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FOREWORD

This standard is the technical baseline for the design and construction
of electronic equipment for the Department of Defense. It captures in one

~A LR X120 o | L S =0 ml A [
doeument, unGer Sultable supject uca.ulf'igs, fundanmental design regquirements 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 was prepared and is biannually updated through the
cooperative efforts of Government and industry, The following Government
docunments are intimately associated with this standard:

MIL-I-983 Interior Communication Equipment, Naval Shipboard, Basic Design
Requirements for ’

MIL-E-4158 Electronic Equipment, Ground, General Requirements for

MIL-E-5400 Electronic Equiopment, Airborne, General Specification for

MIL-E-8189 Electronic Equipment, Missiles, Boosters and Allied Vehicles,
General Specification for (Not for New Design)

MIL-E-8983 Electronic Equipment, Aerospace, Extended Space Environment,
General Specification for

MIL-P-11268  Parts, Materials, and Processes Used in Electronic Equlpment

MIL-E-11991 Electrical-Electronic Equipment, Surface Guided Missile Weapon
Systems, General Specification for

MIL-E-15400 Electronic Interior Communication and Navigation Equipment,
Naval Ship and Shore, General Specification for

MIL-F-18870 Fire Control Equipment, Naval Ship and Shore, General
Specification for

MIL-T-21200 Test Equipment for Use with Electronic and Electrical Equlpment
General Specification for (Not for New Deaign)

MIL-T-28300 Test Equipment for Use with Electrical and Electronic Equipment,
General Specification for

FAA-G=-2100 Electronic Equipment, General Requirements
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STANDARD GENERAL REQUIREMENTS FOR ELECTRONIC EQUIPMENT
1. SCOPE
1.1 Requirements applicable to electronic equipment. This standard covers

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

1.2 Revision of requirements. Revisions of individual requirements are
indicated by a date below the requirement number located at the bottom of the
page. A note, "Supersedes Requirement (no.) {(date)", is placed in the lower
corner of each revised vage, Opposite the regquirement number and date. When
the basic document is revised, those requirements not affected by change retain
their existing date.

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

1.3 Method of reference. Requirements contained herein shall be referenced
in the individual apecification by specifying this standard and the requirement
number.

1.4 Interrelationship of requirements. FEach requirement is intended 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, cannct retain a clear-cut separation or isolation
from others so that when requirements of MIL-STD-454 are referenced in a
specification some requirements will undoubtedly have a direct interre-
lationship with other requirements, This interrelationship should be taken
into consideration when invoking or using these requirements.

2. APPLICABLE DOCUMENTS

2.1 Individual requirements. See each individual requirement for reference

to any applicable documents contained therein. Documents referenced in the
individual requirements apply to the extent specified therein.

2.1.,1 Applicable issues. Unless otherwise specified, the applicadble issues
shall be those listed in that issue of the Department of Defense index of
Specifications and Standards (DODISS) specified in the solicitation. The
applicable issue of industry documents shall be the issue specified.

2.1.2 Lopies. Coplies of specifications, standards, drawings, and publi-
cations required by contractors in connection with specific¢ procurement
functions should be obtained from the procuring activity or as directed by
the contracting officer. /
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2.1.3 Industry addresses. Addresses for obtaining documents referenced herein
but not obtainable from the Government are as follows:
AGMA American Gear Manufacturers Association

1330 Massachusetts Ave., NW
Washington, DC 20005

ANST American National Standards Institute
1430 Broadway
New York, NY 10013

ASM American Society for Metals
" Metals Park, OH 43073

ASTM American Society for Testing and Materials
1915 Race Street :
Philadelphia, P& 19103

AW3 American Welding Society
2501 NW 7th Street
Miami, FL 33125
* BIA Electroniz Industries Association e
2001 Eye Street, NW . : S
Washington, DC 20006 R

(2

* [EES Institute of Tlectrical and Electronics Engineers
Standards Operations
345 East 47th Street
New York, NY 10017

[ &

NAS _Nat;onal Standards Assoriation . )
1321 Fourteenth Street, NW ’
Wasnington, D¢ 20005

NFPA Hational ¥ire Protection Association
B70 Atlantic Avenue i
Boston, MA (2210 g =

oL Jaderwriters Laboratory, Incorporated
207 € Ohio Street
Chicagon, IL 60611

3. DEFINITIONS

3.1 As used in this standard, the word "airborne" denotes thogse applications
peculiar to aircraft and missile or other systems designed for operation
primarily within the earth's atmosphere; "space" denotes application peculiar
to spacecraft and systems designed for operation near or beyond the upper
reaches of the earth's atmosphere; and "aerospace” includes both airborne and
space appplications.

3.2 Other terms are defined in the individual requirements.
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4. GENERAL REQUIREMENTS

4.1 Application. The requirements contained herein are intended to provide
uniform requirements applicable to electronic equipment, unless otherwise
specified in the requirement, and shall be incorporated by reference in general
equipment specifications, Other documents may reference requirements when
applicable.

4.2 Use of selection and application standards. 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
standard.

5. DETAIL REQUIREMENTS
5.1 Individual reguirements for electronic equipment follow.
6. NOTES

6.1 The margzins of this standard are marked with asterisks to indicate where
changes (additions, modifications, corrections, deletions) from the previous
issue were made. This is done as a convenience only and the Government assume
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 margzinal notations and relationship
to the last previous issue.

Custodians: Preparineg activity:
Army - ER Air Forece - 13
Navy - AS

Air Forece - 11

Review activities: Project GDRQ-0032
Army - AR, AV, CR, ME, ML, T%S
Navy - EC, SH, 0S8
Air Force - 17, 19, 85

Jther:
DLA - E3
FAA
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REQUIREMENT 1
* SAFETY DESIGN CRITERIA - PERSONNEL HAZARD

* 1, Purpose. This requirement establishes safety de=sign criteria and Drov1des
guidelines for personnel protection.

: 2. Do igabl ir 1:
MIL-B-5087 Bonding, Electrical, and Lightning Proﬁection, For
. Aerospace Systems :

MIL-STD-1310 Shipboard Bonding, Grounding, and Other Techniques’
for Electromagnetic Compatibility and Safety Py
Shielding '

MIL-STD-1U472 Human Engineering Design Criteria for Military
qufpmq . Equipment and Facilities

MIL-HDBK-600 Guldellnes for Identification, Markings, Labellng,
Storage, and Transportation of Radloactlva

_ Commodities '

ANSTI C95.1-1982 Safety Levels with Respect to Human Exposurée to
Radio Frequency Wlectromagnetlc Fields, 300 KHz to
100 GHz

ANSI €95.2-1982 Radio Frequency Radiation Hazard Warning Svmbol

ANSI N2.1-1969 Radiation Symbol

ANSI Z35,1-1972 Accident Prevention Sizns, Soecificatioq.for

ANST Z35.2-1968 , Accident Prevention Tags, Specification: for

* ANSI 735.4-1973 Specification for Informational Signs Complementary
‘ to ANSI Z35.1, Accident Prevention Signs
ANSI Z53.1-1979 Marking Physical Hazards, Safety Color Code for
® NFPA 70-1984 National Electric Code

Code of Federal Regulations, Title 10, Chapter I, Part 20
Code of Federal Regulations, Title 21, Chapter 1, Subchapter J
Code of Federal Regulations, Title 29, Chapter XVII, Part 1910

- 3. Definitions. The followineg definitions apply to Requirement 1.

3.1 Chassis, electrical equipment. The chassis is a structural item
fabricated in such manner as to facilitate assemblage and interconnection of
electrical or electronic items for the specific purpose of providing a baasis
for electrical or electronic circuits. It normally has drilled or stamped
holes to accommodate the items but may include only the items necessary for its
own mounting and support.

.2 Frame. The frame is any construction gystem fitted and united together,
designed for mounting or supportineg electrical or electronic parts or units.

W)

3.3 Fajill-safe. The design feature of a part, unit or equipment which causes
the item to fail only into a nonwhazardous mode.

Supersedes
REQUIREMENT 1 REQUIREMENT 1
33 August 1984 14 February 1986

1-1
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4, General conaideration. The design and develonment of all mili{tary

18n angd devealopment LAl kWAL Y

electronic¢ equipment shall prOV1de fail-safe features for =afety of personnel
during the installation, operation, maintenance, and repair or interchanzing of
a complete equipment assembly or component parts thereof.

PR RIS

4.1 Additional considerations. Prdper instructions in accident prevention and
first-aid procedures should be given all persons engaged in electrical work to

fully inform them of the hazards involved.

a. Current rather than voltage is the most important variable in establishing .
the critericn for shock intensity. Three factors that determine the severity

of electrical shock are: (1) quantity of current flowing throuzh the body;

(2) path of current through the body; and (3) duration of time that the

current flows through the body. The voltage necessary to produce the fatal

current is dependent upon the resistance of the body, contact condi

il 2L SL0lIVT UL Wil WL (9

the path through the body. See Table 1-I.

Table 1-I. Probable Effects of Shock.

Vs man b

AC DC Effects
25 Hz to 400 Hz .
0=1 -l Perception
1-4 Yy-15 Surprise
h-21 15=-80 Reflex action
21=40 80-160 Muscular inhibition
40-100 ' 160-300 Respniratory block
Qver 100 Over 300 Usually fatal

¢

b. Sufficient current passing through any part of the body will cause severe
burns and hemorrhages. However, relatively small currents can be lethal if the :
path includes a vital part of the body, such as the heart or lunsks. FRElectrical
burns are usually of two types, those produced by heat of the arc which occurs
when the body touches a high-voltage circuit, and those caused by passaze of
electrical current through the skin and tissue. There are various methods of
incorporating adequate safeguards for personnel, many of these methods being
implicit in routine design procedures. However, additional design requirements
and relative information pertaining to safety of personnel are outlined and
detailed in this military standard. While current is the primarv factor which
determines shock severity, protection requirements are based upon the voltage
involved to simplify their application. All voltages expressed aoply to the de
value or the rms value for ac. 1In cases where the maximum current which can
flow from a point is less than the values shown above for reflex action
protection, requirements may be relaxed with the approval of the procuring
activity.

Supersedes
QUIREMENT 1 REQUIREMENT
Feb 1 ) 1

1
nbDy |
_')U HU!,UEH: YO
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¢. 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-STD-1472 should
be used as a. gu1de. : : S L : - T I

W
t

5. vEngLngaL._hThe de31gn shall 1ncorporate methods to protect Dersonnel .
from accidental contact with voltages in excess of 30 volts rms or dec -during
normal operation of a complete equipment. Means shall be provided 80 that.
power may be cut off while installing, replacing, or interchanging a "complete
equipment., assembly, or part thereof. Personnel shall be protected from
capacitor discharges and when changing fuses or tubes, .The main power ON-OFF
switeh located on the equinment (clearly labeled as such) shall cut off all
power:to the .complete equipment. The, power input side of the qu1f0h and ‘the
incoming power 11ne connectlons shall -be given physical protection against
accidental contact. :Suitable internal protective measures are defined in Table
1-I1. . - P S S S s '
5.1 Electrical power. .Interface with electrical power sources shall be in.
accordance with the applicable regulatlons or requiremeats.  (For example, -
commercial power input shall be in accordance W1th NFPA 70. )

* 5.2 Ground pg;gg;iaL The de31gn and constructlon of - equlpment, excludlng
self-powered equipment, shall insure that all external parts, surfaces, and :
shields, exclusive of antenna and transmission line terminals, are at ground ...
potential at all times during normal operation. The design shall include ;
con31deration of Zround currents and voltage limits (p0331ble arcing) - e _g
established on’'a basis of hazardous loécation. Auy sxterndl or utelucnuaut;q
cable, where a ground is part of the cirenit, 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 cabdles, shall the shield be depended upon for a
current-carrying ground connection. Antenna and tranmission line terminals.
shall be at ground: potential, except for radio frequeucy (rf) energy on their
external surfaces‘ Plugs-and convenience outlets for ‘use with metal cased
portable tools and equlpment shall have provisions for automatlcally grounding
the metal frame or case of tools and equipment when the plug is mated. w1th

receptacle, and the grounding pin shall make first, breax last. . - s

* ;glﬁ_p owered egg;n_gnp Self-powered equ1pment shall have all- external °
surfaces at tne.same potentlal. : S 7 ' . N i
5.3 Gf‘"rd*r“. Ground connections to shields, hinges, and other mechani
parts shall not be¢ used to complete electrical tircuits. A point on the
electrically. conductive chassis or equipment frame shall 3erve a3 the common
tie point for statice and safﬂty groundlng. The path from the tie pointito °
ground. snall' ' t = . - ‘ B

2. Be cont1nuous~and oermanent,*" N <ol T T

b. Have ample carrylna capacity to- conduct safely any fault currents that may
be imposed upon it.’ : h

. Supersedes

REQUIREMENT

REQUIREMENT 1
30 August 19 1

1
8y s ry
B4 .

- A
14 February 900

1-3
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¢. Have impedance sufficiently low to limit the potential above zround and to
facilitate the operation of the overcurrent devices in the circuits.

