; however, a very small quantity of solder may be applied at the
place where the iron tip touches the joint to improve heat transfer. When the
solder-preform method is used, the solder may be applied to the joint prior to
heating.

6.5 ~. No liquid shall be used to cool a soldered connection. The
connection shall be cooled in air at roon temperature only. Heat sinks may be
used to expedite cooling. Tbe connection shall not be subjected to movement or
stress at any time durinZ the cooling and solidification of the solder.

6.6 ~~. Care should be taken to avoid the need for resoldering.
Wiien resoldering is required, tbe quality standards for the resoldered con-
nection shall be the same ae for the original connection. A cold solder or
,diaturbed joint will require only reheating and reflowing of the solder”.

6.7 ~MQSC@.. Flux residues shall be ramoved within one hour
after s~ldering by applying appropriate noncorrosive solvents as specified in
4.2 .a and drying. Mechanical means such as agitation, brushing, etc, may be
used in conjunction with the eolventa. The clea%ing solvents and methods used
shall hare no deleterious effect on the parte,
cleaned.

connections, and materials bein~
Ultrasonic cleaning nay dama~e certain parts, particularly

transistors, and should generally be avoided.

● Supersedes
REQUIREMEN’C5
30 June 1979

REQUIREMENT 5
15 March 1990
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7. ~~nte d wirinc asse mbliea .::. ,.’ “.’’:::
. . ,- {:

7.1 Precle-. Cleanliness of” the part leads and printed :wiring.sur?aces. @
shall be sufficient to insure solderability. ,.,..., ,;L:,.!~.

7.2 on. Liquid flux shall be applied by the dip, . spray ;. brush;
roll, wave , or foam method and shall form a thin coat in~ on the surface. The:
flux may be thinned as necessary to meet the requirements on flux application;
bowever, the flux shall still meet tne requirements of 3.1. Drying. the ~lux. to
a tacky consistency before wave .solderlng WI1l prevent solder :.splatter ...,,.:>:>.

. .

,, .’ ,..:.:;

7.3 B@leAiM. Preheating the printed wiring assembly beCore soldering is
advisable and will improve solder flow and reduce the required ‘dwell ‘time. T!ie
preheat temperature shall not exceed tine maximum temperature rating of parts. ~

7.4 i501de bath . Tbe solder bath shall be maintained at a temperature of 232°
to 289°C (;50° to 550°F) . The temperature and the time of contact between the
assembly and the solder shall be dependent upon such factors .as preheating, ~
thickness of board, number of contacts or conductors, and tbe type of parts. :
The period of exposure of any printed wiring board to a solder bath’ shall-.’be.
limited to a duration which will not cauae damage to the board or parts mounted
thereon. In no’ case shall the temperature or length of time be such as to~ ...
cause damage to heat-sensitive parts. Periodic inspections of the solder bath
shall be made to insure that contamination levels meet the requirements of
7.4.lb. .,

7.4.1 Otic)ldv~ . To maintain the proper purity of solder;
the following procedures shall be adnered to in wave soldering of printed
wiring assemblies.

.. :.,:, ,,,:;
@

a. 13efore soldering a printed wiring board, all dross appearing. on the surface
shall be removed. To prevent contamination of the solder, stainless steel or
pol ytetrafluoroethy lene (TFE ) shall be used for stirring solder. and removing, :
dregs. Dross blankets may be used provided the blankets do not contaminate the
solder. .. ! “’.

b.
.,!,,.,.P

If the amount of any individual contaminant or the total of. contaminants ,.S
listed exceeds the percentages specified in table 5-II, the solder shall be .:
replaced or altered to be brought within specification.

7.4.2 n for solder DUrity. Solder in solder baths shall be -,..:
chemically or spectrographically analyzed or renewed at the testi~g frequency
levels ahown in table 5-II, column B. These intervals nay be’ lengthened:to the
eight-hour operating days shown in column C when the results of analyseg
provide definite indications that such action will not adversely aft’ect the .’
purity OF the solder bath. If contamination exceeds the limits of table 5-11,
intervala between analyses shall be shortened to those ei%ht-hour operatih,? . .
days shown in column A or less until continued purity has been assured by
analyses. ifecorda containing t’ne results Df all analyses and solder bath? usage
shall be available to the procuring activity.

,; ;.: , ,::

Supersedes ,,’ a

RSQgIREM~~r 5 RSQlJItlEMSNT;5
15 March 1980 30 June-~1979:
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7.4.2. 1‘ .~. The information provided in the right column of Table

● 5-11 is pie~ented to assist in the monitoring of the soldering operation and
may be used to indicate a need ~or increased frequency of testing, other than
that shown in columns A, B, and C, to insure proper purity levels.

7.5 ~. Flux residues shall be removed in accordance “with
6.7.

7.6 . Tbe automatic soldering operation may be repeated once,
provided that tiie reheating and resoldering does not introduce degradation of
parts or printed wiring boards.

‘7.7 ~. Manual soldering as speci Fied herein is permitted, if necessary,
to remove solder projections , icicles, and bridges of solder, or to add solder
to the part: connection area. The quality standards for touchup shall be the
same as for the original work.

9. . It is not the intention o? Requirement 5
to exclude other acceptable procedures for applying flux and .301der in making
sol,iered electrical connections!. However, the methods used must produce
completed solder joints equivalent to the acceptable joints described in this
requirement. The following requirements apply: (See para 3, 4, 5, 6, 7, and

appropriate subparagrapha. )

a. Preparation and cleanliness cf parts and wirea

●
b. Proper attachment of wires and leads

c. Materials - fluxes, solders, and cleaning solvents

d. Application of fluxes and solder,?

e. Temperature control.

.
f. Postsoldering cleaning. Termi5ationg made with devices having premeasured
amounts of goldsr and type R or RMA flux encapsilate,i in a preformed,
transparent, h6at” shrinkable , self-sealing inmlating material do not require
flux removal.

~.~ ~. The following are typical additional acceptable
soldering procedure.a:

a. Dip (solder bath)

b.. Hot-plate

c. Snduction

d. Ra.iiation

e. Hot-gag-blanket.

● Suoeraedea
REQUIREMENT 5
30 June 1979

REQUIRIMKNT 5
15 March. 198u
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s.% ~. Soldering guns shall not be used.

8.3 ~. Steel wool shall not be used.

9.1 ed c ~. A mldered connection is an electrical connection
which employs solder for bonding two or more metals with an alloy (solder).

9.2 ~. Solder is a metallic alloy, usually of lead and tin, used to
mechanically and electrically join metallic surfaces by solidification
following the wetting action of the melted alloy.

9.3 MldePMs . Soldering is a process in which metallic surfaces in close
physioal proximity are joined by the wetting and subsequent coalescence of
liquid solder having a much lower melting point (generally below” 204°C ) than
any of the metals being joined.

9.4 Iem@ak. A terminal i9 a tie-point device used for the purpoee of
making electrical connections. Solder type terminals in common use include:
turret, bifurcated (slotted) , hook, eye, tab, and solder cups.

9.5 YJ!. A part lead is a solid or stranded wire that serves as a
connection and, in some cases, as mechanical support for small electronic parts
or assemblies.

9.6 ~. . A lead extension is that part of a lead, or wire that
extends beyond the soldered connection.

9.7 w. Flux is a chemically active compound that is capable of promoting
the wetting of metals with solder.

9.8 ~ . Wetting is the free flow and spreading of solder on a metallic
surface to form an adherent bond.

9.9 ~der I-d@. A cold solder joint is an unacceptable solder joint
due to poor wetting and inefficient heat.

9.10 ‘J@in solde r ~.’ A rosin solder connection is an unsatisfactory
connection which contains entrapped flux.

9.11 Jisturbed solder iQjJlt . A disturbed solder joint is an unsatisfactory
connection resulting from relative motion between lead/wire and toe terminal
area alluring solidification of the solder.

9.12 Reflow soldering. Reflow soldering is a process for joining parts by
tinning the surfacee, placing them together, heating until the solder fuses,
and allowin~ to cool in the jointed position.

9.13 Dewettti. Dewetting is a condition which results when the molten solder
has coated tbe surface and then receded leaving irregularly shaped mounds of
solder geparated by areas covered with a thin solder film; basis metal not
exposed.

Supersedes
REQUIREMENT 5 REQUIREMENT 5

. 30 June 1979 15 March 1980
5-9
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9.14 Nonwetting. Nonwetting is a condition wherein a surface has contacted
molten solder but the solder has not adhered to all of the surface.

o
9.15 Excessive sold. Excessive solder is a condition resulting in an
unsatisfactory connection because the contour of the elements of the connection
are completely obscured or’ the solder has overflowed beyond the confines of the
connection area.

9.16 Solder Dro Iection. A solder projection is an undesirable protrusion from
a solidified solder joint or coating.

9.17 flanar moumte d devices. Terms that apply to flat or round leadg of
planar mounted devices are defined in figure 5-4.

KNEE

&-

LEAD

LOWER BEND RADIUS *

Y UPPER BENDRADIUS
.%

HEEL

TOE
FOOT

\CIRCUIT PAD

FIGURE 5-4. Planar mou~t~.~evices - de fintitisi.

10. Workman9hi D. Workmanship shall be of a level of quality adequate to
asaure that the processed products meet the performance requirements of the

applicable drawings and criteria delineated herein. The soldered connections
shall have a smooth bright appearance with metallic luster and shall not have a
chalky, gritty or irregular surface, nor exhibit protrusions, pits, or voids
which expoge basis metal or where the bottom of tbe pit or void is not visible.

10.1 Inaoection. Vigual inspection of all soldered connections and assemblies
shall be performed to determine conformance to the requirements specified
herein.

11. Awa!2LrQsQ_mLLsc@.. Accept/reject criteria for soldered connecting
shall be in accordance with figures 5-5 through 5-35.

REQUIREMENT 5
15 March 1980

5-1o
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.015
MIN

R = 2T OR 2D PllN “-

,,

1
1

(45°M N
100°MAX

Leads shall be supported during forming to protect lead-to-hod y seal. Bends

shall not extend into seal. Lead bend radius shall be two thicknesses or two
wire diameters minimum. The angle of that part of the lead between the upper
and lower bends in relation to the ‘mounting pad shall be 45° minimum to 100°
maximum.

FIGURE 5-5. ~anar mounted devices - lead fo rmi~.

ACCEPT REJECT
.010 MIN

1A
n n

Part.9 mounted over protected surfaces, or surfaces without exposed circuitry,
may be mounted flush. Parts with electrically conducting bodies over exposed
circuitry shall have their leads formed to allow a minimum of .010 inch between
the bottom of the component

FIGuRE 5-6.

body and the exposed circuitry.

Planar mounted devices - lea d forming.

FIGURE 5-7.

Minor lead deformation shall be allowed, provided
none of the following conditions exist:

No evidence of a short or potential short
deformation.
Lead or body is not damaged by the deformation.
Top of lead does not extend beyond top of body.

Planar mounted devices - lead forming.

REQUIREMENT 5
15 March 198o

Supersedes
REQUIREMENT 5
30 June 1979
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Minimum contact length shall be equal to the lead width for flat leads and two
times the diameter (2D) for round leade. Heel must be completely over pad area.

FIGURE 5-8. Planar mounted devices - Dar t Dlace ment.

w

25$w
MAx LEAD

b

-L

-7-,
PAD ‘z’, ‘j

\PAD

Flat leads may have side overhang, provided the overhang does not exceed 25$ Of
the lead width and that minimum clearance is maintained.

FIGURE 5-9. Plana r mou nted dev ices - Dart Dlacemen&.

REQUIREMENT 5
15 March 1980

5-12
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&
ACCEPTABLE

,A a

LEAD AT EDGE
OF PAD

Round, flattened, m’ coined leads shall not exhibit any side overhang.

FIGURE 5-10. Ylana r mounted devices - Dart .

lW OR 20

-g”= Toe end of leads may overhang the Pad,
provided the minimum conductor spacing is
mai~tained, that the total overhang does

1
not exceed 25% of the lead width or
diameter ( round leads) , and that the

/ minimuro contact length is maintained.

FIGURE 5-11. Planar ❑ou @tidsvices .m~’

Supersedes
REQUIREMENT 5
30 June 1979

REQUIREMENT 5
15 March 1980
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.

,,.

.’
,,,
,,, ,,

.. @

9 A .,
Round and flat leads shall be placed so that the heel does not extend beyon~ ttie
edge of the pad.

,,
FIGURE 5-12. Planar Inounted devices -~t Dlacetient.

..:

:. G> ;\/ Toe curl, if present on leads, shall not

‘/
exceed two times the thickness .(2T) .

w2T ~
Y

f“
,.:”1

FIGURE 5-13

2T MAX

Lead
lead

I

❑ay be raised off the
diameter.

Figure .5-14.

REQUIREMENT 5
15 March 1980

,,

,,, ,

Planar mounted deviceg - Dart D1aced.
,.

,,

@3wx’”’
~--””

I

pad surface a maximum of two lead thicknesses or 1/2

Planar Mounted Devices - Part Placement “.

5-14
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“~~&:&:..e
.25%D MIN ,,

Minimum solder fillet height on round leads shall he 25% of the lead diameter.

The outline of the lead must be discernible in the solder.

FIGURE 5-15. Unar mounted devi~es - solder fillets.

LEA D

‘&

.,, ...

PAD ‘:’
SOLDER

●
/// I \ \\

Flat leads shall exhibit a visible fillet rising from
lead. The outline of the lead must be discernible in

the pad to the top of the
the solder.

FIGURE 5~16. planar mounted devices - so lder filleti.

MIDPOINTBEIWEENUPPERAND
ll)WERBENDPOINTS MIDPOINTOFLOWERBENDRAOIUS

Q&_ ..=JJ& L
. .

RAXI~ ACCEPTABLEHEELFILLET liINIF1.!7ACCEPTABLEHEELFILLET FUIJIWMACCEPTABLEHEELFILLET
FLATAIMROIMDLEADS.. .: FLATLEAD RULWDLEAO ““.

The heel fillet shall’~be. continuous between the heel of the lead and” the circuit
pad. The heel fillet shall extend to the midpoint of the lower bend radius for
flat leads. The heel fillet shall extend beyond the full bend radius for round
leadg.~ -The solder fillet for any lead shall not extend beyond the midpoint
between the upper and lower bend points.

FIGUHE5-17. ~mOunted devices ==1.der fillets.

Supersedes
REQuI@4EN,T :5
30 Junwf1979
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HEATERBAR
PROBE OR HOLD DOWN MARK

&

TOOLMARK

/’

&
*

“*>

These tool marks shall not be cause for rejection.

FIGURE 5-18. Planar mounted devices - solder fillets.

ToP
SOLDERDOESNOT

VIEW \

‘OVERHANGPAOEDGE

DISCERNIBLE

MAXIMUMAAtlUNTOFSOLDER

~

SOLDER-BRIDGED

SOLOER
OVERHANGS

CONTO+JROFLEADEND
- NOTDISCERNIBLE

+9 /“

.SOLDERPROTRUSIONJ’-

EXCESSSOLDER

FIGURE 5-19. Plated-thru holes - amount of so lder on ioint.

REQUIREMENT 5
15 March 1980
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MINIMUMAMOUNTOFSOLDER INSUFFICIENTSOLCJER ..::
;,.,,.

FIGURE 5-20. ad-thru hQiis - amount of solder on ~.
,.. . . .

SATIN LUSTERAND FREEZE-LINE SURFACE CRACKED,GRlllY OR
PATKRNS (QUILTING) PRES[NT GRANUIAR APPEARANCE

FIGURE 5-21. d-thru ~les - sol~acter~ .

Supersedes
REQUIREMENT 5 REQUIREMENT 5
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ACCEPT REJECT

\\

.

\

Qz$$v+*

SMALLINCLUSIONIN FILLET00ES NOT SOLDERDOESNOTCOMPLFTfLYCOVER
CONSTITUTEOFWETTING. SURFACESOR 00ES NOTFEATHER
SURROUNDINGAREASWELLWETTED. TO LEADOR PAD SURFACES.

FILLETMAY BE CONCENTRATEDON
SOLDERGATHEkSINTO OROPLFTSOR BALLS.

ONES1DEOF PAD.
NO NWFITING IN EVIOENCE.

FIGURE 5-22. Plated-thru holes - solder’ wetting.

.%4
ACCEPT

.Y
,.
●

TOPVIEW

Bm OM VIEW

*

*

e

BOTTOM OF VOIDS VISIBLE BOTTOM OF VOIDS NOT VISIBLE

FIGURE 5-23. WL-4ruds2Le&- Vo ids.

REQUIREMENT 5
15 March 1980
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REJECT

ml“-- ...
.1< ~., . . . I

-. .’.. @

-.,<:0:--“’ ..
SOLDERFILLE7 NOTCOMPLETE.
NUMEROUS VOIDS.
EVIDENCE OF DEWEITING.

D-:/’,.<.
@

.--,
.

....
SOLDERFILLETlEC%COMPL~E. UCESS SOLDER. LEADNOTVISIBLE.
CONTOUR OF LEADIS DISCERNIBLE.
HEEL OF LEADIS WETTEDWITH SOLDER.

SOLDER SHALLFILLHOLE 7570 OF
BOARD THICKNESSMINIMUM.

FIGURE 5-24. Plated-thru h-ales - clinched leads and wires.

MINIMUM ACCEPT “REJECT

D‘“6 :,
‘. . .._ .,

SOLDER FILLETNOTCOMPLEFE.
NUMEROUSVOIDS.
EVlDENC[OF DEWE711NG.

a,,.\---..,,,,.,.,..,.+
SOLDERFILLE7lDV% COMPLE7E.
CONTOUR OF LEADIS DISCERNIBLE

EXCESS SOLDER. LEADNOTVISIBLE

HEELOF LEADIS WETTEDWITH SOLDER.
NONPLATEDTHRUHOLENEED

●
NOT B: COVEREDWITH SOLDER.

FIGURE 5-25. Nonolated-thru holes - clinched leads and wires.

Supersedes
REQUIREMENT 5 REQUIREMENT 5
30 June 1979 15 March 1980.
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SOLDERTHATJUST
COVERSTHEWIRE
OR lEAOOVERTHE
EXTENTOFTHEWRAP.

SOLOCRSHALLWETTHE
TERMINALANOWIREOR

YSOLOER00ESNOT
COVER11+[WIREOR
LEAOOVEREXT[NTOF

)THEWRAPORFILLETING
IS INCOMPLETE.

LEAOANOFORMA
VISIBLEFILLET.

(MAXIMUM)

ALLNOT
Y OBSCURE
OFTHEWRAP.

LJ SOLOERSHALLWEITHE
TERMINALWIREOR LEAD.

IVEI

LOER

~ EXTENTOFTHEWRAP.

FIGURE 5-26. Wire and lead gold erinz to t~inals - bifurcated.

AccEpT (MINIHUM)

HINIMUM AMOUNTOF SOLDER ALONG
THE WIRE OR LEAD. WIRE OR LEAD
END DISCERNIBLE IN TERMINAL.

REJECT

SOLOER BUILOUP ON TOP OF TERMINAL.
wIRE OR LEAO NOT DISCERNIBLE
THROUGHTERMINAL.

ACCEPT (MAXIHUM)

MAXIMUMAMOUNTOF SOLDER COMPLETELY
FILLS SLOT. WIRE OR LEAD END
DISCERNIBLE IN TERMINAL.

FIGURE 5-27. Wire and lead soldetin~to terminals - sma 1~ slotted.
a

REQUIREMENT 5
15 March 1980

Supersedes
REQUIREMENT 5
30 June 1979
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- (MINIMUM) M (INSUFFICIENT

@

SOLDERTHATJUST COVERS

#

SOLDERDOESNOT
THEWIRE OR LEADOv~ COVERTHEWIR[
~TENT OFTHEWRAP. OR LEADOVER

f!

,’,.1 ‘ SOLDERSHALLWETTHE
~TENT OF THE

,; :\ \
i$”,v%’ ‘ TERMINALAND WIREOR LEAEI WRAP OR FILLfTING

~,,,..:- AND FORMA VI SI BLEFILL~. Is iNCOMPLm

ACCEPT (MAXIMUM) ~ (EXCESSIVEI

SOLDERSHALLNOTCOMPL~ELY
OBSCURETHEEXTENT

8

A BUILDUPOF SOLDER
THATCOMPLETELY

OFTHEWRAP. OBSCURESTHECONTOUR

SOLDERSHALLWETTHE OFTHEWIRE OR LEAD

TERMINALANO WIRE
OVER EXTENTOF THEWRAP

OR LEAD.

w

,1

FIGURE 5-28. Wtie and lead aolderina to terminals - turret.

A= (MINIMUM) ~ (INSUFFICIENT)

q g; Q.!jj!,g:;,=NT

ACCEPT (MAXIMUM) REJECT

!/a >. ‘“’l,
-.+ ,.,,,
...,,

FIGURE

Supersedes
REQuIREMENT 5
30 June 1979

SOLOERSHALL NOT

11

I
COMPLETELYOBSCURETHE !.’.
EXTENTOFTHEWRAP. ,, ;?..

2’. ,
SOLDERSHALLWETTHE .,,.
TERMINAL&WIREOR LEAD. -.;

,,

IEXCESSIVE)

A BUILDUPOF SOLDERTHAT
COMPLETELYOBSCURESTHE
CONTOUROFTHEWIREOR LL40
OR EXTENTOFTHEWRAP.

5-29. me and lead solderi~.to terminals - hook.

REQUIREMENT 5
15 March 1980
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ACCEPT RElECT

SOLDERVISIBLE IN.
1NSPECTION’MOLE,

,D

EXCESSIVESOLDERAND SPILLAGE

ON S IDE OF CONTACT

SOLDER blETTING BETWEEN WIRE

W

SOLOER WETTING BETwEEN NIRE
OR LEAD ANO CUP VISIBLE.

OR LEAD ANO CUP NOT VISIBLE,

ANY’ SOLOER ON THE OUTSIDE .

SUKFACE OF THE SOLDER CUP

IN THE FORM OF A THIN FILM

ONLY .

1[z.._ ....=.-

SOLDER SL !GHTLY ABOVE SOLDER NOT VISIBLE IN

INSPECTION HOLE, INSPECT 10N HOLE.

SOLOER WETTING BETWEEN WIRE SOLDER wETTING BETWEEN WIRE

OR LEAO AND CUP VISIBLE, OR LEAD AND CUP NOT VI SIBLEI

FIGURE 5-30. Wire and lead sodaerin t con~cs.
m (MINIMUM) g (INSUFFICIENT)

~:%oNLy( F,:,,,,,,,,,,

AwJ!l (MAXIMUM)

fl”
/:~SOLDEROVERFILLSCUP

BUT DOESNOTOVERFLOW
/: ON SIDES OF THECUP.,,

/?
,’ WETTINGBETWEEN

WIRE OR LEAD
AND CUP IS VISIBLE.

REl[CT IEXCESSIVE)

[

/ EXCESSIVESOLDER, SOLOER,’
HAS FLOWEOON SI DESOF CUP

FIGURE 5-31. Wire and lead soldering to solder CUA.

1 Supersedes
REQUIREMENT 5 REQUIREMENT 5
15 March 1980 30 June 1979
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ACCEPT
MINIMUMSOLDERFLOW--ACCEPTIF ALLOF

THEFOLLOWINGCONDITIONSAREPRESENT,

SOLDERHAS LOSTALLAPPEARANCEOF
RING SHAPE.
THEREISA DEFINITEFILLETVISIBLE
ALONGTHETERMINALAND LEADINTERFACE.
TERMINALAND LEADCONTOURSAREVISIBLE.

m
INSUFFICIENTHEAT-- REIECTIF ANY OFTHE

FOLLOWINGCONDITIONSAREPRESENT:

CONTOUROF SOLOERPREFORMIS VISIBLE
CONTOUROFTERMINALANDIORLEADIS
OBSCUREOBY SOLDER.

FIGURE 5-32. .Heat shrinkable so ider devices - corm ector term nations.i

ACC[PT MAXIMUMSOLDERFLOW--ACCEPTIF ALLOFTHE

FOLLOWINGCONDITIONSARE PR[SENT:

FILLEFIS CLEARLYVISIBLE BEIWEEN
TERMINALANDLEAD.
JOINTARM lsv1516LEDEsPIT[
BROWNINGOF SLEEV~

REIECT
OVERHEATED--RLIECTIF ANY OFTHEFOLLOWING

CONDITIONSARE PRESENT:

JOINT AREA IS NOTVI SIBLEBECAUSEOF
SFfERE DARKENINGOFTHEOUTERSLEEVE

\ SOLDERFILLElIS NOTVISIBLE ALONG
TERMINALANDLEADINTERFACE
WIRE INSULATIONOAMAGED(BROWNING

~OKAY) OUTSIOEOF THESLEEVE

FIGURE 5-33. ~~hrinkable solder devices - Connecto r terminations.

Supersedes
REQUIREMENT 5 REQUIREMENT 5
30 June 1979 15 March 1980
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ACCEPT MINIMUMSOLDERFLOW--ACCEPTIFALLOF
THEFOLLOWINGCONDITIONSAREPRESENT:

SOLDERHASLOSTALLAPPEARANCEOF
RING SHAPE.
INSERTSH4VEMELTED& FLOWEDALONGWIRES.
SHIELD&LEAOCONTOURSAREVISIBLE.
THEREISA DEFINITEFILLETVISIBLEALONGTHE
LEADANDSHIELDINTERFACE.

INSUFFICIENTHEAT-- REJECTIF ANYOFTHE

FOLLOWINGCONDITIONSAREPRESENT:

CONTOUROF SOLOERPREFORMIS VI S1BLE.
MELTABLEINSERTSHAVENOT FLOWED.
CONTOUROFBRAID ANOIORLEADIS
OBSCUREDBY SOLOER.

FIGURE 5-34. Heat shrinkable solder’vfis~i~d~rfitfi. ‘‘
ACCEPT

MAXIMUMSOLOERF1OW-- ACCEPTIFALLOF
THEFOLLOVIINGCONDITIONSAREPRESENr:

FILLETIS CLEARLYVISIBLE BETWEENLEAO
ANO SHIELO.
JOINTAREA IS VISIBLE OESPITEBROWNING
OFSLEEVE

OVERHEATED--REJECTIF ANY OFTHEFOLLOWING

CONDITIONSARE PRESENT:
JOINTAREA IS NOTVI SIBLEBECAUSEOF
SEVEREOARKENINGOFTHEOUTERSLEEVE.

.DERFILLETIS NOTVISIBLEALONG
NTERFACE.
)AMAGED(BROWNING

SOL
LEADAND SHIELD1!
WIREINSULATIOND
OKAY) OUTSIDEOF SLEEVE

FIGURE 5-35. Heat shrinkable sQMQC._@YLQ!2S - shield -inatiOns.———

Supersedes

REQUIREMEN’r 5 REQUIREMENT 5

15 March 1980 30 June 1979
5-24
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REQUIREMENT 6

BEARINGS

1. ~. This requirement establishes criteria for the selection and

application of bearings.

2. cable to Requirement L:

FF-B-171
FF-B-135

FF-B-1!37
FF-B-195
MIL-B-3990
MIL-3-5687

ML-8-8942
MIL-B-8943
MIL-B-3948
MIL-B-13506
MIL-B-17380
YIL-9-81744
MIL-B-81793

MIL-B-81934

Bearings, Ball, Annular (General Purpose)
Bearings, Roller, Cylindrical; and Bearings iloller,
Self-Aligning
Bearing, Roller, Tapered
Bearings, Sleeve, (Bronze, Plain or Flanged)
Bearing, Roller, Needle, Airframe, knti-friction
Bearing, Sleeve, Washers, Thrust, Sintered, Metal Powder, Oil
Impregnated
Bearings, Plain, TFE Lined, Self-Aligning
Bearings, Sleeve, Plain and ?langed, TFE Lined
Bearing, Plain, Rod End, TFE Lined, Self’-Aligning
Bearing, Sleeve (Steel Backed )
Bearing, Roller, Thrugt
Barrier Coating Solution, Lubricant Migration Deterring
Bearing, Ball , Precision, for Instruments and Rotating
Components
Bearinz. Sleeve. ?lain and Fianaed. Self-Lubricating

MIL-B-81336 9earin~: ?lain, Self-Aligning (~eC~ Ball, CRES Race7

● MIL-STD-1334 Process for Barrier Coating of Anti-friction Bearings

3. &AectiOn and aoDllcatlOn
. .

3.1 ReaCbga . Bearings best suited to meet the physical, functional,
environmental and service life requirements of the application shall be
selected from those con forining to one or more of the specifications listed
below. Replacement of the bearing shall be possible without the use of special
tools unless such provisions woul,i adversely affect the proper functioning or
service life of the bearing.

FF-B-1 71 iqIL-B-5587 t?lL-B-17380
FF-B-185 MIL-B-89’42 MIL-B-81793
FF-B-137 MIL-B-8943 MIL-B-81934
FF-B-195 MIL-B-8’Y48 MIL-W31935
MIL-9-399!I MIL-B-13506

3.2 ~cu~. Adequate lubricant shall be provided either within the bearing
or externally in the fortm of oil reservoirs or grease relubrication facilities
except as noted in 3.6. Where lubricant replenishment is required, precautions
shall be taken to prevent pursed or lost lubricant from entering and adversely
affect in% the operation of the electronic equipment. Where bearings coated
with preservative are installed in closed housings, the preservative shall be
compatible with the lubricant used in the assemfily.

o Supersedes
3EdUIREMENT 6
1 February 1977

REQUIREMENT 6
15 hl~ust 1981

6-1
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3.3 Wrier coatti. Bearings requiring a barrier coating shall be coated in
accordance with MIL-STD-1 334. Barrier coating mate~ial shall conform to
MIL-B-81’T44.

3.4 -Seals anl.sih “el.d.a. All rolling element hearings shall be adequately o

protected by seals or shields on the bea?ing or installed in housings which
provide adequate shielding to prevent foreign matter from entering the bearing.

3.5 5i.eLf lub uxi.Lim bearimz.a.r“ ?ernanently lubricated bearinss or bashin%s of
plastic, metal lic-@astic combinations, or all metallic materials with or
without dry film lubricants may be uged provided wear products produced durin!3
operation will not cause or contribute to failure of the electronic equi?ment
or bearings.

3.5 ~. Unlubricated bearings or bushings may be used
only in applications where the presence of a lubricant would be undesirable
or detrimental and tne ?unctional , environmental (and service life requi.-ements
can be met in this condition. For selection of low f?iction, long life, un-
lubricated bearings refer to MIL-B-8942 , MIL-B-8943, and MIL-B-8948.

3.7 al Rrwsxiimz . Ball and roller bearings used for rotati~g an
electrically energized equipment shall be electrically shunted to avoid current
flow through the bea.ings.

4. ~. Bearings shall be located to ensure proper sha~t align!nent and
support.

R~QIJIREMENT tj

15 August 19?31

Supersedes
RSQ31REMENT 6
1 February 137’/
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R8QIJII?EMENT7

1NTERCHANGEABILIT%

1. hJrD0S?2. This requirement establishes criteria for the selection and
application of interchangeable items.

MIL-STD-280 De fi~itions of Item Levels, Ite!n Exchangeability, Models,
and Related Terms

3. ~ ble it ems. Interchangeable itams shall be as defined in
MIL-STD-2!30 to permit their installation as interchangeable assemblies,
subassemblies and parta without regard to the source of manufacture or supply.

4. Standa rd ~t@zs_. Standard items are defined in the applicable general
specification.

4.1 =n toler~ . Provisions shall be made for design tolerances such
that items having the dimensions and characteristics permitted by the item
specification may be used as replacements without selection or departure from
the specifiad equipment performance.

4,2 y&@- stan dard items. Standard items shall be usad when such items are
available. When existing standard items are not available and permission is

a

granted by the procuring activity f’or use of a nonstandard item only because
tJJe e~isting standard item is not available, the equipment shall be so
designed that the nonstandard item can be replaced by the standard item.
Appropriate space, mounting holes, and other necessary provisions shall be
provided for this purpose unless they conflict with tbe specified equi?ment
.3ize requirement. When pro~ision is made for substitute or replacement items,
the standard item to be used for replacement shall be identified in the

applicable docu,nentation.

4.3 _QW@~arts ~~~~a. When the item speci~ication proviies
more than one c’haractecistic or tolerance, the item having the broadest
characteristics and tolerances that will fulfill the equipment performance
requirements shall be used. Hcwever, delziys in development or production
caused by procurement time requi red for such items may be avoided by
substitution of readily available acceptable items of highar quality.

-.

● Supersedes
!lZQUIREMENT 7
23 !fay 196(9

REQUIREMENT 7
1 March 1973
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REQUIREMENT 8

0 ELECTRICAL OVERLOAD PROTECTION

1. ~. This requirement establishes the criteria and philosophy for
electrical overload protection.

1.1 . The requirements for electrical overloa,d protection

apply tO electrical and electronic eq,.Iipment intended for use in the following
classes. The protect ion philosophy differs f’or each classification.

a. Class 1 equipment: Ground and shipboard, including test and checkout
ground equipment.

b. Class 2 equipment: Manned aerospace
.

c. Class 3 equipment: Unmanned aerospace

MIL-STD-280 Definitions of Item Levels, Item Exchan&eability, Models,
and Related Term’s

MIL-STD-1539 Electrical Power, Direct Current, Space ‘Jehicle Design
Requirements

NFPA 70-1981 National ?lectribal Code

3. Ar@ication. The requirements speci~ied herein shall apply only to

. equipment and systems as defined in MIL-STD-290 for class 1 and class ?

m

equipment and MIL-STD-1539 ~or class 3 eq,~ipment.

4. ~LatiemLiQ@W

~. I ~r@sLL2n. Current overload protection ~or the
equipment shall be provided by fuses, circuit breakers, or other protective
devices for p~iaary circuits. .411 multi phase powe~ shall c~ntai~ multiple
breakers and shall disconnect all phases when an overload ccc!urs ia any one
phase.

b.? I!@=cti e dev vices. Devices such as fuses, circuit breakers, time-delays,
. cutouts, cr solid-state current-interruption devices shall be used to open a

circuit whenever a fault occurs. No’ overcurrent protective device shall be
connecte,~ in series with any conductor which is grounded at the power source
unless the device simultaneously opens all lo*d conductor in the circuit and no
pole operates independently, or as otinerwise allowed by tbe National Electrical
Code, NF?A ’70. Protective devices for wired-is equi?ment shall be connected to
the load side of the equipment power switch (main circ,>it POW*F disconnect) .
For pOrtahSe squipment a separable connector or the attachment pl,~% and
receptacle shall serve as the main circuit power :discoflnect and the protective
device may be on either the line side o~ the load side of the equi~ment on-off
s,witch.