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

[

grourna disconnection,

5.3.1 Hineed or slide mounted panels and doors. Panels and doors containing
meters, switches, test points, etc, shall be attached or “inged in such a
manner as to insure that they are at the same ground potential as the equipment
in which they are mounted whether in a closed or open position. Hinges or
slides shall not be used for grounding paths. A ground shall be considered
satisfactory if the electrical connection between the door or panel and the
system tie point exhibits a resistance of 0.1 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,
awitches, test points, ete, shall be zrounded whenever possible.

Hbl

[«]

5.4 Groundineg to chassis. Ground connection to an eleectrically conductive
chassis or frame shall be mechanically secured by solderines to a spotwelded
terminal lug or to a portion of the chassis or frame that has been formed into
a soldering lug, or by use of a terminal on the ground wire and then securing
the terminal by a serew, nut, and lockwasher. The screw shall fit in a tapped
hole in the chassis or frame or it shall be held in a throuch-hole by z 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 resistant connection., When
aluminum or alumium alloys are used, the metal around the gzrounding screw or
bolt hole may be covered with a corrosion resistant surface film only if the
resistance through the film is not more than 0.002 ohm.

5.5 Shielding. Except where a conflict with single-point shield grounding
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-carryine parts or
grounding to the chassis or frame at any point other than the ground
termination. The shielding shall end at a sufficient distance from exnosed
conductors to prevent shorting or arcing between the.conductor and the

shielding.

5.6 Bonding in hazardous areas. FElectronic equipment to be installed in areas
where explesive or fire hazards exist shall be bonded in accordance with
MIL-B-5087 for aerospace systems, MIL-STD-1310 for shipboard sytems, and NFPA
70, Chapter 5, for ground systems, or as otherwise specified in the detail
equipment specification.

5.7 Guards and baprriers. All contacts, terminals and like devices having
voltages between 70 and 500 volts rms or dec with respect to ground shall be
guarded from accidental contact by personnel if such peoints are exposed to
contact during direct support or operator maintenance. Test probe holes may be
provided in the barriers or gzuards where maintenance testing is required.

Supersedes
REQUIREMENT 1 REQUIREMENT 1
14 February 1986 30 August 19834

1-4
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5.7 .1 _ngLjaljuiggﬂggggg;ng Assemblies operating at ootentials in excess of
500 volts shall be completely enclosed from the remainder of the assemblv and
1nterlocked in accordance with 5.8.

5.7.2 Permanent terminations. Terminations such as soldered connections to
transformers, connectors, splices, ete, which are normally permanent’ and not’
used during routine maintenance testing, may be protected by permanent
insulation such as shrink sleeving, tubing, insulating shields, Ptc, provided
the material is rated for the potential exposed voltage.

5.7.3 Guarding of rf voltages. Transmitter output terminals, antennas and
other devices that carry sufficient radio frequency (rf) voltage to burn or
injure personnel shall be protected from accidental. contact in the same manner
as for ac voltages in the 70 to 500 volt rangp‘

5.8 Interlocks. Various eguipment designs require different approaches to the
use of interlocks. Interlock use does not modify any other requirements of
this standard and shall be con31stent with equipment or syatem sp@clflcatlons.
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guarded from accidental contact only if they are completely enclosed from the
remainder of the equipment and are separately protected by nonbypassablp
‘interlocks. (A&n example of an equipment where such compartmentalization-is
desirable is a display unit which utilizes a hizh vdltaze power supply for a
cathode ray tube.) Modularized or sealed hnigh voltage assemblies which are
opened only at depot level are exempt Ffrom interlocking requirements when
approved by the procuring activity. When a unit is provided with access doors,
covers3 or plates, these access poiqts shall be interlocked as follows:

R

[

a. No interlocks are required when all potentials in excesas of 70 volts ar=
completely protected with guards or barriers to preveant accidental contact
under all conditioas of operation or any level of maintenance.

b. Bypassable interlocks are required when voltages hetween T0 and 500 volts @
are exposed as the result of an access door, cover, or nlate being opened.

Hote that these internal voltages are allowed to be unguarded only if thev are

not exposed during direct support or operator maintenance. '

2. Nonbypasaable interlocks are reauired when any voltage in exces a af ‘50

................... =02 YLLTo%

o] 0
volts is exposed as a result of an access door, cover or plate being opened.

5.9 Shorting rods. Shorting rods shall be provided with all transmitting
equipment where voltarges are in excess of 70 volts rms or de. Where size
permits, shorting rods shall be stored within the transmittineg equipment,
permanently attached, and readily accessible to maintenance personnel. The
permansntly attached rod shall be connected through a flexible stranded copper
wire (covered with a 'transparent sleeving) to the stud provided at the
transamitter main frame. Where size does not permit interhal storage of the
shorting rod, a grounazna stud shall be provided to oermlt attachnnent of 2
portable shorting rod. The connection to the stud shall be such that
accidental loosening or high resistance to tae ground shall be prevented.

Sﬁpersédes
REQJLREMENT 1 REQUEREMENT 1
14 February 1785 30 August 1984




Downloaded from http://www.everyspec.com
MIL-STD=-454K

5.10 Meter safety. Unless otherwise specified in the equipment specification,
meters shall have provision for overload bypass or alternate protection to
eliminate high voltage potential or current at the terminala in the event of
meter failure.

5.11 High voltage protection. 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 throusgh the application of voltage dividers or other techniques,
such as the use 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 the diameter of the probe hole and a minimum of 0.06 inch. If a
voltage divider is usea, the VOLDage divider resistance between the test pu;uu
and ground must consist of at least two equally valued resistors in parallel.
Full details shall be gziven in the instruction book or maintenance manual as to

the method used in the equipment to obtain the voltage at“the test points.

5.12 High current. protection. 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

12 + 4 1 3
short circuiting by tools, jewelry or remcvable conductive assemblies. This

may be accomplished by one or more of the following:

a. Use of guards and barriers.

b. Sufficient space separation to prevent short circuits.
¢. Caution - warning signs.

5.13 Dischargine devicesa. High voltage circuits and cap301tors shall be
provided with discharzing devices unless they discharge to 30 volts or less
within two seconds after power removal, These protective devices shall be
positive aeting, highly reliable, and shall actuate automatically when the case
or rack is opened. When used, shorting bars shall be actuated either by

”m T 3 1 1 har
mechanical release or by an clcctrlcal sclensid when the door or cover is

opened. When resistive bleeder networks are used to discharge capacitors, the
nleeder 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 segonds.

5.14 Connectors, electrical. Connectors used to provide separation of or

connection to multinle electric cireuits 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 plug and receptacles of similar con-
figuration in close proximity, the mating plumgs and receptacles shall be
suitably coded or marked to clearly indicate the mating connections. Plugs

and receptacles shall not be of similar configuration if the major unit

gontains exﬁ-l osive items. The desi an of the connector ahall bhe such that the

operator is not exposed to electrical shock or burns when normal disconnect
methods are used. Exposed pin contacts shall not be energized (hot) after
being disconnected from the socket contacts.

Supersedes
REQUIREMENT 1 REQUIREMENT 1
30 August 1984 14 February 1986
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6. Radiation
6.1 icrowave, radi f d r diati imits
6.1.1 icabili f r rdas. The design of all equipment for

which a federal standard exists under the Code of Federal Regulations (CFR),
Title 21, Chapter I, Subchapter J, on the Radiation Control for Health and
Safety Act of 1958, shall conform to the appropriate federal standard. -

6.1.2 Microwave and rf radiation.  All electronic equipment or electrical
devices capable of emitting microwave or rf radiation between 300 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,
ete, 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 radigtion. All electronic or electrical devices capable of producing
X radiation shall be 30 desizned, fabricated, shielded and operated as to keen
personnel exposure as low as reasonably achievable. For equipment and instal-
lation design, shielding requirements shaldl be maintained at a1l times which
limit radiation levels to not greater than -2 millirocentgens (mr) in any one
hour and 100 wmr in any 7 consecutive days  at the operator position.or.within 5
em from the equipment (whichever is closer) in any unrestricted area accessible
to personnel. In addition, these levels shall be reduced whenever necessary to
ensure that exposed personnel never- receive an absorbed dose to the whole body
~or any critical organ in excess of 125 millirem per calendar gquarter or 500 .
"millirems per year. Other exposure shall be based on application criteria and
limits as required by Nuclear Regulatory Commission Rules-and Regulations, CFR,
Title 10, Chapter I, Part 20; OSHA Regulations, CFR, Title 29, Chapter XVIT,
Part 1910.96; and FDA Regulation, CFR,.Title 21, Chapter I, Subchapter J,
Radiological Health. Equipment which, when shields, covers, doors, ete,.are
removed, will allow ¥ radiation to exceed 2.0 mr per hour shall .be provided
with noabypassable interlocks.
6.1.4 Laser radiatjon. Laser equipment and system deéign, installation, and
written operational and maintenance procedures' shall conform to CFR,-Title 21,
~Chapter I, 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 regulatlons shall be usnd as a
design requirement.

5.1.5 ngiggiggdlgxgl_ggggg.- All microwave, rf, X, and laser radiation levels
emanating from equipment shall be verified by documented tests to demonstrate
compliance with this requirement. When modifications_to the equipment affect
performance or intended function, radiation levels shall be verified.

Sunersedes
REQIJLREMENT 1 REQUIREMENT 1
14 February 1985 30 Auzust 1984
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7. Switches

T.1 ln&gzlggka. Unless otherwise specified, interlock switches shall conform
to one or more of the following:

4. The "interlock is an automatic switch which eliminates all power from the
equipment when an access door, cover or plate is removed.

b. The bypassable interlock is an automatic switch with a manually operated
electrical bypass device to allow equipment wmaintenance 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
position to function normally.  Visual means shall be provided to indicate when
the interlock is bypassed. )

¢. The nonbypassable interlock is a switeh which has no provision for bypass.

7.2 BALng_athL

‘a. When required by the individual equipment specification, a battle short
switch shall be provided on the main operating consocle or assembly to
short-circuit all safety interlocks. An indicator light readily visible to

. a a1l dmdianka thnk +hao hobkdl + A nN
peraonne; shall indicate that the battle short switch is ON.

b, If specified in the individual equipment specification, terminals shall be
provided’ in each separate cabinet or console for connecting of external battle
short sw1tch or sw1tches.

< Ta3 §aﬁg§x_§glggng§ Safety switches which will deactivate associated
mechanical drive units shall be provided for the purpose of disconnecting these
units without disconnecting other parts of the equipment. All remotely located
units and assemblies 'shall have provision for nonoverrideable safety awitches

mlld e QISTINVILLTO SliRa L = e Yol LAWY SLUIINERAY LT 28l %vy =W TR

to allow independent disconnect in the associated equipment.

7.4 Momentary override. When circuit considerations require noninterruption
of power for efficient servieing, front panel momentary contact switches may be
used to override interlocks and permit access to the manual override.

8. Mechanical Hazards. The design of the equipment shall be such as to
provide maximum access .and safetyv.to persconnel while installing, operatineg, and
maintaining the equipment. Suitable protection shall be provided to prevent
contact with moving mechanical parts such as gears, fans, and belts when the
equinment is complete and operating, 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 gravity as low as possible to minimize
tipping over. Equipment design shall include provisions to prevent accidental
pulling out of drawers or rack mounted equipment components which could cause
equipment damage and injury to personnel. Equioment power switches shall be so
designed and located that accidental contact by personnel will not place
equipment in operation.

Supersedes
REQUIREMENT 1 REQUIREMENT 1
30 August 1984 14 February 1986
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8.1 Mechanigal interconnection. The design shall provide positive means to
prevent the inadvertent reversing or mismatine of fittings; couplings, fuel,
0il, hydraulic, and pneumatic lines; mechanical linkage; and instrunment leads
and electrical connections. When prevention of mismating by desien
considerations is not feasible, coding or marking shall be emplaved when
approved by the procuring activity. Coding and marking will not be approved as
a substitute for proper design of items involving explosives, emergency, or
safety critical systems.

a o Onthmdsa oo Fnnhaas Dhansrr
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from injury due to implosion of ¢ cathode ray tubes.
3.3 g;gaﬁﬁﬁiggna ilass fiber materials shall not be used as the outer
surface or covering on cables, wire or other items where they may cause skin
irritation to operating personnel. This does not preclude 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.

8.4 Insulation of controls. All control shafts and bushings thereof shall be
grounded whenever practicable. Alternatively, the control knobs or levers and
all attachment screws that can be contacted during use shall be electrically
insulated from the shaft.

8.5 Temperature. Where people are involved, and under conditi

operation, exposed parts, including the enclosure of the equlpment, shall not
achieve a temperature in excess of H509C at an ambient temperature of 25°C. The
temperature of front panels and operating controls shall not exceed 49°9C at the
same ambient temperature.

Ofi O1

‘<I

9. rki i ols
9.1 Marking

a. Guards, barriers, and access doors, covers or plates shall be marked to

indicate the hazard which may be reached upon removal of such devices, When .
nossible, marking shall be located such that it is not removed when the barrier

or access door is removed., Additionally, hazards internal to a unit shall be

marked adjacent L0 hazards if they are significantly different from those of -
surrounding items. Such a case would be a high voltage terminal in a group of

low voltage devices,

b. Physioal hazards shall be marked with color codes in accordahce_with ANSI
253.1 where applicable to electronic equipment. '

9.2 Sieng, labels, and marking. Danger, caution, etc, signs, labels and
markings shall be used in accordance with ANSI Z35.1 and ANSI Z35.4 to warn of
specifiec hazards such as voltage, current, thermal, physical, ete. The sizns,
labels, and markings shall be as permanent as the normal llfe expectancy of the
equipment on which they are affixed.

Supersedes
REQUIREMENT 1 REQUIREMENT 1
14 February 1984 30 Auzust 1984
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% 5. For potentials between 70 and 500 volts, warning signs or shield labels

shall be in accordance with ANSI 235.1, Class II, and ANSI Z35.4, and shall
- read, as, a mlnimum, "Cautlon - (Insert max1mum voltage appllcable) Volts",

® b, For potentlals in excess of 500 volts, warning signs or shield labels
shall be in accordance with ANSI Z35.1, Class I, and ANSI Z35. 4, and shall
read, as a’ mlnlmum, "Danger - ngh Voltage - (Insert maximum voltage
applicable) Volts".

s8i shall be in accordance

hall be provided on all radiation
shields to warn personnel of the radiation hazards involved upon removal
thereof, Any item which can emit radiation levels in excess of those
specified in paragraph 6 shall be labeled. Minimum safe clearance distances
shall be clearly marked. warnlng signs shall be posted in all areas having
electronic equlpment designed to operate between 300 KHz and 100 GHz with
intended electromagnetlc radiation levels exceeding those in paragraph 6.
Minimum safe clearance distances shall be clearly marked.

* o Microwave.
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d. (1) ‘Laser labels shall be in accordance with CFR Title 21 Chapter I,
Subchapter J, Part” 1040.

Military exempt laser labels: A permanent label shall be affixed on
n certified exemnt from CFR Title 91

v lager, systems that have hnn
J Luuux.g‘ JQU‘JU‘J Ulluv llr"‘-’ St hrl d

(Performance ‘Standards for nght -Emitting Products), which reads:

. I Td!

VL AT Tatlup e i sany

This electronic oroduct has been exempted 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 snould not be used without adequate protective devices

or‘proceduree. . T

* Sh1elds whlch protect personnel from X radiation shall be labeled in
accordance w1th Title 10 CFR Chapter I, Part 20

3.3 Igggl‘ Coding_foq accident prevehtion tags shall be in accordance with
ANSI 735.2. ‘

* 9.4 Marking of radioactive materjal. .The . marking or labeling of commodities

containing radioactive materials shall be. in accordance with Title 10 CFR
Chapter I, Part 20. MIL-HDBK-400 references known electronic items which
require marking and may be used as.a guide, .

9.5 Svmbolsl- The followldg‘symbole ehallﬁbe used as applicable:

a. Tonizing radiation hazard - ANSI N2.1.
b. Microwave and radio frequency radiation - ANSI C95.2

. e. Laser symbol - CFR, Title 21, Chapter I, Subchapter J, Part 1040.
Supersedes

REQUIRGMENT 1 - REQUIREMENT 1 -
30 August. 1984 E 1% February 1986
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10. Hazardous and restrictive substances. Consideration of the hazard
potential of a substance shall be given prior to material selection.

10.1 Carcinorens. Certain chemicals have been identified in the Ocecupational
Safety and Health Act (0OSHA) as cancer-producing substances (carcinogens).
Before using any materials which might contain these chemicals, they should be
evaluated in accordance with the CFR, Title 29, Chapter XVII, Part 1910.

10.2 Gases opr fumes. The materials, as installed in the equipment and under
service conditions specified in the specific equipment specification, shall not
liberate gases which combine with the atmosphere 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. The materials also shall not liberate gases which will produce an

Fmnaonthhana
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10.3 Merqury. Materials and parts containing mercury shall not be used
runless use of mercury is specifically required or approved by the procurine
activity.

10.4 Radioactive materials. Use of radicmactive materials shall conform to &

Nuclear Regulatory Commission regulaticons and shall require approval of the . :
procuring activity. Radium shall not be used to achieve self«luminosity.

Ta T s ™My

Sunersedes
REQUIREMENT 1 REQUIREMENT 1
14 February 1985 30 August 1984
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REQUIREMENT 2
CAPACITORS

1. Purpose. -This requirement establishes criteria for the selection énd
application of capacitors, ;

2. B : r 2:
MIL-C-39006/22 Capacitors, Fixed, Electrolytic (Noansolid Electrolyte),

Tantalum, (Polarized, Sintered Slug), 35°C (Voltage Derated
to 1250C), Established Reliability, 3tyle CLR79

MIL-C-39018 Capacitor, Fixed, Tlectrolytic {(Aluminum Oxide), fGeneral
Specification for
MIL-STD-198 Capacitors, Selection and Use of

3. Selection, ..Capacitors shall be selected and applied in accordance with
MIL-STD-198.

3.1 ﬂaziag;g4_ggmnng§§ign;gxng. Compression {spring plate) type variable

capacitors shall not be used.

a9 4 wvad namarn AioalantwmiAs D
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capacitors in molded caseza shall

3.3 Fixed, tantalum electrolytic. The use of wet slug tantalum capacitors

{except tantalum cased units in accordance with MIL-C-390035/22) requires the
approval of the procuring activity. For Naval Air Sysatems Command, silver
cased tantalum capacitors shall not be used and tantalum cased capacitors
require approval.

3.4 Fixed, aluminum electrolvtic. Fixed electrolytic {(aluminum oxiie)
capacitors shall conform to MIL-C-39018 and shall be selected from MIL-STD-19%.
Use of aluminum oxide electrolytic capacitors shall require approval of the
procuring activity.

Supersedes
REQUIIAEMENT 2 REQUIREMENT 2

1 September 1932 39 August 1983
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REQUIREMENT 3
FLAMMABILITY

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

2. Documents applicable to Requirement 3:

MIL~STD-202 Test Methods for Electronic and Electrical Component Paris
ASTM D568~T77 Rate of Burning and/or Extent and Time of Burning of
‘ Flexible Plastics in a Vertical Position, Test Method for

ASTM D635-81 Rate of burning and/or Extent and Time of Burning of
Self-supporting Plasties in a Horizontal Position, Test
Method for

ASTM D1000-82 Pressure-Sensitive Adhesive Coated Tapes Used for
Electrical Insulation, Methods of Testing

UL 94 Standard for Tests for Flammability of Plastic Materials

for Parts in Devices and Appliances

3. General. Flammability is a complex characteristic which combines ease of
ignition, surface flammability, heat contribution, smoke production, fire
zasses, and fire endurance. Flammability is a function of chemiecal
composition, physical configuration, temperature, availability of oxygen, and
retardants or additives.

4. Teats., 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-3TD-202, Method 111, as applicable. Pressaure sensitive adhesive tapes
shall be tested in accordance with the flammability test in ASTM D1000,
Materials not c¢overed 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., Fire retardant additives may be used provided they do not
adversely affect the specified performance reguirements of the basic materials.
Fire retardance shall not be achieved by use of nonpermanent additives to the
basic material.

Supersedes
REQUIREMENT 3 REQUIREMENT 3
29 August 1980 10 January 1933
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REQUIREMENT 4
FUNGUS-INERT MATERIALS

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

2. mwmmmm&

ASTM G21;70 Determining Resistance of Synthetic Polymeriec Materials to Fungi
Code of Federal Regulations, Title 29, Chapter XVII, Part 1910

3. Materials

a. For new designs, ounly 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 applications, they shall be treated by a method
that will render the exposed surface fungus-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 loss of the
orizinal electronic or physical properties required by the basic materials
specification.

3.1 Fungug susceptibilitv. Group I in table 4-I lists those materials which
are considered not to be nutrient to funzi in all modified states and grades.
"Group II 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 Fungus testingz. Group II and treated materials selected for other than
approved applications (see para 3) shall pass the fungus test specified in ASTM
G21. There shall be no visible growth 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 sufficient
evidence of acceptability.

3.2.1 HNonplastic materials. All nonplastic materials to be tested for
fungus-susceptibility in accordance with 3.2, such as paint, ink, coatings,
adhesives, lubricants, rubber, viscous damping fluids, silicone grease, etc,
shall be prepared in the form of 2-inch squares or circles no wmore than
1/16=17ch thick for testing. Liquid or paste materials shall be prepared by
impregnating to saturation a sterile s3ample of zlass fabrie.

3.3 Caprcincgens. Certain chemicals have been identified in the Occupational
Safety and Health Act (OSHA) as cancer-produciag substances (carcinogens).
Before using any materials which might contain these chemicala, they should be
evaluated 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
REQUIREMENT 4 AEQUIREMENT 4
1 August 1975 _ 25 September 1977
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Table 4-I. Fungi Susceptibility of Materials
GROUP 1
(Fungus~inert in all modified states and zrades)
Acrylics 1/ Polyamide

Acrylonitrile~atyrene

Aerylonitrile-vinyl- chlorlde
copolymer

Asbestos

Ceramics

Chlorinated polyether

Fluorinated ethylenepropylene
copolymer (FEP)

Plastic laminates:
Silicone~=-glass fiber
Phenolic-nylon fiper

Piallyl phthalate

Polyacrylonitrile

Polycarbonate
Polyester-glass fiber laminates
Polyethylene, high density
{above 0.940)
Polvethvlene terephthalate
Polylmlde
Polymonochlorotrifluoroethylene
Polypropylene
Polystyrene
Polysulfone
Polytetrafluoroethylene
Polyvinylidene chloride
Silicone resin
Siloxane-polyolefin polymer
Siloxane-polystyrene

D

SROUP 1II
“(Not fungus-resistant in all grades;
fungus-resistance shall be established by test)

ABS (acrylonitrile-butadiene-styrene)
Acetal resins

Cellulose acetate

Cellulose acetate butyrate
Epoxy-glass fiber laminates
Epoxy-resin

Lubricants
Melamine-formaldehyde
Organie polysulphides
Phenol-formaldehyde
Polydichlorostyrene

Polyethylene, low and medium
density (0.940 and below)

- .~ b leamerarT

ru;ymcuu}; mELnacryLacs

Polyurethane (the ester types
are particularly susceptible)

Polyricinoleates

Pelyvinyl chloride

Polyvinyl chloride-acetate

Polyvinyl fluoride

Rubbers, natural and synthetic

Urea-formaldehyde

1/ Literature shows that under certain conditions polyamides may be attacked
by selective micro~organisms. However, for military anplications they are

consgidered group I.

RIQJIREMENT 4
25 September 1977

Superasedes
REQTIREMENT 4
1 August 1975
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RE:EQUIREMENT' 5

SOLDERING

1. Purpose. ThlS requ1rement establishes procedures for making soldered
electrical and electronic connections.

2. Docum ' i irem : , . |
D-E-760 . .. Ethyl Alcohol, (E ha nol); Denatured Alcohol, and Proprietary
. Solvents :
0-T=-236 Tetrachloroethylene (Perchlorcethylene) Teohnlcal Grade
Q0-3-5T71 Solder; Tin Alloy; Tin-Lead Allcy; and Lead Alloys
) TT-I-735 Iscpropyl .Alcohol
) MIL-F-14256 Flux, Soldering, Liquid (Rosin Base)
MIL-P-28809 Printed Wiring Assemblies
MIL-P-50884  Printed. Wiring, Flexible, General Specification for
MIL-T-81533 Trichloroethane 1, 1, 1(Methyl Chloroform} Inhibited, Vapor
Degreasing -

. MIL-P-81728 Plating, Tin-Lead (Rlectrodeposited)

' MIL-STD-202 Test Methods for Electronic and Electrlcal Component Parts
1»TMIL. STD=275 - Printed Wiring for Electronic Equipment - '

¢ MIL-STD-750 Test Methods for Semiconductor Devices

MIL-3TD-883 Test Methods and Procedures for. Microelectronics
.~ 3. Materials

3.1 Flux. R031n fluxes conformlng to types R or RMA of MIL F-14256 shall be
used for making electrlcal and electronic connections except that type RA flux
of MIL-F-1U256 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 insulation or stranded or braided wires shall not be
soldered utilizing type RA flux. For the Army Electronics Research and
Development Command (ERADCOM), Communications Electronics Command .(CECOM),

and Avionics Research -and Dpvelopment Command {AVRADCOM), the use of RA flux
requires approval. For fluxing purposes, a soldered 301nt which functions as
both a mechanical and an electrical connection (for example 1n grounding

annl ot iAana Lhmanoh o ohocaia Y akall ha consi ~
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3.2 Solder. Unless otherwise specified by the procuring activity, the solder
alloy shall conform to comDOSLtlon 5nb0, Snb2, or Snb3 of QD-5-571. The flux
of flux-cored solder shall be type R or RMA of QQ-5-5T71, 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 ¢leanliness requirements of
MIL-P-28809, However, stranded or braided wires or solid wires with sleeve
typve insulation shall not be soldered utilizing type RA flux. For the Army
Commands listed in 3.1, the use of RA flux requires approval.