● Supersedes
R’2QUIREMF,NT3
30 August 1933
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Q.3 Network urotecti~ . Protection of individual
associated parts should generally not be provided;
networks, such as pulse forming networks, from the
by disconnecting thig circuit from the network may

4.U &... All fuses providi!w protection to the

parts from failure of
however, protection of
failure of a single circuit
be required.

@

equipment shall be so
located that they are readily replaceable and located in a convenient,
serviceable location. Requirement for blown fuse indicators shall be as
indicate,~ in the detail equipment specification. Where fuses are used, at
least one extra fuse of each type and rating used shall be supplied and
attached to the applicable units of the equipment. Panel-mounted fuse peats
shall be such as to permit renewal of fuses without uae of tools.

Q.5 .~~ breakera. When circuit breakers are used, the restcring or
switching device shall be readily accessible to tbe OperatOr. The circuit
breaker shall give a visual indication when the breaker ia tripped. Holding
the switching device closed on an overload shall not prevent tripping of the
breaker. !.lultipole circuit breakers shall be used for three-phase equipment
and shall disconnect all phases if an overload occurs ifi any one phase.

CiPCUit breakers shall not be used as switches unless such breakers have been
specifically desi~ned and tested for that type service.

4.6 ml oerforman ce. The uae of overload or other protective devices shall
not alter the normal performance characteristics of the source or load.

4.7 ~~~rv circuiC. The use of protective devices in secondary circuits
shall be held to a minimum. Cost and ease
or unit shall be included in the data used
protectiv$ devices.

5. Protection for class 2 ea~

5.1 @rrent o erload DrOtectiwv . Current
equipment shall be provided by fuses or circuit breakers to avoid hazards of
fire, wnoke , explosion and arc-over. Circuit breakers shall not be used as
switches unless such breakera have been specifically designed and tested for
that type servica. In addition, overload protection of the primary power
wiring to the equipment an,i internal wiring cable harnesses shall be providad.
(Protection of the ?rimary power wiring shall be provided by the vehicle
contractor. )

~f replacement of the a; fected part
in determining the need

nverload ?irotection for

for such

the

3.2 Locatiq.c . Overload protection for the equipment shall be provided
therein. T:his protection shall be provided in the most advantageous portions
of the circuits. All protective devices eragloyed in the equipment shall ba in
a readily accessible, safe location therein.

REQIJIREMENT8
30 August 1984

Supersedes @

REQUIREMENT 8
30 Auqust 1983
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5.3 are futi. When fuses are used, a minimum of one spare fuse for each

● size and rating but a quantity of not less than 10 percent of the total shall
be incorporated in the equigment and shall be contained in the same compartment
as the used fuse.

5.4 l.esettab~ Drotectora . Circuit breakers or other resettable
devices shall be used to protect critical circuits, or where predictable
overloads or surges occur because of peculiar equipment functions or operator
effects which are unavoidable. The reset controls of such devices shall be
readily accessible to the operator.

5.5 ~. Fuses or circuit breakers shall have sufficient gap
clearance, after breaking or clearing, to prsvent arcing at any altitude at
which the equipment will be required to operate.

6. ProtecUsm fo r class ‘3 e~ . Unless otherwise specified by the
procuring activity, electrical overload protection shall not .be provided in
individual boxes or systems receiving power. Overload protection, when
required, shall be part of the missile, space booster, or spacecraft electrical
power control wbsystems and conform ‘to the failure protection requirement of
MIL-STD-1539.

Supersedes
REQUIREMENT 8
30 August 1993
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REQUIREMENT 9

WORKMANSHIP

1. ~. This requirement establishes the acceptable workmanship criteria
for electronic equipment intended for use by the Department of Defense. This
requirement will define those workmanship requirements not normally oovered in
subsidiary specifications or drawings. It i9 not intended to supersede any of
the provisions of the contract nr applicable specifications and drawings
considered a part of the contract. Where actual conflict exists, the
provisions of the contract or application specification or drawing shall take
precedence over the requirement herein.

2. ~. Workmanship shall be in accordance with the requirements herein
and any requirement of the detail equipment specification applicable to
soldering, marking of parts and assemblies, wiring, welding and brazing,
plating, riveting, finishes, machine operations, gcrew assemblies, and freedom
of parta from burrs, aharp edges, or any other damage or defect that could make
the part (or equipment ) unsatisfactory for the purpose intended.

3. ~. Parts or hardware shall be asaembled and secured or
mounted in the specified manner to satisfactorily accomplish the purpose for
which intended. Electronic equipment having missing, inoperative, defective,
bent, broken, or otherwise damaged parts will not be acceptable.

3.1 NQunted ~ The installation of hardware parts, mch

●
as hinges, catches, handles, or knobs, shall be accomplished in such manner as
to avoid damaging the hardware or the mounting surface. Hardware or mounting
surfaces damaged in this way shall be touched up to provide a continuous
protective coating. A color match between the surface touched up and the
original finish shall be provided.

4. ~. After fabrication, parts and aasembled equipment shall be
cleaned of smudgee; loose, spattered, or excess solder; weld metal; metal chips
and mold release agents or any other foreign material which might detract from
the intended operation, function, or appearance of the equipment. (Thig would
include any particles that could loosen or become dislodged during the normal

. expected life of the equipment. ) All corrosive material shall be removed.
Whenever possible, this cleaning shall take place before the parta are
assembled into the equipment. All assembled equipment shall be cleaned of
contaminants such as lubricating oils , mold release agents, waxes, sand,
corrosion products, solder fluxes, finger prints, dust, etc. The nature of the
contaminant must be determined to the extent that a euitable cleaning solvent
can be selected for item removal. The inertness of the materials of
construction to the solvent must be determined to prevent damage to electrical
and mechanical properties. After cleanin,q, moving parts should be relubricated
and the assembly allowed to dry to remove trapped or soaked cleaning fluid.
Cleaning processes shall have no deleterious effect on the equipment or parts.

o
Supersedes
REQUIREMENT 9

15 March 1!378
RSQUIREMSNT 9
1 September 1978
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5. ~.
of cross threading, mutilation,

Screws, nuts and bolts shall show no evidence ‘
or detrimental or hazardous burrs.

.,, , 0

5.1 U@.@2Sa . All screw-type faateners shall be tight. The word tight means
the screw ghall be firmly secured and that there’ shall be no relative movement
possible between the attached parts.

6. ~. The riveting operation shall be carefully performed’ in order to
assure that rivets are tight and satisfactorily headed with the rivet heads ‘‘
tightly seated against their bearing’ surface.

7. ~.’ Gear assemblies shall be aligned and meshed and shall .be
operable without interference, tight spots, loose spots, excessive backlash, or
other irregularities that could cause unsatisfactory operation.

8. ~. Bearing assemblies shall be free of rust, dis-
coloration, and imperfections of ground, honed, or lapped surfaces. Contacting
surfaces shall be free of tool marks, gouge marks, nicks, or other surface-type
de fectg. There shall be no detrimental interference, binding, or galling.

9. Mki.!lK. Insulated wire running between equipments or subassemblies within
an equipment, such as between drawers or chassis and module subassemblies,
shall be formed into cables or ducted wherever practicable. Wires and cables
shall be positioned or protected to avoid contact with rou3h or irresular
surfaces and sharp edges.

9.1 Mire dres,a . Wire dress cr cabling of wires shall not result in improper
electrical operation or interference with mechanical operation that will lead
to subsequent damage of the wire or cable. Wires and cables subject to flexing ‘o

shall be protected to prevent abrasion.

9.2 ~. Lacing of cabling shall be neat in appearance. Tbe lacing shall
be applied firmly, yet not with excessive pressure which could cut into
conductor insulation.

9.3 ~. Cabling or wiring harnesses shall be anchored to avoid damage
to conductors or adjacent parts.

9.4 lDmJdbl.

.
There shall be no evidence of burns, abrading, or pi~ch marks

in the insulation that could cause ghort circuits or leakage.

9.5 S@JdJW.. Wires in a continuous run between two terminals shall not be
spliced during the assembly of the equipment, except where a stranded condactor
is spliced to a solid conductor and the two are supported at the splice.

9.6 ~. The clearance between wires or cables and heat generating
parts, such as electron tubes and resistors, shall be such as to avoid
deterioration of the wires or cables from the heat dissipated by these parts
under the specified service conditions of the equipment.

REQUIREMENT 9
1 September” 1978
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~ Shielding on wires and
will prevent it from contacting or●

9.7
that
parts. The shielding shall terminate at sufficient distance from the- ex~ose~

cables shall be secured in a manner
shorting exposed current-carrying ,

conductors of the cable to prevent shorting or arcing between the cable
conductor and the shielding. The ends of the shielding o.r braid shall be
secured againgt fraying.

10.. ~ All welds and brazes shall be free of. harmful
defects such as crackg, porosity, undercuts, voids, and gaps. There shall be
no burn-through. Fillets shall be uniform and smooth. Angular or thickness
misalignment, warpage, or dimensional change due to heat from the operation
shall be within permitted tolerances. There shall be no damage to adjacent”
parts resulting from the welding or brazing.

●

o
Supersedes
REQUIREMENT 9
15 March 1973
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REQUIREMENT 10

ELECTRICAL CONNECTORS

1. ~. This requirement establishes criteria for the selection and uge

of electrical connectors.

2. Documents -cable to Re~ o:

MIL-J-641
MIL-P-542

MIL-C-10544

MIL-C-12520

MIL-C-55116
MIL-C-55181

MIL-A-55339

MIL-C-93503

MIL-STD-1 353
MIL-STD-1546

E14 RS 297A-70

Jack, Telephorie, General Specification for
PIug, Telephone, and .Accerisory Screws, General
Specification for
Connector, Plug and Receptacle (Electrical, Audio,
Waterproof, Ten Contact, Polarized )
Connector, Plug and Receptacle (Electrical, Waterproof) ,
and Accessories, General Specification for
Connectors, Miniature, Audio, Five-Pin
Connectors, Plug and Receptacle, Intermediate (Electrical )
(Waterproof) , General Specification for
Adapter, Connector, Coaxial, Radio Frequency, General
Specification for
Connectors, Electrical, Flat Cable, Nonenvironmental,
General Specification for
Use and Selection of Electrical Connectors
Servicing Tools for Electric Contacts and Connections,
Selection and Use of
Cable Connectors for Audio Facilities for Radio
Broadcasting, Requirement for

3. Selectic& Selection and use of electrical connectors shall be in
accordance with MIL-STD-1 353 and as specified herein. Intended use information
contained in the individual connector specifications shall be considered prior
to making connector selections. Contact crimp, installing, and removal tools
shall be in accordance with NIL-STD-1646 or as specified in the individual
connector specifications. However, contractors may use tooling as recommended
by tbe contact or tooling manufacturer provided that the finished crimp meets
all of the performance requirements of the contact and connector specification.
The variety of these tools required within a system shall be kept to a minimum.
Maintenance instructions and other data supplied by the contractor shall list
the military standard tools and contacts.

4. bdio-fre~cv and com~on connectors.
‘.

sDe~. Connectors
conforming to MIL-C-10544 or NIL-C-551 16 shall be used in audio frequency
application, such as head eets and chest seta , excluding pilots’ helmets. For
low level, three wire and audio input circuite in fixed plant nontactical sound
equipment, connectors conforming t,o EIA RS 297A ehall be used.

Supersedes
REQUIREMENT 10
30 July 1982

REQUIREMENT 10
1 September 1982

—
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5. =ectOrs with ~ .
with thermocouples shall have their contact
followin3 methods:

All connectors used in conjunction
materials identified by one of the

o

a. Nameplate securely attached to each connector half or mounted on the
panel-mounted receptacles.

b. By means of insulation sleeving or other markers desiqned for attachment
around wire bundles. Markers shall be attached adjacent to the plug. Contact
materials shall be identified with abbreviations in accordance with table 10-1.

TABLE 10-1. for thermoco~ .

6.

6.1

Chromel CR Cobalt co
Alumel AL Tungsten
Iron F!3 Rhenium W RE
Constantan CN Tungsten w
Copper Cu Iridium IR
Platinum PT Rhodium RH
Platinum Iridium

Rhodium PT RH Rhodium IR RH
Rhenium RE Molybdenum MO

Gold AU
—

dutv 0~

. All power connectors for any ground

application shall COnfOrm to Section 102 of MIL-STD-1 353 and shall be used with o
heavy duty jacketed cable as specified on the insert standarda.

—

6.2 ~. Connectors for general purpoge heavy duty

applications and shipboard power applications shall conform to Section 102 of
MIL-STD-1 353. Connectors used for external applications shall be pressurized
and waterproof in the mated and unmated condition in accordance with the
requirements of Classes C or L. Connectors used internally (within a
protective enclosure such as a shelter) may be in accordance with Class R
provided waterproofing or pressurization is not a requirement for the
application.

6.3 “~. ( Army only). In application where right
angle bend ia required, center lock screw multicontact connectors shall conform
to MIL-C-12520 and MIL-C-55181 , as applicable.

7. -Connecters. Reneral ~ . Polarized connectors are the preferred styles
and shall be used where automatic grounding mugt be provided to insure safety
to equipment and personnel. Connectors for general utility power applications
shall conform to Section 106 of MIL-STD-1353.

8. ~. Telephone type jacka and plugs shall
conform to MIL-J-641 and MIL-P-642.

REQUIREMENT 10
1 September 1992

Supersedes
REQUIREMENT 10
30 JUIY 1982
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9. ~. Test jacka shall conform to Section 105 of MIL-STD-1353.

9.1 ~. Jacks or receptacles for uae as rf test points shall “
be selected in accordance with paragraph 10.

10. ~. Rf connectors shall conform to Section 200 of
MIL-STD-1353.

10.1 ‘~. Adaptera used with rf connectors
MIL-A-55339 .

11. a for oriug.ed wiring . Printed circuit
to Section 104 of MIL-STD-1353.

12. G9rukect0r wir~ . Not more than one wire ahal 1

shall conform to

connectors shall conform

be routed throuxh any hole
in the grommet of an environmentally sealed connector. Multiple conductors may
terminate iri a contact provided the sum of the circular mil areas of the
conductors does not exceed the maximum circular mil area for which the contact
is rated.

13. Utra c~. The following requirements are applicable to all articles
of equipment, except those such as dynamotors, inverters, indicating instrument
(meters) , encapsulated assemblies, printed circuits, and the like, in which it
is unlikely that additional circuits will be required.

13.1 . Unused connector contacts or contact positions
for external circuits shall be available for future uae, and shall be located
on the periphery ( outer contacts) of the COnIIeCtOr. The minimum quantity shall
be as specified below:

Total number of used Unuged contacta or contact

mtacts in connector

1 thru 25 2
26 thru 100 4

101 or over 6

13.1.1 An extra connector shall not be used to meet this requirement without
the approval of the procuring activity.

13.2 c~. The size and rating of extra contacts
shall be compatible with other contacts within the connector.

13.3 uimD c~ . When crimp contact environmentally sealed
connectors are used all contact positions shall be filled with

13.3.1 ~. Sealing plugs shall be inserted in the
unused contacts in environmentally sealed connectors.

contacts.

grommet holes of ‘

Supersedes
REQUIREMENT 10
30 July 1982
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13.4 ~.
a maximum gauge wire of 6

For potted connector, each unused contact shall have

inches minimum length attached and identified with
the contac~ decimation for future use. For connectors external to the unit. e

the wire end shail be suitably capped to prevent moisture from entering the “
connector.

14. Protective ~ . All unmated connectors shall be protected with metal .,
or plastic caps or otherwise suitably protected during maintenance, storage and
shipment. Protective caps specified by military specifications or military
standards and designed for mating with specific connectors shall be used.
Unmated connectors which may contain electrically ‘hotn circuits while in
environmentally hazardous areas shall be covered with moistureproof and
vaporproof caps. Connectors on encloeed cabinet mounted equipment need not
be provided with protective caps unless an environmental hazard exists.

15. ~. Potting materials shall conform to approved military
specifications and shall not deteriorate in chemical, physical or electrical
properties, under speci Pied systemlequipment environment.

16. ~. Connectors for .uae “with flexible flat
conductor cable shall conform to MIL-C-83503.

17. ~ireDrOOf connectors . FireprDOf and firewall connectors shall be class K
and shall conform to section 101 of MIL-STD-1353. Where it is necessary to
maintain electrical continuity for a limited time under continuous flame, both
the receptacle and mating plug shall be claas K. If flame integrity only ia
necessary without the need for electrical continuity, a class K receptacle
shall. be used, but the mating pl!ug may be of any type and class. In all cases,
the plug and receptacle shall be environment resisting.

18. -Filter Dfi connect m. Electrical connectors incorporating filter pine
shall be, considered for use only when conventional electrical filters are not
acceptable.

REQUIREMENT 10
1 September 1982
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REQUIREMENT 11

INSULATING MATERIALS , ELECTRICAL

1. ~. This requirement establishes criteria for the selection and

application of. electrical in9tilating giteiials.

2. ~cable to ReauiremenL_l.1:

L- P-5 16
MIL-I- 10
MIL-M- 14
MIL-P-79
MIL-I-631
MIL-P-997

MIL-I-3158

MIL-I-3190
MIL-I-3825

MIL-I-7444
MIL-T- 13020

MIL-P-15037

MIL-P-15047

MIL-I-15126

MIL-I-17205
MIL-I- 18057

MIL-P-181’77

MIL-I-18746
MIL-P-19161

MIL-I-19166

MIL-I-22076

MIL-I-22129

MIL-P-22324
MIL-I-23053
MIL-I-23264

Plastic Sheet and Plastic Rocl, Thermosetting, Cast
Insulating Materials, Electrical, Ceramic, Class L
Molding Plastics and M61ded Plastic Parts, Thermosetting
Plastic Rod and Tube, Thermosetti!vg, Laminated
Insulation, Electrical, Synthetiz - Resin Composition, Nonrigid
Plastic Material, Laminated, Thermosetti!rg, Electrical
Insulation, Sheets, Glasg Cloth, Silicone Resin
Insulation Tape, Electrical, Glass-Fiber (Resin-Filled ) i and
Cord, Fibrous-Glass
Insulation Sleeving, Electrical, Flexible, Treated
Insulating Tape, Ylect?ical, Self-Fusing: For Use In Electronicei
Communications, and Allied Equivment
Insulation Sleeving, Electrical, Flexible
Tape, Rubber, Unvulcanized, Splicing and Molding (Tapes TL-317/U
and TL-318/U)
Plastic Sheet, Laminated, Thermosetting, Glass-Cloth,
Melamine-Resin
Plastic-Material, Laminated, Thermosetting Sheets, Nylon Fabric
Base, Phenolic-resin
Insulation Tape, Electrical, Pressure Semitive .A,dhesi.ve and
Pressure Sen9itive Thermosetting Adhesive
Insulation Cloth and Tape, Electrical, Glass Fiber, Varnished
Insulation Sleeving, Electrical, Flexible, Glass Fiber, silicone
Rubber Treated
Plastic Sheet, Laminated, Thermosetting, Glass Fiber Base,
Epoxy-Resin
Insulation Tape, Glass Fabric, Polytetrafluoroethy lene Coated
Plastic Sheetj Laminated, Glass Cloth Polytetra~luoroethy lene
Resin
Insulation Tape, Electrical, High-Temperature; Glass Fiber,
pressure Sensitive
Insulation Tubing, Electrical, Nonrigid, Vinyl, Very Low
Temperature Grade
Insulation Tubing, Electrical, ?olytetrafluoroe thylene Resin,
Nonrizid
Plastic Sheet, Laminated, Thermosetting, Paper-Base Epoxy-Resin
Insulation Tubing, Electrical, Heat-Sh.rinka51e
Insulators, Ceramie, Electrical and Electronic, General
Specification for

Supersedes
REQUIREMENT 11
10 September 1981
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?41L-I-23594 Insulation Tape, Electrical; High Temperature,
Polytetrafluoroethy lene, Pressure-Sensitive

MIL-I-24092 Insulating Varnish, Electrical, Impregnating
MIL-I-24391 Insulation Tape, Electrical, Plastic, Pressure Sensitive :!
MIL-I-45852 Insulation Tape, Electrical, Self. Adhering, Unsupported

Silicone Rubber
Code of Federal Regulations, Title 29, Chapter XVII, Part 1910

3. kCalr@5. Ceranic materials shall conform to MIL-I- 10.

3.J ~. Ceramic insulators shall conform to MIL-I-23264.

4. ~. Insulators shall be cushioned when required for protection ~
against damage or breakage.

5. ~!!. Insulating materials ;shall be selected
baseO on meeting or exceeding the use requirements, such as: , . .

a.

b.

c.

d.

5.1
meet

Temperature endurance e. Dielectric constant

Moisture absorption and penetration f. Mechanical gtrength -

Fungus resistance K. Dissipation factor

Dielectric etrength h. Ozone resistance.
., a

~. The insulation used shall be of such a class as to
the temperature extremes to which it may be subjected, as specified in the

detail equipment specification. Insulation classes and the maximum hotspot
temperatures for continuous operation are as follows:

.a. Class A - 1050C maximum d. Class H - 2000C maximum

b. Class B - 1300C maximum e. Cla9s C - Ahove 200°C.

c. Class F - 1550c maximum

6. ~ctric~ ~. Neither cotton nor linen tapes shall be used. Tape shall
be selected from the types included in MIL-I-3158 , MIL-I-3825 , MIL-T-13020 ,
MIL-I-15126 , MIL-I-17205 , MIL-I-18746 , MIL-I-19166 , MIL-I-23594 , MIL-I-24391 ,
and YIL-I-46852.

7. ~. Sleeving shall” provide adequete dielectric strength and leakage
resistance under the designated service conditions. Sleeving shall conform to
MIL-I-631 , MIL-I-3190, MIL-I-7444, MIL-I-19057, MIL-I-22076, MIL-I-22129, or
MIL-I-23053 .

8. ~tic ~. Plastice used for electrical insulating parts
shall combine properties of flame resistance, arc resistance, and low toxicity
with good electrical and mechanical properties, as applicable. Plastic parts

a
Supersedes

REQUIREMENT 11 REQOIREMENT 11
10 January 1983 10 September 1981
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shall retain the original smooth or. polished surface unless objectionable or
functional requirements make a dull surface more desirable. All surfaces that
have been sawed, cut, or otherwise machined shall be reasonably smooth. If.
necessary fop. moisture, resistance, the surfaces shall be’ sealed with a suitable
material. No :material which softens within the equipment storage or operating
temperature range shall be used. ,.:

!’!. .

9. “Wtic. ther~. When used for electrical insulation, parts
fabricated from caat thermcisetting ~lastic materials ‘shall be’ in accordance with
L-P-516.

,,. ,,

10. ~rmoset~ la minat~. When used for electrical insulation,
parts fabricated “from laminated thermosetting-plastic sheets; plates, rods, and
tubeg (except transparent plastics) shall be treated with a. suitable material
after all machining and punching operations have been completed. Materials
having .’moisture absorption of 1.0 percent. or less, and. those used i~: hermet -
ically sealed containers, ‘need not be ‘treated. Cotiton.or linen shall not
used aa the base or filler for any lsiminated plastic requiring electrical
properties: ‘ The preferred base is glass cloth. ?laterials selected shall
conform to MIL-P-79 , MIL-P-997, MIL-P-15037, MIL-P-15047, MIL-P-13177,
MIL-P-19161 , or MIL-’P-22324. ,. 8.,

be

11. ~ thermosettiz. molde~. Materials used to mold electrical

o

insulators shall conform to MIL-M-14. Molded parts which undergo subsequent
machining shall be vacuum impregnated with a suitable material and dried after
all surface-breaking operations have been completed. Cotton and linen shall
not be used as filler. naterial ‘in any. electrical imulator; Materials having
moisture absorption of, 1.0 ..percent or less, and those used in hermetically’ ‘
sealed containers, need, not be impregnated. : . ...

‘,.,-,
12. ~ . When used for impregnation, insulating varnish shall
be handled by a method .’which will insure removal of all air and water and insure
a complete fill. Insulatin~ varniah shall conforq to MIL-I-.24O92.

13. ~. ““Wire insulation with cott~n or linen in its construction
shall not be used, except when the wire is used for coils on” forms, and then
only provided the insulation on the wire is completely sealed off from the
atmosphere.

,..
14. .QarcinO@sxi . Certain chemicals have’ been identified ia the Occtipatiorial
Sa~ety and Health Act (OSHA ) as cancer-producing wbstancea (carcinogens) .
Before using any materials which niqht contain these chenicals, they should be
evaluated in accordance with the Code ‘of ?ederal Reg,~lations, Title 29, Chapter
XVII; Part 19?0. Consideration.of the toxicity’ of a substance ‘shall be given
prior to material selection. , ,.

15. Pol~ch~. Polyviayl c.hloriie insulating materials shall not be
used in aeroSpace applications. : >.”:

● ✌✌
Supersedes
REQUIREMENT 11 ..: REQUIREMENT 11
10 ‘“September 1981 10 .January 1983
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REQUIRENRNT 12

FASTENER HARDWARE

1. ~. This requirement establishes criteria for the selection and

application of fastener hardware.

~. ~:

FF-B-575
FF-N-836

FF-R-556

FF-S-85
FF-S-86
FF-S-92
FF-S-107
FF-S-200
FF-S-21O
FF-W-94
FF-W-92
FF-W-1OO
QQ-P-416
TT-S-1732

FED-STD-H28
MIL-S-1222

MIL-F-5591
NIL-R-5674
MIL-B-6312
?IIL-S-7742

MIL-B-7338
MIL-R-7885
MIL-R-9814
MIL-B-8831

MIL-S-9879

MIL-T-10727

MIL-F-13240
MIL-T-22361
MIL-S-22473
MIL-F-22979
MIL-R-24243

MIL-N-25027

MIL-R-27384

Supersedes
REQUIREMENT 12
10 January 1933

Bolts, Hexagon and Square
Nut, Square, Hexagon, Cap, Slotted, Castellated, Clinch,
Knurled and Welding
Rivet, Solid, Small; Rivet, Split, Small; Rivet Tubular, Small;
and Caps, Rivet, General Purpose
Screw, Cap, Slotted and Hexagon-Head
Screw, Cap, Socket-Head
Screw, )4achine; Slotted, Cross Recessed or Hexagon Head
Screws, Tapping and Drive
Setscrews; Hexagon Socket and Spline Socket, Headless
Setscrews, Square Head and Slctted Headlesg
Washers, Lock (Spring)
Washer, Metal, Flat (Plain)
Waaher, Lock (Tcoth) ~
Plating, Cadmium (Electrodepcsited ) ,,

Sealing Ccmpound, Pipe Joint and Thread, Lead Free General
Purpose
Screw-Thread Standards for Federal Services
Studs, Continuous Thread (Bolt Studa); Nuts, Plain, Hexagon;
and Steel Bars, Rcund - High Temperature Service
Fasteners, Panel
Riveta, Aluminum and Aluminum Alley
Bolt, Aircraft
Screw Threads, Standard, Optimum Selected Series; General
Specification for
Bolt, Internal Wrenching, 160 KSI FTU
Rivets; Blind, Structural, Pull-Stem and Chemically Expanded
Rivets, Blind, Nonstructural Type
Belt, Tensile, Steel, 180 KSI Ftu, 4500F, External Wrenching,
Flanged Head
Screw Threads, Controlled Radius Root with Increased Minor
Diameter, General Specification fcr
Tin Plating, Electrcdepcsited or Hct-Dipped for Ferrcus or
Non ferrcua Metals :
Fastener, Externally Threaded 2500F, Self-Locking Element for
Thread Compound, Antiseize, Zinc Dust-Petrclatum
Sealing, Locking and R6taining Ccmpounds, Single-Ccmpcnent
Fastener, Rctary, Quick-Operating, High Strength
Rivet, Blind, Nonstructural, Retained Mandrel, General
SpecificatiO~ fcr I
Nut, Self-Locking 250cF, 450cF, and 800cF, 125 KSI F’fU, 60
KSI FTIJ, and 33 KSI FTU
Rivet, Blind, Drive Type

i2-1
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MIL-s-4!5163 Sealing, Lubricating, and Wicking Compounds, Thread Locking,
Anaerobic, Single Conponent

MS33522 Rivets for Blind Attachment, Self-Plugging and Chemically e

Expanded Types, Limitations” for Desig~-and iJaage
m33540 Safety Wiring, and Cotter Pinning, General Practices for
MS33557 Nonstructural Rivets for Blind Attachment, Limitation for

Design and Usage
NAS498 Bolts, Shear
NAS547 Fastener, Rotary, Quick-Operating, High Strength

3. ~. The following definitions apply to Requirement 12.

3.1 ~. A fastener is a mechanical device for holding two or more
items or pieces of material together.

3.1.1 . A self-locking fastener is a fastener with a
prevailing-torque feature that resists rotation by gripping the mating thread.

3.2 ~. Bolts and screws, as used herein, refer to the general
classification of externally threaded headed fasteners.

3.3 swi. A stud is a headlees fastener which is completely or partially
threaded with an external thread, and has no specific locking or wrenching
provisions.

3.4 ~. A nut is a fastening device having an internal thread or an
aperture of lugs or prongs designed to mate with an external thread for the
purpose of holding threaded members with which it is engaged.

al

3.5 m. A rivet is a headed fastening device of malleable material with
the shank end designed to be expanded, upset, or spread.

3.6 ~nz device . A positive holdins device is one that requires
unlocking or destruction in order to remove the part it holds.

3.7 Any plastic material, or any metal not in a work-hardened
or case-hardened condition and having a Brinell hardness rating of less than
86, is a soft material.

3.8 self Self-tapping screws are defined as follows:

a. screw . An externally threaded fastener whose threai is
interrupted by flutes or slots for the purpose cf cutting its own matins
thread.

b. screw . An externally threaded fastener whose thread is
designed to form its own mating thread.

3.9 dri v%. A drive screw is a hardened cylindrical fastener with
multiple spiral flutes on its shank. It aleo has an end smaller in diameter
than the outeide diameter of the spiral flutes which acts as a pilot when
driven into a drilled hole.

Supersedes
REQUIREMENT 12 REQUIREMENT 12
30 Auguet 1984 10 January 1983
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3.10 ~ .
when deformed.

4. -@o_ard. Fasteners

MIL-STD-454K

A nonmalleable, nonelastic substance which cracks

shall be selected so as to remain secure when exposed
to equipment operational and environmental stresses, including specified
testing. Except for those items designed to be affixed with one faatener,
parta shall be secured in such manner that failure of a single fastener will
not free the part completely. When practicable, friction between mating
surfaces shall not be employed aa the sole meana of preventing fixed parts
from rotating or shifting. For critically stressed applications suitable
torque valuea for screw thread assemblies shall be established and torque
meaauring or controlling devices shall be used for tightening the threaded
parts.

3. of Dar= . Securing of parts by threaded fasteners to materials
other than wood shall be in accordance with the methods outlined in the
following subparagraphs.

5.1 M.u&Lng of soft material to so t mater~f . The mount ing or aasembl y
of parts made of soft material
of the following means:

~. A through-screw secured by
washer.

b. A throush-screw secured by

to goft material shall be accomplished by one

a self-locking, nut or plain nut and lock

a plain nut, with a thread locking compound

●
sealant applied to the threads of the screw and nut.

c. A screw in a threaded bushing; in a staked, clinched, or pressed-in nut;
or in an insert. The bushing , nut, or insert shall be secured to the
structure. Wherever practicable, the engaged length of threaded inserts
should be at least 1-1/2 times the nominal diameter of the thread. (Where
insert design makes this impossible, the requirements of paragraph 11 apply. )
Xhere the material thickness i9 not great enough to accommodate a 1-1/2
times diameter insert, a shorter insert may be used i f thread wear rather
than strength is of primary importance, or a solid bushing type shall be
used, which provides equal strength with less length because of the greater
diameter. When an externally threaded fastener must be screwed into an
aluminum alloy part and the parts must be frequently disassembled in service,
the aluminum alloy parts shall be provided with inaerta of corrosion-resistant
steel or other suitable material. Threaded holes in plastic material, when
used with externally threaded fasteners, shall be provided with suitable
metallic inserta. When a lockwasher or a self-locking insert, nut, or bushing
is not used, a thread locking compounds shall be applied to the threads of the
bolt or screw and insert, nut, or bushing.

d. A screw in a tapged hole,
to the threads of the screw.

e. A stud in a tapped hole.

o
Supersedes
REQIJIREMENT 12
10 .January 1933

with a thread locking compound sealant applied
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NOTE: The use of threaded fasteners made of aluminum alloy or magnesium to
mate with threaded parts of aluminum alloy or magnesium shall be avoided
wherever poiwible. where such is required, an anti seize compound shall
be used to prevent seizing of the threads.

5.1.1 E&t Weshw. Flat washers ghall be used for the following
applications:

a. 13etween screw heads and soft materials, unless a washer head screw,
or similar type that provides a hearing surface equivalent to the bearing
surface of the appropriate flat washer, is being used. .

b. Between a nut or lockwasher and a soft material.

c. Where lockwashers are used for securing a soft material, a flat washer
shall be provided to prevent marrin~ or chipping of the material or the
applied protective coating, except in areas where an electrical ground is
required.

d. Except where it conflicts with electromagnetic interference consid-,,
eratlons, a flat washer shall be used between an organically finished material
and lock-washers, bolt and screw heads, or nuts.

5.2 MQJD.LW of hard material to soft materiaL . In addition to the methods
outlined in 5.1, a screw with a lockwasher in a threaded bushing, insert, or
tapped hole may be used.

5.3 MWDUQ2 of soft materiti hard mate.@al . In addition to the methods
outlined in 5.1, other means which may be used are: -c

a. A self-locking screw in a hole tapped into the bard material.

b. Self-tapping screw into the hard material when used within the Ii!nitationa
of paragraph 10.