Supersedes
REQUIREMENT 5 . REQUIREMENT 5
30 June 1979 15 March 1980
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4, Preparation of conductors and terminals

4.1 Stripping insulation, Sufficient insulation shall be stripped from the 0
wire or leads to provide for insulation clearances as specified in 5.1.4. In

stripping insulation, care should be taken to avoid nickine or otherwise

damaging the wire or the remaining insulation. The number of damaged or

severed strands in a single lead shall not exceed the limits given in table

5-I. ULeads used at a potential of OkV or zreater shall have no broken strands.
Insulation discoloration resulting from thermal stripning is permissible.

TABLE 5-I. Limits.

Maximum allowable nicked
Number of strands or broken strands B,

Leas than 7 0
=15 1

16-18 2
19-25 3
26-356 Y
37-40 5

41 or more 5

.2 ing of ¢ ctor d termi 8. Conductor surfaces to be soldered
shall be clean prior to soldering. Cleaning may be as follows:

a. Grease and o0il shall be removed from conductors and terminals by applying
a noncorrosive solvent such as: 1, 1, I1-trichloroethane conforming to
MIL-T-81533; ethyl alcohol conforming to 0-E-760, tvpe III or isoprooyl alecohol
conforming to TT-I-735; or tetrachloroethylene conforming to 0=-T=-235.

b. Oxides and varnishes shall be removed by methods which do not damage leads
or parts, and which do not cause contamination or hinder solder wetting.

¢. Sand hlasting shall not be used.
d. Dust or other loose matter shall be removed.

4.3 Pretinning (presolder coating) conductors a ermin . Wire and part .
leads, with or without attached terminals, shall meet the solderability
-requirements of Method 2025.3 of MIL-STD-7%2 for semiconductors, Method 2003.2
of MIL-STD-883 for mierocelectronics, and Method 218 of MIL-STD-292 for other
electrical and electronic component parts. Pretinning (presolder coating) of
electroplated tin-lead in accordance with MIL-P-81728, or hot dip solder which
is N.0003 inch minimum thickness mav be used on parts which will subsequently
be soldered. Tinning of a stranded wire shall not obscure the wire contour at
the termination end of the insulation to permit inspection of the wire for
damage. Heat sinks shall be applied to leads of heat sensitive parts during
the tinning operation. The preconditioning/pretinning solder pot shall be
maintained in accordance with T.U.2. Wicking, the canillary flow of solder
along the wire, is permitted; however, solder shall not obscure the contour of
the conductor at the termination of the insulation. The leads of all devices
to be nlanar mounted shall be pretinned prior to installation.

Supersedes
REQUIREMENT 5 REQUIREMENT 5
15 Maran 1980 30 June 1979

5-2




Downloaded from http://www.everyspec.com

MIL-STD=-454K

5. Attachment of wires and leads
. 5.1 Attachment of wires and leads to terminals

5.1.1 Wire and lead wrap-around. 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 wires 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 turns 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 as connector solder cups,
slotted terminal posts, heat shrinkable solder devices, ete. Lead extension
shall be restricted to the limits required by design to prevent equipment

¥ malfunctlon_ In no raae shall wires be tﬁ'rappeu o

1 |. ]
n . —{(+

a. Full Turn b. 3/4 Turn ¢. 1/2 Turn
FIGURE 5-1. Mire and lead wrap around.

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

0.030 MIN 0.030 MIN
. STRAIGHT STRAICHT
‘ T0 2 DIA T 2 DIA
wELD
Lo |
a. Standard Bend b. Welded Bend
LEAD DIA (inch) MINIMUM RADIUS (R)
up to 0.027 1.0 D
from 0.028 to 0.047 1.5 D
0.048 and larger 2.0D

FIGURE 5-2. Lead bend.

. Supersedes

REQUIREMENT 5
30 June 11979
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a connection point shall have a minimum lead-connection-to-body offset of at
least 2 lead diameters or thicknesses (but not less than 0.030 inch) as an |
allowance for stress relief to mininize tensile or shear stress 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 means, the
lead(s) on only one of the opposing sides of the component need be so
configured. Typlical examples of stress relief are included in figure 5-3.

5 1.3 §§:§§§ relief. Axial or opposed lead devices with leads terminating at Ii

]
D
-]
ke
¢
D
a
X
by
i
j=2
r
.l
=N
te
(T
{n
[}

itl either Alternate method for devices
secured or unsecured to with unsecured bodies R

LH

0]

ke

fy T4

e

»
»-
>

A > 2 times lead diameter or thickness but not less than 0.030 inch e

Iy

FIGURE 5-3. Ivpical stress relief bends.

5.1.4 JInsulation clearance. Clearance between the end of the insulation and
the solder of the connection shall be as follows:

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, Maximum clearance: Clearance shall be less than two wire diameters
(including insulation) or 0.060 inch, whichever is 1arger, but shall not permit
shorting between adjacent conductors.

. Supersedes
REQUIREMENT 5 REQUIREMENT 5
15 March 1980 30 June ‘1979
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5.2 Attachment of wires and leads directly to printed terminal areas. Direct

attachmeat 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‘ Y PR TS, I

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

6.2 Applying flux. When used, liquid flux shall be applied in a thin, even
coat to those surfaces 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 su nding parts and materials.

vl

6.3 Applying heat. The areas to be joined shall be heated to cause melting of
the solder and wetting of the surfaces. Excessive time (slow heating) and
excegsive temperature shall be avolided to prevent unreliable joints and damage
to parts. Heat sinks 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 affected; if so, the item shall ba
replaced,

6.4 Applying solder. The areas to be joined shall be at the correct
temperature, then the solder shall be applied to the joint and not to the
soldering iron; however, a very small quantity of solder may be applied at th
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 Jjoint prior to
heating.

ﬂ)

6.5 Cogling. No liquid shall be used to cool a soldered connection. The
conaection shall be cooled in air at room temperature only. Heat sinks may be
used to expedite cooling. The connection shall not be subjected to movement or

stress at any time during the cooling and solidification of the solder.

6.5 Resoldering. Care should be taken to avoid the need for resoldering.
When resoldering is required, the quality standards for the resoldered con-
nection shall be the same as for the original connection. A cold solder or
disturbed joint will require only reheating and reflowing of the solder,

6.7 Flux residue removal. Flux residues shall be removed within one hour
after soldering by applying appropriate noncorrosive solvents as specified in
4.2.a and drying. Mechanical means such as agitation, brushing, ete, may be
used in conjunction with the solvents. The cleaning solvents and methods used
shall have no deleterious effect on the parts, connections, and materials being
eleaned. Ultrasonic cleaning may damage certain parts, particularly
transistors, and should generally be avoided.

Superaedes
REQUIREMENT 5 REQUIREMENT 5
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Te Mw.mm_m ring assemblies -
o i ief

T. Precleaning. Cleanllness of the part leads and printed wiring. surLaces

shall be sufficient to insure solderability. -

7.2 Flux application. Liquid flux shall be applied by the dip,.spray,.brush,
roll, wave, or foam method and shall form a thin coating on the surface. The:
flux may be thinned as necessary to meet the requirements on flux application;
however, the flux shall still meet the requirements of 3.1. Drying the flux.to
- a tacky consistency before wave soldering will prevent solder: Splattercnﬂliﬁﬁp

[t}

T«3 Preheating. Preheating the printed wiring assembly before solderlng is
advisable and will improve solder flow and reduce the required dwell time. The
preheat temperature shall not exceed the maximum temperature rating of parts..

7.4 Solder bath. The solder bath shall be maintained at a teaperature of -232°
to 288°C (4500 to 5509F). 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 the 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 cause 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 reaulrements of
T.0.1b. . : R

T.4.1 Maintenance of solder pggi&x To maintain the Droper purity ofzsoIderJ

g assemblies. . s

a. Before soldering a printed wirine beard, all dross appearing.on the surface
shall be removed. To prevent contamination of the solder, stainless steel or
polytetrafluoroethylene (TFE) shall be used for stirring solder- and-removiag. ®
dross. Dross blankets may be used provided the blankets do not contaminate the
solder. : : + B
b. If the amount of any individual contaminant or the total of.contaminants::
listed exceeds the percentages specified in table 5-11, the solder shall be
replaced or altered to be brought within soeclflcatlons.

7T.4.2 lQ§QﬁQLMﬂlJZ&LJﬂQ&&QLJ&LJ&X Solder in solder baths shall be oL
chemically or spectrographically analyzed or renewed at the testiag frequency
levels shown in table 5-II, column B. These intervals may be lengthened:to the
aight-hour operating days shown in column C when the results of analyses
provide definite indications that such action will not adversely affect the .
purity of the solder bath. If contamination exceeds the limits of table 5-IT1,
intervals hetween analyses shall be shortened to those esight-~-hour operating .-
days shown in column A or less until continued npurity has been assured by
analyses. Records containing the results of all analyses and solder bath’usaRe
shall be available to the procuring activity.

Supevsedés ot
REQIIREMENT 5 REQIIREMENT '5
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T.4.2.1 Guidelines. The information provided in the right column of Table
5«11 iS»pbeéented to assist in the monitoring of the soldering operation and
may be used to indicate a need for increased frequency of testing, other than
that shown in columns A, B, and C, to insure proper purity levels.

T.5 E;ux_ngaigygwggmgxal Flux residues shall be removed in accordance with
6.7. - )

7.6 BResolderine. Tne automatic soldering operation may be repeated once
provided that the reheating and resoldering does not introduce degradatio

R Llig Alll LEaULUCI LI A = HaLt WUTRl

¥
n of

parts or printed wiring boards.

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

3. Agg;jj5uugLimzlggningungggggzgg. It is not the intention of Requirement 5

to exclude other .acceptable procedures for applying flux and solder in making
soldergd 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, %, 5, 6, 7, and
appropriate subparagraphs.) .
a, Préparation and cleanliness of parts and wires

b. Proper attachaent of wires and leads

¢. Materials - fluxes, solders, and cleaning solvents ;

d. Application of fluxes and solders

e. Temperature control.

. Postsoldering cleaning. Terminations made with dev1ces having premeasured
amounts of solder and type R or RMA flux encapsalated in a preformed,

transparent, heat shrinkable, gelf-sealing insulating material do not vequire
f Lux r'emovaJ. . '

8.1 ZIvpical procedures. The following are typical additional acceptable
soldering procedures: :

a. Dip (sclder bath)
b.;-Hot-pléte
¢. Induction
d; Raliation

e. Hot-gas-blanket.

Supersedes .
REQUIREMENT 5 REQUIREMENT 5
30 June 1979 15 March_19§0
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8.2 Solderine suns. Soldering guns shall not be used.

8.3 Steel wool. Steel wool shall not be used.

9. Definitions

9.1 Soldered connection. A soldered connection is an electrical c¢onnection
which employs solder for bonding two or more metals with an alloy (solder).

9.2 Solder. Solder is a metallie 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 Soldering. Soldering is a process in which metallic surfaces in close
physiecal 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 Terminals. A terminal is a tie-point device used for the purpose of
maxing electrieal connections, Solder type terminals in common use include:
turret, bifurcated (slotted), hook, eye, tab, and solder cups.

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

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

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

9.8 MKettins. Wetting is the free flow and apreading of solder on a metallijc
surface to form an adherent bond.

9.9 (Cold sglder jaint. A cold solder joint is an unacceptable solder Joint
due to poor wetting and insufficient heat.

9.10 Rosin solder connection. A rosin solder connection is an unsatlisfactory
connection which contains entrapped flux.

3.11 Disturbed solder joint. A disturbed solder joint is antunsafisfaotory

connection resulting from relative motion between lead/wire and the terminal
area during solidification of the solder.

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

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

Supersedes
REQUIREMENT A - REQUIREMENT 5
30 June 1979 ; 15-March 1980
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9.4 Nonwetting. Nonwetting is a condition wherein a surface has contacted
molten solder but the solder has not adhered to all of the surface.

9.15 Excessive solder. 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 projection. A solder projection is an undesirable protrusion from
a solidified solder joint or coating.

9.17 FPlanar mounteqd devices. Terms that apply to flat or round leads of
planar mounted devices are defined in figure 5-4.

KNEE o

LOWER BEND RADlUS
| >
P
PN
e S

FOOT
CIRCUIT PAD

UPPER BEND RADIUS

HEEL

FIGURE 5-4. Planar mounted devices -~ definitions.

10. Workmanship. Workmanship shall be of a level of quality adequate to
assure 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 expose basis metal or where the bottom of the pit or void is not visible.

10.1 Inspection. Visual inspection of all scoldered connections and assemblies
shall be performed fo determine conformance to the requirements specified

herein.

11. Accept/reject criteria. Accept/reject criteria for soldered connections
shall be in accordance with figures 5-5 through 5-35.

Supersedes
REQUIREMENT 5 REQUIREMENT 5
15 March 1980 30 June 1979
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® Soms I R = 2T OR 2D MIN

MIN I4J
r———-—-ﬁj;/—_— . :Tfikfgézzzzj -

45° M_d

: 100° MAX

Leads shall be supported during forming to protect lead-to-body seal. ‘Bends
shall not extend into seal. Lead bend radius shall be two thicknesses or two

s 1Tvmman

trd mn Adamak s i e d e MTha anelao A Flhab namé A~ + i ot
Wire diameters minimum. 41 adli@ile Ul Lwlidlbk pal v Ul. [ 415 J.Cd.u ceiween ttihne UPWCGL

and lower bends in relation to the mounting pad shall be 45° minimum to 100°

r

maximum.
FIGURE 5-5. Planar mounted devices - lead forming.
ACCEPT REJECT
.010 MIN

| _
-i—_ﬁ__ s i T

\

Parts mounted over protected surfaces, or surfaces without exposed c¢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 body and the exposed circuitry

FIGURE 5-6. Planar unted devices = d for .

7N

\/>/’/\/ .
* W Minor lead deformation shall be allowed, provided
none of the following conditions exist:
No evidence of a short or potential short
N deformation.

Lead or body is not damaged by the deformation.
Top of lead does not extend beyond top of body.

FIGURE 5-7. Flanar mounted devices - lead rming.

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 leads. Heel must be completely over pad area.

FIGURE 5-8. Planar mounted devices - part placgement.

w

e

5% W

MAX LEAD 5% W %%QN LEAD
/ MAX>/ N \ 1

- ,/‘<::\\\\\/””’ ‘fb

PAD Az
_ \PAD

Flét 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. r mounted devices - laceme
Supersedes
REQUIREMENT 5 REQUIREMENT 5
15 March 1980 30 June 1979
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ACCEPTABLE

SN

MINIMUM REJECT
ACCEPTABLE
SIDE
l OVERHANG

P/
o SN 0

LEAD AT EDGE
OF PAD

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

FIGURE 5-10. Planar mounted deviges - part placement.

25% W OR D MAX

BN Iw OR 2D
,45’§§:\_ Toe end of leads may overhang the pad,

nrovided the minimum conductor snacing is
ninimum Con r sp g 13

-~ proyiued cuctor spacli
‘q§§é§;¢¢9, maintained, that the total overhang does
not exceed 25% of the lead width or -
’::;"\ diameter (round leads), and that the

minimum contact length is maintained.

FIGURE 5-11. Planar mounted devices - part placement.
Supersedes
REQUIREMENT 5 REQUIREMENT 5
30 June 1979 15 Marech 1980
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_

Round and flat leads shall be placed so that the heel does not extend beyond the
edge of the pad.

1

FIGURE 5-12. Planar mounted devices - gar; placement.

present on leads, shall not
— R TR TR B £ amh
a LIIE LIll L’Klleaﬂ Vel ).

FIGURE 5-13. Planar mounted devices - part placement. “

2T MAV 27 12D MAX
2i AR

—_ | 7/

Lead may be raised off the pad surface a maximum of two lead thicknesses or 1/2
lead diameter.

Figure 5-14, Planar Mounted Devices - Part Placement

Supersedes
REQUIREMENT 5 ‘ REQUIREMENT 5
15 March 4!900 lunie 1979
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DIAMETER (D) LEAD
_L—L— — SOLDER
———— \//(W N IIIINIENNIEES
.o "1fff:/ \ PAD
| Gy

25% D MIN

Minimum solder fillet height on round. leads shall be 25% of the lead diameter.
The outline of the lead must be discernible in the solder. '

FIGURE 5-15. Planar mounted devices - solder fillets. '

- SOLDER

T zzdin

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

FIGURE 5-16. Planar mounted devices - solder fillets.

MIDPOINT BETWEEN UPPER AND
LOWER BEND POINTS MIDPOINT OF LOWER BEND RADIUS

| A U

RAXIFUA ACCEPTABLE HEEL FILLET - " RINIMA ACCEPTABLE HEEL FILLET  AINIFUR ACCEPTABLE HEEL FILLET
FLAT AND ROUHD LEADS. o FLAT LEAD ROUND LEAD .

The heel fillet shall .pe 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
leads.t The solder fillet for any lead shall not extend beyond the midpoint
between the upper and lower bend points.

. FIGURE -5-17. Planar mounted devices - sqlder fillets.
Supersedes
REQUIREMENT .5 : REQUIREMENT %
30 June: 1979 15 March 1980
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HEATER BAR PROBE OR HOLD DOWN MARK

~ TOOL MARK

W

These tool marks shall not be cause for rejection.

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

ACCEPT ' REJECT

SOLDER-BR1DGED
< CIRCUITRY

SOLDER
OVERHANGS

PAD EDGE __._I S
TOP viEW

.% M
CONTOUR OF LEAD END
LEAD END / - NOT DISCERNIBLE

DISCERNIBLE
/f

SOLDER PROTRUSION ___
EXCESS SOLPER
FIGURE 5-19. Plated-thru holes - amount of solder on joint.

SOLDER DOES NOT
’OVERHANG PAD EDGE

TTOM VIEW

-

MAXIMUM AMOUNT OF SOLDER

Supersedes
REQUIREMENT % REQUIREMENT 5.
15 March 1980 30 June 1979
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ACCEPT

CONCAVE FILLET WETS
_ HOLE360° AT
(ﬂ//(,'uppm EDGE
/

REECT

-

SOLDER DOES NOT
. WET HOLE WALL

I |——~noriuer

OB
OLDER RECESSED ! ~ |
W

L

5% OF BOARD

HICKNESS, MAX.] T T

M VIEW

SOLDER FILLET DOES NOT

: GOOD WETTING 360° : EXTEND 360° AROUND
' PAD COVERAGE _ LEAD AND- HOLE
80%/0R MORE )

MINIMUM AMOUNT OF SOLDER ‘ : - INSUFFICIENT SOLDER -

FIGURE 5-20.- Plated-thru holes - amount of solder on ioint.

e
YOP VIEW o

B TTOM VIEW %

SATIN LUSTER AND FREEZE-LINE SURFACE CRACKED, GRITTY OR
PATTERNS (QUILTING) PRESENT GRANULAR APPEARANCE
. FIGURE 5-21. - 8= .
Supersedes
REQUIREMENT 5 REQUIREMENT -5
30 June 1979 15 March 1980
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/
N Q\

SMALL INCLUSION 1N FILLET DOES NOT SOLDER DOES NOT COMPLETELY COVER
CONSTITUTE DEWETTING. SURFACES OR DOES NOT FEATHER

SURROUNDING AREAS WELL WETTED. TO LEAD OR PAD SURFACES,
SOLDER GATHEKS INTO DROPLETS OR BALLS.

FILLET MAY BE CONCENTRATED ON
ONE SIDE OF PAD.
NO DEWETTING IN EVIDENCE

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

ACCEPT

BOTTOM OF VOIDS NOT VISIBLE

BOTTOM OF VOIDS VISIBLE

FIGURE 5-23. Plated-thru holes - voids.

Supersedes
REQUIREMENT 5 REQUIREMENT 5
15 March 1980 30 June 1979
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. MINIMUM ACCEPT

SOLDER FILLET NOT COMPLETE.
NUMERQUS VOIDS.
EVIDENCE OF DEWETTING.

&

SOLDER FILLET 100% COMPLETE, EXCESS SOLDER., LEAD NOT VISIBLE,
CONTOUR OF LEAD IS DISCERNIBLE. '

HEEL OF LEAD IS WETTED WITH SOLDER.
SOLDER SHALL FILL HOLE 75% OF
BOARD THICKNESS MINEMUM,

. FIGURE 5-24. Plated-thru holes - clinched leads and wires.
MINIMUM ACCEPT : REJECT

-

SOLDER FILLET NOT COMPLETE.
NUMERQUS VOIDS.
EVIDENCE OF DEWETTING.

SOLDER FILLEY 100% COMPLETE . | EXCESS SOLDER. LEAD NOT VISIBLE,
CONTQUR OF LEAD IS DISCERNIBLE

HEEL OF LEAD IS WETTED WiTH SOLDER.
NONPLATED THRU HOLE NEED
NOT BE COVERED WITH SOLDER.

. FIGURE 5-25. Nonplated-thru holes - clinched leads and wires.
Supersedes ‘
REQUIREMENT 5 REQUIREMENT 5
30 June 1979 15 March 1980
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ACCEPT  (MINIMUM)

SOLDER THAT JuUsT
COVERS THE WIRE
OR LEAD OVER THE
EXTENT OF THE WRAP,

SOLDER SHALL WET THE
TERMINAL AND WIRE OR
LEAD AND FORMA
ViSIBLE FILLET.

SOLDER DOES NOT
COVER THE WIRE OR
LEAD OVER EXTENT OF
THE WRAP OR FILLETING
IS INCOMPLETE.

REJECT  (EXCESSIVE)
ACCEPT  (MAXIMUM) S

i

A BUILDUP OF SOLDER
THAT COMPLETELY
OBSCURES THE
CONTOUR OF THE
WIRE OR LEAD OR
EXTENT OF THE WRAP.

SOLDER SHALL NOT
COMPLETELY OBSCURE
THE EXTENT OF THE WRAP,

SOLDER SHALL WET THE
TERMINAL WIRE OR LEAD.

FIGURE 5-26. Wire and lead soldering to terminals - bifurcated.
ACCEPT (MINIMUM) REJECT

MINIMUM AMOUNT OF SOLDER ALONG SOLDER BUILDUP ON TOP OF TERMINAL.
THE WIRE OR LEAD. WIRE OR LEAD WIRE OR LEAD NOT DJISCERNIBLE
END DISCERNIBLE IN TERMINAL. THROUGH TERMINAL.

ACCEPT (MAXIMUM)

Y | | LA

MAXSMUM AMOUNT OF SOLDER COMPLETELY
FILLS SLOT. WIRE OR LEAD END
DISCERN!BLE IN TERMINAL.

FIGURE 5-27. Wire and lead soldering to terminals - small slotted.
Supersedes
REQUIREMENT 5 REQUIREMENT 5.
15 March 1980 30 June 1979
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. ACCEPT (MiNIMUM) REJECT (INSUFFICIEND

SOLDER THAT JUST COVERS C ) SOLDER DOES NOT
THE WIRE OR LEAD OVER COVER THE WIRE
EXTENT OF THE WRAP. OR LEAD OVER
SOLDER SHALL WET THE DXTENT OF THE

TERMINAL AND WIRF OR LFA WRAP OR FILLETING

EAD <' X
AND FORM A VISIBLE FILLET. y % IS INCOMPLETE.

ACCEPT {MAXIMUM)

REJECT {EXCESSIVE)

SOLDER SHALL NOT COMPLETELY
OBSCURE THE EXTENT
OF THE WRAP.

SOLDER SHALL WET THE
TERMINAL AND WIRE
OR LEAD,

A BUILDUP OF SOLDER

ARADLICTEH W
THAT COMPLETELY

OBSCURES THE CONTOUR
OF THE WIRE OR LEAD
OVER EXTENT OF THE WRAP

. @
/;_J -

. FIGURE 5-28. Wire and lead soldering to terminals - turret.

ACCEPT (MINIMUM) REJECT (INSUFFICIENT)
SOLDER THAT JUST COVERS SOLDER DOES NOT COVER THE
THE WIRE OR LEAD OVER WIRE OR LEAD OVER THE EXTENT
n i THE EXTENT OF THE WRAP, OF THE WRAP OR FILLETENG 1S

SOLDER SHALL WET THE
TERMINAL WIRE OR LEAD
& FORM A VISIBLE FILLET,

INCOMPLETE,

ACCEPT {MAXIMUM)

SOLDER SHALL NOT
), |  COMPLETELY OBSCURE THE
' §7 %] EXTENT OF THE WRAP,

SOLDER SHALL WET THE
TERMINAL & WIRE OR LEAD,

REJECT (EXCESSIVE)

A BUILDUP OF SOLDER THAT
COMPLETELY OBSCURES THE
CONTOUR OF THE WIRE OR LEAD
OR EXTENT OF THE WRAP,

. FIGURE 5-29. WNire and lead soldering to terminals - hook.
Supersedes
REQUIREMENT 5 REQUIREMENT 5
30 June 1979 15 March 1980
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ACCEPT_ | REIECT

SOLDER VISIBLE IN
INSPECTION HOLE.

EXCESSIVE SOLDER AND SPILLAGE
ON SIDE OF CONTACT

SOLDER WETTING BETWEEN WIRE
OR LEAD AND CUP VISIBLE.

SOLDER WETTING BETWEEN WIRE

OR LEAD AND CUP NOT VISIBLE.
ANY SOLDER ON THE OQUTSIDE

SURFACE OF THE SOLDER CcuP

IN THE FORM OF A THIN FILM
ONLY.

—~—3{ )} I~}
SOLDER SLIGHTLY ABOVE SOLDER NOT VISIBLE IN
INSPECTION HOLE. INSPECTION HOLE.

SOLDER WETTING BETWEEN WIRE SOLDER WETTING BETWEEN WIRE
OR LEAD AND CUP VISIBLE. OR LEAD AND CUP NOY VISIBLE.

- FIGURE 5-30. Wire and lead soldering to contacts.
ACCEPT (MINIMUM) REECT (INSUFFICIENT)

SOLDER ALMOST FILLS
CUP AND FOLLOWS THE
CONTOUR OR THE CUP ENTRY.

WETTING BETWEEN LEAD

OR WIRE A . INSUFFICIENT SOLDER
R WIRE AND CUP VISIBLE USED OR INSUFFICIENT
ANY SOLDER ON THE OUTSIDE WETTING.

SURFACE OF THE SOLDER CUP
IN THE FORM OF A THIN FILM ONLY,

D \
ACCEPT (MAXIMUM) REMCT (EXCESSIVE)

SOLDER OVERFILLS CUP
BUT DOES NOT OVERFLOW:
ON SIDES OF THE CUP.