5.4 J@.@Qg of hard mater al to hard matmi . Any of the methods outlined
in 5.1 through 5.3 may be used.

5.5 fast ning oe f brittle mat~ . Brittle castings or parts made of
ceramic or other brittle material shall be properly cushioned when necessary
to prevent breakage. Washers or gaskets of suitable material and compress-
ibility shall be used between the otherwise facing surfaces of the brittle
part and other brittle or metal parts, when practicable, to prevent breakage
or damage to the protected parts during assembly or from severe shock, vi-
bration or temperature changes encountered under the specified service
conditions. Lead washers shall not be used.

5 .5.1 Moun lna Of D
t.

ar%i. Threaded devices securing parts mounted with
pliable washers shall not depend upon lp:kwashers as a loc~ing device.
Threaded holes in ceramic material shali ,be “ayoided for assembly or !mounting
of parts, if possible. (,,

Supersedes
REQUIREMENT 12 REQTJ[REf.fENT 12

30 August 1984 10 January 1983
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●
6. Rivet~

6.1 ~. Rivets shall be used, where practicable, in preference to
other hardware for securing parts not requiring removal when the equipment is
serviced. Rivets shall not be used for mounting items normally subject to
replacement, such as capacitors, resistors, trans rormers, inductors, or tube
sockets. Wherever the thickness of metal which accepts the heads of flush
rivets is leas than the height of the rivet heads, the material shall be
dimpled rather than countet’gunk. Where practicable, the distance from the
center of rivet holes to the edges of the material in which the rivets are
placed shall not be less than 1-1/2 times the rivet diameter. Rivets for
joining magnesium parts shall be composition 5056 anodized aluminum alloy or
an al!uminum alloy having equal galvanic compatibility with the magnesium.
Where applicable, design and limitations of rivets shall be in accordance with
MS33522 and MS33557.

6.2 Selecticm

a. Small solid,
FF-R-556 .

b. Aluminum and

Rivets shall conform to one of the following Specification:

split, tubular and general purpose rivets shall conform to

aluminum alloy rivets shall conform to MIL-R-5674.

c. Nonstructural blind rivets shall conform to F41L-R-8814.

d. Structural Slind, pull-stem riveta shall conform to MIL-R-7885.

o
e. Blind, drive type rivets shall conform to MIL-R-27384.

f. Blind, nonstructural, retained mandrel type rivets shal S conform to
MIL-R-24243 .

7. 01 .shaf% an d COtiDl~ . Wherever the proper functioning of devices
ig dependent upon maintaining a prescribed relationship between control shafts
and associated couplings, collars, gears, and similar Parta not Permanently
fastened to the shaft, such parts shall be secured by positive locking de-
vices. Keyed or splined parts shall be axially restrained if such movement
wo,uld be detrimental to the operating characteristics. Appropriate set
screws may be used for axial restraint. Light-duty items, such as indicator
mechanisms and other devices normally desig,ned to use friction locking means
for adjust,nent, are exempted from this requirement. Socket style aet screws
are preferred.

7.1 3.aL.&weMa. One set screw may be used on a flatted shaft. Two set
screws at 900 to 1200 displacement shall be used when the shaft is not
flatted. Cone-point set gcrews shall not be used, except when the opposing
metal has been properly countersunk to receive the cone-point.

8. Access devic~s ( Danels. @?ri%._cOvetis. and nlateal. Tbe type, design,
and spacing of the fastening devices used t6 retain access devices shall be
consistent with the desired degree af closure and frequency of required...

0
acces3.

,Supersedes
REQUIREMENT 12
10 January 1983
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8.1 S-crews and bolts for access de Vita. If ~used, screws and bolts shall be .
self-aligning, of the captive type when practicable. It shall be possible to
remove tbe fasteners for replacement without damaginq the attached panel or @
access door.

8.2 Quarter-turn f%knem . Quarter-turn fasteners shall be used mly “to ,
retain nonstructural acceas devices where quick access is necessary. These
fasteners shall conform to MIL-F-5591 .

8.3 Q@ck ac~.
..

Rotary, quick-operating, high strength panel fasteners ~.
such as those conforming to MIL-F-22978 or NAS 547 shall be used to retain
structural access devices where quick access is necessary.

9. -G9unters@s2as
. .

. Faateners should not normally be countersunk in sheet ,
naterial having a thickness less than 1-1/? times the height of the faatener
head (in no case shall a Feather edge be created). Thinner material should be
dimpled to assure proper seating, with the fastener head edge flush with or
below the surface of the material.

10. thread an d drive screws . ‘Thread formin’g, .
thread-cutting, and drive acrewa shall not be used except as follows:

a. ‘For the permanent attachment of name plates to sheet metal where it is
practicable to extrude the hole permitting a minimum l/!3-inch full-thread ,
engagement.

b. With tbe specific approval of the procuring activity, thread- forminq
screws may be used on equipment to be installed in a static ( fixed ,station) ~
environment for low-streaa application where disassembly is nOt noraally,
anticipated.

c. For the permanent attachment of
thickness of 1/8-inch or greater.

11. ~~. FOr highly

nameplates to material

stregged armlications.

;“

havin~ nominal

.,
.,

screws or bolts.
shall have a minimun thread eflgagement of 1-1/2 times their nominal iiameter ,.
in tapped parts other than nuts. In normal applications, screws or bolts ,
shall have a minimum engagement length equal to their nominal iiameter in
tapped parts other than nuts. Nhen the assembly is not frequently dis-
assembled and where maximum stengtb is not required, less thread engagement
may be used, provided special ?rovisions are made to insure compliance with .
required conditions. ,.

12. JL21L@Ua. The length of the screws. and bolts installed with nuta. ghall “be
such that the exposed portion is a ,minimum. of 1-1/2 threads. Maximu!n length
shall be limited by the neareat larger standard screw lengtin. These rules ~~
apply except when such projection will result in corona discharge or when
clesi~n requirements cannot be met.

.-

9
Supersedes ., ., .

RgQIJLRE~NT 12 REQUIREMENT 12.

30 August 1984 10 January 1983 ,.
12-5
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@

13. ‘.~ devi~. All threaded assemblies shall be vibration and shook
proof.

13.1 ~. Whenever practicable, where frequent disassembly”

(more than 15 times) is not expected, self-locking nuts shall be used in lieu
of lockwashetis.

,,

13.1.1 ~. Sel~-looking nuts shall be avoided on
stud-mounted components unless the stud material is compatible with the
strengtin or material of the nut used.

13.2 BOlts 0r ~. In applications requiring the use of
bolts or screws without nuts, one of the following locking devices or methods
shall be used:

a. LockWashers under the heads of the bolts or screws

b. Self-1 ocking screws

c. Self-1 ocking’ thread ‘inserts
I

d. A locking or retainin,3 compound applied to the threads

e. Safety wire through

J3.3 ~.. .

a
13.4 ~.
means. shall be secured

drilled heads.

Castellated nuts with cotter pins are acceptable.

‘Flat head screws, when not *ecured by other locking
bv the’ aDDlicatiOn of a retaining cOm!JOund. Stakina

by me~ns of upsetting met~l is a~~eptable for permanent ~ssemblies when oth~r
aeans art? impracticable O: unsatisfactory for design re?aona.

13.5 ~ co mDO& Retaining compound or nonmetallic retaining
devices in screws or nuts shall not be used where tine gpecified service
conditions or processing, -such as baking of paints or soldering, might
deteriorate the material. Retaining compounds which exceed the strength of
the fastener shall not be used where disassembly is required.

14.

14.1 Ureada . Threads shall be in accordance with FED-STD-H28 or MIL-s-T742.
Where threaded fasteners are required to mate with or mount threaded com-
mercial equipment or devices, threads shall be in accordance with FED-STD-H28.
Threads shall be in accordance with MIL-S-8379 for application requiring high
stress or high ‘fatigue life. ( Caution shall be exercised where a MIL-s-8879
UNJ external thread fasteners used due to’ its incompatibility with the
commonly used UNC, UNF, or UNEF threaded nut or tapped hole. )

Supersedes
REQuI RE”MENT12
10 January 1983
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14.1.1 ~~@aQUii . .Threaded partg for airborne

applications sfiall be in accordance with MIL-S-7742 and as amplified below: o

a. Threads for screws, bolts, nuts, and similar devices shall be chosen frnm
the recommended selection contained in paragraph titled Recommended Selection
of NIL-S-7742, unlesg used for adjustment, when they may be or fine or extra
fine thread series.

b. When MIL , AN, or other specifications for components such as variable
resistors and switches are in conflict with the requirements of 14,1. la. the
requirements of the specification for the component shall apply.

c. For high strength applications, MIL-S-8879 shall be used.

14.2 lhread sizes . Tbe following thread sizes shall be utilized
maximum extent possible:

to the

.112-40 UNC .2500 -28 UNF .5000 -20 UNF
. 13%32 UNC .3125 -24 UNF .5625 -18 UNF
.164-32 UNC .3750 -24 UNF .625U-18 UNF
.190-32 UNF .4375 -20 UNF

14.3 Zcrews an d bolt a. Screws and bolts shall conform to the apeci fic’ations
listed below unless design requirements dictate otherwise:

a.

b.

c.

d.
not

e.

f.

Machine screws shall conform to FF-s-92.

Cap screws shall conform to FF-S-g5 or FF-S-86.

Setscrews shall conform to FF-S-2!I0 or W-S-21 O.

Self-locking screws shall conform to YIL-F-18240. ~iber inserts shall
be used as the locking device. 7.

Tapping screws shall conform to FF-S- 107.

Bolts shall conform to FF-9-575 , MIL-S-1222, MIL-B-6812, MIL-F3-733S ,
MIL-B-8831 , or NAS498 .

14.4 ~. Nuts shall conform to FF-N-936 or MIL-S-1 222 and shall be
preferably of the hexagon style with the following exceptions:

a. Nuts used i~ conjunction with a mechanical means to prevent rotation,
press-type nuts, i.e. , gang channel nuts, Floating and self-aligning plate
nuts, clinch-type or press-in nuts

b. Plate nuts of the
sheet etructure

c. Nuts designed for

d. Sheet spring nuts
procuring activity.

REQIJIREMENT 12
30 Au.~ust 1984

lug style which are generally riveted or spot-welded to
,.

a specific purpose, e.g. , nuts for honeycomb structure

shall not be used without specific approval of the

Supersedes
REQIJIREMSNT 12
10 January 1983
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IQ.4. 1 Self -10c~ . Self-1 ocking nuts shall conform to MIL-N-25027.

14.5 Lockwashers shall conform to FF-w-84 or FF-W- 100.
Preassembled nut and lockwasher or screw and lockwasher assemblies are con-
sidered satisfactory for use, provided they are replaceable by conventional
nuts, screws, and lockwashers.

14.6 ~. Inserts shall be so constructed that they will not loosen when
tightenin< or loosening the screw or stud. External threaded inserts shall be
capable of being replaced with inserts which have identical internal threads,

14.7 ~. Flat washers shall conform to FF-W-92 where applicable.

15. 1s
. .

and ~. All bolts, screws, nuts, and other fastener
hardware shall be fabricated of corrosion-resistant materials or shall have
a finish applied that will resist the corrosive effects of the speci~ied
service environment. Fasteners which are cadmium plated in accordance with
appropriate class, Type II, of QQ-P-416 shall not be subject to embrittlement
relief test. Tin plating. in accordance with MIL-T- 10727 may be used in lieu
of cadmium plating if soldering to the part is required. Standard MS or AN
parts with other suitable finishes will not require refinishing.

15.1 ~~lm lubricat~ For dry-film lubricated nuts, the type
and class of plating are optional if the nuts conform ‘tc the salt spray
requirements for type II plating in accordance with QQ-P-416.

15.2 9the r mate rti Other materials may be used where uniquely required
by the design of the equipment. Materials shall not be used which take a
permanent set under normal conditions of stress.

15.3 mead lo~ c omDoun da. Thread locking and retaining
compounds shall conform t{ MIL-S-22473 or MIL-S-46 163 and shall be applied in
such a manner that the required level of locking or retaining ig achieved and
maintained. Such compounds shall:

a. Not be used where required electrical conductivity is impaired

b. Not be used where failure of the compound would endanger personnel or
damage the equipment

c. Be compatible with the material and finiih to which they are bonded and
shall have no detrimental effect on the material or finish

d. Not cause or accelerate corrosion.

15.4 Zafetv ~ an d cotter D- . Application of safety wiring and cotter
pins shall conform to MS33540, where practicable. Safety wiring and cotter
pins shall not be used on terminals such as screws and threaded studs required
to function as electrical terminals.

15.5 ~ize comr)qun& Ant i seize compounds shall conform to MIL-T-223S 1
or TT-S-1732.

Supersedes
REQUIRENSNT 12
10 January 1983
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REQUIREMENT 13

STRUCTURAL WELDING

1. ~. This requirement establishes criteria for structural
Welded electrical connections are excluded from this requirement.

2. e to Re@mIU&_B:

MIL-w-6858

MIL-W-9504
MIL-W-!361 1

MIL-w-18326

MIL-w-46132
MIL-STD-22
MIL-STD-248
MIL-sTD-1261
MIL-STD-1595

MIL-HDBK-5

ANSIiAWS A2.4-79

welds.

Welding, Resistance; Aluminum , Magnesium, Nonhardenin!3
Steels or Alloys, Nickel 411oYs, Heat-Resisting Alloys, and
Titanium Alloys, Soot and Seam
Welding of Aluminum Alloys; Process for
Welding, Metal Arc and Gas, Steels, and Corrosion and Heat
Resistant Alloys, Process for
Welding of Magnesium Alloys, Gas and Arc, Manual and
Machine Procesaea for
Welding, Fusion, Electron Beam, Process for
Welded-Joint Designs
Welding and Brazing Procedure and Performance Qualification
Welding Procedures for Constructional Steelg
Aerospace Welder Performance Qualification ( Supplement to
ASMS Boiler and Pressure Vessel Code, Section IX, 1974)
Metallic Materials and Elements for Aerospace Vehicle
Structures
Symbolg for Neldinu and Nondestructive Testing

o ANSI/AWS A3 .0-80 Welding Terms and fiefinitions

3. —@lQCa$. The joint areas of all parts to be welded shall be cleaned of
contaminant and materials which may be detrimental to obtaining satia~actory
welds. The fusion, penetration, and size af the weld shall be sufficient to
meet the design requirements. Degradation of material properties in the heat
affected zone cauaed by welding shall be considered. Weldments shall be stress
relieved when induced atreaa resulting from weldin~, design configuration, or
materials welded may be harmful. See ANSI/AWS 2.4 for welding symbols, ANSI/
AWS A3.9-83 for welding terms and de finitiona, and MIL-STD-22 for welded joint
designs.

4. we lQDK . Unless otherwise specified in the detail equipment
specification, welding by arc and gas methods shall be performed by operators
who have passed the applicable certification tests and have a certificate of
proficiency in accordance with MIL-STD-248 or MIL-STD-1 595. Electrodes used in
arc welding shall be of the type that will produce a weld having chemical and
physical properties similar to those of the parent metal. For the materials
indicated, welding shall conform to the following specifications:

a. Welding of aluminum alloya: MIL-N-8604

b. Welding of magneaium alloys: MIL-w-19326

c. Welding of eteel alloys: MIL-W-861 1.

0
Supersedes
REQUIREMENT 13
10 September 1981
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5. ~ . where structural spot welding is used, the number of

welds shall be sufficient to provide adequate strength for the intended purpose
with no less than two welds on each part. Spot welding of joints shall conform @
to the process requirements of t-IIL-w-6858. MIL-HDBK-5 may be used as a guide
for spot-to-sheet edge distances and allowable strengths.

6. ~ . In ground equipment applications, welding
procedures in accordance with MIL-STD-1261 may be used where, if the weld
should fail, it will not compro!nise personnel or equipment safety or prevent
completion of the mission.

7. w~~. Other welding methods, such as the electron beam process
(MIL-W-46 132), may be used provided approval is obtained from the procuring
activity.

Supersedes
REQ!JIRWSNT 13 REQUIREMENT 1“3
30 Auqust 1983 10 September 1981

13-2

Downloaded from http://www.everyspec.com



REQ!J[REMENT 14

TRANSFORMERS, INDUCTORS,

1. ~. This requirement establishes the
inductors, and coils,

~. ~LL

MIL-T-27 Transformers ad Inductors

AND COILS

requirements for transformers,

.,

(Audio, ?ower, and High Power
Pulse) , General Specification for

MIL-C-15305 Coils, Fixed and Variable, Radio Frequency, :General
Specification for

MIL-T-21038 Transformers, Pulse, Low Power, General Specification for
MIL-C-3901O Coils, Fixed, Radio-Frequency, Molded, Established

Reliability, General Specification for
MIL-T-55631 Transformers, Intermedi~te iWequency, Radio ?requency and

Discriminator, General Specification for
MIL-I-83446 Inductors, Chip, Fixed or Variable, ;eneral .Speci fication

for
MIL-T-83721 Transformer, Variable, Power, General Specification for
MIL-STD- 1286 Transformers, Inductor~, and Coils, .Selection and Use o?

3. Selectiul . Selection af transformers, inductors, and coils shall be in
accordance with MIL-STD-1 %86 and the following paragraphs.

4. ~~-~ower DUIS e @2.OfdP_MWL%-tidLQ@C& Audi>,
power, and high-power pulse transformed and inductars shall con?o?~ to
MIL-T-27 with grade, class, and life expectancy as listed in table l~i-I.

TAFILE 14-I. mdiQ> DOWer ~aui-k’ WL.QQKQLJWQ2 tram f orrqsr~.

Temperature
Application ;rade ,:lass

Shipboard, transportable and ground-!ncbile l!or5 R, S, V, or T
Ground-fixed 40r5 Q, R, S, Or V
Aircraft and missile 40r5 3, S, T, or u.- . . .. . ..—--J

.tirade 6 transformers and inductors may be use,i in herneticall-f .eealed or
encapsulated assemblies only.

5. ~1-. radiO fr~ xLi.a~ r kf_im.@2mie2m Inter-
mediate, radio frequency and discriminator transformers shall con?orn to ,gra!le
1, 2, or 4 of MIL-T-55631 . The use cf grade 3 tranforners shall be limited to
hermetically sealed or encapsulated assemblies.

6. It?LuLCCema2v Coi 1s. Radio frequency coils shall conforn to ~~ads 1,
class O, A, 3, or C of MIL-C-15305 , except that ~adio frequen~y coils, fixed,
!nol,ied , with established failure rate levels shall con,porm to MI!, -C-3901(1.

@
Supersedes
REiUJI,?EtiENT 14
1 “September 1973
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i’. ~ . Low-power pulse transformers shall conform

to MIL-T-21038 with grade, class, and life expectancy as specified in table
14-11. *

TABLE 14-11. LPW-OOWW Dulse tr~.

Application I Grade I Temperature I Life ex- I

! ! class pectancy
I

Shipboard, transportable and ground-mobile .40r5 R, S, T, or U .x
Ground-fixed 40r5 2, R, S, or T x.
Aircraft and missile Q, 5, 6 R, S, U, or V x

8. ~. Chip inductors shall conform to MIL-I-93446.

9. Gelled.. Transformers and inductors, whether selected from the above cr
especially designed with procuring activity approval for a particular
application, shall conform to the following:

a. we and ?&.gl&. The size and weight of transformers and inductors
shall be held to’ a minimum consistent with. required performance and life . ..
Every effort shall be aade to use materials of light weight and to employ
methods.. of design and construction which assure minimum size and weight. ‘
High temperature, rise is permitted when size and weight savings can be
effected, urovided dependability, performance, efficiency, and required life . !: ,T
are obtained. The beat available grades of core materials shall be used to
the maximum extent justifiable for the particular application.

o

f

b. ~. Wnen a roller or glider is used in contact with the
—

c
..

conductor of variable inductors, suitable provision shall be made to limit the
travel of the roller or slider to prevent its leaving the conductor.

ble transfer eram . Variable transf~rmers shall conform to MIL-T-

,,, 0
Supersedes

R3Q(J1RE~Nr 14 REQUIREMENT 14
10 January 1993 1 ;September 1979’

14-2
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., REQUIREMENT 15

t.fIL-sTD-454K

METALS, CORROSION RESISTANCE

,.

1. EdEPQSQ. This requirement establishes criteria for the selection and
treatment of metals as related to their ability to resist corrosion.

2. . to Re~:

MIL-STD-889 Dissimilar Metals
MIL-STD-1516 Unified Code for Coatings and Finishes for DOD Materiel

3. ~. The environmental severity to which the equipment will
be exposed shall be considered in selection of metals. Metals shall be
corrosion’ resistant or shall be coated or metallurgically processed to resist
corrosion. The use of non-corrosion resistant steel alloys, except where
specifically required for electronic purposes, shall be kept to a minimum.

4. rmocess c~ . Materials and processes for
❑etallic parts shall conform to applicable requirements in MIL-STD-889 and
MIL-STD-1516 . Coatings shall be selected from MIL-STD-15 16.

Supersedes
REQUIREMENT 15
1 March 1985

15-1
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REQUIREMENT 15

DISSIMILAR METALS

1. @.rRQ!2. This requirement establishes criteria for the selection and
protection of dissimilar metal combinations and other significant corrogion
behavior factorg.

2. cable to R~:

MIL-STD-889 Dissimilar Metals

3. ~. Selection of metals for u3e in electronic
equipment shall be made in accordance with the requirements of MIL-STD-’389.
Where electronic design requirements preclude the insulation or incompatible
metal combinations as identified in MIL-STD-889 from one another, specific
attention should be paid to isolating the combination from exterior
environments.

.

,Supergedes
REQUIREMENT 16
1 March 1976

16-1
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●
REQUIREMENT 17

PRINTED WIRING

1. Buxusie. This requirement establishes criteria for the design and treatment
of printed wiring boards and assemblies.

2. to Re~:

MIL-P-13949

MIL-P-28809
MIL-I-46058

●

MIL-P-46843
MIL-P-50884
MIL-P-55110
MIL-STD-275
MIL-STD-2118

ANSI /IPC-DW-425/ 11

Plaetic Sheet, Laminated, Copper Clad (For Printed
Wiring)
Printed Wiring Assemblies
Insulating Compound, Electrical (For Coating Printed
Circuit Assemblies)
Printed Wiring Assemblies
Printed Wiring, Flexible, and Rigid-Flex
Printed Wiring Boards
Printed Wiring for Electronic Equipment
Flexible and Rigid-Flex Wiring for Electronic
Equipment, Design Requirements for
Design and End Product Requirements for Discrete Wiring
Boards/Plated-Through Hole Connection

3. . Rigid printed wiring and
printed wiring boards for single-sided, double-sided, and multilayer printed
wiring shall conform to MIL-STD-275 and MIL-P-551 10. The materials ueed for

o single-sided, double-sided, and multilayer printed wiring boards ghall confo~
to MIL-P-13949.

3.1 ~. Whenever cost and technical requirement
permit, preferred rigid printed wiri~$ board sizee should be used. These board
sizes will facilitate the development and use of standardized insertion end
extraction tools. The preferred board sizes and extractor hole size and
location are shown in figure 17-1.

3.2 ~. Rigid printed wiring assemblies
consisting of rigid printed wiring boards on which separately manufactured parts
have been added shall conform to MIL-P-28809. For Army missile weapon syetems,
MIL-P-46843 shall apply.

3.3 QanfQrmal c~. When con formal coating is required, rigid printed
wiring assemblies shall be conformably coated with a coating material which
conforms to MIL-I-46058.

4. flex ~ . Flexible and rigid-flex printed wiring
shall conform to MIL-P-50884 and shall be designed in accordance with MIL-STD-
2118.

5. Discrete wirina boar@ Discrete wiring boarde with plated-through holee
shall be in accordance wit; ANSI/IPC-DW-425/l 1. Discrete wiring boards shall
not be used for space application.

●
Supersedes
REQUIREMENT 17
30 August 1984

, 17-1

REQUIREMENT 17
30 June 1985
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FIGURE 17-1. Jreferred !acinted Mirim board= .

Supersedes
a

REQUIREMENT 17 REQUIREMENT 17
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REQUIREMENT 18

e
DERATING OF ELECTRONIC PARTS AND MATERIALS

1. @rDos~. This requirement establishes criteria for derating of electronic
parts and materials.

2. ~. In the application of electronic parts and materials, the parts
and materials selected shall be used within their electrical ratings and
environmental capabilities ( e. g., any ambient or hot apot temperatures,
voltage, current, or power dissipation) . Derating shall be accomplished as
necessary to assure the required equipment reliability within the specified
operating conditions. Parts
provided or requeeted by the

. requirements may be reviewed

derating guidelinea or requirements may be
procurement activity. These guidelines or
in the design review process.

● 3upersedes
REQUIREMENT 18
10 June 1968

18-1
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RBQUIREMSNT 19

TERMINATIONS

1. ~. This requirement establishes criteria for the selection and use
of terminations.

2.

MIL-T-7928 Terminals, Lug and Splice, Crimp-Style, Copper
MIL-T-15659 Terminal, Lug, Solder Type, Copper
MIL-T-55 156 Terminals, Lug, Splices, Conductor; Screw Type, General

Sp-sci f i cation for
MIL-T-55164 Terminal Boards,’ Molded, Barrier, Screw Type, and

Associated Termfnal Board Lugs, General Specification for
MIL-STD- 1277 Splices, Terminals, Terminal Boards, Binding Posts,

Terminal Junction Systems, Wire Caps; Electrical
MS 27212 Terminal Boards, Assembly, Molded-in Stud, Electric

3. -part termi@i@l& The applicable part specifications shall control the
part termination. Termination of parts for which there is no applicable part
apecif i cat ion shall be mechanical y strong. Terminals of potted parts shall be
fastened to a terminal insulating strip or plate (or the enclosure itself, if
this complies with the insulation requirements ) in such manner as to prevent
loosening or degradation in the moisture-excluding property of the enclosure by
normal connecting and disconnecting of external leads. Terminals shall be so

● “

spaced as to prevent corona discharge, breakdown, and low leakage resistance
under specified condit icns of high humidity (including ccndensat ion) and high
altitude for the particular application.

~. MXliX@a

4.1 ~. The number of wires terminated in h

individual terminal or lug shall not be greater than three. Multisection
turret, bifurcated, or multi-hole lug terminals shall have not more than three
wirea per section, tong, or hole. In no case shall the total circular mil area
of the terminated wires exceed the circular mil area capacity of the terminal
or lug. If a greater number of wires is required than those specified herein,

aPPrOval Of the Procurin.E activity shall be obtained.

~ .2 h&&miMh.
specifications, and

MIL-T-7928
MIL-T-15659
MIL-T-55156

● Supersedes
REQUIREMENT 19
15 March 1978

Lug terminals shall conform to cne of the following
wherever possible shall be selected from MIL-STD-1277:

Crimp, insulated and ncninsulated
Selder
Screw

19-1
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4.2.1 ~ of termkkl_k&a . Crimping of terminal lugs shall be so

accomplished that the connections will meet the reaiatance (voltage drop) and
tensile strength requirements and tests of NIL-T-7928.

o /

4.2.2 ~. Crimping tools shall be ,as specified in the individual
terminal specification. However, contractors may use tooling aa recommended by
the terminal or tooling manufacturer provided that the finished crimp meets all
of the performance requirements of the terminal specification. Maintenance
instructions and other data supplied by the contractor shall list the military
standard tools, terminala and splices.

5. boards and t~

5.1 ~ boardii. Terminal boards shall be selected from MIL-STD-1 277.
Other subassemblies commonly known as terminal boards are not covered by this
Requirement.

5.1.1 ~. Terminal boards shall be secured only by bolts (machine
screws) and shall be capable of ready removal and replacement. They shall be
❑ounted in the position that will best facilitate the testing of the equipment.

5.~.2 ~- The maximum number of lugs to be connected
to any one terminal on a terminal board shall be two for screw-type terminal
boards covered by MIL-T-55 164 and as specified in the detail specification
sheets for gtud-type terminal boards. Not more than four lugs shall be
conneoted to any one terminal of a board covered by MS272 12. Accessories such
as stud connectors, straddle plates, jumperg and, terminal board lugs shall be
counted as lugs for this purpose.

5.2 ~ . Terminal junction systems shall be selected
o

from MIL-STD-1 277.

6. Stud termws. feed-thr~ ter~

6“. 1 &j.@JQu. Stud terminals, feed-through terminals and binding posts shall
be selected from MIL-STD-1 277.

6.2 ~ . Adequate spacing or barriers shall be employed between adjacent
stud or feed-through terminals or binding posts to prevent corona discharge,
breakdown, and low-leakage resistance under specified environmental conditions
such as high humidity ( including condensation) and high altitude for the
particular application. Terminals shall not turn or loosen or deteriorate when
the equipment is sub jetted to specified service conditions, such as shock and
vibration. Terminals mounted on boards shall not cause cracking or delami-
nation of the board.

REQUIREMENT 19
30 June 1985
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REQUIREMENT 20

WIRE , HOOKUP, INTERNAL

1. lu.?mae. This requirement establishes criteria for the selection and
application of electrical internal hookup wire.

2. ~ aDDkble to Reauire~:

QQ-W-343
MIL-W-76
MIL-w-5086

. MIL-w-5845
MIL-w-5846
MIL-W-5908
MIL-w-16878
MIL-W-19150
MIL-W-22759

MIL-w-81044

MIL-W-8139 1

MIL-W-81822

● MIL-STD-591

Wire, Electrical (Uninsulated )
Wire and Cable j Hookup, Electrical, Insulated
Wire, Eleotric, Polyvinyl Chlaride Insulated, Copper or
Copper Alloy
Wire, Electrical, Iran and Canstantan, Thermocouple
Wire, Electrical, Chromel andlar Alumel, Thermocouple
Wire, Electrical, Capper and Constantan, Thermocouple
Wire, Electrical, Ineulated, High Temperature
Wire, Insulated, Hard Drawn Copper
Wire, Electric, Fluoropolymer-Insulated, Copper ar Capper
Alloy
Wire, Electric; Craaslinked Palyalkene, Craaslinked
klkane-imide Palymar, ar Palyarylene Insulated, Copper or
Copper Alloy
Wire, Electric, Polyimide Insulated, Copper ar Copper.
Allay
Wire, Electrical, Salderlesa Wrap, Insulated and
Uninsulated
Identification Cading and Application of Hoak-up and Lead
Wire

3.1 m. Internal haokup wire shall be selected from the typea and classes
specified by the documents listed herein whanever applicable. Other types af
wire may be used provided they are selected from specification acceptable far
the specific application and appraved by the procuring activity.

3.1.1 ~. Haokup wires in the equipment shall be, insofar
as practicable, distinctly coded in calor or numbered. Codes, when used,
shall be in accordance with MIL-STD-681 ar as atherwise agreed upan with the
procuring activity. Numbers shall not be used where they wauld be difficult
to read ar trace, such as in compact assemblies.

3.2 Mire characterlstlca
.

3.%. 1 ~d or stranded. Stranded wire shall be used for canductars and
cables which are normally flexed in use and servicing of the equipment, such
as cables attached ta the mavable half of detachable connectors and hanging
cab19s attached ta remavable ar movable daara and shields. Leads six inches
ar less in length may be run as salid wires unless they farm interconnections
between shock isolation mounted parts and nanshock isolatian mounted parts.

●
There are some ather instances, such as wire wrapping, where a solid conductar
may be required regardless af length.

3upersedes
REQUIREMENT 20 REQUIREMENT 20
10 January 1993 1 March 1985
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0 3.2.2 ~. Conductor’s shall be of such cross section, temper, and flexi-
bility as to provide ample and safe current-carrying capacity and strength.

3.2.3 Bare wir~. Bare hookup wire shall not be used unless insulated wire is
impractical because of circuit characteristics or shortness of wire run. Bare
hookup wire shall be type S, soft or drawn and annealed, and coated, and shall
con?orm to QQ-TW-343.

3.2.4 . Selection of thermocouple wire shall be in accordance
with MIL-w-5845, MIL-vI-5846, or MIL-’j-5999.

4. reoui ree

4.1 Selection of ti. Selection of internal hookup wire shall be in
accordance with table 20-1 unless otherwise sp.ecifiei ifi the detail eqlliPment
specification. For aolderless wrap applications, wires shall be selected which
are in accordance with MIL-’W-8 1322. Certai~ insulating materials exhibit a cold
flow characteristic. Caution shoul,i be used i? the selection of these materials
in applications requiring restrictive clamping or tying, etc. , where this
feature nay result in expose~ or shorted conductors.

4.2 AvDlicati~strict iom

4.2.1 MIL-W-75 shall be used for Army applications imly.

4.2.2 MIL-w-1687’3 shall not be !used for .l.ir Force space applications..,

m 4.2.3 MIL-W-22759 wire with only single polytetrafluoroethy lene insulation
used in Air Force space and missile applications shall require the appraval of
tine procuring activity.

4.2.4 Wires with polyvinyl chloride insulation shall not be used in aeros~ace
applications. Use of
prior approval of tbe

these wires in any other Air Force application requires
procuring activity.

Supersedes
RE21JIRE!4ENT 20
10 January 1993
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REQUIREMENT 21

CASTINGS

1. ~. This requirement establishes criteria for the design,
classification, inspection, and repair of castings.

MIL-STD-276 Impregnation of Porous Nonferrous Metal Caatings
MIL-STD-21 75 Castings, Classification and Inspection of

3. ~. In any design utilizing metallic castings,
consideration shall be given to intended application, the availability of
molding and casting alloys, the choice of a suitable casting process (see
table 2 1-1), and the use of ribs and fins.

TABLE 21-1. .

Ability to Suitability Surface Suitability

Type of Dimensional reproduce Tool for smooth- for large
castings accuracy fine detail cost volume ness sized

produot ion castings

Sand 3 3 3 3
Die 1 1 ; 1 1

m

:
Investment 1 1 3 2 1 3
Shell mold 2 2 1 2 3
Permanent mold 2 2 : 2 2
Plaster meld 2 1 1 ; 2 3

Legend: 1 = Very good; 2 = good; 3 = fair

4. ~. Die castings shall not be used where the casting might
be subject to impact. Zinc alloy die castings shall not be used where
dimensional changes cf the casting could affect use of equipment.

5. J,D&@A. Inserts which are intended to be cast in place shall be knurled,
grooved, or otherwise prepared to secure satisfactory keying of the insert to
the casting. Inserts shall be fabricated from a material which is nOt
adversely affected by exposure to the molten casting alloy. When inserts are
located near a casting edge, sufficient edge dietance shall be allowed in
order to develop the required resistance to ineert pull-out, end to avoid
cracking of the casting. Casting defects resulting from use of inserts, such
as partial alloying, peer bonds, porosity, and cracks shal 1 not be present.