" WETTING BETWEEN
WIRE OR LEAD A
AND CUP 1S VISIBLE.

EXCESSIVE SOLDER, SOLDER
HAS FLOWED ON SIDES OF CUP

\

\
FIGURE 5-31. Wire and lead soldering to solder cups. 0
Supersedes
REQUIREMENT 5 REQUIREMENT 5 ‘
15 March 1980 30 June 1979
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ACCEPT

MINIMUM SOLDER FLOW-- ACCEPT 1F ALL OF

THE FOLLOWING CONDITIONS ARE PRESENT :
SOLDER HAS LOST ALL APPEARANCE OF
RING SHAPE.
THERE IS A DEFINITE FILLET VISIBLE
ALONG THE TERMINAL AND LEAD INTERFACE,
TERMINAL AND LEAD CONTOURS ARE VISIBLE,

INSUFFICIENT HEAT-- REJECT {F ANY OF THE

FOLLOWING CONDITIONS ARE PRESENT ;
CONTOUR OF SOLDER PREFORM 15 VISIBLE
CONTOUR OF TERMINAL AND/OR LEAD IS
OBSCURED BY SOLDER,

FIGURE 5-32. H shrink ider deyices - e r i
. ACCEPT | MAXIMUM SOLDER FLOW-- ACCEPT IF ALL OF THE

FOLLOWING CONDITIONS ARE PRESENT :
FILLET IS CLEARLY VISIBLE BETWEEN
TERMINAL AND LEAD,

JOINT AREA IS VISIBLE DESPITE
BROWNING OF SLEEVE,

QVERHEATED-- REJECT IF ANY OF THE FOLLOWING
CONDITIONS ARE PRESENT :

JOINT AREA IS NOT VISIBLE BECAUSE OF
SEVERE DARKENING OF THE QUTER SLEEVE,
* SOLDER FILLET IS NOT VISIBLE ALONG
TERMINAL AND LEAD INTERFACE.
- WIRE INSULATION DAMAGED (BROWNING
 OKAY) OUTSIDE OF THE SLEEVE

. FIGURE 5-33. Heat shrinkable solder devices - connector terminations.
Supersedes : |
REQUIREMENT 5 ) REQUIREMENT %
30 June 1979 15 March 1980
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MINIMUM SOLDER FLOW-- ACCEPT IF ALL OF .
THE FOLLOWING CONDITIONS ARE PRESENT :

SOLDER HAS LOST ALL APPEARANCE OF

RING SHAPE.

INSERTS HAVE MELTED & FLOWED ALONG WIRES.

SHIELD & LEAD CONTOURS ARE VISIBLE.

THERE |S A DEFINITE FILLET VISIBLE ALONG THE

LEAD AND SHIELD INTERFACE.

INSUFFICIENT HEAT-- REJECT IF ANY OF THE

FOLLOWING CONDIT!ONS ARE PRESENT :
CONTOUR OF SOLDER PREFORM IS VISIBLE
MELTABLE INSERTS HAVE NOT FLOWED,
CONTOUR OF BRAID AND/OR LEAD (S
OBSCURED BY SOLDER.

FIGURE 5-34. Heat shrinkable solder devices - shield terminations.
ACCEPT

MAX!MUM SOLDER FLOW-- ACCEPT IF ALL OF
THE FOLLOWING CONDITIONS ARE PRESENT «
FILLET IS CLEARLY VISIBLE BETWEEN LEAD
AND SHIELD.
JOINT AREA IS VISIBLE DESPITE BROWNING
OF SLEEVE,

OVERHEATED--REJECT |F ANY OF THE FOLLOWING
CONDITIONS ARE PRESENT:
JOINT AREA IS NOT VISIBLE BECAUSE OF
SEVERE DARKENING OF THE OUTER SLEEVE,
SOLDER FILLET #S NOT VISIBLE ALONG
LEAD AND SHIELD INTERFACE,
WIRE INSULATION DAMAGED (BROWNING
OKAY) OUTSIDE OF SLEEVE

FIGURE 5-35. Heat shrinkable solder devices - shield terminations. 0
Supersedes
REQUIREMENT & REQUIREMENT 5
15 March 1980 30 June 1979
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REQUIREMENT 6

BEARINGS

This requirement establishes criteria for the selection and

application of bhearings.

2. Documents applicable to Requirement 6:

FF=-B=171
FF-B-135 .

FF-B-187
FF-B-195
MIL-B~3990
MIL-3-5687

MIL-B-8942
MIL-B-8943
MIL-B-3948
MIL-B-13506
MIL-B-17380
MIL-B-81744
MIL-B-81793

MIL-B-81934
MIL-B-31336
MIL-STD-1334

Bearings, Ball, Annular {(General Purpose)

Bearings, Roller, Cylindrical; and Bearings Roller,
Self-Aligning

Bearing, Roller, Tapered

Bearings, Sleeve, (Bronze, Plain or Flanged)
Bearing, Roller, Needle, Airframe, Anti-friction

Bearing, Sleeve, Washers, Tarust, Sintered, Metal Powder, 0il

Impregnated ‘

Bearings, Plain, TFE Lined, Self-Aligning

Bearings, 3leeve, Plain and Flanged, TFE Lined
Bearing, Plain, Rod End, TFE Lined, Self-Aligning
Bearing, Sleeve (Steel Backed)

Bearing, Roller, Thrust

Barrier Coating Seolution, Lubricant Migration Deterringz
Bearing, Ball, Precision, for Iastruments and Rotating
Components \

Bearing, Sleeve, Plain and Flanged, Self-Lubricating
Bearing, ?lain, Self-Aligning (BeCu Ball, CRES Race)
Process for Barrier Coating of Anti-friction Bearings

3. Selection and application

3.1 Bearings. Bearings best suited to meet the physical, functional,
environmental and service life requirements of the application shall be
selected from those conforming to one or more of the specifications listed
below. Replacement of the hearing shall be possi“le without the use of special
tools unless such provisions would adversely affect the proper functioning or
service life of the bearing.

FF~-B-1T1 MIL-B-5587 MIL-B-17380
FF-B-185 MIL-B-8942 MIL-B-81793
FF-B-187 MIL-B-8943 MIL-B-81934
FF-B8-145 MIL-B-8948 MIL-B-819356
MIL-8-3990 MIL~B=-13526

3.2 Lubricant. Adequate lubricant shall be provided either within the bearing
or externally in the form of o0il reserveoirs or grease relubrication facilitias
except as noted in 3.6. Where lubricant replenishment is required, precautions
ghall be taken to prevent purged or lost lubricant from entering and adversely
affecting the operation of the electronic equipment. Where bhearings coated
with preservative are installed in closed housings, the preservative shall be
compatible with the lubricant used in the assemdly.

Suparsedes
REQUIREMENT A
1 February 1977

REQUIREMENT &
15 August 1981
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3.3 Barrier coatingz. Bearings requiring a barrier coating shall be coated in
accordance with MIL-STD-1334. Barrier coating material shall conform to
MIL-B-81744.

3.4 Seals and shields. All rolling element bearings shall be adequately
protected by seals or shields on the bearing or installed in housings which
provide adequate shielding to prevent foreign matter from entering the bearing.

3.5 Self lubrjcating bearinzs. Permanently lubricated bearings or bushings of
plastic, metallic~plastic combinations, or all metallic materials with or
without dry film lubricants may be used provided wear products produced during
operation will not cause or contribute to failure of the electronic equipument
or bearings.

3.5 Unlubricated bearinzas. Unlubricated bearings or bushings may bSe used
only in applicationa where the presence of a lubricant would be undesirahle

or detrimental and the functional, environmental and service life requirements
can be met in this condition, For selection of low friction, long life, un-
lubricated bearings refer to MIL-B-3942, MIL-B-8943, and MIL-B-3948.

3.7 Eleecirical groundine. Ball and roller bearings used for rotating an
electrically energized equipment shall be electrically shunted to avoid current
flow through the bearings.

4., Alienment. Bearings shall be located to ensure proper 3haft alignment and
support.

Supersedes
REQIIREMENT 6 REQILREMENT &
15 August 1981 1 February 1977
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REQUIREMENT 7
INTERCHANGEARBTILITY

1. Purpoge. This requirement establishes crlterla for the selection and
application of interchangeable items. :

2. Docunments applicable to Requirement 7:

MIL-STD-280 Definitions of Item Levels, Item Exchangeability, Models,
and Related Terms

3. re b items. Interchangeable items shall be as defined in

MIL-STD-280 to permit their installation as interchangeadble assemblies,
subasgemblies and parts without regard to the source of manufacture or supply.

4, Standard items. Standard items are defined in the applicable general
specification.

4.1 Desgign tolerances. 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 specified equlpment performance.

4,2 Use of standard items. Standard items shall be used when such items are
available. When existing standard items are not available and permission is
granted by the orocuring activity for use of a nonstandard item only because
the existing standard item is not availahle, the equipment shall be 30
degigned that the nonstandard item can be replaced by the standard ltem.
Appropriate space, mounting holes, and other necessary provisions shall be
provided for this purpose unless they conflict with the specified equipment
aize requirement. When provision is made for substitute or renlacement items,
the standard item to be used for replacement shall be identified in the
applicable documentation.

4.3 Choice of parts and materials. When the item specification provides
more than one characteristic or tolerance, the item having the broadest
characteristics and tolerances that will fulfill the EQUlﬁlTlénB Der'ro‘r'mance
requirements shall be used. THowever, delays in development or production
caused by procurement time regquired for such items may be avoided by

substitution of readily available acceptable items of higher quality.

Superasedes
REQUIREMENT 7 REQUIREMENT 7
29 Hay 1989 1 Mareh 1973
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REQUIREMENT 3
. ELECTRICAL OVERLOAD PROTECTION

1. Purpose. This requirement establishes the c¢riteria and philosophy for
electrical overload protection.

1

1.1 Clagsification. The requirements for electrical overlcad protection
apply to electrical and electronic equipment intended for use in the following
classes. The protection philosophy differs for each classification.

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

b, Class 2 equipment: Manned aerospace

e, Class 3 equipment: Unmanned aerospace

2. Documents applicable to Requirement 8:

MIL-STD-280 Definitions of Item Levels, Item Exchangeability, “odels,
and Related Terms

MIL-STD-1539 Electrical Power, Direct Current, 3Space Vehicle Desiazn
Requirements

NFPA 70-1981 National Tlectrical Code

3. Application. The requirements specified herein shall apply only to
equipment and systems as defined in MIL-STD-280 for class 1 and class 2
equipment and MIL-STD-1539 For class 3 equipaent.

4. Protection for class 1 equipment
4.1 Current overload protection. Current overload protection for the

equinment shall be provided by fuses, circuit breakers, or other protective
devices for primary circuits, All multiphase power shall contain multinle
breakers and shall disconnect all phases when an overload occurs in any one

phase.
ﬂ 9 Dnni'cn1’1‘ra Anavis nas Detvrl-\ @ omvinl 33 Friana Attty hraalrasa +ima_Aalava
LE N e tp b d VR, Sy Vo \eteud 4 TR owuieil Al LUDTO,y Lidl Wi ULICOATH Oy WaluuTUTLaya)y
* cutouts, or solid-state current-interruption devices shall be used Lo open a

circuit whenever a Fault occurs. No overcurrent protective device shall be
connected in series with any conductor wiaich is grounded at the power source
unless the device simultaneously opens all load conductor in the circuit and no
pole operates independently, or as otherwise allowed by the Naticnal Electrical
Code, NFPA 70. Protective devices for wired-in equipment shall be connected to
the load side of the equipment power. switeh (main circuit power disconnect).
For portanla equipment a3 separable connector or the attachment nlug and
receptacle shall serve as the main circuit power discoanect and the protective
device may be on either the line side or the load 3ide of the equipment on~off

switch.

. Supersedes
RZQUIREMENT 3 REQUIRTSASAT 3
30 August 1933 ‘ 33 August 1384
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4.3 Network protection. Protection of individual parts from failure of
asscociated parts should generally not be provided; however, protection of
networks, such as pulse forming networks, from the fajilure of a single circuit
by disconnecting this circuit from the network may be required.

4.4 Fuses. All fuses providing protection to the equipment shall be so
located that they are readily replaceabdble and located in a convenient,
serviceable location. Requirement for blown fuse indicators shall be as
indicated 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 posts
shall be such as to permit renewal of fuses withoul use of tools.

h,5 Circuit breakers. Wwhen circuit breakers are used, the restoring or
switching device shall be readily accessible to the operator. The ecircuit
breaker shall give a vizual indication when the breaker is tripped. Holding
the switching device closed on an overload shall not prevent tripping of the
breaker. Multipole circuit breakers shall be used for three-phase equipment
and shall disconnect all phases if an overload occurs in any one phase.
Circuit breakers shall not be used as switches unless such breakers have been

specifically designed and tested for that type service.

4.6 Normal performance. The use of overload or other protective devices shall
not alter the normal performance characteristies of the source or load.

4.7 Secondary circuyit. The use of protective devices in secondary circuits
shall be held to a minimum. Cost and ease of replacement of the affected part
or unit shall be included in the data used in determining the need for such
protective devices.