6. porous ~. When required, castings shall be impregnated in
accordance with MIL-STD-276.

Supersedes
REQUIREMENT 21
15 October 1970
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7. ~. Castings shall be classified and inspected
in accordance with MIL-STD-2 175. 0

8.I ~. Repair of minor discontinuities cr
defects in unmachined or raw castings ehall be permitted cnly when specific

aPPrOval hae been manted by the contractor Material Review Board (MRB),
or ie specified on the engineering documentation. Weld repair shall be
limited to Class 3 and Class 4 castings (Claes 1 and Clasa 2 repair shall
require procuring activity approval ) and to areas where nc eevere stress
will be encountered. Heat treatable alloya must be fully reheat treated
after welding to meet drawing requirements.

8.2 ~. Repair cf defects in machined castings
shall be permitted f’cr Class 3 and Clase 4 castings based cn the contractor!s
MRB decision. Class 1 and Class 2 casting repair shall require procuring
activity apprcval. Reheat treatment shall be required unlees engineering
anal ysis during MRB act icn can demonstrate it ia unnecessary.

Supersedes
REQUIREMENT 21 REQUIREMENT 21
30 June 1985 15 October 1970
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0“ ,, R~QUIREMENT ?2 .,,,., ,, .,,,

PARTS SELECTION AND CONTROL
,.. ,

1. PurDose. This requirement offers direction as to parts selectibn and -
control wh;ch.. must be considered when preparing Contractual dOcuments. IT DOES
NOT E$TAELISH REQUIREMENTS AND MUST NOT BE REFERENCED IN: CONTRACTUAL @~N~~;
Parts seleet,ion and” control mus”t be directly s?eqifiicl in the centric.t or th~ .,
systemlequi?rnent “specification, as app’i%priate.

%. able’ to Reaui r~ 7: ‘

MIL-STO+55 Part9 ‘Control ~rogram

3. Parts ccdm?J2 robzraq. MIL-STD-965, establishes tuq procedures covecing :,
the sub~ission j review? and approval, of Progra[n, Parts Selection Listg, and,
changes ther”eto. The .gbjective is. to achi~~e life CYclQ cOat ,savings and ., .
cost avoidatices by: ‘‘ ( 1 ) aisisting equipment Or system managers and..the}r.
contractors in tha selection of parts commensurate with contractual require-
ments, (2) minimizing the variety of parts lused in new desizn,
(3) enhancing interchangeability, reliability, and maintainability of military
equipments and supplies, and (4) conserving resources. YIL-sTD-955 must be
tailored when appliei; application guidance is offered in the document.

Supersedes ,, ...
FK?UIREMEN’~.22+,.,,
15 March 19,73 .
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REQ!JIREMENT 23

ADHESIVES

1, PuruOse. This requirement establishes criteria for the selection and

application of adhesives.

2. D~t.ati~uauire~ 2:

M?W-A-121
M?4M-A-130
MMM-A-13 1
MMY-A-132
MMM-A-134
MM!!-A- 138
MMM-A-I 81
MMM-A-189
MMM-A-1517
MIL-A-3920
MIL-A-5540
,YIL-A-8576
MIL-A-22397

!41L-,A-22895
xIL-A-24179

?UL-A-25463

●
MIL-A-46050

MIL-A-45145

MIL-A-52 194
MIL-A-S1236
NIL-A-81253

MIL-A-9337’7

MIL-HD9K-691
ASTM Standard
ASTM 9255]i-80

Adhesive,
Adhesive,
Adhesive,
Adhesive,
Adhesive,
Adhesive,
Adhesive,
Adhesive,
Adhesive,
Adhesive,
Adhesive,
A&nesive,
idhesi ve,
Use)
Adhesive,
Adhesive,
Adhesive ,
Adhesive.

Bon,iinz, Vulcanized Synthetic Rubber to Steel
Contact

Glass-to-Metal (For Bonding of Optical Ele!nent3)
fieat Resistant, Airframe Structural, Metal to Metal
Epoxy Resin, Metal to Metal Structural Bonding
Metal to Wood, Structural
Phenol, Resorci!Iol, or Melamine EIaSe
Synthetic-Rubber, Thermoplastic, General Purpose
Rubber aase, General Purpose
Optical, Thermosetting
Polychloroprene
Acrylic Rise, for Acrylic Plastic
Phenol and Resorcinol Resin aase (for Marine Service

Metal Identification Plate
plexible Ilnicelllllar-pl astic Thermal Insulation
Metallic Structural Sandwich Construction
Cyanoacrylate, Rapid Rocm-Temperature Curing,

SOlventl;ss-
Adhesive-Sealants, Silicone, RTV, Non-Corrosive (i?Or USe with
Sensitive Metals and Equipment)
Adhesive, Epoxy (For aondin~ Glass Reinforced Polyester)
Adisesive, Epoxy Resin With Polyamide Curing Agent
Adhesive, Modified Zpoxy Resin With Polyamine Curing Agent

Adhesive aoniing ( Structural) For Aerospace and Other Sygtems,
Requirements for
Adhesives
Wood; Adhesives - Part 22
Solvent Cements for Polyvinyl Chloride (PVC) Plastic Pipe and
Fittings, Specification for

,Code of Federal Regulations, Title 29, Chapter XVII, Part 1919.

3. L5ilCsa&@sM-ci% Adhesives are substances capable cf holding materials
together by surface attachment. DependinS on the adiiesive method chosen, the
desi~ned strength can vary ?rom easily separable to bonds exceeding the
inherent strength of the substrate. Adhesive is a general term anl includes,
among others, cement, gl,le, mucilage and paste. All of these terms are
loosely use,i interchangeahl y. Varied teminolozy is used t~ indicate
adhesive characteristics ( e. g., physical descriptions, such as liquid or
tape adhesives; che,nic;al descriptions, such as resin or silicate adhesives;
~escripticms indicatin< adherends, such as rubber, metal, plastic or fabric
adhesives: descriptions in,iicating use, such as ‘.li~fi and low teWerature ‘r

●
pres3ure-&nsitivi adhe3ives) .

Supersedes
REQUIREMENT 23
10 September 1981
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4. ~ssific-. The

4.1 ~r~ssure-s WiU’.La.
supplication af pressure.
sureaces u~ing this tvDe

major types of adhesives are listed below,

Adhesives made to adinere to a surface bv the brief o

Tapes, decals, and nameplates are often’ attached to.
of adhesive. Advantages of this type are ease of “. .

application and ease of separation of the parts.
of strength and poor solvent resistance.

4.2 Th~k. Thermoplastic adhesives make
the adhesives in general use. They include those

Disadvantages are lack

up a large share of
which set bv solvent

evaporation”, solutions of natural products ,guch as ariimal glues, processed
natural products such as cellulosic household cements, and natural and
synthetic rubber as in ‘tcontact ‘v and ~eneral-purvose rubber sdhesives. They
ala~ include salventless hot-melt adhesives, and thermoplastic adhesives which
require addition of a chemical activator. All thermo~lagtic adhesives have a
tendency to creep under load , espe.eially at elevated temperature, and should
not be used i? critical structural applications. Many thermoplastic adhesives
have limited or poor resistance to certain solvents.

4.3 ~~~. Thermosetting adhesives undergo a cbemi,>al reaction
caused by catalysts, heat, and otiier methods leadin~ to polymeriz~tion into a
relatively infusible stage. This type is used in structural and nonstructural
aPPlicati Ofls and can be modified for specific properties as needed. Many
thermosetting adhesives cannot be used for structural applications and many
cannot be used at elevated tenperatut-es. iloweve.~, thermo:etting adnesives
are Senerally more satisfactory for use .at elevated tem?eritures than the ,‘
conventional thermo~lastic adnesives.

5. 0~QD-&~~r . The a~he.give system shall be selected and used with due .,

consideration for the followings factors.

5.1 ~~ . For structural functicms, this is a matter or prime
importance and Sood joint design practices shall be followed. The joint shall
be desi$yed to minimize concentrations c~ stress. The basic stress 3hall be
in shear. The veakest design is where the basic stress is in cleavage or peel
and non-axial loadi~g in tension produces cleavage.

5.2 -w. directio~-~md tvDe~tieQti~o~ force~. ‘Ttfle bonded joint
shall resist fracture or separation resulting from stresses due to static
loads, beniin~, mechanical shock, vibration, o!. thermal shock. This requires
,>aref,JI ,Zval,lation of the desiyn and environ,nent, al ?equi?ement.s that Will be

met by the j~int.

5.3 Ma-&Ljakti be bvnded. The ,materials to be bonded assume critical
importance .ss there are some materials, sllch as ~luorocarbon, polyethylene,
and nylan that cannot be bonded satis~actorily without ?rior treatment ,
spe:ial adhesives, or both. Therefore, a sound knowledge of materials and
adhesi~e mebhods is necessary.

0
Supersedes

REQJIREMEliT 23 REQ:JIREMSNT 23
1 !Mareh 19!35 10 Seotem5er 19!31
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o

5.4 ProducL~
. .

. It is important to adequately prepare the surface
of the substrate, to apply the adhesive, and to set or cure it in accordance
with tile manufacturer’s specifications or instructions. Adequate equipment ig
necessary for this purpose.

5.5 9eleteri0us effects . The user shall ascertain that the formulation of
the adhesive selected shall have no deleterious effects on the bonded assembly
or nearby items when the bonded assembly is in storage, transit, or use under
the environmental conditions for which it was designed. Deleterious effects

may be caused by the slow release of trapped solvents which can damage many
types of rubber and plastic, or cause other harmful resultg degrading
operati~n of the equipment.

5.6 ~. In genersl, the thicker the adhesive layer, the lower
the shear resistance, but the higher the strength to impact and peeling.
Care shall be taken to avoid starved joints which are the result of either
absorption af adhesive by a porous material, poor application, inadequate
coverage or excessive pressure. Where one or both of the adherends are
porous, successive thin coats of adhesive shall be applied to completely seal
the surface, and each coat shall be dry before the next coat is applied. This
procedure shall be used instead of the application of ‘one thick adhesive coat
to the ?orous surface, except

5.7 fisistance to swelu.
other deterioration caused by

in the cese of silicone adhesives.

The adhesive ehall be resistant to swelling or
contact with air, moisture, fungus, Sases,

@

ozone, or galvents which will be encountered in use.

5.3 ~ructural ~m~atib il&y. Adhesives which are not compatible
structurally shall be avoided. For example, a brittle adiiesive shall not
be used for glass bonding beca,use excessive shrinkage during setting or curing
will load the glass in tension. For assemblies which may be flexed or subject
to i!npact, a brittle adhesive shall not be used.

5.9 12aIlQNS.?na. Certain chemicals have been identified in the Occupational

Safety and Health Act ( 3S1{A) as cancer-producing substances ( carcinogens) .
Before using any materials which might contain these chemicalg, they should be
evsll~ated in accordance with the ?ode of Federal Fleg,ulatione, Title 29,
Chapter XVII, Part 1910. (Consideration of the toxicity of a eubetance ghall
be given prior to material selection.

Supersedes
REQUIRWIENT 23
10 September 1981

REQUIREMENT 23
1 March 1985
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5. ~~de for g ~~. The fol lowing, although not a
complete list, may be ,used as a guide in selecting adhesives and bonding
procedures to meet desi~n requirements in electronic equigment:

MM?l-A-121 MIL-A-3920 MIL-A-52194 :
lM14M-A-130 i41L-A-5540 MIL-A-91235
MMX-A-131 MIL-A-8576 MIL-A-i3 1253
MMM-A-132 MIL-A-22397 MIL-A-!33377
MhiY-A-134 NIL-A-22395 MJ.L-HDBK-691
m- A-13!3 MIL-A-24179 ASTM STD - ?art ?2
MMM-A-181 MIL-A-25453 ASTM 02564
M74M-A-189 mL-A-l15050
MM?l-A-l617 MIL-A-46146 .,

Many of these specit’icationshave no requirements oertainin< to electrical

properties. Where electrical properties are important, the s,uit?bility of the
material for the application shall be established,

,!

., 0
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REQUIREMENT”24

RESISTANCE , Electrical INTERCONNECTIONS

1. I?uroose. This requirement establishes criteria for resistance welds of
electrical and electronic interconnections and part leads. This requirement
doea not include structural welds.

2. ~ to Re~ 4:

MIL-W-9939 Welding, Resistance, Electronic Circuit Modules

3. MA?dacL~ . Welds and welding processes shall be in
accordance with NIL-W-8939.

,,

3.1 h~. All surfaces of leads or parts to be welded shall be ‘.
free of contaminants which would adversely affect the forming of the welded
joint.

3.2 Elect ri cal c~ . Except where needed to meet electromagnetic

interference or system compatibility requirements, welded electrical con-
necting shall not be used where it may be necessary to disconnect, replace,
or reconnect a part or module during servicing.

3.3 ~QQ@@dm_kLil!2. Excess conductor wire shall be trimmed suffi-

0

ciently close to provide adeq,uate clearance to prevent possible electrical
shorting but not so close as to cause damage to the weld joint.

3.4 Strain relief. Each part lead terminating at a connection point shall
have allowance for strain relief to minimize tensile or shear stress.

Supersedes
REQUIREMENT 24
25 September 197”7
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1. PurDOse. This requirement

REQUIREMENT 25

ELECTRICAL POWER

establishes criteria for electrical power.

2. DumkumUqakk to Rwire at ?2m r:

MIL-STD-2!)5 Frequencies ?or Electric Power
MIL-STD-255 Electric Voltages, Alternating and Direct Current
MIL-STD-704 Aircraft Electric, Power Characteristics
MIL-STD-1275 Characteristics of 28 Volt DC Zlecteical Syetems in

Military Vehicles,
00D-STD- 1399 Interface Standard for Shipboard Systems
MIL-STD-1539 Electrical ‘ower, Direct Current, Space Vehicle Degi~n

Requirements

3. ElectricaUzQwr

3.1’ .@QSJQ. Except as specified below, the electrical power source required

for electronic equipment and associated equipment and for portions or system
employing electronic equipment shall be in accordance with MIL-STD-205 and
MIL-STD-255 . The characteristics and the utilization of power shall be in
accordance with the individual ~quipment specification. The required charac-
teristics shall be established, conaiderinz the type of power system charac-
teristics proviied for the application.

o

Battery power source selection for
Army is controlled by U.S. Army Materiel Development and Rea,iiness Cwnmand
regulation.

3.2 Airborne. The electrical 2ower requirements for airborne and associated
eq,uipmen’t shall be in accordance with MIL-STD-704.

3.3 -ShbbOard. The electrical power requirements for shi?board equi?ment
shall be in accordance with Type I of section 30D of DOD-STD- 1399.

3.4 -. The electrical ~ower requirements for space equi?ment ehall be in
accordance with MIL-STD-1539.

3.5 .@2LQ$_@Lkl&a. The electrical power requi “ements f~r ailita~Y ~rOund
vehicles shall be in accordance with MIL-STD- 1275.

Supersedes
TlZ21JIREMENT ,25
29 August 1980
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REQUIREMENT 26

ARC-RESISTANT MArERIALS

1. pUrDOSQ. This requirement establishes criteria for the selection and

application Of arc-resistant materials used for insulation of electrical power
circuits.

2. ~ocu~ble to Requirement 24:

L-P-516
22-R-755
MIL-I-1O
MIL-M-14
MI!. -P-79
MIL-P-997

MIL-?-15037

MIL-P-19161

!41L-M-21+325
MIL-p-25515

MIL-P-451 12
F~9-~TD-4ofj

Plastic Sheet and ?lastic ‘Rod, Thermosetting, Cast

Rubber, Silicone
Insulating Materials, Electrical, Ceramic, Clasa L
Molding Plastics and Molded Plastic Parts, Thermosetting
Plastic Rod and Tube, Thermosetting, Laminated
Plastic Material, Laminated, Thermosetting, Electrical
Insulation, Sheets, Glass Cloth, Silicone Resin
?lastic Sheet, Laminated, Thermosetting, Glass-Cloth,
Melamine-Resin
Plastic Sheet, Laminated, Glass Cloth, Pol ytetrafluoroethy lene
Resin
Molding Material, Plastic, Epoxy Compounds, Thermosetting
Plastic Material, Silicone Resin, Glass Fiber Base, Low-Pressure
Laminated
Plastic Sheet and Strip, Polyimide
Plastics: Methods of Testing

●
ASTM D49S-73 Standard Flethod of Test for tiigb-Voltage, Low-Current Dry Arc

Flesistance of Solid Electrical Insulation Materials
Code of Federal Reg,ilations, Title 29, Chapter XVII , Part 1910

3. M.aLWiak. Arc-resistant materials used for insulation of electrical power
circuits, where arcing is likely to occur, shall conform to table 26-I. These
materials shall be masked, if necessary, during any treatnent of the equipment
in which they are used which might result in degradation of the arc-resistant
properties of the material. The materials listed herein have passed the
minimum requirements of 115 seconds when subjected to the arc-resistance test

of method 4011 of FZD-ST9-406 or ASTM D 495. Although satisfactory for illu-
strating the approximate arc-resistance ranking of insulati~g materials of
different composition, for those parts which may be subjected to other than
high voltage, low-current arcing, the materials should be evaluated ~or their
overall thermal and electrical characteristics and for their suitability for
the specific application. When evaluating arc-resistant mat erials, consid-
eration should also be given to their electrical characteristics when subjected
to the humidity conditions speci?ied in the detail equipment specification.

4. Urtiroa. Certain the,.nicals have been identi fie,d in the Occupational
Safety and Health Act (LXSUA) as cancer- ?roduciag subs tmces ( carcinogens).
Before usi~~ any materials which might cont,xin these chemicals, they should be
eval~ated in accordance with the Code of Federal Regul.ationa, Title 29, Chapter
XVII, Part 1910. Con,aideration of the toxicity of a substance shall be given
prior to material 3election.

o
Supersedes
REQIJIREMENT ?6
1 May 1975
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TABLE 26- I . Arc-resistant materials.———.

~ fieclflcatla
.

IxS!SZS
. . . . . . . . . ..- ..— ,— . .

Ceramic MIL-I-1O”” All

Plastic(s), thermO- MIL-M- 14 CMI-5 , GDI-30 , G91-30F,
setting, molding MAG, MAI-3!I , MAI-69 ,

MAI-1OO , MAT-30, .MDG,
MME, MMI-5 , MMI-30 , MSG,
MSI-30 , SDG, SDG-F , SDI-
30

!lolding, epoxy compounds MIL-M-24325 MEE

Laminated rods and tubes !4J.L-P-79 GMG

Laminated sheets

Class cloth, melamine &fIL-P-15037 Mm
resin

Glass cloth, polytetra- ?IIL-P-19161 GT,E
fluoroetkylene resin

Glass cloth, silicone ~~-p:997 GSG
resin

.,

Low pressure laminate, NIL-P-25518 All ‘
silicone resin, gla9s
fiber base

,.

Sheet and rod, cast L-P-516 E-2 ‘

Sheet and strip, polyi,nide MIL-P-46112 r+il

Silicone rubber ZZ-3-755 All

0
Supersedes

3iQ.JI;iEMEliT26
25 Sept. eaher 1977

R’iQil IH17MENT26
1 May 1975
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~QUIREMENT 27

BATTERIES

1. PurDos Q. This requirement establishes the criteria for the selection and

application of batteries, inoluding’ installation and marking criteria.

W-B- 134
W-B-137

MIL-B-18
MIL-B- 10154
MIL-B-111 88
DOD-B- 15072

MIL-B-49030
MIL-B-49430
MIL-B-49436
MIL-B-551i8
MIL-B-551 30
MIL-B-55252
MIL-B-8 1757

MIL-B-83769
.. I)OD-STD-1578

e

\

3. h. Batteries

Battery, Storage (Lead-Aoid, Industrial Floating Service)
Battery, Storage (Niokel-Alkaline, Industrial Floating
Service)
Batteries, Non-Rechargeable, Dry
Batteries, Primary, Water-activated (Dunk Type)
Batteries, Storage, Lead-Aoid
Batteries, Storage, Lead- Aoid, Portable, General
Specification for (Metrio)
Batteries, Dry (Alkaline)
Batteries, Non_ Rechargeable, Lithium Sulfur Dioxide
Batteries, Rechargeable, Nickel Cadmium, Sealed
Batteriea, Storage, (Cells) , Vented, Nickel-Cadmium
Batteries, Rechargeable, Nickel-Cadmium, Sealed
Batteries, Magnesium, Dry
Batteriea and Cells, Storage, Niokel-Cadmium, Aircraft,
General Specification for
Batteries, Storage, Lead-Acid, General Specification for
Nickel-Cadmium Battery Usage Praotices for Space Vehicles

shall not be used unless approved by the procuring activity.

4.

4.1 ~. Battery power source selection for Army equipment
must be approved” by the US Army Electronics Research and Development Command,
Electronics Technology and Devices Laboratory, ATTN: DELET-P, Fort Monmouth, NJ
07703.

4.2 ~. Rechargeable batteriea shall conform to W-B- 134, if’
W-B-137 , MIL-B-11 188, DOD-B-15072, MIL-B-49436 , MIL-B-55118 , MIL-B-55130,
MIL-B-8 1757, MIL-B-83769, or DOD-STD-1 578.

4.3 ~. Nonrechargeable batteries shall conform to
MIL-B-18, MIL-B-10154, MIL-B-49030, MIL-B-49430, or MIL-B-55252.

,..

0 Supersedes
REQU18M4ENT 27
30 April 1984

REQUIREMENT 27
30 June 1985

2’7-1
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4.4 ~ . When lithium batteries are to be used in an equipment,

direction on their use, transportation, storage, and disposal shall be requested
through the procuring activity from the following sources: *

For Army: US Army Electronics Research and Development Command ‘
Electronics Technology end Devices Laboratory
ATTN: DELET-P
Ft Monmouth NJ 07703.

For NavY: Department of the Navy
Naval Sea Systems Command
ATTN: NAVSEA 06H :
Washington DC 20362

For Air Force: Sacramento Air Logistics Center
ATTN: MMIREC
McClellan> AFB CA 95652

4.5 . Batteries for space applications shall be selected and

applied in accordance with DOD-STD-1578. .“

5. ~terv c~. The battery compartment shall be provided with
devices to firmly secure the batteries. Adequate room shall be provided for
battery installation, maintenance, testing, and removal without disassembly of
the equipment. The battery compartment shall prevent pressure buildup From .
heat, gases, liquids, or chemicals released during battery operation, charging,
deterioration, or rupture, and shall also prevent such materials from entering
the electronic compartment. ‘When magnesium dry batteries are used,. extra
precautions shall be observed since these batteries give off heat at high rates
of discharge (legs than .10 hours) and evolve hydrosen. :

, ,:.“,:
6. ~

.
,,

6.’1 . Connections, polarity, minimum acceptable voltage
for equipment operation, nominal voltage, and type(S) Of batteriea required
shall be marked as applicable in a prominent place on or adjacent to the battery
compartment.

6.2 -~ . Battery-powered equipment, with the exception of equipment
requiring permanent battery installation, shall be labeled externally aa
follows:

WARNING
REMOVE BATTERIES BEFORE

SHIPMENT OR .INACTIVE STORAGE
OF 30 DAYS OR MORE

Examples of equipment requiring permanent battery installation are sonobuoya,
missiles, and fuzes.

REQUIREMENT 27
30 June 1985

27-2

Supersedes
REQUIREMENT.27
30 April 1984
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●✌✎✌
REQUIRE,NENT 28

CONTROLS

1. Bd.?nwe. This requirement establishes criteria for the selection and

application of controls.

2. ~~cable W-Beauirem@2..2_ 8:

MIL-K-3926 Knobs, Control (For Use with Electronic, Communications, and
Allied Equipment )

MIL-K-25049 Knob, Control, Equipment, Aircraft
MIL-D-23728 Dial , Control, ?iultiturn Counters, General Specification for

3. ~. Controls are classified as follows:

a. ~1~. Operating controls are controls that may be required
for use durin~ the nornal oper~tion of the equipment.
.,

b. ~. Adjustment controls are controls that are used for
alignment and calibration of the equipment and are not used during normal
operation. of the equi?ment.

.

4. ~. All controls shall be marked, indexed, sized, and located in.
such manner that the control position can be readily identified. Controls
shall have fixed guide marks .i~ presetting of the controls is required.

. ,!, .

● ‘

5. Amall+iwlw and” lQ~. Controls shall be arranged to facilitate smooth
and rapid operation. All controls which have sequential relations, which are
related to a particular function or operatlo~, or which are operated together
shal 1 be grouped together along with their associated displays. Controls
shall be conveniently located with respect to associated Visual display s..
Controls located adjacent to their associated displaya shall be so positioned
that ‘operation of the control will not obscure the disglay. Controls shall be
of such size and so spaced that the manipulation of a given control .cloesnot

interfere with the setting D? an adjacent control. Adjustment controls with
required test poi?ts shall be grouped and so marked as to provide for
simplicity and ease of maintenance. N’nen the activation OF a given control
~may be hazardous to tbe equipment or operator, safeguards shall be proyided.

6. ~!weAEtLL . Controls shall be so connected in the circuit
that the controlled characteristics (e. g., sensitivity, VOIUUE, or VOlta&?)
increase with clockwise rotation of the control as seen fron the operating
position. Sn general , movement of a control forward , clockwise , to the right ,
or up, shall turn the eqtilipment on”, ;cause the quantity t,o increase or cause
the equipment to move forward, clockwise, to the right or up.

,

m
Supersede
REQUIREMENT 28
31 kugu”st 1973

REQUIRIN4EN’r 28
1 February 1977

28-1
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7. @4J29.QLiL_UJ!

7.1 Ouerati rK_C.CZL@Zb. Controls necessary
inent shall be readily accessible, and unless
located on the front panel of the unit.

for the operation o? the equi2-
0~,

otherwise speci Fied shall be

7.2 A.diust me~ao~h. Adjustment. controls that are req,lired for perio,iic
alignment or calibration shall be mounted behind covered openi?<s such as
access doors, on the faces of the equipment Imostaccessible when installed.
Xhen not adjustable by band, controls shall be desimed to accept a co!nmon
screwdriver blade tip. Controls which infrequently require adjustment need
not be accessible frotnthe operating panel, but shall be readily accessible
for servicing when the equi?ment is opened for maintenance purpo3es. Unless
ntberwise specified, infrequent y required contro13 shoul,lbe screwdriver
adjusted.

8. Xechan cai 1 ckr~

8.1 ~. Play and backla9h in controls shall be held to a mini,num

coinmensurate with intended operational function3 and shall not cause poor
contact or inaccurate setting. Contols shall operate freely and smoothly
without binding, scra?ins, or cutting. ContrDls may be lubricated when
lubrication does not interfere with operation and is speci?ied in the detail
eql~ipment speci~ication.

8.2 u. Mechanical stops shall be provided for all adjustable contro13,
except controls desi~ned for unlimited rotation. Vhere flexible control
shafts are employed, or where stops integral to the adjustable control or the
mechanism could be dama~ed by eKcc!s3ive torque, stops shall be provided on the

“o
driving end of the 3haft.

8.3 &QckAm_@!Lka . Control locking device3 shall be capable of retaiting
the controls in any given setting within the range or control. the locking

and unlocking action shall be easily and quickly accomplished, and shall not
affect the setting of Vne control. When in the unlocked position, the Ioc!<in$
devices shall not interfere with the nor’nal operation o? the
vernier controls are used, the locking de~ices 3hall operate
vernier cont~ols if necessary to prevent damagz.

g.~ .~QIA@3 devices. All nontur~ing controls and bo(dies or
controls shall be equipped with a ?ositive devize to prevent
the ?anel or assetn51y on which they are mounted.

cmtrol. Where
on both main and

cases of turnin~

thei? turninq in

8.5 M&aald_KuliZ!L.ilKl. Control shafts and coupling3 shall be of such
de.3ignand strength as to b? commensurate with their respective loads.
Coupling between CJrto shafts shall ‘beaccompli.s’bedby means D? ,metallic or
irxwlated couplings risidly secured. Shafts subject tQ rem~val nay have
thei - couplings secured by two set screws 90 to 120 degree3 apart. Flexible

couplings will be permitted for contr(ols where $ne use of rigid couplings
would i~terfere with the satisfactory operatim m nountin~ of such co~trols,
except that Flexibla couplings shall not ~e en,pl~yed ?or frequenev deter,ni,lin~
ci~cuits.

SuDersedf3s
RiQ~J[REME!iT28
1 ?ebrdary 197’7

?3-2

REQ!JIIWENT 2!3
31 ,August 1973

Downloaded from http://www.everyspec.com



MIL-STD-454K

●
8.6 ~rol kno~ handlea . Control knobs and handles shall have high
impact strength and ghall be firmly secured to the control shafts by use of
setscrews wherever that type of fastener is applicable. Plastic knobs and
handles shall have metal inserts for setscrews and shall not warp or crack. ”
Control knobs conforming to MIL-K-3926 or MIL-K-25049 shall be used wherever
suitable. For knobs not covered by a military specification, color , tactile
fnformati’on, and flammability requirements shall be in accordance with
MIL-K-3926 .

8.7 Ii@M&m_coun ters c_m@~ . Manually operated multiturn counters
control :iials shall conform to” MIL-D-23728.

8.“8 Stab ilit v. All controls shall be so designed that the settin~, position,
(or ad j uatment of any control shall not be altered when the equipment is sub-
jected to the service conditions specified in the detail equipment speci-
fication.

8.9 .cQr4aLm.@AQQ. Switches, levers, and other controls, which are
manipulated during operation of the equipment, shall be of such rugged design
and construction that they will not be damaged when regeatedlv ooerated bv
unskilled personnel” under the specified service

9. Factorv adiustmti _controla. T,he design of
n~actory,$ or sealed adjustment controls, Unless

detail equipment specification.

e ,.

●
Supersedes
REQUIREMENT 25

31 Augugt 1973

. .
condit~ona.

equipnent shall not include
speci Fically approved by the

REQUIRE:4EN’C 23
1 ?ebruary 1977

2$3-3
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REQUItfEMENT 29

ELECTRON TUBES

1. PurDOsg. This requirement establishes the criteria for the choice,
specification, and application of electron tubes.

MIL-STD-200 Zlectron Tubes, Selection and Use of

3. ~
. .

. Electron tubes shall be selected and applied
in accordance with MIL-STD-200.

3.1 uemml.-~ QUQECLL. Each unit o? equipment using electron tube9
shall be furnished with a complete set of electron tubes properly installed
therein. These electron tubes shall be the electron tubes used ia testing the
unit and each tube (unless separate packaging of the tube is specified) shall
remain in the socket which it occupied during the tests.

3.2 ~ure tubes used in nmenairable modul%%. Sub,.niniature electron
tubes shall be soldered or welded kato the circuit.

●
Supersedes
REQUIREMENT 29
1 ii~vember 197Q

REQUIREMENT 29
1 August 1976

29-1
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REQUIREMENT 30

SEMICONDUCTOR DEVICES

1, furooafa This requirement establishes criteria for the selection and

application Of semiconductor devices.

2. e to Re~:

MIL-S-19500 Semiconductor Devices, General Specification for
MIL-STO-701 Lists of Standard Semiconductor Devices
MIL-STD-1547 Parts, Materials, and Processes ~or Space and Launch

Vehicles, Technical Requirements for

.
3. ~. Semiconductor devices shall be selected and

applied in accordance with ~L-STD-T~l and, fOr Space Division, AFSC (SD),
MIL-STD-1547.

3.1 w levels. JAWS level devices shall be used in space, launch, and
reentry equipment applications for Space Division, AFSC (SD) . When JANS
partg are not available, Darts shall be speci Fied/procured in accordance with
the requirements of MIL-STD-1547.

3.2 .JANTX, JANTXV, or JAWS level devices ghall be
used in Army Missile Command, Army Electronics Research and Development
Command, Naval Air Systems Command and Air Force applications other than SD
space, launch, and reentry equipment.

●
When these are not available, the

devices gelected, including JAiV types, shall be process conditioned, tested,
and screened ( including Group A and B LTPD quality levels of MIL-S-1 9500)
equivalent to the TX requirements for similar types.

4. &@JQg. All semiconductor devices use3 in equipment shall be hermet-
ically sealed in glass, metal, metal oxide, ceramic, or combination of these.
No plagtic ( or%anic or polymeric) encapsulated or sealed devices shall be used
without the approval of the procuring activity.

.

5. ~ve oarta . Certain types of semiconductor devices
are susceptible to electrostatic discharge damage. Appropriate discharge
procedures should be observed prior to handling these parts, and design
selecting of desired
tiveness of the input
design.

o Supersedes
FiEdUIREMENT 30
30 July 1992

devices ghould include a consideration of the effec-
or other protective elements included in the device

,.
30-1

REQUIREMENT 30
1 September 1982
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REQUIREMENT 31

MOISTURE POCK%TS

1, PUt’DDSC. This requirement establishes criteria for the treatnent and
drainage of moisture pockets.

2. P~WIUxi’ Pockets, wells, traps, and the like in which
water OF condensate could oollect when the equipment is in normal position
shall be avoided, where practicable.

3. ~. where moisture pockets are unavoidable and the equipment is not
sealed, provision shall be made for drainage of such pockete. i)esiccantsor

. moisture-absorbentmaterials shall not be used within moisture pockets.

4. ~. Where moisture buildup cannot be tolerated in sealed
equipment or assemblies such as waveguides, tbe use of desiccants or other
methods, such as gas purging, should be considered.

● Supersedes
REhJIKEMEN’r31
1“December 1971

RECNJIRWIENT31
1 February 1977

31-1
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REQUIREMENT 32

TEST PROVISIONS

1. ~. This requirement establishes criteria for test provision.

2. &iment .aDDliCableto ~ 7:

MIL-STO-~415 Test Provisions for ‘electronic.Systemsand Associated
Equipment, Design Criteria for

3. lest Drovisi~, Test provisions to provide means for monitoring
performance, calibration, and tault isolation shall be in accordance with
NIL-.STD-Q15.

3.1 ~lt-in test devices. Built-in test devices shall maintain their
accuracy under all operating conditions required by the equipment. These
devices shall be provided with connections or access for their operational
checkout or calibration.