5. Erotection for class 2 equipment
5.1 Current overload protection. Current overload protection for the

equipment shall be provided by fuses or circuit breakers to avoid hazards of
fire, suoke, explosion and arc-over. Circuit breakers shall not be used as
switches unless such breakers have been specifically designed and tested for
that type service. 1In addition, overload vrotection of the primary power
wiring to the equipment and internal wiring cable harnesses shall be provided.

(Protection of the primary power wiring shall be provided by the vehicle
contractor,)

5.7 Leoeation. Overload protection for the equipment shall be provided
therein., This protection shall be provided in the most advantageous portions
of the circuits. All protective devices employed in the equipment shall be in
a readily accessible, safes location therein.

Suparsedes
REQULREMENT 8 IEQUIREMENT 3
30 August 1984 30 August 1983
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5.3 Spare fugsea. When fuses are used, a minimum of one spare fuse for each
size and rating but a quantity of not leas than 10 percent of the total shall

. be incorporated in the equipment and shall be contained in the same compartment
as the used fuse,

[ I DamembdanhToea ad;mmed b el o m b o - M2 am st e Imamonon T mm ma -em  omlelmomim  mmw o m Al Yl -
2«7 ANEPSLLAULS ULLIWLY PEQLECLUITSe LIFCUlL preakers Oor ouner resencaovie

devices shall be used to protect critical circuits, or where predictable
overloads or surges occur because of peculliar equipment functions or operator
effects which are unavoidable. The reset controls of such devices shall be
readily accessible to the operator.

) 5.5 Gap clearance. Fuses or circuit breakers shall have sufficient zap
¢clearance, after breaking or clearing, to prevent arcing at any altitude at
which the equipment will be required te operate.

6. Erotection for class 3 equipment. 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 subsystems and conform to the failure protection requirement of

MIL-STD=-1539.
4
Supersedes
REQUIREMENT 8 ‘ REQUIREMENT 8
30 August 1983 39 August 1984
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REQUIREMENT 9
WORKMANSHIP
1. Purpose. 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 covered in
subzidiary specifications or drawings. It is not intended to supersede any of
the provisions of the contract or 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. General. Workmanship shall be in accordance with the requirements herein
and any reguirements of the detail equipment specification applicable to
soldering, marking of parts and assemblies, wiring, welding and brazing,
plating, riveting, finishes, machine operations, screw assemblies, and freedom
of parts from burrs, sharp edges, or any other damage or defect that could make
the part (or equipment) unsatisfactory for the purpose intended.

3. Mounting of parts. Parts or hardware shall be assembled and secured or
mounted in the specified manner to satisfactorily accomplish the purpose for
which intended. Electroniec equipment having missing, inoperative, defective,
bgnt hr'nl(nn or otherwise damaged parts will not he acocentable.

LRl wiaGi Wa2T Qs Mo Bl pvalLT s

3.1 Mggg1ggJuuguﬁungnng;;ﬁ&ign* The installation of hardware parts, such

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
3uril aces ua.uagecl lfl BﬂlS way BrlaJ.J. De DOUCDEO up BO prov:.ue a COH'BJ.HUOUS
protective coating. A color match between the surface touched up and the
original finish shall be provided.

%}, Cleaning. After fabrication, parts and assembled equipment shall be
cleaned of smudges; loose, spattered, or excess solder; weld metal; metal chips
and mold release agents or any other foreizn material which might detract from
the intended operation, function, or appearance of the equipment. (This would
include any particles that could loosen or become dislodged during the normal

expected life of the equipment.) All corrosive material shall be remcved.
Whenever possible, this cleaning shall take place before the parts 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 suitable 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 cleaning, 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.

Supersedes
REQUIREMENT 9 REQUIREMENT 9

i5 March 1973 i September 19738



Downloaded from http://www.everyspec.com
MIL-STD-454K

5. Threaded parts or devicea. - Screws, nuts and bolts shall show no evidence .

of cross threading, mutilation, or detrlmental or hazardous burrs.

5.1 Tightness. -All screw-type fastenera shall be tight. The word tight means
the screw shall be firmly secured and that there'shall be no relative movement
possible between the attached parts.

6. Riveting. The riveting operation shall be carefully performed' in - order to
assure that rivets are tight and satiafactorily headed with the rlvet headS"

tightly seated against their bearing surface.

7. Gear assemblies. 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. 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
defecta. There shall be no detrimental interference, hinding, or galling.

9. Wiring. 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 rough or irregular

------------ VeSSl LU v (L2 LUlleas Wil Vi

surfaces and sharp edges.

9.1 MHire dress. Wire dress or 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
shall be protected to prevent abrasion.

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

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

9,4 Insulation. There shall be no evidence of burns, abrading, or pinch marks
in the insulation that could cause short circuits or leakage.

9.5 §nlig1ns. Wires in a continuous run between two terminals shall not be

the assembly of the equipment, except where a stranded conductor

£
to a solid conductor and the two are supported at the splice.

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

Supersedes
REQUIREMENT 9 REQIJIREMENT §
1 September 1973 15 March 1973
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9.7 Shielding. Shielding on wires and cables shall be secured in a manner
that will prevent it from contacting or shorting exposed current-carrying .
parts. The shielding shall terminate at sufficient distance from the exposed
conductors of the cable to prevent shorting or arcing between the cable
conductor and the shielding. The ends of the shielding or braid shall be
secured against fraying. : -

10. MWelding and brazinz. All welds and brazes shall be free of. harmful -
defects such as cracks, porosity, undercuts, voids, and gaps. There shall be-

A b | lat oAl
ne burn-through. Fillets shall be uniform and saccth. 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 ‘ REQUIREMENT 9
15 March 1973, 1 September 1978
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REQUIREMENT 10
ELECTRICAL CONNECTORS

1. Purpese. This requirement establlshes criteria for the selection and use

of electrical connectors.

2. Documents applicable to Requirement 10:

MIL-J-6i1 Jack, Telephoée, General Specification for

MIL-P-542 Pilug, Telephone, and Accessory Screws, General
Specification for

MIL-C-10544 Connector, Plug and Receptacle (Electrical, Audio,
Waterproof, Ten Contact, Polarized)

MIL-C-12520 Connector, Plug and Receotacle (Electrical, Waterproof),
and Accessorles General Specification for

MIL-C~55116 Connectors, Miniature, Audio, Five-Pin

MIL-C=55181 Connectors, Plug and Receptacle, Intermediate (Electrical)
(Waterproof) General Specification for

MIL-4-5533¢% Adapter, Connector, Coaxial, Radio Freguency, General
Specification for

MIL-C-83503 Connectors, Electrical, Flat Cable, Nonenvironmental,
General Spe01fication for

MIL-STD-1353 Use and Selection of Electrical Connectors

MIL-STD-1646 Servicing Tools for Electric Contacts and Connections,
Selection and Use of

EI4 RS 297A-TO Cable Connectors for Audio Facilities for Radio

Broadcasting, Requirement for

3. Selection. Selection and use of electrical connectors shall be in
accordance with MIL-3TD-1353 and as specified herein. Intended use information

contained in the individual connector specifications shall be considered prior
to making connector selections. Contact c¢rimp, installing, and removal tools

shall be in accordance with MIL-3TD-1546 or as specified in the individual
connector specifications. However, contractors may use tooling as recommended
by the ceontact 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, Aug f e and imunicatio ennectors pegis se. Connectors
conforming to MIL-C-~10544 or MIL-C-55116 shall be used in audioc frequency
applications, such as head sets and chest sets, excluding pilots' helmets. For

low level, three wire and audio input circuits in fixed plant nontactiecal sound
equipment, connectors conforming to EIA RS 2974 shall be used.

Supersedes
REQUIREMENT 10 REQUIREMENT 10
30 July 1982 1 September 1982
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5. Connectors with thermocouple contacts. All connectors used in conjunction
with thermocouples shall have their contact materials identified by one of the
following methoda:

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

b. By means of insulation sleeving or other markers designed 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-=I.

TABLE 10-I. Abbreviations for thermocouple materizls.

Chromel CR ‘ Cobalt Co
Alumel AL Tungsten
Iren FE 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 Mol ybdenum MO

L Gold AU

6. Heavy duty connectors

6.1 Power connectors (40-200 amperes). All power connectors for any ground
‘application shall conform to Section 102 of MIL-STD-1353 and shall be used with
heavy duty jacketed cable as specified on the insert standards.

6.2 General purpose and shipboard. Connectors for general purpose heavy duty
applications and shipboard power applications shall conform to Section 102 of
MIL-STD-1353. 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 (witpin a
protective enclosure such as a shelter) way be in accordance with Class R
provided waterproofing or pressurization is not a requirement for the
application.

6.3 Right angle power and control. {(Army only). In applications where right
angle bend is required, center lock screw multicontact connectors shall conform
to MIL-C-12520 and MIL-C-55181, as applicable.

T. Connectors, general utilitv. Polarized connectors are the preferred styles

and shall be used where automatic grounding must 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. Plugs and iacks (telephone type). Telephone type jacks and plugs shall
conform to MIL-J-541 and MIL-P-642.

Supersedes
REQUIREMENT 10 REQUIREMENT 10
1 September 19832 30 July 1982
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9. Test jacks. Test jacks shall conform to Section 105 of MIL-STD=1353,

9.1 Rf test points. Jacks or receptacles for use as rf test points shall
be selected in accordance with paragraph 10.

10. Bﬁlggnngg;gn;. Rf connectors shall conform to Section 200 of
MIL-STD-1353.

10.1 "Rf adapters. Adapters used with rf connectors shall conform to
th—ﬁ-55339.

11. Connectors for printed wiring. Printed circuit connectors shall conform
to Section 104 of MIL-STD-1353.

12. Connector wiring. Not more than one wire shall be routed throusgh any hole
in the grommet of an environmentally sealed connector. Multiple conductors may
terminate in a contact provided the sum of the ecircular mil areas of the
conductors does not exceed the maximum circular mil area for which the contact
is rated.

13. Extra contacts. 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 Quantity and loecation. Unused connector contacts or contact positions
for external cireuits shall be available for future use, and shall be located
on the periphery (outer contacts) of the connector. The minimum quantity shall
be as specified below: ’

Total number of used Unused contacts or contact
tact . ! it ired (min)
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.

«? Size and rating of extra contacts. The size and rating of extra contacts

13
shall be compatible with other contacts within the connector.

I~

13.3 Crimp contact connectors. When crimp contact environmentally sealed

connectors are used all contact positions shall be filled with contacts.

b B~ | + Qam TS m T asmm QmmT S emme =1
Jelet REQRANRE DAUES . oO€ALINE Di
unused contacts in environmentally

1

ugs sha
sealed connectors.

a1t b 3
hall be inserted in th

Superasedes
REQUIREMENT 10 _ REQUIREMENT 10
30 July 1982 1 September 1982
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13.4 Potted connectors. For potted connectors, each unused contact shall have
a maximum gauge wire of # inches minimum length attached and identified with
the contact designation for future use. For connectors external to the unit,

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

14. Protective measures. 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 spec¢ific connectors shall be used.
Unmated connectors which may contain electrically "hot™ circuits while in
environmentally hazardous areas shall be covered with wmoistureproof and
vaporproof caps. Connectors on enclosed cabinet mounted equipment need not

be provided with protective caps unless an environmental hazard exists.

15. Bg;;ing; Potting materials shall conform to approved military
specifications and shall not deteriorate in chemical, physical or electrical
properties, under specified system/equipment environment.

16. Connectors for flat conductor cable. Connectors foriuse'with.flexible flat
conductor cable shall conform to MIL-C=83503.

17. Fireproof connectors. Fireproof 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 c¢lass K. If flame integrity only is
necessary without the need for electrical continuity, a class K receptacle
shall be used, but the mating plug may be of any type and class. In all cases,
the plug and receptacle shall be environment resisting.

18. ﬁjJJQaLJQLn_anngngga. Electrical connectors inédﬁporating filter pins '
shall be considered for use only when conventional electrical filters are not
acceptable.