3.2 _&L!amal._k@Jr@&& Protection shall be provided in the test point
circuitry to prevent equipment damage caused by the external cyounding of ter+t
points.

3.3 Failure <f=. Provisions for testing shall be so desi~ned that any
failure of built-in test devices will not degrade equipment operation or cause

●
equipment shut down unless equipment is specifically designed to shut down in
case of b!uilt-intest device failure.

.,

0
Supersedes
REQUIREMENT 32
1 i.farcil1976

REQUIREMEN’r32
15 March 1973

32-1
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REQUIREMENT 33

RESISTORS

1. l!dHx@2. This requirement establishes criteria
application of resistors.

2. Wments EiL@lcable to Rea ent.m 33:

MIL-T-23648 Thermistor (Thermally Sensitive
General Specification ~or

MIL-STD-199 Resistors, Selection and Use of

MIL-STO-454K - ./’
,,

/“

/

/

/

/
for the selection and

.

Resistor), Insulated,

.
3. Selectim. Resistors shall be selected and applied in accordance with
MIL-STD-199.

4. ~ . Thermistors shall conform to MIL-T-23648.

.

Supersedes
W2UIREMENT 33
1 Septenber 1978

33-1

REQIJI~E~Nr 33
33 April 1984
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REQUIREMENT 34

NOMENCLATURE

1. Purrlose. This requirement establishes criteria for nomenclature (item
name and type designation).

MIL-STD-196 ,JointElectronics Type Designation Systems

3. ltmuaw and tjme desi~. Item names and type designations shall
be established for electronic equipment in accordance with MIL-STD-196.

4. ,.m. tvDe d~ aDDr
. .

n on Oval. The assignment of type
designations shall not constitute approval of equipment or the use of a
particular item in a specific set and shall not waive any requirement of the
contract involved, nor does the approval of the equipment constitute approval
of the type designation assignment.

Supersedes
REQUIREMENT 34
10 June 1963

34-1

REQUIREMENT 34
15 i.larch1973
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REQUIREMENT 35

RELIABILITY

1. ~. This requirement ~ffers direction as to reliability requirements
which inugtbe considered when preparing contractual documents. IT DOES NOT
ESTABLISH REQUIREMENTS, AND MUST NOT BE REFERENCED IN CONTRACTUAL DOCUMENTS.
Reliability program tasks, quantitative requirements, and verification or
demonstration requirements must be di?ectly specified in the contract or the
systernleqtuipmentspecification,as appropriate.

2. to Reauire~:

MIL-STD-721 Definitions of Terms for Reliability and Maintainability
MIL-STD-756 Reliability Mndeling and Prediction
MIL-STD-781 Reliability Design Qualification and Product Acceptance Tests:

Exponential Distribution
MIL-STD-735 Reliability Program for Systems and lquipment Development and

Production
MIL-sTD-1629 Procedures for Performing a Failure Mode, Effects and

Criticality Analysis
MIL-HDBK-217 Reliability Prediction of Electronic Equipment

3. ~. Reliability enginee?’in~and accounting tasks aimed at
preventing, detectin<, and correcting reliability desizn deficiencies, weak
parts, and workmanship defects and providing reliability relate,dinform~tion

o

essential to acquisition, operation, and support management shoul,~be inclllded
in contract requirements with the objective of establishing and mlintainingan
efficient reliability program accordiag to life cycle phase. MIL-STD-795 is
the overall program document for the area. It is sectionalize, into individual
t~sk statements and requireg extensive tailoring when it is applied, Detailed
application g!uidaneeas to the nature of the tasks and when they shd~ld be
i;npoaedis provided. Other reliability documents which may be iflvokedthrough
MIL-STD-735 or which may be cited directly as a basis for contract requirement
include MIL-STD-721, MIL-STO-756, MIL-STO-791, YIL-STD-1529, and MIL-HDBK-217.

Q. ement%. Quantitative reliability requirements and
verification or de!nonstrationrequirements should be established appropriate to
program phase.

Supersedes
REiUIREMENT 35
15 March 1930

35-1

REQUIiSMENT 35
30 JJIY 1932
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REQUIREMENT 36

ACCESSIBILITY

l.~. This requirement establishes criteria for accessibility.

2. 12!zmwmum.Wable to ReauirfmnL3fi:

MIL-STI)-29D Definition of Item Levels, Item Exchangeability, Models,
and Related Terms

MIL-STD-721 Definition of Effectiveness Terms for Reliability,
Maintainability, Human Factors, and SafetY

MIL-STD-1472 Human Engineering Design Criteria for Military Systems,
Equipment and Facilities

3.1 litr. Accessibility is as defined in MIL-STD-721.

3.2 m~-, and . Part, subassembly, and assembly are as
defined in NIL-STD-290.

u. tiu~. Equipment shall be designed for optimum accessibility
compatible with operating, maintenance, electromagnetic compatibility, and
enclosure requirements.

o 5. “AC.Ca%%. Each article of equipment and each major subassembly forming a
part thereof shall provide for the necessary access to its interior parts,
terminals, and wiring for adjustments, required circuit checking, and the
removal and replacement of maintenance parts. Accessibility for testing
replacement does not apply to parts located i? nonrepairable subassemblies or
assemblies. For routine servicin< and maintenance, unsoldering of wires, wire
harnesses, parts or assemblies shall not be required in order to gain acceas to
terninals, soldered connections, mounting screws and the like. Inspection
windows shall be provided wherever necessary. Sizes Of openings, maximum reach
requirements, and allowable sizes and weights of replaceable assemblies shall
conform to limits established in MIL-STD-1472.

6. Connections. Connections to parts inside a removable container shall be
arran,gedto permit removal of the container without threading connection leads
through the contain?’.

7.. fka.@i. Parts which are identified as replaceable parts for the equipment
shall be easily remcvable and replaceable. These parts shall not be mounted by
means of rivets, spot welding, or hard curing co,npounds. If, in order to check
or remove a part, it is necessary to displace some other part, the latter part
shall, whenever practicable, be so wired and mounted that it can be moved
without being ,disconnectedand without causing circuit detunin% o? instability.

Supersedes
RFXJIJIREMENT36
1 March 1976

36-1

REQUIREMENT 36
15 March 1980
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No unsoldering or soldering OF connections shall be necessary when the front
panel or any subchassis is removed for maintenance purposes. Design shall be
such that where plug-in modules or assemblies are used, they can be easily @

inserted in the proper location when correctly oriented without damage to
equipment or parts being engaged. Plug-in medules and assemblies shall be
designed to prevent insertion when incorrectly oriented.

8. .wuwuma. Accessibility to chassis, assemblies, or partg contai,?ed
within cabinets, consoleg or other enclosures shall be provided frmc outside
the basic equipment through the uee o? access doors, by !nountinqsuch item
on withdrawal slides, swinging doors, through cable extenders and cable
retractors, provisions for circuit card extenders‘whichwill allow part or
module operation in the open position, or other arran~ements to per,nitadequate
aocess for properly servicing the equipment. Automatic OF manually operated
locks shall be provided to lock the chassis in the servicing position. h’hen
withdrawal slides are used they shall be of guided sectional construction with
tracks and rollers. Complete removal and access for servicing of electronic
equipment contai>ed within cabinets, consoles or other enclosures shall be
provided from either the front or rear of the equipment. Guide pins (or
locating pins), or the equivalent, shall be provided for mechanical alignment
during mounting. Shipboard equipment shall have complete access for
maintenance and servicing from the front of the equipment.

Supersedes
RSQJ[RE~NT 36 R2QUIHS?4ENT35
15 March 1980 1 March 1975

36-2
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REQUIREMENT 37

0
..

CIRCUIT BREAKERS

1. fW325&e. This requirement establishes criteria for the selection and.
appliCatiOflof circuit breakers..

2. ~e to Requirement 37:

MIL-STD-1498 Circuit Breakera, Selection and Use of

3. . Circuit breakers shall be selected from
MIL-STD-1498. Trip-free circuit breakers shall be used unless otherwise
specified or approved by the procuring activity. Nontrip-free circuit breakers
shall be used only when the application requires overriding”of the tripping
mechanism for emergency use.

3.1 over- . Circuit breakers shall be capable of being manually
operated to the ON and OFF positing.’ Circuit breakers shall not be used as
switches unless such breakers have been specifically designed and tested for
that type of service.

3.2 ~. Access to the internal mechaniam of a circuit breaker
shall require the breaking of a seal.

3.3 ~. Circuit breakers ghall have easily identified
ON, OFF and TRIPPED positions except that the TRIPPED position may be the same
as the OFF position with no differentiation between OFF and TRIPPED being
required.

3.4 ~. Circuit breakers shall operate when permanently inclined in
any direction up to 30 degrees from the normal vertical or normal horizontal
position. The rated point of an inclined unit shall not vary more than ?5
percent of the current specified for normal position mounting. Circuit
breakers used on flight equipment and portable test equipment shall operate
within the limits of the detail specification when the equipment is in any
pof?itionor rotation about its three principal axes.

3.5 Yertical moun!hg . Vertically mounted circuit breakers with toggle handle
actuators shall have the ON position upward.

3.6 . Insulating materials used in the construction of
circuit breakera shall neither support combustion nor give off noxious gases
when subjected to the electrical arcing found in circuit breakers. Insulating
materials subjected to arcing on instantaneous high current tripping shall be
nontracking when subjected to the specified current limit.

3.7 Dielectric withstm.ii.nzvoltak!e. The dielectric withstanding voltage
shall be not less than 1,000 volts plus twice the nominal operating voltage.

3.8 ~. Unless otherwise specified, insulation resistance
shall be 100 megohms or more.

Supersedes
REQUIREMENT 37
1 September 1982

37-1

REQUIREMENT 37
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REQUIREMENT 38

QUARTZ CRYSTALS AND OSCILLATOR UNITS

1. ]urDOse. This requirement establishes c?iteria for the selection of quartz
crystal units and crystal oscillators.

2. ~cable to Reati~ 8:

MIL-O-5531o Oscillators, Crystal
MIL.-STD-633 Crystal Units, Quartz; and Holders, Crystal

3. &a@A.rl

3.1 Qartz ory&aJ.& Quartz crystal units shall be selected in accordance
with MIL-STD-683.

3.2 ~. Crystal oscillator units shall conform to
MIL-O-5531O.

Supersedes
3ECNJIRE,MElJ’r38
1 August 1975

RZQIJIRF:.fENT38
1 September 1982

38-1
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REQUIREMENT 39

FUSES, FUSE HOLDERS, AND ASSOCIATED

!.iIL-sTD-U54!r

HARDWARE

1. PurDOsc. This requirement establishes criteria for the selection and
application of fuses, fuse holders, and associated hardware.

2. m~~ :

MIL-STD-1360 Fuses, Fuseholders, and Associated Hardware, Selection and
Use of

3. ~. Fuses, fuseholders, and associated hardware
shall be selected from MIL-STD-136IY. Fusing shall be so arranged that fuses
in branch circuits will open before the fuses in the main circuit. Fuses are
not intended to perform the function of thermal overload relays or circuit
breaker devices. Fuses shall have ratings which correspond to those o? the
parts and wiring they protect. Fuse ratings shall be compatible with both
starting and operating currents. All fuses shall be easily replaceable.
Connections to extractor post type fuse holders shall be such that the load is
connected to tbe fuse terminal which terminates in tbe removable cap assembly.

4. MEI.&@S. The ampere rating of all fuses used in the equipment shall be
indicated adjacent to the fuse holder in letters at least 3/64 inch high. In
~dditiOn, ,!SPARE. shall be marked adjacent to each spare fuse hOlder.

.3upersedes
REQUIREMENT 39
1 >ecsmber 1971

39-1

REQUIREMENT 39
31 August 1973

Downloaded from http://www.everyspec.com



MIL-STO-454K

REQUIREMENT !+0

SHUNTS

1. PurDosQ. This requirement establishes c?ite?ia for the selection of
external meter shunts.

2. ~Qf2_Rw.irement 41:

MIL-S-61 Shunt, Instrument, External, 50 millivolt (LightweightType)
MIL-I-1361 Instrument Auxiliaries, Zlect?ical Measuring; Shunts, Resistors,

and Transformers

3. StMo&. External meter shunts shall confor,.nto MIL-S-51 or MIL-I-1361, as
applicable.

REiUIRE?4SN’f40
10 .June1968

4!)-1
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REQUIREMENT 41

SPRINGS

1. PurDOqQ. This requirement establishes criteria for the degign, selection,
and application of springs.

2. Documents aDOlicable to Reouire entm U7:

QQ-B-750

QQ-C-530

W-C-533
QQ-C-595

QQ-C-596

QQ-S-766
QQ-w-321

QQ-W-423
QQ-W-471J
YIL-S-7947
MIL-S-13282
YIL-S-13572
MIL-C-19311

a MIL-S-22215
MIL-S-46049

MIL-C-?31021
a ASTM A29-84

ASTM A6!32-79

ASTM A634-31

ASTM B522-89

Bronze, Phosphor, Bar, Plate, Rod, Sheet, Strip, Tlat Wire and
Structural and Spatial Shaped Sections
Copper-Beryllium Alloy, Bar, i70cJ,and Wire (Copper Alloy
Numbers 172 and 173)
Copper-Beryllium Alloy Strip (Copper A11oY Numbers 170 and 172)
Copper-Nickel-ZincAlloy Plate, Sheet, Strip and Bar (Copper
Alloy Numbers 735, 745, 752, i’62,766, and 770)
Copper-NicksI-ZincAlloy; Rod Shapes, and Flat Products and
Finished Edges (Flat Wire, Strip, and Bar)
Steel Plates, Sheets, and Strip, Corrosion Resisting
Wire, Copper Alloy
Wire, Steel, Corrosion-Resisting
Wire, Steel, Carbon, Spring, Music
Steel, Sheet and Strip (1095) Aircraft Quality
Silver and Silver Alloy
Spring, Helical, Compression and Extension
Copper-C!romi.umAlloy Forgings, Wrought Rod, Bar and Strip
(Copper Alloy Numbers 182, 1?4 and 185)
Silver-Copper-Cadmi,>m-Nickel Alloy
Steel, Carbon, Strig, C~ld Rolled, Hardened and Te!apered,
Spring Quality
Copper-Cobalt-BerylliumAlloy (Copper Alloy No. 175), Strip
Steel Bars, Carbon and Alloy, Hot “Wroughtand Cold Finished,
General .Requirementsfcm
Steel, Carbon, Strip, Cold Rolled Spring Quality, General
Acquirements
Steel, Carbon, Strip, Col,iRolled Soft, IJntemperedSpring
Quality
Gold-Silver-Platinum Electrical Contact A11oY, Specification
,for

Metals Handbooic,Vol I (197?), American Society for Metals

3. Sc&o&&arl~rmance and CL-

3.1 Fatigue limits. Fatigue lifni.tsand, in the case of contact springs,
electrical conductivity of the sp.vingsshall not be adversely afeected b.y
corrosi,~n,operatiog temperature, and other environmental conditims in
service. Fatigue limits shall be consistent with the maximum soecified
operati~g cycles for the respective part or equipment or, if such is not
specified, with the maxinum duty cycle reasonably to be expected during the
equi>ment service life, so .asta eosure asai~st premature failure.

●
Supersedes
?IECNJIFIEMENT4I
19 January 19!33

)+1-1
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3.2 ~. Springs shall be enclosed or otherwise captivated, where.
practicable, to prevent parts from becoming adrift if broken.

@
3.3 Heat treatment. Springs made o? naterials that ‘achievetheir desired
properties by heat treatment, such as copper-beryllium alloys, annealed carbon
steels, CRES ateela, or heat resisting allbys, shall be heat treated to the
specified temper after for,uin~.

3.U -Grainorie~ . Flexure and forni.ngof sprinq elements shouli be
designed to occur perpendicular to the grain of the material. Deviation from
the perpendicular shall not exceed 45 degrees. ‘This requirement applies to
springs whether heat treated or n~t.

3.5 ~. Relical springs shall conform to MIL-S-13572.

4. Pomnents fOr sDe “~-rizb. When the materials listed in tablea
41-1, 41-11, and 41-111 are used, they shall conform to the specifications
listed for each material. Electrical contact springs shall uee mate?ials
selected from table 41-1.

5. Finishes. Carbon ateel springs shall be suitably plated or fini..shedto
resist c0rr03i0q.

@
Supersedes

REQUIREMENT 41
30 August 19!34

REQJIREWENT 1+1
10 January 1983

41-2
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TABLE 41-1. for electrical a~ i

o~~

Copper-nickel-zinc dlloy

Copper-nickel-zinc alloy

Copper-beryllium alloy

Copper-beryllium alloy

Copper alloy

Copper-cobalt-beryllium
alloy

Copper-zhromium alloy

Phosphor bronze

._
‘latinum-iridium alloy

● Silver-copper alloy

L_
Silver-copper-cadmium-
nickel-alloy

Palladium-copper alloy

.......—....._...

@ Supersedes

Form

Plate, shi?et,strip and
rolled bar

Rod, shapes,and flat products
with fin”ishededges (tlat
wire, strip and bar) ~ .

Bars, rods, and wire

2.trip

Wire, spring

Bar, rod, and strip

Bar, rod, plate, sheet, strip,
and flat wire

Strip

Bar, rod, plate, sheet, strip,
and wire

ROd, sheet, strip, and wire

n.

Material
sDecificatiOn

!2Q-C-585

QQ-C-586

QQ-C-530

QQ-C-533

QQ-!i-32I

MIL-C-81021

!41L-C-19311

QQ-B-750

ASTM B522

MIL-S-13282

MIL-S-22215

Metals Hand-
book. Vol I

.—— .. . .. —.. —. ... ——.. ——

?IEQUIt7flMENr~41
30 August 19!34

REQUIREMENT )J1
10 .January1933
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TABLE 41-11. Qm2aion re~. .I/ ,

Material o
Material FoPm specification

Steel, CRES Wire QQ-Ij-423 ,, ,,

Strip CY.?-S-765
,.

li Corrosion resisting steel sp-ings are preferred where electrical
conductivity is not a consideration and where they are adequate for the.,
purpose intended. ,:

TABLE 41-III. Carbon stee1 ~.

Material

Steel, high carbon

Steel, carbon and alloy
(for springs)

Steel, carbon and alloy
(for springs)

.Steel,carbon, strip

Steel, carbon (1095)

Form

Wire, spring, music

Strip, cold:rolled
.unteaperedspring

~ars,.round, square
and flat

Col~ rolled, hardened
and tempered spring

Sheet and strip A-an~ealed
(condition 1) H-hard tempe?
(condition 3) cold finished

klate-ial”
specification

ASTM A682 :
ASTM @34

ASTM A29

,,

?41L-S-45b49 ,,

.
...:

/ .,,

-.

d. ....:.
MIL-S-7947: “’ , 0

. ..

.,,,.
,,, .

prevent stress embrittlement.
,.

,,.

@
Supersedes

R?Q!JIREMENT41 RSQiJfRl?MENT41
39 AuglJst19$34 1!3January 19!33,

41-4
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RSQ(JIREMENT42

TUNING DIAL MECHANISMS

1. Juroose. ‘This requirement establishes criteria for the design and
construction of tuliingdial mechanisms.

MIL-S-3544 Shaft Assembly, Flexible
!s335ss Numerals and L.ettera,Aircraft Instrument Dial, Standard Form

Of-
,,

3. ~chau.wu . Tuning dial mechanisms shall conform to the
f0110ain3:

3.1 w. The division marking and letterifigon tuning dials shall be
suitably etched or printed with characters of style MS33558. Dial markings
shall be legible at a di3tance of two feet from any point within a solid angle
of 60 degrees defined by a surface of revolution about a line through the
center of the dial and perpendicular to the panel. Minimum space between
character shall be one stroke width. The width of the lubber line or pointer
tip shall not exceed the wi,ithof the’graduation marka. Except for digital
tulin~ in,iicators,for which only one calibration number will be seen, dials
shall be marked eo that at least two calibration numbers on each band can be
seen at any dial setting.

@
3.% &&a@_a@l15&iQ1. Weighted tuning knobs shall be counterbalanced.
Friction in tu,tingdial mechania,msshall allow smooth and easy adjustment of
the operating knob over the entire operating ranqe of the mechanism, but shall
have’sufFiaient res.ietance or shall incorporate,a positive locking device t.o
maintain the setting under all sgecif’iedservice conditions. Friction shall
be achlaved through dry or elastic resistance rather than by fluid resistance.

3.3 Ewd.M&_wn.m!&_9&aml. Flexible aha~t assemblies conforming to
MIL-S-3644 shall be used when a flexible mechanical connection is required
between the tuning knob and the tuned device.

3.4 .Nni.llE_rlY&&l.The tuning ratio used shall be the optimum which will
permit both rapid and precise settinq.

a
Supersedes
REQUIREMENT !42
19 Mwj 1971

42-1

REQUIREMENT 42
1 Febpdary l~~?

Downloaded from http://www.everyspec.com



WL-STD-U54K

REQUIREMENT !43

LUBRICANTS

1. &?2RQii. This requirement establishes criteria for the selection and
application Of lubricants.

2. cable tsduirement Qi:

VV-L-800 Lubricating Oil, General Purpose, Preservative (iTater-

. Displacing, Low-?emperatur.e)
VV-P-236 Petrol*tum, Technical
MIL-L-2105 Lubricating Oil, Gear, !.iulti-%rpose
MIL-L-315!l Lubricating Oil, Preservative, Meiium
MIL-L-3918 Lubricati~g Oil, Instrument, ,Jewelilearinq
MIL-L-6085 Lubricating Oil, Instrument, Aircraft, Low Volatility
MIL-L-6086 Lubricating Oil, Gear, petroleum !3ase
MIL-L-15719 Lubricating Grease (High-Temperature,Electric Motor, Ball and

Roller Bearings)
MIL-L-17331 Lubricating Oil, Steam Turbine (Noncorrosive)
MIL-L-17572 Lubricating Oil, Hydraulic and Light Turbioe, Noncorrosive
MIL,-G-23827 Grease, Aircrafl.ant Instrument, ,Ge,arand .Actuator.Sorew
MIL-G-24139 Grease, Multipurpose, Quiet Service
009-G-24508 Zrease, High ?erf’ormance,Multi-Purpose (Metric!
MIL-G-31322 Grease, Aircraft, General %rpose, Wide TemperatrlreRange
Code of Federal Regulations, Title 29, Chapter XVII, part 1,310..

shall be belfito a minimum.

be lusedwhere ~ractical,

,, ...>

● 3. Lubric~. Lubricants used in equi.cmentshall be suitable for the ~uroose
intended and shall con~o?m to the followin~.

3.1 Varietv. The number af diFferent lubricants

3.2 .y.Q&iJJ&y. Lo,ivolatility lubricants shall

3.3 QmAtmuLty. The lubricant s~alS be chemic-lSy ine?t with regard to the
materials it contacts,

3.4 ~i~~. Unless approved by the Drocuri,lgactivity, silicone sompounda
shall not be used as lubricants.

3.5 LirsaLm2_i2u!<bkkaL&s, Graphite base lubricants shall not be used.

u. ~uf~ . Certain che,nic.alahave been identifie,iin the Occupational
Safety and Health Act (,lS!lA)as cancer-producing substances !carcinogens).
Be.?o?eusing any ma:erials which might con’cainthese che!micalg,they sho,~ldbe
eval,~atedin accordance with the Code .ofFederal Regulations, Title 29, Chapter
XVII, Part 1910. ,Con.3iderat.ion of the toxicity o? .asubstance shall be .3ivsn
prior to (material.9elsction.

O;
Superse,ies
32~UIREMENT 43
19 January 1933
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5. L@iQarL L?&e,.QmtiQm. Lubricants shall con?orm to the following:

VV-L-800 MIL-L-6085 MIL-G-23827
vv-p-236 MIL-L-6086 MIL-G-24139
MIL-L-2105 MIL-L-15719 DOD-G-2450!3
MIL-L-3150 :MIL-L-17331 !4TL-G-81322
MIL-L-3’918 MIL-L-17672

.

R5Q!J[REMENT 43
30 August 1984

43-2

Supersedes
R~QUillEmNT 43
10 January 19?3
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REQUIREMENT 44

FIBROUS MATERIAL, ORGANIC

1. PurDOse. This requirement establishes criteria for the selection and
application of organic fibrous material.

2. ~~ble to &@ rement 44:

V-T-276 Thread, Cotton
V-T-285 ‘Thread,?olyester

J V-T-291 Thread, Linen
V-T-295 Thread, Nylon
CCC-C-423 Cloth, Duck, Cotton;

*
Fire, Water, Weather, and Mildew Resistant

MIL-W-530 Webbing, Textile, Cotton, General Purpose, Natural or in Colors
MIL-C-572 Cords, Yarns, and Mono~ilaments, Organic Synthetic Fiber
MIL-T-3530 Thread and Twine, Mildew Resistant or Water Repellant Treated
MIL-W-I+!388 Webbings, Textile, Woven Nylon
MIL-C-9’374 Cloth, Laminated, .Sateen,Rubberized
!.iIL-\i-27265 Webbing, Textile, Woven Vylon, Snprsgnated
Code of Federal Regulations, Title 29, Chapter XVII, Part 1910.

3. fabric and thre~. Unless otherwise specified by the procuring activity,
fabric and thread shall conform to the followinq.

3.1 Genera. The color of fabric or thread shall be as specified in the
detail product specification or by the procuring sctivity. Fabric and thread

●
shall be preshrunk, or allowance shall be made for shrinkage in order to
provide for satisfactory fit of finished items both before and after they are
i,nmersedi~ water and then dried.

3.2 Jfebbinq

3.2.1 ~. Cotton webbing shall conform to MIL-!i-530,class 4 or 7. class

7 shall be used when webting will come ificontact with natural or synthetic
rubber, or class % when prolonged contact with tie skin may occur.

3.2.2 J-. Nylon webbing shall conform to MIL-W-4093 or class R of
MIL-W-27265.

3.3 Cotton duck. Cotton duck used
to type I or type 11 of CCC-C-428.
heavy duty servi~e and hard texture
requirin~ lig!ltweight,

for protective enclosures shall conform
ide~iu~texture number 3 shall be used fa?
number 12 shall be used for services

3.4 kad. Thread shall conform to the ?ollowi~q:

V-T-275 Thread, ,Cotton
v-7-2g5 Thread, Pol~ester
V-T-291 Thread, Linen
V-’T-295 Thread, NylarI

● .S,apersede,s
REQUIi7EMEN’r44
1 :iarch1975

~~QUIRE~Nr 44

26 September 1977

44-1
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3.4.1 ~reat-. Cotton and linen shall~~be ‘treatedin accordance with
MIL-T-3530. Type T, class 2 mildew inhibiting agent shall be used when thread
wi11 come in contact with natural ar synthetic rubber, or type I, class 1 when @

prolonged contact with the skin may occuv.

3.5 &&&?xl. J.aminated, two-ply rubberized cotton sateen shall conform to
MIL-C-9974. This sateen shall not be used when pr,>longedcontact with the skin
may occur, ,., ,..:.,: .’..,.,..‘., ,

3.6 @_daL varns. and= ~ti. Cords, yarns,’and “monoFilaments shill
Cent-orrlto MIL-C-572. Types PVC4,’AR,.VCR, and CTA shall not be used where
they m&y be exposed to fungus attack.

,.: ,,..,.,,,,..,,

4,
.

GaIQJl!! . Certain chemicals have been identified inthe Occupational
Safety and Health Act (OSHA) as cancer-producing substances (carcinogens).
Before using any materials which might contaih these chemicals, they should’be
evaltuateliin accordance with the Code of Federal Regulations,.Title 29, Chapter
XVII,Part 1910. Consideration of the toxioity of a substance shall be given
prior to ma”te-illselectio~.

.,, ,
,.

,.,

.,.
,.,

,, ,

,. a
.,’;

,.
,,,

,.. .“.,
.,.

,,’ :.

,.

Supersedes
R2Q:JJ.REMSNT 44 REQUIREMENT !4
26 September 1977 1 iqareh1976
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REQIJIREMENT45

CORONA AND ELECTRICAL t33EAKDWN PREVEN’rIOii

1. ~. This requi.”elnentestablishes criteria for prevention of corona
and electrical breakdown.

ASTM D1858-73 Detection and Measurement of Discharge (Corona) P,ulsesin
Evaluation af Insulation Systems

3. Ci2r0naDreva.+dm . When the equipment is terminated with t!>ecabliaq or
other accessory equi?ment with which it is intended to be used, and when
operated under the specified service conditi~ns of humidity, temperature,
cofldensationand barometric pressure with the specified power scmrce
frequencies and voltages (inclu~ing commonly recurring transient) , the corona
level shall be compatible with the specified electromagnetic i~terference
requirements. The corona level shall not Qeg,radethe equipment performance
beyond the speci?ied limits and shall not produce lon~-term degradation of the
properties of materials or parts which may cause premature failure of the
equipment. The corona extinction voltage shall be at least 150 percent cf the
peak circuit voltage, Corresponding?to the maxim,umspecified stea’iy-st?,teroot
mean square supply voltage, at any point which does not involve matsrials
resistant to the ef~ectsof corona. Corona inception and extinction volta~es
shall be defined in accordance with ASTM D1868. Sharp ed,gesand points sho,uli
be avoided on all metal parts which are included in hi8h-inten.sity,?lect~ic
fields. These are elements which contribute to formation ~f corona discharge.

4. W=LEkaL.~aJltA2n. The equipment shall be designed and
manufactured with electrical clears.ncespacing, leakage (creepa?e) distances,
an,~insulation levels adequate to prevent electriz.albreakdown under the
specified service conditions af humidity, condensation, barometric pressure,
temperature, service life, contaninstion, and operating voltage (inclu,din%
transients). Liquid dielectric, gases ether than ambient air, or
pressurization to prevent electrical breakdown shall not be useflIunless
specified by the detail equipment specification or approved by the procuring
activity.

@
.SIJDersedes
FIZilUIREMENT 45
1 Harch 1975

:+5-1
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REQUIRENENT 46

MOTORS, DYNAMOI’ORS, RCITARYPONER
AND MOTOR-GENERATORS

MIL-STO-J454K

CONVERTERS

1. BKQQF@ . This requirement establishes criteria for the selection and
application of motors, dynamotors, rotary power converters, and
motor-generators.

2. l)ocum~~le to ~44:

CC-M-1807

. MIL-D-24
MIi.-G-3l11
MIL-G-3124

MIL-M-1$903

MIL-M-4818
MIL-!I-4319
MIL-M-4920
MIL-M-79!59

MIL-M-’36O9

@

MIL-?&9397
MIL-R-10761

MIL-M-13796

I.IIL-M-l3787

MIL-M-1”7959

MIL-M-17060

.MIL-M-17413
MIL-!4-1”7556

!.fIL-M-14,09’7
MIL-!+19160

MIL-M-19167
MIL-M-19233
MIL-M-1,3633

NIL-B-23071

Supersedes
FMJJ13EMENT 46
1 February 1977

Motor$, Alternating Current, Fractional and Integral
Horsepower (500 HP and Smaller)
Dynanotars, :CeneralSpecification for
‘Generator,Electric, Direct Current (Naval Shipboard Use)
Generator, Alternating Current, 60 Cycle (Naval Shipboard
Use)
Motor-Generator,
Requirements fo?
YOtOr-Senerator,
MotoF-Generator,
Motor-Generator,

400 Cycle, Precise Output, General

Skid Mounted, Type ND-2
Skid Mounted, Type MO-3
Skid Mounted, Type MO-4

Motor, Alternating Current, 46!)Cycle, 115/20’3-VoltSystem,
Aircraft, Geneval Specification for
Motors, Direct Current, 28 Volt System, Aircraft, General
Specification for
MOtOr-GefleratOr,Mobile, Type MC-1A
3otary Converters (Motor Generators), PU-134/u,
?U-140/u, PU-lll/u, and PU-143/U
Motors, Fractional !{oraepower, Direct Current and Universal
(for Communication and (ltherElectronic and Special Military
Applications)
Motors, Alternating Current, Fractional Horsepower, Squfrrel
Cage (for Communication and Other Electronic and Special
Military Applications)
Moto?, 60 Cycle, Alternating Current, Fractional Florsepower
(Shipboard Use)
Motors, 50 Cycle, Alternating Current, Integral Horsepower
(ShipboardUse)
Notars, Direct Current, Integral HorseDower, Naval Shioboard
Motor,“Direct Current,“FractionalHorsipowe;,
Use)
!$otor-5ene?aLors,DC to AC, Shipboard Service
MOtor-3enerato?, 60 Cycle AC to 400 Cycle AC,
Ssrvice
Motor-Generators, AC to DC, Shipboard Service
Motor-Cenerator. DC to DC. Sbi!)boardService

(Shipboa~d

Shipboard

,.
,Motor-%nerator, 50 Cycle AC to 40!3Cycle AC (Voltage and
Frequency Regulated) Shipboard Service
Blower, Miniature, For Cooling Electronic Equipment (10 to
500 Cfm), Seneral Specification For

46-1

R~QuI~EM~Nr 46
15 August 1981
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3. Ua@amametic comna~
.b. . Motors, dyxanotors, rotary power

converters, and motor Generators use,iin the equi~nent shall meet the
electromagnetic compatibility requirement s.pecified in the detail equipment o

specification.

4. BCLIXL- alternating curreti. Alternating current notors shall Confarlmto
CC-M-1807, MIL-M-7959, MIL-M-13797, MIL-M-17’359or VIL-M-170~~, except that
any motor used with a miniature blower for coolin~ electronic equi?ment shall
be in accordance with MIL-B-23071. Other motors nay be used where.u~iquely
required by the deaizn of the equi9ment, provided they met the applicable
requirements o? the specification covering that type of moto? and the “
additional ?equi?ements of the detail equipment specification.

5. Moto S -.r ect Cu ent. i)irectcur?ent motors shall con?orm to
MIL-M-95~9, MIL-M-1378~~ MIL-M-1’7413or MIL-M-1T556. Other motors may be used
where u~iquely required by ttiedesi%n of the equipment, provided t}leyfleetthe
applicable requirements or the specification cov~rin~ that type ~? motor and
the additional requirement of the detail eqllipmentspecification.

5. YOtOr - . Motor-generators shall conform to one c? the
following or shall be as specified in the detail eq!~ipmentspecification.

MIL-M-4%33 MIL-!I-9397 WIL-M-13167
MIL-!4-4318 MIL-R-10761 ,MIL-M-192fJ3

MIL-M-4319 !41L-M-19997 !iIL-M-19633
MIL-5J-4820 MIL-M-19169

7. ~e~c= altern~ Q.Lr-rmJL.Alternati~s current ?ene?ators shall
conform to MIL-G-3124 or ghall be as specified in tfiedetail eq,lipment ‘a

s“peci~ication.

8. Liwaa@rti-direct c~rrenL. Direct c,urrentgenerators shall c03?orm to
MIL-G-3111 or shall be as specifie,iin the detail equigment specification.

9‘ Q!&Q.m&wa. Dynamotors shall coflformto ?JIL-D-24.

Su~ersedes
RgQJ[HE~\!T 45
1 February 1977

45-2
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REQUIREMENT 47

ENCAPSULATIONIAND EMBEDMSNT

NIL-STD-454K

(POTrING)

1. PurOOse. Thi3 requirement establishes criteria for encapsulating and
embeddin,.g(potting) a part or an assembly of discrete partS. Conformal coating
or printed circuit assemblies is excluded from this requirement.

2. !@aJJwzLb3armlicable to Requirement 41:

MIL-S-3516 Sealing Compound, ?olysulFide Rubber, Electric Connectors and
Electric Systems, Chemically Cured

MIL-I-16923 Insulating Compound, Electrical, Embedding
MIL-S-23586 Sealing Compound, Electrical, Silicone Rubber, Accelerator

Required
MIL-!.l-2b041 Mol,iingand Potting :ompound, Chemically Cured, Polyurethane

(Polyether Based)
XIIJ-I-91550 Insulating Compound, Electrical, Embeddinq, Reversion Resistant

Silicone
Code of Federal Regulations, Title 29, Chapter XVII, Part 1910

~.m.. ~. The following definitions apply.

3.1 ~carmulatio~. A process for encasing a part or an assembly of discrete
parts within a protective material which is generally not over 100 roilsthick
and does not require a mold or cxmtai.aer.

3.2 ~a~~w. A process for encasing a part or an assemblyof
discrete parts within a protective material which is generally over 100 roils
thick, varies in thickness, Fills the f?onnectingareas within an assembly, and
requires .I:mol,ior contai?er to con~ine the material while it is hardening.
?ottin3 is an embediin.gprocess where the protective material bonds to the mold
or contai.Te? so that it becolmesintegral with the item.

4. Z~UC4pW.t eria~. The encapsulation and embedment materials shall
be selected on the basis of’the item(s) being encased. The manufacturers
instructions for niKinZ, nethod of application, and curing shall be followed.
‘Thematerial9 shall be capable of filling all voids and air spaces in and around
th? item(s) bsinz encased. Tbe folloxing points shall be considered when
selectin,gan encapsulation or enbedment material:

a. Need for precautions d,ceto hazardous characteristics of the material

b. Electrical, mec’nani,:aland thermal properties, including tear resistance,
resistance to rlame, chemicals, moi<ture, water, hu!midity,fungus, and
tefnperat,lreextremes

Supersedes
REQUIREMENT !47
29 August 19!)0

REQUIREMENT ;47
30 August 1983
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c.

d.

e.

f.

3.

tl.

i.

j.

k.

1.

m.

n.

0,

p.

q.

Col(cror transparency

Dissipation factor

Specific gravity

Shrinkage ““

Heat distortion parameters

Streasea on parts

i3urometerhardness

Adhesion to substrates (and priming)

Temperatllresof application and c,uring

Repairability

Dielectric constant

Volume resiativity

Reversion resistance, including hydrolytic stability

Viscosity

Solvent effects.

4.1 &t_eLL... Materials shall be of a nonreversion type and shall be selected
from the following speci~icationa: MIL-S-3516, MIL-I-16923, MIL-S-23586,
MIL-M-24041, and MIL-I-81550. For Ai? Force applications, approval for use of
any material other than transparent silicon? in accordance with MIL-I-81,550
shall be requested tnrou,ghthe procurins activity ?rom the Air Force :~risbt
Aeronautical Laboratories, ICTN: MLSE, Wright Patterson AF9 OH 45433.

4.2 _@,.c~ Certain chemicals have been i~ent.ified in the Occupational

Safety and Health Act (OSHA) as cancer-produ~inS substances (car’~inO?Zens).
Before usiag any materiala which ni,xhtcontai? these cheni?als, they shouli be
evaluated in accordance wit:bthe Cede of Federal Regulations, Title 29, C’bapter
XVII, Part 1910. Consideration OF the toxicity of a substance shall be given
PriO? to material selection.

~. ml. ?.laterial.sused for encapaulztion and emiedment of parts and
assemblies shall be in accordance with applicable design requirement. such
materia13 shall have no deleterious e?fect on the part or asse,n31yto which thvy
are applied. The mabe-ials shall Se contained, i~ necessary, to prevent F1OW or
cracks )lnde?tne specified stora~e or aperatinq environ!nent.

REQ:J[REXENT 47
39 Au?uet 1983

Supersedes
R&QUIREMENT 47
29 August 1980

47-2
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0

5. J3@A!!’. No encapsulation or embedment materials shall be applied to an
individual part except as part of the controlled production proce.% for that
part. The encapsulation or embedment of microelectronicmoduleg and equipment
mod!ulesshall be avoided, except where specifically indicated by the require-
ments of a particular application. In such instances, the inoduledesign shall
be completely verified for the particular encapsulation or embedment materials
and processes to be emplcyecl. Any changes in module design, materiala, and
proceeses will require re-evaluation o? the modules. In particular, extreme
temperature aginz and temperature cycli~g tests shall be performed to verify
adequacy of the design. Wherever economically feasible, the module to be
encapsulated or embedded shall be designed as a throw-away unit.

—
Supersedes
REQIJIREMEN’C47
29 August 1930

%7-3

REQUIREMEN’C47
30 August 1983
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REQUIREMEN’r48

GEARS

1. PUI’DOSC2.This requirement establishes trite-ia for the selection and
application of gears.

Index Atwrican Gear Manufacturers Association (AGMA)

3. DeQ1311. The design or a gear train shall be such that the Zear trail
systea shall meet performance requirements throughout its speci~ied life.

3.1 Where practicable, gears shall be designated, di’nensioned,tolerance and
inspected in accordance with the applicable A*GMAspecifications.

!4. -tarv or~ M. Planetary or epicyclic gearing is
preferred to worm gearing where applicable.

5.1 Gears not operating i~ a lubricant bath shall be made of corrogion
resistant materials.

5.? Gears operating in a lubricant bath enclosure may be made D? nOnCOr?O-

●
sion resistant materials. The lub?icant.shall have a Corrosion inhibiting
additive.

5.3 Unless otherwise specified by the procuring activity, nonmetallic gears
may bs used when they meet load, life, and environmental requirements of the
applicable specification.

:4!3-1
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REQUIREMENT 49

HYDRAULICS

1. PurDOge. This requirement establishes criteria for the design and
installation of a hydraulic gystem when it functions ?@ an integral part of an
electronic system.

?-. &~@&xauwement 49:

MIL-H-544CJ

MIL-H-8891

MIL-3-25475

ANSI ,993.1-1964
ANSI 393.2-1971
ANSI B93.3-1968
ANSI B93.4M-1981
ANSI B93.5-1979

ANSI B93.5-11372

ANSI a93.7-1968

@

A?JSIB93.8-1968

ANSI 393.9M-1969

ANSI B93.1O-1969

ANSI 393.11M-1991
ANSI SAF,J514f
ANSI ,3AEJ518c

Hydraulic Systems, Aircraft, Type I and II, Design,
Installation, and Data Requirements for
Hydraulic Systems, Manned Flight Vehicleg, Type III, Design,
Installation, and Data Requirements for
Hydraulic Systems, Mimile, Desiin, Installation, Tests, and
Oata Requirements, General Requirements for
Fluid Power Cylinders, Dimension Identification Code for
Fluid Power, Glossary of Terms for
CyLinder Bore and ‘iston Rod Sizes for Fluid Power Cylinders
Electric Resistance Welded Mandrel Drawn Hydraulic Line Tubing
Use of Fire-Resistant Fluids for Fluid Power Systems,
Practices for the
Mounting Flanges and Shafts for Positive Displacement Fluid
Power Pumps and !.lotors,Dimensions and Identification Code for
Mounting Surfaces of Sub-Plate Type iiydraulicFluid Power
Valves, i)imensionsfor
Bore and Rod Size Combinations and Rod End Configurations for
Cataloged Square Head Industrial Fluid Power Cylinders
Symbols for Marking Electrical Leads and Ports on Fluid Power
Valves
Static Pressure Rating Methods of Square Head Fluid Power
Cylindsrs
Seamless Low Carbon Steel Hydraulic Line Tubing
Hydraulic Tube ?ittinqs
Flydraul.icFlanged Tube and Hose Connections, 4 Bolt, Split
Flange~ Type

3. Urcraf t WlklD.!rl!&LWtltL-vL. The desi~n and installation of
hydraulic systems for aircraft or manned flight vetiiclesshall conform to the
applicable type snd class of system described in MIL-H-54J+0or MIL-H-8891.

4. Wai-m ‘ The design and installation of hydraulic systems for missiles
shall conform io the applicable type and class of’system shown in MIL-H-25475.

5. S2druwt Or t42aL~ti. The design and installation of hydraulic
support or test equipment shall be capable of meeti~g the environmental and
performance requirements speci?ied by tbe procu?ing activity. Components shall
be selected so that f,ullcompatibility with the system for which the support or
test eq,jipmentis being designe,iis attained.

●
Supersedes

49-1

REQIJIREMF,NT49
10 January 1933

RFXNJIREMEN’r49
30 July 19%2
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6. ~. The followin~ documents oontain additional information on
hydraulic design:

ANSI B93.1 ANSI B93.8
ANSI B93.2 ANSI B93.9M
ANSI 393.3 ANSI B93.1O
ANSI B93.4!4 ANSI f393.1lM
ANSI B93.5 ANSI SAE J51J+
ANSI B93.6 ANSI SAE J51!3
ANSI B93.7

J19-2

Supersedes
8JQ:JIREJMENT49
30 July 1982
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●
✌✌ ,..’.,~ REQUIREMENT 50.

INioICP.TORi,IGtITS

1. ~o~. This requi.?ementestablishes criteria for indl’caterlights and
associated items.

,..

2. De!~&caJUe&cQe2w.@ement 1-0:

!&L-111
!!-L-l16
MIL-L-3561

MIL-L-5363

MIL-L-’7’3O6
MIL-L-7961
MIL-L-1509t3
MIL-S-19500
MIL-STD-1Q72

Lamps; Electric Incandescent Miniature,’Tungsten-Filament
Lampe, Fluorescent
La!npholder,Indicator Lights, Indicator-Light Housings, and
Inclizatm-LiSht Lenses, General Specification for
Lamps, Incandescent, Aviation Service, General Requirements
for
LiSht, Panel, Plastic Plate Lighting
Lights, Indicators, Press to Test
Lamp, Glow
Se!ni.conductorDevice, General Specification for
Human En,<ineeringDesign Criteria for Military Systems,
Equi>ment and Facilities

3. .UQUia_mcL-=cesso iea. In~icatOr lights, indicatOr light housings,
lafnpholders,lenses, a~d lamps shall conform to table 50-1.

4. ~i~~l.av and . Visual display and legend lights shall

●
co,nply with the requirements i> MIL-STD-1472.

5. L~ ti.diO@-a_~LLLl!al. LED*s when used as indicator lights shall
conform to the applicable detail specifications of WL-S-19500.

!7ZQOIREMENT50
29 AuEugt 1980

50-1
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REQUIREMENT 50
29 August 198D 1 (Vove:nber197U

59-2
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REQUIREMENT 51

MI’TERS, ELECr!lICALINl)ICArING, AND ACCESSORIES

1. ~a’ This requi.’”ementestablishes criteria for the selection and

application of ‘electricalmeters and meter accessories.

MIL-!4-7793 !.feter,Time Totalizing
MIL-M-16034 Meter, Electrical Indication (Switchboard and Portable Types)
MIL-M-16125 Meters, Electrical, Frequency
MIL-I-8121~ Indicator, Elapsed Time, Electrochemical
MI!,-STD-1279 Meters, Electrical In,iicating,Selection and Use of

3. f&J&@Lm_-ad-?.@,.L@&m . Meters shall be selected and applied in
accordance with MIL-STD-1279. Meters required other than those listed in
MIL-STD-12~9 shall conform to one of the following specifications: MIL-M-7793,
MIL-M-16034, MIL-M-16125, MIL-I-81219. Fa?.analog meters, the normal operating
val:~eof the quantity to be indicated shall be between 1/3 and 3/4 of full
scale deflection, wherever practicqfile.

4. ~lcess~rim. Meter accessories (resistors, transformers, and shunts) shall
conform to tilerequirements of the applicable meter specific?ition.

●
,Supersede.9
3ZQU1REMENT 51
1 February 1977

51-1

REQU13RMSNT 51
3flJune 1979
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REQIJIREMENT52

THERMAL IOESIGN

1. Euu2Qaf2.This requi~ement establishes criteria for thermal iesi~n.

2. ~Le__LQ.Reauiremequ:

F-F-3!J0 Filter, .AirConditioni19, Vis.co,us-i~pixqementand Dry
TyDes, Cleanable

IMIL-F-16552 Filter, Air EnvirOntmentalColt.rol System, Cleanable,
Impingement (High Velocity Type)

MIL-B-23071 Blower, Miniature for Coolin< Electroni? Equipment,(10 to
500 et%), General Specification for

MIL-F-2!371’7 Filter, &i?, ViscotusTmpi~genent Tvpe, Cleanable and
Reusable, for Equipnent Enclosures, and Impi.nSement Oil;
General Specifiwticm for

MIL-HDBK-251 Reli.ability/De.sign,Thermal Applications

3’””~~Qc-QQQ&l.s . Auxiliary heating or coolinq means or
devices may be employed when the equipment is to be operated for pr>lan~ed
periods f~r test and checkout purposes, when 31uch~eriods are not consistent
with normal operating requirernent,s.

0. Ewxi4_ai.ruadim. Forced air cooling shall be used only when natural
cooling does not peovidz sufficient coolin~ o? when a ,significantveduct.io:lin...,

●
overall size and weight can be realized. Zxhaust and .reci,?culatioqfans and
blowers shall be driven by brushlesg motors operating from the availa51e ac
power sources, if p09si31e, w by properly{3;hi,+l:iedtic,notors. The desizn
factors to be considere~ in deter,ninifl,gthe ?eq,lire~fan or >lower
characteristics include such factors a.?‘mount of ‘heatto be dissipated, the
quantity of air to be delivered at the pressure drop o? the enclosed
eq,li.,>ment,the sllowable noise level, the permissible level of heat that m~f
be exhaustei into the surrounding environment, and other pertinent f’act.ors
a~fectigg t,necooliq~ ?equi.~ement ~f the equipinent. Mini..atut-eblowers 3hall
conform to MIL-B-23071. Induced dra?ts and ventilation bv neans of baffles
and internal vents,shall be used to the Kreatest practical’= extent. Ai?
~ilters shall be provided far ai:-i~takes for Fan and blower cooled IInitswhen
requi..nedto protect internal >?rts. Filters, when imsed,shall cofi~ornto
F-F-300, MIL-F-16,j52, or MIL-?-2~”717, an,ishall be readily remva51e for
cleaai,l,gwithout riisa.sseahlyor the equi?ment. All venti.lati~naneni?qs shall
be desi~ned an,llocated to com~ly with slectro:nagneticinterference, un:iesi,-ed
radilticm and encl,>a,u?e?eq,~i,-ements.‘Whenpracticable, .Je”tilatiOn ,an,~air

exha,~stope,?in~~shall nnt be located i~ the tog OF en<elasu?eso? in front
paaels. Air exhaust shallbe so directed tiat it wi11 not inconv?ni,?nce
operating !>e?.aonnel.

52-1
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4.1 For t?quipment thermally desiqned.for use “withexternal source supplied
cooling air, wtiichmay contain entrained water or other contaminants
detrimental to the equi~ment, precautionary.measticesshall be taken to avoid
direct i.mpi.n~enent on internal parts and circuitry by channeling or use of
heat exchangers. 1~ this.is impractical, the water and contaminants shall be
removed from the coolinq air by s,uita$lewater and contaminant removal
devices. Consistent with adequate cooling, minimum differential pressure
(pressure drop) of the coolin~ air th?ou~h the equipment,heat exchanger or. ‘
col,~plate shall be ,maintained. Xacfiseparate piece af equipment being cooled
shall be marked with the high and low operating temperature to which it is ~
desi3ned, the quantity and characteristicsof air required to adequately cool’ ~~~
the unit, and tileresistance to air flow with respectto ttieair flow “rate. ‘.’

* 4.2 Equi:>mentthat is intended for use i~ aircraFt and requires force’dair
cooli.,n?shall be designed using cold plates .orheat exchangers so that none Of
the cooling air will come into contact with internal ~arts, circuitry,’or
connectors. The only exception to this requirement is equipment that’will “be
IJ~W,I,SOI?lYin envicon(mentssuch as in the cockpik or air conditioned:cabins,

whers surrounding air is periittedto be drawn into the equipment for direct.
cooling of heat-producin,qparts. ,.

5. Other cooLj.m..LQ&c&. Unless approved by the ?rocuring activity,“’‘other
cooling methods such as liquid, evaporative coolants, and.vapor cycle
re~riqerants shall not be used. ::,,.

... ,,

5. ~eti~u~. MIL-HDBK-251 may be used as a guide for detail’
i~form~tion on thermal desi%n of electronic equigment. ,,

,. ,. ,’,.

,.:
,,. , ,,

.,

,,

,,

,,

Supersedes
RSQ:J[R13ME?U’52
1! Februacy 1386

REQUIREMENT 52 “
15 August 1981

5,2-Z
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REQUIREMENT 53

WAVEGUIIJESAND RELATED
...

~’L-STll-li51K

DEV:[CES

1. fir~e. This requirement establishes criteria for the selection of
waveguidesand related devices.

2. D~_arl&@&ti&&di&em2Llt_5i:

MIL-G-24211 Gaskets, Waveguirle?lange, Seneral Specification ~or
MIL-S-55041 Switches, Wavegui,de,,General :SpeciFication ~or
MIL-STD-13’27 ?lanZes, (Coaxial”.and Waveg,uide;and Coupling As:eemblies,

Selection of
MIL-STD-1323 Couplers,’Directional (Coaxial Li~e, wave~ui~e and ?rinted
; Circuit) , Selection of

!-iIL-sT&1329 Switches,:RF Coaxial, Selection of
MIL-STD-1352 .Attenuators;Fixed and ‘?ariaile,Selection o?
MIL-STD-1358’ Waveguffles”,Rectangular, Ridge and Circular, Selection of
MIL-STD-1536 Adapters, Coaxia’1’toWaveguide, Selection of
MIL-STD-1537 Dumny Loads, Electrical, Waveguiie, Coaxial and Stripline,

Selection O?

MIL-STD-153!3 Wavegui,~eAssemblies, Rigid and Flexible, Selection of
MIL-,STD-1539 Power iJividers,Power Com3iners, and Power 3ividkr/

COabiflers,selection OY
MIL-STD-1540 Mixer Sta3es, Frequency, Selection of
MI!.-ST!)-2113 . Radio Frequency Circulators and .T~olstors,Selection of

-.

a

MIL-HDIIK-216 RF Transinis.sionLines and Fittings
MIL-HDBK-560 Fabrication of Rigid Wsvegui,ie,Assembliss (,SweeoBends and

Twists)

3. L?lEELL. Waveguiies and related,devices shall >e selected in accordance
!withta51e 53-1. MIL-HD3K-215 shol~ldhe used as a g,~idewilereverapplicable.
WaveZuiies and related devices shall conforn to a specification listed i!?
table 53-1, or the appropriate specification in a standard liste~ in ta:>le
53-I.

3.1 ~ . When selecting parts, Consideration shall be given to
corrosion resistance of materials and the proper protection of ,dissimilar
!net.al :combi?ations.

3.2 ~-~~w.r&gj&_&aw&Uta. MIL-!-!DBi(-550shall be used as ,?gui,ie
in the fab?ic~tion of ?i<id assemblies.

o
3uversedes

53-.1
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TABLE 53-1. ~@L@&CO&

lten Description ] Applicable Document

ldapters
I

Attenuators, ?ixed !
and Variable

i
Couplers, Directional

Coaxial to WaveSuide

Waveg,~ideand Coaxial

MIL-sTD-1636

MIL-STD-1352

MIL-STI)-1328Waveguide; Coaxial,
and Printed Circuit

‘Coup.LingAssemblies Sub!niqiatureQuick
Di3c0nnect

Waveguide, Rigid
MIL-STD-1327

?lange3 Waveguide, Ridge

Coaxial Line, Rigid

Dumny Loads Waveguide, Coaxial,
Stripline

MIL-STD-1637

MIL-G-24211:Gas}kets
.;

1901ators
Coaxial and Stripline MIL-STD-2113

Circulators

Wavegui,ie. MIL-S-55041

?41L-STD-1329

MIL-STD-1638

Switches
coaxial

Flexible

Rectangular

Waveguides MIL-STO-1358

(Circular

?ower Divi(iar,
anl ,;omb.i~ev

Printed Circuit,
Yicroetrip, Coaxial,
and Stripline

MIL-STD-1539

MIL-STD-1540Coaxial and Printed
(Circuit,

I

Lo------. .....................I
Supersedes
RVQUIREMSNT 53
1 August 1975

53-2

RSQJ[REMENT 53
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REG!UI~EMENT54

MAIWL’AINABILITY

1. ?urDOse. This requirement ~ffersdirection as to maintai.nahility
requirements which must be considered when preparing contractual documents.
IT DOES NO! 3STABLISH REQUIREMENTS,AND MUST NOT BE REFERE?ICXDIN CON’?RA!CTUAL
I)OCUMENTS. Maintainability pro~ram tasl{s,quantitative requirements, and
veri?icqtion o? demonstration requirements nust be directly speciFied in the
contr.aet’or t-he3ystem/eql]ipmentspecification, a3 appro;>ri.ate.

7 I)o—. cum~Q-.~Dlica bl%~~gm~k~k:

YIL-STD-J+71’I !laintai.nabilityProgram Require,ments;or Systems and
Equipments

NIL-STO-471 Maintaiwbility Verification/Demonstration/Sval,~ation
YIL-STD-721 Definitions of Terms ror Reliability and ?iai.ntai.nability
MIL-HOBK-1172 Mai.~tainabilitvpredicti~n

3. ~litv cEQ&@u. Maintainability enginee?iwg and accounting
tasks ai!nedat preventing, detecting, and correcting maintai.anbilitydesign
deficiencies and provi,lin,~maintainability related in?Drmation essential to
zicqtii3iti>n,operation, and SUppOrt !I)atIageTerIt3h0ulIibe included i~ Contre.et,
requirements with the objective of e.staolishin.gand maintai.?in,g an effi,~ient
mailtai?abiLity program aczordi.?g to life cvcle ghase. MIL-ST)-47CIi3 the.
overall program document for the areq. Other maint>~inability(dcx?umentsw:bich

●
may be invoked through HIL-STD-~i79or whi!>hnay be cited directly as
a basis for cont?act requirementsinclude MIL-3TD-471, MIL-:5TD-’721, an(l
MIL-HDBK-U72.

4. Qw.oLLt—atA3——m2wu2r !la.t&i.Quantitative maiqtailability req,ui‘ements ani
verification sot-.dem0n9tration req,lirementss’hollti be established as a!>prop.iate
to progra[mphase.

..

‘54-1

RWJIiE+iEN”L’54
30 July 1932
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t. pu1’DOX. This requirement
construction of enclosures.

REQ~JI,REMENT55

ENCLOSURES

establishes criteria for the design and

2. Documents a~ca ble to _@au.irement55:

MIL-C-172 CaSeS, Bases, Mountin,g,and Mounts, Vibration (For Use
With Electronic Equipment in Aircraft)

MIL-M-312!38 Mounting Bases, Flexi51e Plastic Foam
MII.-STO-1OS Definitions of and Basic Requirements for Enclosures for

Electric and Electronic Equipment
EIA RS-31O-C-77 Racks, Panels, and Associated Equipment

3. EnClosure. The enclosures considered herein are housings such as
consoles, cabinets, and cases, which a?e designed to provide protection and
support to mecha,aisms,parts, and assemblies.

4. Em. Enclosures shall be designed to provi~e protection for tbe
contained eq,lipmentagainst environmental conditions as specified in the
detail equipment specification.

4.1 fiusures a@_m~&es for tibsxma-~. Materials,
bonding, shielding and performance requirements of MIL-C-172 shall apply to

,.-..

9
allcases. Mounting bases shall conform to MIL-C-172 or MIL-M-81288, as
applicable.

4.2 EnclO,gur~~Dace mound 3UQD0rt e~. The detailed
eq(~ipmentspecification or contract for the particular equipment will specify
tinetype of case to be supplied by the contractor. Transit cases and com-
bination type cases may not be required for shi?, depot, or field shops
wherever the area of use is protected,or controlled for human occupancy.

U.3 Deuree of enclo%u.cs. Unless othervise specified in the detail equipment
specification, enclosures shall be designed in accordance with MIL-STD-108,
table 1 for the degree .oFenclosure best s,uitedto the application. Where
aoisture buildup in sealed equipment cannot be tolerated, the use of
desiccants or dehydrating agents sho,lldbe considered. Moisture absorbent
materials such as open-celled foam shall not be used to fill moisture pocketg.

4.4 ~1~. Selection Of materials shall be based on the environmental
severity to which the equipment will be exposed. The materials shall be
corrosion and deterioration resistant or coated to resist corrosion and
deterioration. Materials for tineenclosures shall be the lightest practical
consistent with the strength requi?ed for sturdiness, serviceability and
saCety.

●
Supersedes
RE!JUIREMEl{’f55
1 May 1975

55-1

REQUIREMENT 55
30 April 198!+
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4.5 I12,Q&_a@_RalEE. Where applicable in the design of enclosures and
supports, the internal clearance’and the equipment ,.nountinEholes of racks and
panels shall be in accordance with EIA FLS-31O-C. e

5. Test r~ . Unless otherwise specified, the enclogure shall be
tested as specified in MIL-STD-1!28.

REQ:JIREMENT~J

39 April 1994
55-2
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REQtiIREliENT56

ROI’ARYSERVO DEVICES
,.

1. P~. This“requirementestablishes criteria for the selection and

application of ?Ota?Y servo fiericessuch as servomotors, synchros, resoivers,
tachometer generators, encoders, and transolvers.

MIL-S-22432 Servomotors, General Specification
MIL-S-22823 Servomotor-TachometerGenerator AC, General Specification for
MIL-T-22821 Tachometer Generator AC, General S~cification for
MIL-R-507131 Resolver, ZIectrical, Linear, General Specification for
MIIJ-E-!31512 Encoder, Shaft Position to Digital, Contact Type, Altitude

Reporting, General Specification for
MIL-S-!31963 Servo Components, Precision Instrument, Rotating, Common

Requirements and Tests, General Specification for
MIL-TJ33727 Transolvers, General Specification for
MIL-E-85092 Encoders, Shaft Angle to Digital, General Specification for
MIL-STD-71O Synchros, 60 and 400 CYCle
MIL-STD-1451 Resolvers, Electrical, Selection of
!41L-HDBK-214 Synchroa
MIL-HDBK-218 Application of Electrical Resolvers
MIL-HD9K-225 Synchros, Description and Operation

-.

m

MIL-HDBK-231 Encoder, Shaft Angle to Digital

“3. Rs&arf_awvo devic~. Rotary servo devices shall conform to MIL-S-91963
as applicable.

4, Lcvmw. Servomotors shall conform to MIL-S-22432 or MIL-S-22820 when
the motor is coupled to a tachometer Zeneratot?.

~. 3Y@xQa. Synchros shall be selected and applied in accordance with
MIL-STD-710. MIL-HOBK-225 may be used as a guide for application.

~. sYn!2hEQLmauQ-d.aLa. For technical reference data on standard synchro
types far new desi~n and on synchros required for maintenance of existing
equipment, refer to MIL-HDBK-214.

7. Resolvers shall be selected and applied i~ accordance with
MIL-HI)BK-218may be used as a guide for application.

7.1 ~ _&%&LXi. Linear resolvers shall conform to MIL-R-5!3781.

Supersedes
REQUIREMENT 5b
25 February 1977

56-1

REQUIREMRNT 56
30 .June1979
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9. ~~m. Tachometer generators shall conform to MIL-T-22S21
or to MIL-T-22820 when the tachometer generate? is coupled to a servomoto?. @

9. Transolv~. Transolvers shall conform to MIL-T-33727.

10. Encode Lr

,,,.

Encoders shall confor!nto MIL-S-85082 for general application.
For altitude reporting applications, encoders shall conform to MIL-E-81512.
MIL-HDBK-231 may be used aa a g,~idefor application. ~:

Supersedes
REQ!JIHEMENT56 REQ!JIJIEMENT%
39 June 1979 26 February 1977

56-2
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REQUIREMENT.57
:!

RELAYS

1.

.! .,

fM2DQ&%. This requirement establighei criteria for the selection and
application of relays. .,.

2. .~a-tO R~~uire& :.

MIL-R-2!Y750 Relay, Solid State, General Specification for
MIL-STD-1346 Relays, Selection and Application

3. Select’~Qe&iQn . Relays shall be selected and applied
accordance with MIL-STD-1346 and the following:

3.1 ~tate relava. Solid state relays shall be selected from
MIL-STD-1346 or shall conform to MIL-R-28750.

in

3.2 ~. Relays which are not designed specifically for
load transfer applications shall not be used for this purpose.

3.3 B.e@_L.!2@LS. Tbe selection and application of reed relays in airborne
applications require prOcuring activity approval.

o
Supersedes .. ,
RE!21JIREMENr57
1 September 19’78

57-1
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REQUIREMENT 58

SWITCHES

1. pUt’DOS~. This requirement establishes criteria for the selection and

application Of switche$ and associated hardware (including boots and ?anel
seals). This requirement is not applicable to RF eDaxi.al switches.

2. PoCU ents aDDticable tO Reaum irement 59:

MIL-S-12285 Switch, Thermostatic
MIL-S-15743 Switches, Rotary, Enclosed
MIL-S-19395 Switches, Meter and Control, Naval Shi?board
MIL-S-83731 Switch, Toggle, fJnzealedand Sealed Toggle, :Zeneral

Specification for
MIL-STD-1132 Switches and Associated Hardware, Selection and Use of

3. Selection and arml~ “oa. Switches and associated ilardwareshall
be gelected and applied in accordance with MIL-STD-1132. Switches required
other than those listed in MIL-STD-1132 shall conform to one of the following
specifications: MIL-S-12285, MIL-S-157!43, MIL-S-1!3395, MIL.-S-93731.

3.1 Detent a tc iom. Switches shall have a detent action to in,iicate
activation, except f~r those with momentary positions or with an increase-
decrease ?unctio~, or those wtiichare nonmanually operated.

o

3.% Slide ~. Slide switches shall not be used without prior approval
of the procu”ing activity.

Supersedes
W3ClUIREMENT58
15 August 1931

I

53-1

R~QIJIRcMEN’r58
30 April 198!+
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REQUIREMENT 59

BRAZING

1. Puroose. This requirement establishes criteria for brazing.

2. to R~:
.

MIL-B-78!33 Brazing of Steels, Coppar, Copper Alloys, Nickel Alloys,
Aluminum and Aluminum Alloys

,4

3. B2@.Llg. Brazing of steel, copper, copper alloys, nickel alloys,
aluminum, and aluminum alloys shall be in accordance with NIL-B-7883.

4. Wroved methods and rn.&erlals. Improved (state-of-the art) methods and
materials may be used provided they aqual or exceed the requirements of
MIL-B-7883, and provided approval is obtained from the procuring activity.

5. Brazirwzelect&_@.._c0nneotiw . Electrical connection of stranded wire,
ins,nlatedwire, or having construction which may entrap fluxes shall not be
brazetdunleaa approval is obtained from the procuring aotivity.

REQUIREMENT 59
10 June 1969

59-1
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R2QUIREMRNT 63

SOCKTTS ‘ANDACCESSORIES

1. BACDQS& This requirement establishes criteria for the selection and
application Of sOckets and accessories for plug-in parts.

MIL-S-128L33 Socke’tand Accessories for ?lug-In Electronic Components,
. General Specification for

MIL-S-24251 Shield, Retainer (Bases), and Adaptere, ~lectron Tube, Heat
Dissipating,General Spacification for

MIL-M-313527 Mounting Pads and Ineulator Disks, 31ectrical-31ectronic
Component, General Specification for

MIL-S-93734 Sockets, Plug-in Electronic Component, ,General
Specification for

3. &Qk.eLa. Sockete for plug-in electronic parte shall be of the single unit
type and shall conform to MIL-S-12893 or MIL-s-83734. ‘f’neuse of integrated
circuit sockets requires approval of the procuring activity.

4.1 &eaL&@.@@z. Mhere heat dissipating tube shields are required, they
shall COnfOrm to YIL-S-24251. Shield bases, used with heat dissipatin~ shields,

o

shall be mounted on clean and smooth metallic mating surfaces to minimize the
contact reeietance (thermal and electrical) between the base and the supporting
chassis.

4.2 ~. Magnetically sensitive devieea shall be shiel~ed
to minimize the ef~ectg of gtrong magnetic fields. Such devices shall be
adequately shielded to s,seurethat their performance shall not be de~raded
beyond equipment specification li!nitsby a magnetic field extern%l to the
equipment, representative of the specified operati.~q environmental conditims.

5. Qag.Qa. ?lug-in parts shall be securely ret.aine,din their sockets in their
proper position under specified service conditions of shock and vibration. b.
positive holding device, capable of being easily released to allow replacement
of the plug-in part, ehall be provided where necessary to neet the foregoihq
environmental requirement.

6. amLmumLLLa!& Where !nounting pads and insulator disks
are required for use with small electrical or electronic devices, they shall
conform to MIL-M-3352’7.

o
Supersedes
RWYJIREMENT 60
30 June 1979

60-1
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REQUIllENENT61

ELECTROMAGNETICINTERFERENCE CONTROL

1. JuQQ3_Q. This requirement establishes criteria for electromagnetic
interference control.

2. nts aool~le to Rea!&mw&-61:

MIL-STL7-461 ElectromagneticEmission and ,SusceptibilityRequirements
for the Control of Electromagnetic Interference

MIL-STD-462 Electromagnetic Interference Characteristics,Measurement
of

MIL-STD-459 Radar Engineering Design Requirements, Electromagnetic
MIL-HDBK-253 Guidance for the Design and Teet of Systems Protected

Againgt the Effects of Electromagnetic Energy
National Telecommunications and Information AdministrationManual of

Regulations and Procedures for Radio Frequency Management

3. &@.rQwka. Zlectrolna%neticinterference requirements shall be as
specified in MIL-STD-451.

3.1 Radar ~L. Radar systems and equipment shall also conform to the
provisions of MIL-STD-459 and section 5.3 of the National Telecommunication
and Information Administration Manual of Regulations and Procedures for Radio
Frequency klanagement(NTIA Manual) a3 specified in the contract. In the event

0“

of conflict, the following descending order of precedence shall prevail: NTIA
Manual, MIL-STD-459, MIL-STD-461.

3.2 ~@. Tests and test methods shall be as specified in MIL-STD-452. For
radar eql~ipmentsand systems, MIL-STD-459 shall apply.

3.3 k.izn ~. MIL-HDBK-253 provides guidance for the design and test
of electronic systems which are to be immune to the detrimental effects of
electro(nagneticener%y.

Supersedes
RE!?UIREMENT61
15 ~4arch1980

51-1

REQUIKEt4EN’r61
30 JUIY 1982
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REQUIREMEN’r62

HUMAN ENGINEERING

1. .mcnaz2. This requirement offers direction aa to hu!nanen~ineeriaq
requirements which must be considered when prepacin,gcontractual documents.
IT DOES NOT ESTABLISFlREQUIREMENTS, AND MUST NOT BE REFERENCED IllCONTRACTUAL
DOCUMENTS. Human engineering requirements and related test and evaluation
requirements must be di?ectly specified ifithe contract or the system/
equipment specification, as appropriate.

2. l)ocu~lic able to Reauir mene t &:

MIL-FI-46355 Human Engineering Requirements for Military Systems,
Equipment and Facilities

MIL-STD-1472 Human Engineering Design Criteria ~or Military Systems,
Equipment and Facilities

3. ~. Human en~ineering applied durin~
development and acquisition of military system3, equipment, and facilities
serves to achieve the effective inte~ration of personnel into the design of the
system. The objective of .3human engineering effort is to develop cr improve
the crew/eq,iipment/softwareinterface and to achieve required effectiveness of
human performance during system operation, naiqtenance and control and to make
economical demands upon personnel resources, skills, trainin~, and costs.
MIL-H-46855 is the overall requirements document for the area. Tt must be

●
tailored when applied; application g,uidanceis offered i~ the document.
MIL-STD-1472 provides design criteria which may be selectively applied as
requirements or gdidance.

Supersedes
%?QU1REMZN’r62
1 September 1973

RZ,?UI!7EMENT62
30 ,July1932
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REQUIRU4SNT 63

SPECIAL TOOLS

1. FurDosc. This requirement establishes criteria for the selection and
application of special tools.

2. ~. Special tools (including jigs, fixtures, stands, and
templates) are those not listed in the Federal Supply Catalog.

3. ~. The design of equipment shall be such that the
need for special tools for tuning, adjustment, maintenance, replacement, and
installation shall be kept to a mi~imum. Only when the required function
cannot be provided by an existing standard tool shall special tools be
considered. Necessary tools shall be identified as early as possible. The
use of any special tool shall be subject to the approval of the procuring
activity.

u. ~ and stowing. Special tools needed For operation and
organization level maintenance shall be furnished by the contractor and shall
be mounted securely in each equipment in a convenient and accessible place, or
in a central accessible location far an equipment array requi?ing such tools.

3. Tool lif~. Special tools shall be capable
functions throughout the life of the equipment

of performin< the required
they support.

Supersede.g
REQUIREMENT 63
1 i4arc!l1973

53-1

REI?IJIREMENT63
1 iiarch.1975

Downloaded from http://www.everyspec.com



REQUIREMENT

MICROELECTRONIC

MIL-STD-U54K

64

DEVICES

1. J’urDos~. This requirement establishes criteria for the selection and
application of microelectronic devices. This requirement is applicable to
monolithic, hybrid, microwave (hybrid/integratedcircuits), ad multichip
microcircuits, and microcircuit modules.

2. to Re~ 4:

MIL-M-3851O Microcircuits, General Specification for
MIL-sTD-785 Reliability Program for Systems and Equipment Development and

Production
MIL-STD-883 Test Methods and Procedures for Microelectronics
MIL-STD-1562 Lists of Standard Microcircuits
MIL-HDBK-217 Reliability Prediction of Electronic

3. @lfZ?LL. Use of microelectronic technology shall
design of all systems/equipmentand maximum use shall
microelectronic devicee.

4. Selectiw. Microelectronic devices shall conform
DrOduCt assurance leVel ClaSS B. as a miniMUM. Class

Equipment

be considered in the
be made of standard

to MIL-M-38510,
S is the highest product

&surance level of MIL-M-3851O and is intended for space applications or other
applications requiring the product assurance provisions of Class S. Unless

‘\

o

otherwise specified, the order of precedence shall be as follows:

a. Microcircuits listed in Section I of MIL-STD-1562.

b. Other MIL-M-3851O microcircuits not listed in Sections III, IV, and V of
MIL-STD-1562.

c. Other microcircuits listed in Section II of MIL-STO-1562 as preferred for
new design, subject to procuring activity approval.

d. Active DESC drawing microcircuits not listed in Sections III, IV, end V of
MIL-STD-1562, subject to procuring activity proposal.

e. Other microcircuits (see 4.2), subject to procuring activity approval.

4.1 Device selection wtk?na OpL-q8510 or ~ device ~ . When
the contract or purchase order for new design or redesign of military hardware
specifies the uae of MIL-sTD-883 Class B or S microcircuits, and there is a
Claas B or S device on QPL-38510 of the required generic chip and package type
or case outline, the qualified Class B or S microcircuit shall be the only
device authorized in that design. When a qualified device does not exiet and
an active DESC drawing device of the required generic chip and package type or
case outline does exist, the DESC drawing device shall be the preferred device
authorized for that design.

Supersedes
REQUIREMENT 64
30 June 1985

64-1

REQUIREMENT 64
14 February 1986
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4.2 Qther microcirc@&a., For other than QPL-3851.Omicrocircuits, the.
following information shall be included in the nonstand~rd part approval ,~,..~
request (except where identificationof a military detail specification number @
or DESC Drawing number satisfies this.requirement).: {“!.

,,. ... ., ,’,
a. Device nomenclature, marking, configuration, functional requirements, ,,.,.,..

h ~~~

parameters and limits sufficient to insure the required fOrm,,,functk.Onsand. ~~~
ipt,erchangeability.

b.
$ .,

Required environmental, endurance (life) and other design capability
tests. ,. }.

,. ,.

* c. Quality assurance requirements, includirigscreening aridlot,.‘quality ~.. .
conformance (acceptance) tests. AS a minimum, devices phqll be procured ~.o ,.
all the requirements of MIL-STD-983, paragraph 1.2.1., Hybrid ~,d microwa.ye..,
microcircuits shall be procured to the requirements of MIL-M-38510,,,Appendi,x .,
G. The applicable MIL-M-38510 detail specification, PESC drawing, or
vendor/contractor document shall be specified for electrical performance,
mechanical, and final electrical test requirements. Current and valid generic
data may be substituted only for Groups C and D of Methods 5005, 5008, and
5010 of MIL-sTD-883. Group C generic data must be on date codes no more than
one year old and on a die in the same microcircuit group (see appendix E of
MIL-M-3851O) with the same material, design and process, and from the same
wafer fabrication area as the die represented. Group D generic data must be
On date codes no more than one year old and on the same package type (see
3.1.3.12 of MIL-M-38510) and from the same plant as the package represented.

4.3
,

lrOuramma le read mlv memories (PRLUQb . PROM devices, regardless of
type, require approval of the procuring ‘activity. a

5. ~. When fusible link devices (PROMS, PALs, FPLA9,
etc) are programmed by the user, parametric and functional electrical tests
in accordance with MIL-STD-883, Method 5005, Group A, Subgroups 1, 2, and 3,
along with 7 and 8 at required access speeds, shall be per~ormed after
programming. This testing shall be done on a 100% basis.

6. ~ . Custom microcircuits, hybrid or monolithic, are
considered critical items and shall be treated in accordance with Task 208
of MIL-STD-785 when required by the contract.

7. l@sagea. Microcircuit devices used in equipment shall be hermetically
sealed in glass, metal or ceramic (or combinations of these) packages. No
organic or polymeric materials such as lacquers, varnishes, coatings, adhe-
sives, or greases shall be used inside the microcircuit package,unless
otherwise specified. No desiccants shall be contained in the microcircuit
package, unless otherwise specified. No plastic (organic or polymeric)
encapsulated or sealed devices shall be used without the approval of the
procuring activity.

REQUIREMENT 64
14 February 1.986

64-2

REQUIREMENT 64
30 June 1985

Supersedes’ -. :
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●
8. ~ When required, microcircuit.reliability ‘
predictions shall be prepared in accordance with MIL-HDBK-217. ,,
,--.(!—

9. ~. Certain types of integrated circuits
are susceptible to electrostatic discharge damage. Appropriate discharge
procedures shall be observed when handling, storing or testins these parte
and design selections of desired devices should include a consideration of the
effectiveness of the input or other protective elements included in the device
design.

.,

10. ~. Due to rapid technology advances, many
military and commercial microcircuits listed in specifications and catalogs
are either obsolete or are nearing obsolescence. The use of these devices
will affect the ❑ission objectives of the using equipment. For Navy equipment
current information on microcircuits that may be nearing obsolescence may be
obtained from the Naval Avionics Center, Code 445, Indianapolis, Indiana
46218, telephone (31’7)353-7917.

●
Supersedes
REQUIREMENT 64
30 June 1985

REQUIREMENT 64
14 February 1986
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FIEQiJIREMENT 65

CAFJLE, COAXIAL (R?)

1. yurDOse-. This requirement establishes criteria for the selection and
application of cOa.Kialradio frequency (t-f)ca51e.

2. I)DI nts .a2Nicable ~~muiremen t ‘&i:

MIL-C-17 Cable, Radio Frequency, Flexible and Semiri,3id,General
Specification for

iKCL-L-3990 Lines, Radio Frequency Transmission (Coaxial.,4ir Dielectric)
MIL-C-22931 Ca51e, Radio Frequency, Semirigid, Coaxial, Semi-air

Dielectric, General Specification for
MIL-C-23806 Cable, Radio Frequency, Coa~ial, Semirigid, Foam Di,?tect-ic,

General Specification for
MIL-HOBK-216 RF TransinissionLines and Fittings

3. GeneraL_reauiremem@

3.1 4.nDlication~. MIL-HDBK-216 may be used as 1 tecimical information
guide to applications of transmission lines and fittings.

3.2 ~tical circuit%. For use above 400 MHz and in critical rf circuits,
element~ such as environmental requirement~, short leads, and %rOlundinsshall be
considered in design application, along.with critical electrical characteristics

●
such as attenuation, capacitance, and str,uct’uralreturn loss.

4. TJetail reauirementa

4.1 cable selection. Selection of coaxial cable shall be in accordance with
MIL-C-17, MIL-L-3890, MIL-C-22931 or MIL-C-23806 ulnlessorfler’~i~es?ecifiefiin
tinedetail equipment specification. Other types DT cable may be used provided
they are selected from specification acceptafilefor the specific application and
approved by the procuring activity.

4.2 ADDlicatiwCestrictiw. Cables with polyvi%yl chloride iflsul=itionshall
not be use,iin aerospace a9plic~ti0ns. Use or these cables in any other Air
Farce application requires ?rior approval of the ?rocurins aetivitY.

,55-1
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FIEQUIHEMENT 66

CABLE, MULTICONDUCTOR

1. &rQQ&f2. This requirement establishes criteria for selection and
application of electrical multiconducto? cable for use within electronic
equi?ment.

2. DOcum@_~o licable to Reauireoent &!!:

QQ-!4-343
QQ-W-423
MIL-C-17

MIL-c-442
MIL-C-915

MIL-C-3U32

MIL-w-5!J86

MIL-W-5845
MIL-!J-5946
MIL-!&5908
MIL-C-”70713
MIL-C-137”77

@

MI!,-w-16378
NIL-C-19547
MIL-C-21509
!.11[>-W-22759
PJIL-C-23437
MI(.-C-279’72
MIL-C-2”750’I
MIL-C-55021

MIL-W-$31044

MIL-W-$31331
ASTM 933-74

“~i;g,Electrical (Uninsulated)
, Steel, Corrosion-Resisting

Ca51es, Radio Frequency, Flexible and Semi-rigid, General
Specification for
Cable (Wire), Two Conductor, ?arallsl
Cable and ,Cor,d,Electrical, for ShiDboard Use, General
,Specificationfor
Cable ani Wire, Electrical (Power and Control; Semi.-flexible,
?lexible, and 3xtra Flexible, 300 and 6911Volts)
Wire, Electric, Polyvinyl Chloride Insulated, Copper or Copper
Alloy
Wire, Electrical, Iron and Zonstantan, Thermocouple
Wire, Electrical, CiIrcxuelan.i/or.41umel,Thermocouple
Wire, Electrical, Copper and Constantan, Thermocouple
Cable, Electric, Aerospace Vehicle, General Specification for
Cable, .Special?urpose, Electrical: General .Specificationfor
Xire,3 lectrical, Ifis~ulated,High Temperature
cable, Electrical, Special %rDose, Shore IJse
Ca51e, Electrical, S!lielded,600 Volt (for Nonf’lexingService)
iiire, Electric, Fluoropolymer-Insulated, Copper or Copper Alloy
Ca!)le,31eCtriCal, Shielded Pairs
Cable, Special %rpose, Electrical, Multiconductor
Cable, ElectCiCa~, Shielded and JJnshielded,Aei-OSpaC!e
Cable, Twisted ?ai-s and Triples, Internal Hookup, General
Specification for
WiYe, Electric, Crosslinked ?olyalkene, Crosslinked Alkane-imide
l?clymer,or Polyarylene Iasulated, Copper or Copper Alloy
idire,2 lectric, Folyi~nide-Insulated, Copper or Copper Alloy
‘CinnedSoft or Annealed Copper Wire For Electrical Purposes

3. QawQ..r_eau@mf2rLa

3.1 &&~@. Multieonduct.or cabl,~shall be selected Yrom the types and
classes specified by the documents listed herein wherever ap~licable. ,Other
types of cable may be used proviied they are selected from specifications
acceptable ~or the specific application and approved by tbe procuring activity.

o
Supersedes
REQUIRl?i4ENi+66
30 iugllst19!34

5.5-1

!iEQ!JI!iE:.lEN’r66
1 March 1985
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3.2.1 Solid or stranded. Either solid or
(within the restrictions of the Darticlular

stranded conductors may he used o
wire or cable soeci?ication) exceot

that (a) only stranded wire shall be used in aerospsce applications, aid
(b) for other applications stranded wire shall be used when so i.n,dicatedby the
equipment application. Specifically, with the exceDtion Df flat nulticonductor
flexible cable, stranded wire shall be (usedf’orwires and cables which are
normal1y flexed in use and servicing of the oqui?ment, such as cables att.ached
t~ the mova51e half of detachable connectors.

3.2.2 ~. Conductors shall
bility as to provide ample and

4. .kkaiL..n2mi-r~

be or such cross secti~n, temper, and flexi.-
safe current-carrying capacity and strength.

4.1 Selection ad aDol&catio~. Selection and application 0? .nulticooductor
cable shall be in accordance with ta>le 66-1 unless otinerwisespecified,in
detail equi.>mentspecification.

4.2 ADDlication restrictions

4.2.1 MIL-W-1~878 shall not be used for Air Force aerospace equipment. ,,

4.2.2 ,Cableswith polyvinyl chlorideinsulation shall not be usei in aeiospac+
applications. Use af these cables in any other Ai? Force application requi?es
p?i~r approval o? the procuring activity.

+.?.3 MIL-!i-~2759wire with Om.T sin,~leool:ytetraf’luoroethvleneinslulltiOn U3d a

in Air Force space and \nis.aileapplications shall require t:heapproval OF t’he
procuring activity.

RSQ’JIREMENT66
1 <4arcil19!35

—
Supersedes “
R2Q(J[17SMENT“66
30 August 19!Y4
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Supersedes
RSQUIREMSNT 66
30 August 1984

REQUIREKSNT 66
1 March 1985
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REQUIREMENT 66
1 March 1985

I
I

_-L----
Supersedes
REQUIREMENT 66 .,
30 August 1984
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REQUIREMENT 67

MARKING

1. FurDose. This requirement establishes criteria for external and internal
markinS9 on equipment. 14arkingfor safety, ship?ins, and hand~in:?is nOt within
the scope of this requirement.

,.,

L-S-300~ :,,

MIL-P-15024
MIL-S-91953’

MIL-STD-12

MIL-STD-130
MTL-STD-155
MIL-STD-195,
MIL-STO-196G
MIL-STD-280

;;’
MIL-STD:411
MIL-STD-793

●
MIL-STD-1235
IEZE 200-1975

Sheeting and Tape, Reflectin~, Nonexposed Legs, Adhesive
Backing
Plate, Tags and Bands for Identification o? Equipment
Servo-Components,Precision Instrument, Rotatin%, Common
Requirements and Testa, General Specification for
Abbreviations for Use on Drawings, Specification,
Standards, and In Technical Documents
IdentificationMarking of US !.filitarvProperty
Joint Photographic Type Designation Sv9tem
i-larkingof Connections for Electrical Assemblies
Joint ElectronicsType Designation System
Definitions of Item Levels, Item Exchangeability,Models,
and Related Terms
Aircrew Station Signals
.Legendsfor Use in Ai?crew Stations and On Airborne
Equipment
Marking of Electrical and Electronic Parta
Reference Deaig~ations for Electrical and Zlectroaic Parts
and Equipments-

3. @neral rew.@m2@ for mar-

3.1 Qao.w&L. ?ermanency and legibility, size, durability, location, and
lettering of marking shall be in accordance with the app”lica51especification
standard specified herein, or as specified by the Drocurin3 FiCtiVitY.

3P

3.2 tit infor~. At the manufacturer’9 option, patent information may
be included on equipment, subject to the following restrictions:

a. The identification plate nay contain patent infer’mtion when approved by
the procuring activity:

b. The location of and method used to mar:<patent information shall
conflict tiithawj specified eq,>ipmentreq,lirernents,such as markinq,
i~tegrity, control.and i~dicat~r locations, etc.

not
e“clo,g”re

c. Patent informatitinshall not be I,ocatedon o? i.neq!]ipinenthaving a security
classification of confidential or hizher, with t~e exceotim that patented items
$use~in security classi~ied equipment, when mar’ked,shall be tmar!ce~in .SUC:5a
.nmner that patent infor,nationwill be visitle mly when the item i.sremoved Dr
,i.isassem”oledfor repair or replacement.

o
Supersedes
REQUIREMENT 67.
15 ilarch1980 ...
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4. Items ~~y.~~ or identif~tim

o4.1 .w%d&tiK%L@ti . Each item which is type designated in accordance
with MIL-STI)-196or MII.-STD-I55 shall contain an identificationmarking in
accordance ,withMIL-STD-130. These items are systems (electrical-electronic),
sets, groups, and so:neunits and assemblies, as defined in MIL-STD-230.

4.1.1 .&&@&f~atiOn Dlat=. Identification plates shall be in accordaricewith
!IIL-P-15024. Items which are impractical to mark with an i.denti.fication plate
shall have the marki.!l,gsapplied directly to the item.

4.1.2 Informat@&~. Information plates, provided to indicate wiring
and schematic ,di.a,grams,calibration charts, 0peratin:3instructions, and similar
ilfor.(na.bion, shall be in accordance with MIL-P-15024.

4.2 ~QJQl* , The current rating of fuses shall be permanently ,marked
adjaoent to the fuse hokier. In addition, WSPARE,,shall be marked adjacent to
each spare fllseholder.

$.3 le~m~kw~.~ua.ati-blo-<~. All terminals, terminal boards, strios
and bloc!ksshall be marked in a ,clearand permanent manner so as to identify
individual ter,ni.nal.s.

4.4 _QQqectionS. !.iarkingadjacent to pl,igs,jacks and other electrical
connectors shall identify the connected circ!>itsto precl!udecross connections.
The connectims ta electrical oarts such as notors. $zeneratorsand transformers
shall be :narkeiin accordance ;#ithMIL-STD-195. ‘ ‘-

4.5 +&e~Q..~wtiim~ti0~..and OIar- Servo co,nponentmarking and Q
connectio? identification shall conform to MIL~S-?1963.

4.5 -@Q&JQl&~ “ dl(.~ . Markings shall be provided on the front
~f each exterior and interior panel and panel door, also on control mountin~
surfaces of each chassis, subpanel, etc, to clearly (though necessarily briefly)
designate the functions and operati~ns of all controls, fuses, antiindicatin~
,devicesaounted thereon, ?rotruding throush, or available through access holeg
,tilerein.All [markingsshall be located on the panel or chassis in correct
relations;hi~to the respective desi~nated item.?.

4.7 .X@S&t2. T!Iechassis shall be marked to identify both sockets and parts,
mcdules, cr asse:nbliestc be plu.g?ediqto the sockets. The side of the chassis
upon which ite?nsare plu~ge,iinto sockets shall be marked, adjacent to each
socket, with the reference desi~nation To? the item. The reverse side of the :
chassis shall be :narked, adjacent to each socket, with the reference designation
,wsedia the circuit diagram and table of parts to identify the socket itself.
If space does not pi?rnit mar:<ingof reference designations for sockets and
parts, modules, or assemblies mounted in sockets, a location diagram shall be
placed where it is visible when viewing the chassis, and shall display the
markings described herein.

0
Supersedes

RSQ~[REMENr 57 REQOIREMSNT 67
15 August 1931 15 March 1980
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.All cableg, cords and wires which require
for servioing and maintenance shall be uniqusly

4.9 &j&ed wir~ boarda. Markings ,onprinted wiring boards shall not
intec?ere with electrical operation. ilheni.n!cis used, it shall be non-
?on,dl>ctive. Markings shall be considered when leakage (creepage) distances are
dr?ternined.

4.10 &J_l&bLa_Q@&_aQ d assenblfi. Replaceable parts and assemblies shall
be :mariedfor identification in accordance with MIL-STD-12% or MIL-STD-130,
a3 applicable.

4.11 QQb_l_e_.ti%m%&& Cable assemblies which have a type designation
shall be marked with the information required for identification plates used
on assemblies. See 4.1.

4.12 ~. Replaceable modules shall be marked with the following data
(listei in order of decreasing precedence as space permits): identifying
number, terni.nal identification,?atings, and wiring diagram, as applicable.

5. lvmbolo~

5.1 &&xuE2-@Qmd&mS. Except for external connectors and cables,
reference de3ignatton3 shall.be employed t.cidentify the location of each item
for its particular circuit application. The identit’icationand marking of

●
reference designators for parts and equipment.shall be in accordance with IEEE
200. 9n si~bmifliatu!’iz.edasse:ublies,such as printed or etched boards or other
ror,nsor assembl:ywhere space is at a premiup, the reference designations need
not be qar>ked. In lieu thereof, re~erence desi~nation marking shall be shown
by means of pioto-’ialdiagrams, line drawings, photographs, or other media to
provile For circuit identification (by means c? reference designations) in the
appropriate handbo~ks for the eq>ipment. It shall not be mandatory to mark the
reference desi:<nations OF parts in nonrepai.rable subassemblies.. Connectors may
be further identiFied m that side of the panel to which the mating connector
2tt,a?:he.3,b,ya na$e denotin< the function of the cable attached thereto.
External 1a>le3 shall be assigned reference de’aignationsW1, W2, etc, in
accordance with I?El?2!J0. The numerical ?ortions of the reference designations
shall be consecutive, w’herepracticable.”

‘5.2 Lb_b.r&KL&tiQU..ti..~~%U@. Abbre,viations and legends ehall conform to
MIL-STD-12, MIL-:ST9-411, or MIL-STD-78.3,as ap~l.ica~le.

57-3
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tieaffixed o:nlyby die or rubber stam?ing, etctii.n%,engrzvi.n~,mol.iin%,castinq,
forging, decalcotnani,atramsfer, stenciling, or silk gcreenifig. Nonepoxy ink
,narkinzsshall be protected by a clear transparent epoxy coating.

~.2 EuieLa. Information and iientification plates shal1 be marked i~
accordance with the methods specifie,iin MIL-P-1502U.

5.2.1 Identification (~) ulatea. When no ,methodof mounting is speci?ied,
the ID plate shall be Tastenei in sLieha manner as to remain fir’nlyaffixed
throu@out the normal life expectancy of the ite!nto which it is attached.
Hermetically seale~ items, magne3i,m oases, or other items where mountinq 0? .a
plate by mechanical fasteners is impractioal, shall have type G , adhesive-backed
metal, ID >Iates,

fi.~.~ D-daka_lk!aual. ID elates shall be lccated in a co~spicuous place on
the equipment so that they may be eaaily seen and read. iJheneverpracticable,
plates shall be situated so that.other parts or portions o? the equi.p!nentwill
not O!JSCU?.?their ~iew when in the final assembled position.

~.3 tltiimz-~, cOrds and.tir&. The following inetho,dsmay be used to mark
cables, cords and wires:

a. Molded on the cable or cord

b. Stamped on the cable, cord or wire

c. iion-!oetallicbands suc!has sleeves, heat
securely attached or captivated so that they

d. 4dhesive tag or tape that will withstand
requirement.e

shrinkable sleeves or plastic
cannot slip of?

the applicable environmental

bands

6.3.1 &flectiv Q..mu2&ar~. Where cable ~~rkers are requited fOr ni?ht Or
51ackout conditions, pre-p?i.nted reflective tape markers may be used. Tile
reflective polyester tape shall be in accordance with L-S-399 and non-epoxy
ink :narkingsshall be overcoated with clear, co,npatiblee!>oxy.

57-4
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1. PurDos~.
readouts and

REQUIREMENT 68

READOIJTSAND DISPLAYS

This requirement establishes criteria for the selection of
displays.

2. kmQLm&Mm@akkA2-8s auiremdi-ti:

t.JIL-R-28803 Readouts, Segmented, General Specification for
MIL-D-37J57 Displays, Diode, Light Emittin<, Solid State, General

SpecificatiOQ for

3.
~f. ..’

Readouts and displays are devices which are designed primarily
to co~vert electrical in~ormatio~ into alphanumeric or symbolic presentations.
These devices may contain integrated circuitry to function as decoders or
drivers.

4. meandesc er&–~r32alcu@. Incandescent type readouts shall conform to
MIL-R-28893.

5= fight emitt~ m~. Visi>le light emitting ,diodedisplays shall
confor!nto MIL-D-97157, quality level A or B.

5.1 9.!&U&_l&’@_4.. Quality level A covers hermetically sealed displays and
requires a 100S screening test. Quality level A dis?lays are intended for ‘nigh

●
reliability systiemssuch as space flight and mission critical applications.

5.2 Q@,itv leveld. Quality level Elcovers hermetically sealed displays
and Pequires the qualification and quality assurance provisions necessary for
general electronic eqlipment applications.

Supersedes
RZQIJIREMSN’I’68
15 A,uqust198I

63-1
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REQUIREMENT 69

INTERNAL WIRING PRACTICES

1. Ewe!.QM. This requirement establishes criteria for internal wiring
practicee.

2. ~oable to &auiremen t 4%

MIL-T-152

MIL-V-173

MIL-I-531

MIL-T-713
MIL-I-3158

MIL-I-3190

MIL-T-7928
MIL-I-18057

MIL-I-22076

MIL-I-23053

● MITJ-S-23193

MI:,-T-43435
MI1.-C-55543
MIL-STO-1O!3

MI1.-sT~-ll3o

Treatment, Moisture and Fungus Resistant, of COm!IIUniCatiOnS,
Electronic and Associated Electrical ?quipment
Varnish, Moisture Resistant (For Treatment of
Communications,Electronic, and Associated Equipment)
Insulation, Electrical, Synthetic - Resin Composition,
Non-Rigid
Twine: Impregnated, Lacing and Tying
Insulation Tape, Electrical Glass-Fiber (Resin Filled); and
Cord, Fibrous-Glass
Insulation Sleevin%, Electrical, Flexible, COated, General
Specification for
Terminals, LUT and Splice, Crimp Style, Copper
Insulation Sleeving, Electrical, Flexible Glass Fiber,
Silicone Rubber Treated
In.sdation Tubin%, Electrical, Non-Rigid, ‘Jinyl,Very Low
Temperature Grade
Insulation Sleeving, Electrical, Heat Shrinkable, General
Specification for
Strap, Clamps, and Mounting Hardware, Plastic, For Cable
Harness Tying and Support
Tape, Lacing and Tying
Cable, Electrical, ?lat Multiconducto.r, Flexible, IJnghieldei
Oefinitim of and Basic Requirements for Enclowre for
LZlectricand Electronic Equipment
Connections, Electrical, Solderless, Wrapped

kah&aAmuw) distanu=i. clearance bet-= solder3. .u%alm2uCL_
connecticms or bare conductors, such as an terminal strips, stand offs or ‘
similar conflee;ions, shall be such that no accidental contact can occur between
adjacent connections when subjected ta service conditions specified in the
eq,lipmentspecification. For electrical clearance and leakage distances, see
table !59-1.

4. Lmed.mkmmlwh!az. Where rf cables are employed, equipment shall be
designed to attain proper impedance tiatchingwith the cable and fittings.

5. 9.LcQm&QcQ@&LQL The wiring shall be secl~red~fldmte~t~d ari!~inst
chafin~ due to vibration or ncvement (such as elide out racks or drawers). For
eecuring of wi?ing, polyami.declampa or wrapping and tying devices with integral
mounting Facilities are preFerred. Metal elamne, if used, shall be insulated.
Individual conductors tiaussec,uredshall lie essentially ?arallel; however, this
does not prohibit t’neuse of twiated pair.e.

.Sunersedes
F&UIREMEN’r 69
10 September 1979

69-1
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TABLE 59-1. Electri@_~ emar&~kakwi-kmwd..-d&statmw.

Voltage
ac (rms)
or dc
TD 150

150-300

300-590

6!)2-1000

Condition

A
a
c

A
B
c

A
B
c

A
B
c

:learance
(Inches)

1/16
~ja
1/4

1/16
1/9
1IQ

1/16
~/a
1/4

1/3
1/$
1/2

.eakageDistance
?nclosureI

1/15
1/8
3/!3

1/16
1/9
1/2

1/!3
1/4
1/2

3/8
3/4

1-1/2

inches)
lclosure11

1/16

1/0

3/4

1/16 ‘“
1/4
31Q

1/9
1/4
3/4

1/2
1
2

sQnQQQm.A. For use where the effect OF a short circuit is li!nited to the
unit, and where nor!naloperatin$ power d~es not exceed 50 watts.

. For use where short :ircuit protection
circuit breakers, etc, is provided, and where no?xal
exceed 2!300watts.

ConditQ&.C. For use where sho~t circuit protection
circuit breakers, etc, is
2000 watts.

&l!2LQsu.CQ_I..Enclosure I
which the openin~s are so
striking the enclosure at

provided, and where nornal

ig the f9rm 0? fuses,
operatio~ !>owerdoes not

in the f’ormc? fuses,
operating,power.exceeds

.

is an equipment encl’>surewhich has no opemi.,lgs,or
constructed that drops of liquid ar solid parti,?les
any anzle from 9° to 15D from th~ downward vertical

cannot enter the enclosure eithe~ :directlyor by striking and runqing ~long a
horizontal or inwardly inclined wrface. (”Orip-proo? enclosure for other than
motors, generator, and similar machines:’of MIL-:STD-108meets this
description.)

ErLQLQ.a4w2.LL.Enclosure 11 is any equi.>ment enclosure which a?fords less
protection than enclosure 1.

RCQ!J[dEMENT59
1) September l~sl

,3upersecies.. ~~
R!QOIH!WENT’59
19 September 1979
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5..1

●
losulation cold flow. Where insulated wire that may be susceptible to cold

Flow i.sused, care shall be exercised so that there will be no cold flow of the
in.sula”tion.“

5.2 Cable ducts. Where cable”ducts are emDloyed, provisions shall be made for
the removal of any wire that mav become faulty. For examole, covers mav be
emvloyed at intervals to aid in the removal of a faulty wire.

5.3 lend radius. The bend radius of polyethylene cable shall not be less than
five times the cable dia?eter to avoid establishin< a permanent set in the
cable.

5.4 .sleevinq. Flexible plastic sleevinq, either nonflammable, self
extinguishing, or flame retardant, shall be used on cables subject to flexinq,
such as Danel door cables. The sleeving shall be secured under cable clamps at
each end, and the cable shall be f’ormedand secured so that the cable will not
be subject to abrasion in its normal f,lexingmotion. In cases where abrasion
cannot be avoided, additional Protection shall be provided.

5.5 ~. Wirinq to ?$rts on a hin?ed door shall be in a sinqle
cable, arran~ed to flex withDut being damaged when the door i.sopened and
closed. However, if Dhysical separation between wires is essential for
electrical ‘reasons,or if the number of wires involved is so geat as to make a
single cable impracticable;more than one flexible hinqin% cable may be
eaployed.

,.,

5.6 ~hrou~h hole orotecti~. Whenever wires are run thrDUgh holes in metal

m

partitions, shields, and the like, less than 1/9 inch in thickness, the holes
shall be equioped with suitable mechanical Protection (grommet)of insulation.
Panels 1/9 inch or more in thickness either shall have grommets Dr shall have
the hole edc@s rounded to a Qinimum radius of 1/16 inch. Grommets for wires
operating at rf potentials exceeding 500 volts rms, shall be Df ceramic or
plastic material of suitable dielectric strength, except for coaxial cables
which have outside protection, where rubber““orneoDrene is acceptable.
Instilati.nq<ronmets”are not required for wires or <roups of Ui.reS OaSSing
throuah shields‘orother metallic partitions where clearance can be maintained
suffi~ient to preclude the possibili.f.yof accidental contact or
abrasion.

6. Only electrical tape made of fun<us-inert
used.

7. MLLosZ

dam~?e by

materials may be

7.1. ~ m. All wiring shall be arranged in a neat and workmanlike
manner. The use of preformed cables and wiring harness is Dreferred to the
point-to-point method of wiring. Wires shall be bundled and routed to minimize
electrical coupling. Where practicable, sensitive circuits in a wire bundle or
cable shall not be placed adjacent to a disturbing”circuit. Materials used for
lacing, bindin%, sleeving, and stranping shall be CO~DatiblC! with the conductor
or cable insulation or jacket and shall meet the same flame retardant and self
extinguishinq requirements. Wiring shall be arranged to oermit bundling by one,..

@

,, or more Df the follDwing methods or permanently mounted in cable ducts.

Supersedes’
REQUIREMENT 69
10 September 1979

69-3

REQUIREMENT 69
10 September 1981

Downloaded from http://www.everyspec.com



MIL-ST!)-45!K

7.1.1 Mu. Twine shall be in accordance with type P of MIL-T-713. Type SAR
shall not be used where it !naybe exposed to fungus attack. Tape shall Coflform
to MIL-T-43435. Cordage shall be in accordance with type SR-4.5 of MIL-I-3158. @

7.1.2 Ud.@I. Tape for Sinding shall be as gpecified in MIL-T-43435.

7.1.3 Sleevinq_i_!o.@aL@i. Sleeving insulation shall conform to MIL-I-631,
MIL-I-3190, MIL-I-18057, MIL-I-22076 or MIL-I-23053, as applicable.

7.1.4 !&?uzlin&_~. Plastic devices for wrapping and tying of wires may
be profided so that the material does not support combustion, nor yield tOxic
gases when heated. IiMenthe wire bundle is formed and secured, the device shall
not loosen when .subjecte,dto vibration. Plastic cable straps shall conform to
MIL-S-2319!I.

p; I.e.EE-ei&@LiQLl.Mini,numtape size shall be in accordance with table
Tape dimensions shown are nominal and are subject to the tolerances of

[411.-T-43435.

TABLE 59-II. ~LaRas&&
I I I

Harness ~iameter (inches) Tape size (width in inches)

:JPto 1/2 .050
1/? to 1 .085
lt02 .110
2 ani l~er .200-— ..-...-.-..—— ..——. -——. —

-/.2 u. Wires and cable shall be as short as practicable, except that @
suffioiefltslat!<shall be provided to:

a. ?revent ,mdue stress cn cable forms, wires and connections, including
connections to resiliently support parts.

b. Enable pirts to be removed and replaced during servicing without
,iisconnectinsother part%.

c. Facilitate fiellirepair of broken or cut wires.

d. Permit units in drawera and eLide out racks to be pulled out to the limit of
the slide or suppo?t travel without breaking connections. Units which are
difFicult to connect when ,mounted,shall be capable of movement to a more
co~veni?nt position ?or conm?cting and disconnecting cablee. When drawers or
racks are fully extended and rotated, if rotatable, the cable bend ra,fiuashall
not be less than three times the cable assemtilydiameter. when flat molded
ca>le assemblies we used, the bend radius shall not be less than ten times the
eahle asserhly thickness.

e. Perini.t replacement OF at least two CF the particular parts to which the wire
-orcable is connected. The only exceptions to this provision are cases where rf
leads must he a3 short as possi>le for electrical reasons and when fixed path
rotatin:jis s~ecified or the a,nountof .alackis limited by apace available as . .
occurs i? a,ltomati?mac’hine wi-ed panei.e.

@
Supersedes

RqQOIHEMENT $9 REQUIREMSNT 59
1:)September,1981 10 September 1979
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f. Ensure freedoa or notion of lugs or terminals normally i~tended to have 3wne

● degree of rmveaent ( for ex.am?le,floati~lgcontacts on ,electrontube socke’ts).

7.3 JiirinaLtl-t&E.!nalboke~. :Wiring and cables in terminal boxes shall be
fanned out to identify ter,ninalsfar check purposes if test points ~ar required
.naintenanceinfomnation are not provided.

7.4 ~trance cablitI&_?i!Id..&LEti.‘.Lb.adsfrom cable entrances to ter,ninal
boards, plugs, jacks, and similar devices shall be itarnessed, suitably slam?ed
or supported in a cable duct. .Tlat-caQlein accordance with MIL-C-55543 aay .be
used where suitable.

.,

7.5 ~_(_L@ernal). Stranded ..iirei.3preferred; however, sblii wire my be
luseclin the equipment, provided such wire is s,;i~sulated firheld in place that
it does not Fail or’show excessire aotion likely to result in f’ail!urewhen the
eq!~iPment is subjected to -vibrationand shock encountered under t:hespeciFied
service cgnditi~ns. An Uninterrupted wi.?eis preferable to a junc~ion. The
following descendifigor.~erof pre~e?ence exists whefij)unctiofisare ,used,and the
choice of the listed junctions shall be ,detertmi,ce,dby consi,lerationOF
reliability factors, maintenance Factors, .an,flmanufactu-in.gprocedures:

a. Permanent splices
.

b. Bolted connections

c. Connect.or.g.

o 7.6 timection~. WirinZ ta connections withi? the equivnent shall be s:uitably
supported in .SUC!Imanner as to prevent breaks.seand eliminate c:han:qesin
characteristics or output as .aresult of vibration and acceleration or shoc”k
encountered under the speci?ied ser~ice conditions.

7.7 @nnect W&_WtiAm. Plugs and recept~sles furnished as i!lteqralwired i?
parts of articles of eqlip,nent shall be processed bv provi,ii.fi~a means to
len<then leakage distances, to,,spread.,the area af flextlreoF zonnector xi~e~,
and t,o~novethe flexure away from the ter,ni.nals.

?’.i3 .&llQ& Wire and cable shall b? properly sccpportedand sec!lredto prevent
undue stress on t!neconductors md ter,nina13and umi)uechange i.npo.3itiono? the
wire or cable during an,dafter subjection ,ofthe equipment to .speci?ierlservi:e
conditions, 9P at%er service or repair o,fthe eqllipnent in a no?nal mantle?.
When sili.eliil’gon wi?e or ca~le is,,un?rotect.edby an outer insulqti~n, adequate
support is necessary to prevent the shielding from comi.n< in con:act with
exposed termi.nal.sor conductors. Twine or :ap~ shalL )not,be wed florscout-inq
wire and cable. ,.

7.9 L&kl&.eLrlLtlaaw..l&&gm. “Cabl,?s,afld.3epaP,a’bl.e harnesses shall “oeo? the
tw~-con~ector type wheasver pos:3i;21e.!.1s3,when possible, th~ two connecters
shall be or the sane m~mber of contacts and all c.ontact.s shall ‘% wired

poigt-ta-poi,nt (i.e., ?in 1 to pin 1,.pin k to ?in L,,9? !~i~1 to pin A and uo
i~ sequence). A ni~i,numau~ber .a~connector ty?es 30,1contact ,?on?iKuiations
within a type shall be :usedconsistent with non cows mating req,~irt?:nentsan.i

● ei?cuit and :Spareconsi:iepat,ions.

Supersede,q
?!ZQUIREMEWT.59 RECYJIill:f~l$’~69
13.September 1979 10 3eoteober 1931
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3. Hi_rA-ke.BILQEit.@Ila

8.1 Solderir@ cormecticmi. Studs (soldering posts to which parts are @
permanently af~ixed), soldering lugs (projections which solder to ends of wires
to facilitate attachtnentto solderless connections), and soldering terminals
(items which are attached to the chassis, or insulating boards, strips, or peats \
to serve as a solder junction for two or sore wires or leads) come under this
hea,ii.ng. All soldering studs, lugs, and terminals shall be notched or otherwise
proviied with means ~Dr mechanically securins the wire or lead prior to the
application of solde?. All solder type studs shall be mounted in such manner as
to preclude their loosening or rotation due to solderin~ operations or from
strains due to attached wires or leads.

3.2 ~~-al stren~t~. Soft solder alone shall not be depended upon for
mechanic:llstrength,

8.3 fil~ar~wa.dma,.~we=-. The ends of each wire terminated by
solderless crimp type lugs shall meet the ~ollottingrequirements:

a. Insulated, .aolderlesscontacte are preferred and shall conform to
MIL-’r-7928.

b. Were therlnalw other considerations prevent the use of insulated lugs,
noninsulated solde?lea.slugs con~or,ni.ng to MIL-T-7928 shall be used, provided
Vney are covered with an insulating sleeve.

3.4 &O~t~CLtaaM~eLMr&_cOnnec biOna. Solderless wrapped wire connections
shall be in accordance with MIL-STD-I139. Procuring activity approval is
reqtuiredfor :.lavyairborne and Army missile applications. a

!3.5 &&~~ectiOnz. Wherleverbolts, screws, nuts, studs, or rivets are used in
an rf circuit, all Coflnectionstileretoshall be securely soldered, except that
.aolderedconnections are not,considered practicable at studs OF molded phenolic
capacitors, mete~ termi.n.als,and other places where dxms~e fro!noverheating may
result.

f3.6 Llaw221_unaac&.i-m.a. In no caae shall electrical connections depend upon
wires, lugs, ter,ninals,and the like, clamped between a metallic nember and an
insulating,(material[nfother tinana ceramic or vitric nature. Such connections
shall be :clampedbetween metal .me,nbers,preferably, such as an assem~ly of two
nuts, two w~shers aad a m~chi?e screw.

Supersedes
HtQ!J[RtU4ENT!59 REQi!fREMENT $9
10 Seotem5er 19!31 10 Septem3er 1979
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e

9. Mule&o_ rs~ulati~ v“ . Unpotted connectors furnished as i~tegral
wired in parts of articles of equipment shall have a .cieceof insulating tubing
placed over sach wire in the connector. The tubing ehall be long enou@ to
cover the contact and at least 1/? inch of insulation of the wire attached to
it; but in no case shall the length of the tlubingexceed 2 inches. The ninimum
length of 1/? inch may be reduced to 3/15 inch where restricted volume does not
?ermit longer tubi~g (such as in miniaturized electronic subaeeemblieg). The
tubing shall fit tightly over ‘thecontact or be tied securely enough eo that it
will not slide off. If bare wire is used, the tubing shall be long enough to
extend at least 1/4 inch beyond the contact, metal ehell or clamp, whichever
projects the fartheet. This does not apply to connector with body ineulated
crinp-on contacts, n~r to wire wrapped connectors in accordance with MIL-STD-
1130.

10. Abk..yaveaui @&.a@-cable ~ . Except when otherwise apecifled
in the detail eq~ipnent specification, all interconnecting cables carrying rf
si~nals ehall make use of coaxi..alcable or waveguidee and shall preferably be
ter,ninatedin the characteristic impedance o? the transmitting media. Con-
ductors intended to carry pulse or other waveforms and which may undealrably
couple sl~chsignals into other conductors shall not be bound into a cable.

11. FunczusDrotetim. Prior to attachment of terminals to prepared lengths
cables which contain materials that will support fungus, the ends shall be
protected a3ainst entrance of moisture and fun~ua by treatment
varnish conforni.n~to MIL-V-173 in accordance with MIL-T-152.

of

with a fungicidal

. ..

●

.

●
,3uperse.des
REQIJI?l?JfE:4”f69
19 Septe.nber1979

69-7

flEQUIREMEN’T69
10 September 1381

U.S GOVERNWENTPRINTINGOFFICE:1986/605-03b
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Supersedes
RZQIJIREMENC 70
1 Mar’c!l1973

7’)-1. . ..

MIL-STD-454K

REQUIitEMENT70

Electrical FILTERS

1. ~. This requirement establishes criteria for the selection and
application of electrical Filters.

~. IkW9QL&Wli&&&Q _R.e@.@wLIQ:

MIL-STD-1395 Filters and Networks, Selection and Use o?

3. . Eleotrioal filters shall be selected and applied in
accordance with MIL-S’TD-1395.

4. F’~GQtlM12t4ZC& ‘Electrical connectors i,loo?poratingfilter pins
shall be considered for use only when ccnventLonal electrical Filters are not
acceptable.

RKNJIREMEN’C70
1 September 1982
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CABLE

MIL-STD-45UK

RKQU13EMENT T1

AND.WIRE, IN’I’ERCONNECH.ON

1. P_w.uQ&e. This requirement establishes criteria for the selection and
,application of .elect~iecable and wire used for interconnection between units.

?. lwf*a_a&&l_iQ&L&_ti.ML~zl:

Q2-’li-343
2Q-W-423
MJ.L-C-17

MIL-W-76
MIL-C-442
MIL-C-915

MIi.-C-3432

!411.-!{-5845
MJ.L-w-5846
MIL-N-5908
MIL-’W-7972

a MIL-C-70’@
YIL-W-8777
MI[.-C-13’7’77
IMI!,-!#-16379
MI1.-W-1‘)1‘;3
VIL-G19547
W,-C-21609
“YIL-W-22759

MIL-C-23~3’7
W.L-’W-25O38

MIi.-w-81!044

NS27110

ASTM B3”3-7%

*
Super se,dt?s

Wire, Electrical (Uninsulated)
Wire, Steel, Corrosion-%esistimg
Cajles, ~a,~ioFrequency, Flexible and Semi-rigid, General
Specification for
Wire and Ca51e, ilockup,Electrical, Insulated
Cable, Two Conductor, Parallel
,Ca:51eand Cord, 31ectrieal, For Shipboard U9e, General
Specification for
Cabl”eand ‘Wi‘e, Electrical (Power and control; Flexible and
Extra ?Iexible, 330 and 600 Volts)
~+ire,Electric, pOIYviOyl ChlOrioleInsulated, Copper ~r Copper
Alloy
#ire, Electrical, $ron and Constantan, Thermocouple
Wire, Electrical, Chromel and Alumel, Thermocouple
Wire, Electrical, Copper and Constantao, Thermocouple
Wire, Zlectric, 6’.>oVolt, Alu,ninun,Aircraft, General
Specification for
Cable, Electric, Aerospace Vehicle, General Specification for
Wire, Zlect?ical, Silicone-Insulatei, Copper, 600 volt, ZOOOC
Cable, Special ?urpose, Electrical: Seneral Specification for
Wire, EleCt?iCa~, Insulated, :{icghTemperature
Wire, Insulated, Hard Drawn Copper
Ca>le, ?Iectcical, Special Purpose, Shore Use
Cable, Electrical, Shiel:ted,500 Volt (for Nonflexi~g Service)
Wire, 31ect7ic, Fluorop~.lymer-Ins!ll~ted, CoVper or Copper
Alloy
Cabl,?, Electrical, Shielded ?ai!.s
Wire, Zlect.?ical,High Temperature and Fire Resistant,
!.ircpaft
Cable, Special ?urpose, l?lectrical, Multiconductor
,Ca’hle,“Electrical,Shi?lded and UnshielderJ,Aerospace
Cables, Twisted Pairs and Triples, Snternal Hookup, Gene,-al
,Specif’icqtion?or
i’ive,F21ectr.ic, Crosslinked Polyalkene, Crosslinked
Alkanz-inide P,oly?ner, dr Polyarylene Insulated, Zopper or
Copper AI1ov
iiire,Electric, polyimi<de-Insulated,Copper or Copper Alloy
Xire, 31ect,”ic, 6,00Volt, .ilu,ninum,Aircraft
i~i%!,Electrical, Silicone In.s!]lated,Copper, 500 Volt, 2000c,
?cly~ster .Jacket
Wire, Zl+ctrical
F:? .Jacket

, silicone Ineulated, Copper, 600 volt, ZOOOC,

?inned SoFt S? ,Anneal:?dCopper Wire ?~r Electrical.?urposes

71-1
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3. General reauiremm@

3.1 . Electrical connections shall be arranged and wired @
so that no leade are terminated in pins or other exposed contacts which might be
accidentally shorted or touched.

,,
3.2 &l.aed Or rf ai&I@sI. All interconnectingcables carrying pulsed or rf
signals shall make use of coaxial cable Or wavesuides and shall be terminated,.
when possible, in the characteristic impedance of the transmitting media, except
when this requirement conflicts with t’nedetail specification.

3.3 &W&La@_~. .411open-wire power and control cables shall be
terminated in the lowest impedance practicable for the particular application.

3.4 ~elde d @&%%. The shield of shielded cables shall be connected to a
ground lead at least at one point in the circuit.

4.? ~. Selection of wire for interconnectionbetween units
shall be in accordance with table 71-1 unlegs otherwisa specified in the detail
equipment specification.

4.2 @&?ikL_ciLble_@&&iSLQ. Selection of flexible or semi-rigid coaxial cable
for interconnection between units shall be in accordance with the applicable
coaxial cable requirements.

4.3 ~ &QK@&QL~. Selection of nulticonductor cable for
interconnection between units ehall be in accordance with table 7l-II unless @
otherwise specified in the detail aquipment specification.

4.4 @licatiOn restrictio~

4.4.1 MIL-!J-’75shall be used for Army application only.

4.4.2 MIL-W-16378 shall not be used for Air Force aerospace equipment.

4.4.3 Cable or wire with polyvinyl chloride inaul~tion shall not be used in
aerospace applications. Use of these wires or cables in any other Air Force
application requires prior approval of the procurin< activity.

4.4.4 hlIL-W-22759wire with only single polytetrafluoroethylene insulation used
in Air Force space anflmissile application shall require the approval of the
procuring activity.

4.4.5 Aluminum wire shall not be used unless specifically aporoved by the
procuring activity.

RSQ(.JIREMENT71 REQUIREMENT 71
1 March 1995 30 August 1984

71-2
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electric current between u~its. :look-upwire nay be (usedfor this puroo.se
provi~iw adequate jacketing is applied to the wi-e bundl,?to render it
serviceable in the speci~ied en~iron,nent.

~.? InterCmm2cXlim-dWe. Two or more i>suhted cwd)uct,opsw~tai.~ed in~
3 ccmmcm covering or one or mar~ i.nsulate,dconduct.arswith a ~rgss metallic
shield oruterzonductor used to carry electrical c,um-entbetweea Iunits.

71-3
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REQUIREMENT 71
1 March 1985

71-4

Supersedes
REQUIREMENT 71
30 August 1984
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Supersedes
REQUIREMENT 71
30 August 1984

71-5

REQUIREMENT 7,1
1 March 1985
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REQUIREMENT 71
1 March 1985

,

71-6

Supersedes
REQuIREMENT 71
30 August 1984 “
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Supersedes
REQUIREMENT ‘11
30 August 1984

‘REQllIREMENT71
1 March 1985
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Supersedes
REQUIREMENT 71
10 January 1983
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● REQUIREMEN’r72

suBsrIT!JrA51LITr

1. ~g. This requi.?ementestablishes criteria for tineselection and
application of substitute parts.

2, ~~~re ment 7-2:

MIL-STD-480 Configuration
and Waivers

‘ 3. S@@&&@L ~. Except
shall comply with the followins:

3.1 Subskitution of parts covered

c0fltr31- 3n:3inee?inZ

as noted i? ~aragraph

Chanze.a,i)eviati0n3

U, substitute parts

by military speci?icationg and standar&
that include substitutabilityor superses.aioni.nformatio:?is acceptable. This
type substitution does not require submission o? en%ineerin.sChanze Droposalg,
deviations, or waivers in accordance with MIL-STD-480.

3.2 When the equipment desi!gnspecifies a commercial ?art, a military
specification part nay be substituted when the fOrm, Fit, fu~~tiOn and
characteristics of the military part are equal to or better than those af’
the specified commercial part under equivalent envir?onme~talconditions.
T!IistyDe substitution is subject to applicable confi%u?ation control :

@

procedures of MIL-STD-480.

4. ~ Q&?LU&~
. .

leILQ!rL@&FLLULcl.Substitute parts with
quality/reliability characteristics superior to those specifie,ii.nthe oarts
list shall not be used in equipment tb be subjected to qualification.O?
d?monstr%tion tests.

.,.

,

‘[2-I
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Rh:QUIREMENT73

S1’ANilARDELECTRONIC MODIJLES

1. Puruoge-. This requirement establishes criteria for the selection and

application of standard electronic modules (SEM).

VIL-!4-28787 Nodules, Standard Electronic, General Specification for
!41L-STD-1373 Requirements for Zmploying Standard Electronic Modules
141L-ST9-1339 Design Requirements for Standard Electronic Modules.

3. AQQLLuLLml. Requirements for tinedesi~n and employment of standard
electronic modules shall be in accordance with MIL-STD-1389 and MIL-STD-1378,
respectively. Standard electronic modules shall be in accordance with
MIL-!4-23787.

73-1

REWIRE[4ENT 73
10 September 1979
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R’3Q$J[REMEiNT74

.

.

1. l.Lulz!!.This requirement establishes groundi?g, bondiag, and snielli.’lg
interface criteria fo? installation of electronic eq,>ip,nent,

MIL-B-5097 Bonding, ‘%lectcical,and Lightning ?rotecticm, ?or
Aerospace Systems

YIL-STD-1!33-124 Grouniing, Bon,iing,and S’hi,?ldi.nZ
MI!L-STD-131O Shi2board IJondi~g,?roundin~, and Other Techni<~ues?or

Zlectromag,net.ic !Co.mpatibilityand Safety S5iel,~i.ng
MIL-STD-1542 Electromag~etic Compatibility (’iMC)and Grounding

Requirements for Soace System ?acilities
MIL-STD-I!357 Groundi?q, Bondilg, and Shisl:ii% ~esi!<n?ractices

3. G.elwmL. Sroun,iing,bonding, and shiel,iingprovisioflsshall be
incorporated into equipment desi<n, ss necessary, to enable installation of
equipment into the applicable plat?orm 0? facility. The ,?roun,?in~,bonii.nq,
aad shielding installation and interface requi:ements are specified in the
followin~ dOcument.3:

4eroapace Zround support facilities MIL-3-5!J?7
Aircraft and space vehicles %IL-3-503’7
;r.ound telecomm”ni.cati?nsC-E eqilipment ‘.IIL-ST:I-138-124
Shipboard eqlipment ‘41L-:STD-1310
Ground space systems facilities” MIL-ST!?-1542
Other Arxy ground eq,~ipment WIL,-:STII-18’T7

Downloaded from http://www.everyspec.com
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REQUIREMENT 75

ELF,CTROS1’kTIC:OISCHARGECONTROL

1. I.wRaas. This requirement offers direction regarding the handling and
contr,olof electronic parts and assemblies that are susceptible to da:nageor
degradation from electrostatic discharge. It does not establish requirements
and IIustnot be referenced in contractual documents. Requirements for the
establish!~entand i,nplenentationor an electrostatic discharge (ESD) control
progran in accordance with lD!JD-STD-1586“must be directly specified in the
contract or equi~rnentSpecification. 1)00-sTD-1586 provides for tailoring For
various types 0? acquisitions an,~implementation options.

2. Iia.wmeJILa_wD1icab~~atirement 75:.-.

YIL-!4-3S51o Microcircuits, ,GeneralSpecification For
MIL-STD-!3!)3 Test ‘.fethod~and prOcedupes for ?.licroel?$tronic
O!ID-STD-1686 Electrostatic hi.~chapgeControl program for Protection of

Electrical and Electroni,oParts, Assemblies, and Equipment
(excluding electrically initiated explosive devices)

mo-HD13K-253 Electrostatic DischarSe Control Handbook for Protection 0?
Zlectric.aland Electronic ?arts, Assemblies, and Equipment
(excl,~dingelectrically initiated explosive devices)

3. mm-. Definitions of applicable ter$ninol~~ymay be found in
I4IL-!4-3951O,MIL-STD-383, J)OO-STO-1586,and DOD-HDBK-253.

..

e

4. .E5ir2_cLaL&@._Rr2.?&m9. DOD-STD-15i36establishes the requirements for the
establishment, implenent?tion, and monitoring nf an ?S0 control gro<ram,
i.nclu,ii.n~ identification of electrostatic (dischargesensitive (ZSDS) items,
classification of ZSD sensitivity levels, control program elements, extent of
program element applicability to each acq~isition, protective measures to be
e,mployedin equipment design, handling, storage, and packaging of ESDS items,
protected work areas, personnel training, ESD audits and program reviews, and
tailoring. Appendix A of DOO-STD-15t36identifies and classifies ESDS items.
Appenii.x B of DOD-STD-1686 establishes the crite=ia and procedure for
classifying SS0S parts by test. DOD”-HD5K-253provides guiielines for the
establi.shmeatand implementation of an ESD control prosran in accordance with
OOi)-SYD-1596.

5. &_c@J’yJ_Ku~.~E%~ Ocra m. Any proqram desi~ned for
the prevention of E.S!Jda:nageto ESDS
the followinq considerations:

a. Identification of 1S0S parts and
sensitivity levels.

oarts and assemblies gho,lldbe based on

assemblies aad determination of

b. Mini,ni.zat.ion

d. T301.3tion0?

of static charge ge.neraticm.

stored chw;es (sroun<iins).

8S1)Sp,arte(Faraday ?Melding and line transient protection).

● e. ?roper handling, storage, and transportation of !ZSDSOarts and assemblies.

IIZalJIREMENC75
3CJAugust 1984

75-1
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f’. . Personnel traininqand cert.[fibatioti.“..“’,

53. ?rotected work areas.

h, \Conti3uousapplication af the above considerations.
,.”,,,...

G~ideLine information rela,tiveto causes and effects of static electricity,
identificationand.sensitivity levels of ESDS parts and assemblies, handlfng:.!l
and protection of LLSDSitems, ND protective areas, personnel training and

certification, and Eso desisn techniques nay be found in DOD-HDBK-263. I

,..,

,,:

,,,

8EQUIRE:YPMT75
39 klJ@lSt 1984

,.

‘e
,,.

,:.’
.-,

,,

.,
,.. ,,,
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OF DO~-STD -454K

Applies
ikwm&l& lx2_lei9mL IIQ!!Wc&

QQ-W-321
.’. ,’ k,.-., , QQ-W-343

l191J.!2Cal.:’ ‘ -, CX2-W-423 ~

F-F-300 ::
QQ-!i-470

L-P-515
L-S-300
O-E-759
O-T-236
V-T-276
v-T-285
V-T-291
V-T-295
W-B-134
W-B-137
W-L-111
W-L-116
CC-!4-1807
FF-B-171
FF-B-185
FF-B-187
FF-B-195

m

F~-g-575
FF-~J.836

FF-R-556
FF-S-95
FF-S-86
FF-S-92
FF-S-107
FF-S-200
FP-f3-21fJ

FF-W-84
FF-!&92
FF-W-1OO
QQ-B-750
QQ-C-530
QQ-C-533
QQ-C-585
LX-2-C-586
QQ-P-416
QQ-S-571
QQ-S-766

52:
11,26
67
5

4:.
44
44
44
27
27
50
50
46
6

;
6
12
12
12
12
12
12
12
12
12
12
12
12
41
41
41
41
4,

12
5
41

TTLI-735

TT-S-1732
VV-L-?!IO
VV-P-236
ZZ-R-755
CCC-C-428
MMM-A-121
MMM-A-130
MM-A-131
m-A-132
Mll!l-A-13~4
MMM-A-138
MMM-A-181
1%-4M-A-189
M?I!!-A-1617

MLLUa2t

qIL-I-13
MIL-M-14
MIL-C-17
MIL-D-24
MIL-T-27
MIL-S-~1
MIL-W-76
YIL-P-79
MIL-T-152
MIL-C-172
MIL-V-173
MIL-C-442
MI&-W-530
~L-c:572

MIL-I-631
MIL-J-541
MIL,-P-642
MIL-T-713
MIL-C-915
~L-?.99’7

MIL-S-1222

Supersedes
INDEX 1
30 June 1985

11-1

A2plies
&L-FI.&a.@.

41
20, 66, 71
41; 66;.71
41
5
12
43
43
26
44
23
23
23
23
23
23
23
23
23

11, 26
11, 26
65, 66, 71
46

::
20, 71
11, 26
69
55
59
56, 71
U4
44
11, 69
10
10
69
66, 71
11, 26
12

INDEX 1

“14February 1986
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Dm!lwntJLQ.

MIL-I-1361
MIL-L-21:35
MI~-&3111

MIL-G-3124
MIL-L-3150
MIL-I-3158
MIL-I-3199
MIL-C-3432
MIL-T-3530
MIL-S-3644
MIL-L-3661
MIL-I-3825
MI!.-!,-389O
MIL-L-3918
!41L-A-3920
MIL-K-3926
MI!,-B-3990
MIL-W-W388
MIL-M-41303
MIL-!4-4918
MIL-M-4919
MIL-M-4920
MIL-w-5086
MIL-B-5087
MIL-H-5440
MIL-A-5440
MIL-F-5591
MIL-R-5674
MIL-B-5687
MIL-W-5!345
MIL-w-5846
MIL-W-5908
MIL-L-6085
MIL-L-6086
MIL-L-6363
MIL-B-5312
MIL-w-6858
MI1.-!J-7O72
MIL-C-1078
MIL-I-7444
WIL-S-7’7U2
MIL-M-7793
YIL-L-7$J6

Applies
h&iaL

40
43
46.
46
43
11,69
11169
66, 71
44
42
50
11
65
43
23
29
6
44
’46
46
46
46
20,.66, 71
1, 74

49
23
12
12
6
20, 66, 71
20, 66, 71
20; 66: 71
43
43
50
12

;:
66,’71
11
12
51
50

INDEX ;.
14 February 1986

11-2

MIL-9-7838
NIL-B-7883
MIL-R-7885
MIL-T-7928
MIL-S-7947
MIL-L-7961
MIL-M-7969
MIL-S-9516
MIL-A-3576
MIL-w-8604
MIL-M-86$39
MIL-w-~511
hlIL-w-87’17
MIL-R-8814
MIL-9-3831
MIL-s-3879
MIL-H-8891
.MIL-W-8939
MIL-%8942
MIL-B-3943
MIL-B-8948
MIL-A-9!36’7
t’41L-c-9074
MIL-M-9397
MIL-B-1,]154
MIL-C-1D544
MIL-T-10727
MIL-R-10761
MIL-9-11188
MIL-S-12285
MIL-C-12520
MIL-S-12883
MIL-T-13023
MIL-s-132W
MIL-B-13506”
MIL-S-13572
MIL-C-13777
MIL-%13786
!41L-N-13787
MIL-P-13’3’/9
YIL-F-14256
MIL-P-15024
MIL-P-15037
WIL-P-15047

Applies
&8&9KlL

12 .)
59
12
19, 69.
41
50
4647. :

23

G
13
71
12

12
12
49
24
6

23
44
46 @
27
10
12
45
27
53
10
:j,2

11

6
41
66, 71
45
46
17

6?
11, 26
11

Supersedes
INDEx 1
30 June 1985
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DOD-B-15072
MIL-L-15098
MIL-I-151,26
MIL-C-15305
MIL-T-15659

$ MIL-L-15T19
MIL-S-15743
MIL-M-16034,,.
MIL-M-1jl.25
MIL-F-15552
MIL-W-16878
MIL-I-15923
MIL-.Y-1‘7059
MIL-M-17060
MIL-I-17205
MIL-L-17331
MIL-B-17380
MIL-M-17413
MIL-M-17555
MIL-L-17672
MIL-I-18057

●
MIL-I-1~1:77
MIL-F-18240
MIL-W-18326
MIL-.S-13396
MIL-G-18709
MIL-I-18746
MIL-?I-19097
MIL-W-19150
MIL-M-19160
MIL-P-19161
MIL-I-19166
MIL-M-19167
MIL-M-19283
MIL-:-13311
MIL-S-19500
MIL-C-19547
MIL-M-19633
MIL-T-21038
MIL-s-21604
MIL-C-21609
YL-I-220?6
MIL-I-22129
TIL-S-22215

Supersedes.
IWDEX 1
30 June 1.985

19.’

43. :,,,
5?
51
51
52 “
20, 66;71
47
46. ,
46
11 “ ,,
43. ‘,
6.,
46 .’”
46, “.
43.”:
‘,1,.69’
11 “ ‘“ ““
12”
13 .’,,“
58. “““.
43’.‘“
Ii.,
46’.’,
20:,:71.,:,’
46
11“’,:“>6

,.,

:::;
?+6
!41”
30,.50””::
66,,.’71
46, ”
Ill “,;
58 .,,
66,,71
.11,69”
11
41

MIL-P-22324
MIL-T-22361
MIL-A-22397
MIL-S-22432
t.lIL-S-22473
MIL-w-22759
!41L-S-22820
NIL-T-22321
!41L-A-22895
MIL-C-22931
MIL-F-22978
MIL-I-23053
MIL-B-23071
NIL-C-23183
MIL-S-23190
MIL-I-23264
MIL-C-23437
NIL-s-23586
MIL-I-23594
MIL-T-23648
MIL-C-23806
KIL-G-23927
MIL-M-24041
MIL-I-24092
MIL-G-24139
MIL-A-24179
i--lIL-G-242l1
NIL-R-24243
MIL-S-24251
NIL-M-2+325
MIL-I-24391
MIL-N-2502’7
MIL-W-25038
MIL-K-25049
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STANDARDIZATIONIX)CUMENTIMPROVEMENT PROPOSAL
(SeeInstructions-R?verse Side)

DOCUMENT N2MBER 2,DOCUMENT TITLE
IIL-STD-454K StandardGeneralRequirementsfor ElectronicEquipm,~nt
NAME OF SUBMITTINGORGANIZATION 4,TYPEOF ORGANIZATION~~

❑ VENDOR -

❑ U&l

ADDR&J.%[Slrret. City.State.ZIPCoda)

❑ MANUFACTURER

❑ ~THER(:L.,,,)
-

PROBLEM AREAS
m Pxw,qh Nu,nbma”dWO,.JI”O:

b.R.comWWnd.dWo,dlnw

c.Rono”/R*,ion,l,forRoc.a,n,mndt,k,n,

REMARKS

:.NAME 0FSU8MlTTER (i-t.F1.at,MJ)-Optlond b.WORK TELEPHONENUMBER (InelutiA-
C*I -Omlon.l

MAILINGAODRESS (Stmct,Ci~,8titi,ZIPC& I- OptlO”al 8.DATE OF SUeM18810N(YYMMDDJ
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