Supersedes
REQUIREMENT 10 4 REQUIREMENT 10
1 September 1982 30 July 1982
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REQUIREMENT 11
INSULATING MATERIALS, ELECTRICAL

1. Purpose. This requlrement establishes criteria for the selection and
appllcatlon of electrical 1nsulat1ng materlals.

2. Documents applicable to Requirement 11:

L-P-516 Plastic Sheet and Plastic Rod, Thermosetting, Cast

MIL=-I-10 Insulating Materials, Electrical, Ceramic, Class L

MIL-M-14 Molding Plastics and Mélded Plastic Parts, Thermosetting

MIL-P-70Q Plastic Rod and Tube, Thermosetting, Laminated

MIL-I-631 Insulation, Electrical, Synthetic - Resin Composition, Nonrigid

MIL=-P-~997 Plastic Material, Laminated Thermosetting, Electrical
Insulation, Sheets Glass Cloth Silicone Resin

MIL-I-3158 Insulation Tape, Plectrlcal Glass-Fiber (Resin-Filled), and

) Cord, Fibrous-Glass

MIL-I-3190 Insulation Sleeving, Rlectrical, Flexlble, Treated _

MIL~I-3825 Insulating Tape, Rlectrical, Self—Fu31ng' For Use In Electronics,
Communications, and Allied Equipment_

MIL-I-74uy Insulation Sleeving, Electrical, Flexible

MIL-T=-13020 Tape, Rubber, Unvulcanlzed Splieing and Molding (Tapes TL=- 317/U
and TL-318/0)
MIL-P-15037 Plastic Sheet, Laminated, Thermosetting, Glass«Cloth,

. Melamine~Resin
MIL=P-15047 Plastie=-Material, Laminated, Thermosetting Sheets, Nylon Fabric
Base, Phenolic-resin
MIL-I-15126 Insulatlon Tape, Electrical, Pressure Sengitive. Adhe31ve and

Pressure Sensitive Thermosetting Adhesive
MIL-I-17205 Insulation Cloth and Tape, Electrical, Glass Fiber, Varnished
MIL-I-18057 Insulation Sleeving, Electrical, Flexible, Glass Fiber, Silicone
Rubber Treated
MIL-P-18177 Plastic Sheet, Laminated, Thermosetting, Glass Fiber Base,
Epoxy~Resin
MIL-I-18T7u6 Insulation Tape, Glass Fabric, Polytetrafluoroethylene Coated
MIL-P=19161 Plastic Sheet, Laminated, Glass Cloth Polytetrafluoroethylene

Resin

MIL=-I-19166 Insulation Tape, Electrical, High-Temperature, Glass Fiber,
Pressure Sensitive

MIL-I-22076 Insulation Tubing, Rlectrical, Nonrizid, Vinyl, Very Low

Temperature Grade
MIL-TI-22129 Insulation Tubing, Electrical, Polytetrafluoroethylene Resin,

Nonrizid
MIL-P=22324 Plastic Sheet, Lamlnated Thermosetting, Paper-Base Epoxy-Resin
MIL-I-23053 Insulation Tubing, Electrical, Heat-Shrinkabdle
MIL~T=-23264 Insulators, Ceramic, Electrical and RElectronic, General

Specification for

Supersedes .
REQUIREMENT 11 REQUIREMENT 11
10 September 1981 ' 10 January 1983
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MIL-I-23594 Insulation Tape, Electrical; High Temperature,
Polytetrafluoroethylene Pressure-Sensitive
MIL-I-24092 Insulating Varnish, Electrical, Impregnating .
MIL~I-24391 Insulation Tape, Electrical, Plastiec, Pressure Sensitive Loow
MIL=I-456852 Insulation Tape, Electrical, Self.Adhering, Unsupported
Silicone Rubber LT

Code of Federal Regulations, Title 29, Chapter XVII, Part 1910
3. . Ceramics. Ceramic materials shall conform to MIL-I=10.
3.1 Insulators, ceramjc. Ceramic insulators shall conform to MIL-I-232644

4, Cushions. TInsulators shall be cushioned when required for protection:
against damage or breakage. :

5. Insulating materials, electrical. Insulating materials :shall be selected
based on meeting or exceeding the use requirements, such as: g .

a. Temperature-endurance e. Dielectric constént
b. Moisture absorption and penetration f. Mechanical strength
¢. Fungus resistance . g. DNDissipation factor.
d. Dieleetric strength ‘ h. Ozone resistance.

5.1 Iaaglagign ¢lazzes. The insulation used shall be of such a class as to

T Ao Qo W

meet 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:

2. . Class A - 1059C maximum ) d. Class H - 200°C maximum

b. Class B - 1309C maximum e. Class C - Above 200°C.

t

e, Class F = 1559C maximum

6., RElectrical tape. 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 MIL-I-46852, .
7. 3Sleeving. Sleeving shall provide adequate dielectric strength and leakage
resistance under the designated service conditions. Sleeving shall conform to
MIL-I-631, MIL-I-3190, MIL- I-TNHM MIL-I-18057, MIL-I-22076, MIL-I.22129, or
MIL- I 23053.

8. 2;ag;igﬂma;gnialﬁ*_ggngna;. Plastics used for electrical insulating parts
shall combine properties of flame reaistance, arc resistance, and low toxicity
with good electrical and mechanjical properties, as anplicable. Plastic parts

Supersedes
REQUIREMENT 11 . REQUIREMENT 1
10 January 1383 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 for moisture resistance, the surfaces shall be'sealed with a suitable
material. No material which-softens within the équipment: storage or operating
tenperature range shall be used. .

9. _;ggjJ$thuy;:mg§§;54;u;L431;L When used for elnctrlcal insulation, parts

fabricated from cast thermosetting plastic materials 'shall be-in accordance with
L-P- 516.

10. Plastic, thermosetting, laminated. When used for electrical insulation,
parts fabricated from laminated thermosetting-plastic sheets, -plates, rods, and
tubes (except tranaparent 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 .lesa, and those used- in hermet-
ically sealed containers,.need not be ‘treated. Cotton.or linen shall not be
used as the base or filler for any laminated plastic requiring electrical
properties.® The preferred base is glass cloth. Materiala selected shall
conform to MIL-P-79, MIL-P-997, MIL- P-15037 MIL P 150&7 MIL P-18177,
MIL-P-19161, -or MIL-P-?232H

11. Plastic, thermgsettinz, molded. Materials used to mold electrical --

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 material in any-electrical insulator:. Materials having
moisture absorption: of.1.0.percent or less, and those used in hermetlcallv‘
sealed containers, need. not. be 1mpregnated. . -

12, Yarnish, insulating. When used for 1mpregnatlon, 1nsulat1ng varnlsh shall
be handled by a method which will insure removal of all air and water and insure
a complete Fill. Insulatlng varnish shall conform to MIL- I-’HOQZ

13. Hire insulation. W1re insulation with cotton or linen in its constructlon
shall not be used, except when the wire is used for coils on forms, and then
only provided the 1nsulat1on on the wire is completely sealed off from the
atmosphere. . .
14, Carcinozens. -‘Certain chemicals have been identified in the Qccupational
Safety and Health Act (OSHA) as cancer-producing substances (carcinogens).
Before using any materials which might contain these chemicals, they should be
evaluated in accordance with the Code'of Fedéral Regulations, Title 29, Chapter
X¥II, Part 1910. .Consideration-of bne toxicity of a. suusudnce shall be given
prior to material selection. ' '

15, Polyvinvl chloride. Polyvinyl chloride 1nsu1at1np naterlals shall not be
used in aerospace aopllcatlons‘- s . v ro o

Supersedes .
REQUIREMENT 11 % REQUIREMENT 11
10 "September 1981 10 January 1983
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REQUIREMENT 12

FASTENER HARDWARE
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2. Documents applicable to Requirement 12:

FF-B=575
FF-N-836

FF-R-556

FF-S-85
FF-3-86
FF-5-92
FF-3-107
FF-5-200
FF-5-210
FF-W-84
FF-w-92
FF-W-100
QQ-P-416
TT-5-1732

FED-STD-H23
MIL-S-1222

L-F-5591
MIL-R-56T4
MIL-B-6812

MIL=-S-7T742

MIL-B-7838
MIL-R-7885
MIL-R-8814
MIL-B-8831

MIL-S-3879

MIL-F-18240
MIL-T-22361
MIL-S-22473
MIL-F-22973
MIL-R-24243

MIL-N-25027

MIL-R-27384

Supersedes

RENIIT ARMENT 1 9

Al L VLY L

10 January 1933

Bolts, Hexagon and Square

Nut, Square, Hexagon, Cap, Slotted, Castellated, Clinch,
Knurled and Welding

Rivet, Solid, Small; Rivet, Split,
and Caps, Rivet, General Purpose
Screw, Cap, Slotted and Hexagon-Head

Screw, Cap, Socket-Head

Screw, Machine; Slotted, Cross Recessed or Hexagon Head
Screws, Tapping and Drive

Small; Rivet Tubular, Small;

=1

Setscrews; Hexagon Socket and Spli
Setscrews, Square Head and Slotted
Washers, Lock (Spring)

Washer, Metal, Flat (Plain)
Washer, Lock (Tooth) .

Plating, Cadmium (Electrodeposited)

Sealing Compound, Pipe Joint and Thread, Lead Free General
Purpose

Screw-Thread Standards for Federal Services

Studs, Continuous Thread (Bolt Studs); Nuts, Plain, Hexagon;
and Steel Bars, Round - High Temperature Service

Fasteners, Panel

Rivets, Aluminum and Aluminum Alloy

Bolt, Aircraft

Screw Threads, Standard, Optimum Selected Series; General
Specification for -

Bolt, Internal Wrenching, 160 KSI FTU

Rivets; Blind, Structural, Pull-3Stem and Chemically Expanded
Rivets, Blind, Nonstructural Type

Bolt, Tensile, Steel, 180 KSI Ftu, 450°0F, External Wrenching,
Flanged Head

Screw Threads, Controlled Radius Root with Increased Minor
Diameter, General Specification for

Tin Platiqg, Electrodeposited or Hot-Dipp u

Nonferrous Metals !

Fastener, Externally Threaded 250°F, Self-Locking Element for
Thread Compound, Antiseize, Zinc Dust-Petrolatum

Sealing, Locking and Retaining Compounds, Single-Component
Fastener, Rotary, Quick-Operating, High Strength

Rivet, Blind, Nonstructural, Retained Mandrel, General
Specification for f

Nut, Self-Locking 250°F, U50°F, and 800°F,
KSI FTU, and 30 KSI FTU

Rivet, Blind, Drive Type

- [a] Tom & Wnn AT o
fié oO0CKeL, nealtiess

e 30¢
Headless

125 KSI FTU, 60

REQUIREMENT 12

HEYa L AT R LR i Ly L

‘ 30 August 19384
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MIL-5-45163 Sealing, Lubricating, and Wicking Compounds, Thread Locking,
Anaerobie, Single Component

M533522 Rivets for Blind Attachment, Self-Plugging and Chemically
Expanded Types, Limitationg for Design and Usage

MS33540 Safety Wiring, and Cotter Pinning, General Practices for

MS33557 Nonstructural Rivets for Blind Attachment, Limitations for
Design and Usage

NAS498 Bolts, Shear

NASSUT Fastener, Rotary, Quick-Operating, High Strength

3. Definitions. The following definitions apply to Requirenment 12.

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

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

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

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

3.4 HNut. 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.

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

3.6 Pogitive holding devige. A positive holding device is one that requires

unlocking or destruction in order to remove the part it holds.

3.7 Soft materisl. 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 Screw, self-tapping. Self-tapping screws are defined as follows:

a. Thread-cutting gcrew. An externally threaded fastener whose thread is
interrupted by flutes or slots for the purpose of cutting its own mating
thread.

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

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

Supersedes
REQUIREMENT 12 REQUIREMENT 12
30 August 1984 10 January 1983
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3.10 PBrittle material. A nonmalleable, nonelastic substance which cracks
when deformed. :

4, General. Fasteners 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 fastener,
parts 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 as the sole means of preventing fixed parts
from rotating or shifting. For critically stressed applications suitable
torque values for screw thread assemblies shall be established and torque
measuring or controlling devices shall be used for tightening the threaded
parts., .

5. Securing of parts. Securing of parts by threaded fasteners to materials
other than wood shall he in accordance with the methods outlined in the
following subparagraphs.

5.1 Mounting of soft material to soft material. The mounting or assembly

of parts made of soft material to soft material shall be accomplished by one
of the following means:

2. A through-screw secured by a self=locking nut or plain nut and lock
washer.

b. A through-sc¢rew secured by a plain nut, with a thread loclking compound
sealant applied to the threads of the screw and nut.

¢. 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 1least 1-1/2 times the nominal diameter of the thread. (Where
insert design makes this impossible, the requirements of paragraph 11 apply.)
where the material thickness is not great enough to accommodate a 1-1/2

times diameter insert, a shorter insert may be used if 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 inserts 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 inserts. 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
holt or screw and insert, nut, or bushing.

d. A screw in a tapped hole, with a thread locking compound sealant applied
to the threads of the screw,

e. A stud in a tapped hole.

Supersedes
REQUIREMENT 12 REQUIREMENT 12
10 January 1933 1 30 August 1984
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mate with threaded parts of aluminum zlloy or magnesium shall be avoided
wherever possible. Where such is required, an antiseize compound shall
be used to prevent seizing of the threads.

NOTE: The use of threaded fasteners made of aluminum alloy or magnesium to ‘

5.1.1 Flat washera. Flat washers shall be used for the following
applications:

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

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

¢. Where lockwashers are used for securing a soft material, a flat washer
shall be provided to prevent marring 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-
ergtions, a flat washer shall be used between an organically finished material
and lock-washers, bolt and screw heads, or nuts.

5.2 Mounting of hard material to soft materjal. 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 Mounting of soft material to hard material. In addition to the methods
outlined in 5.1, other means which may be used are:

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

b, Self-tapping screw into the hard material when used within the limitations
of paragraph 10.

5.4 Mounting of hard material to hard material. Any of the methods outlined
in 5.1 through 5.3 may be used.

5.5 Fastening of brittle materials. 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 breakacge
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 Mounting of parts. Threaded devices securing parts mounted with
pliable washers shall not depend upon lockwashers as a locking device.
Threaded holes in ceramic material shalifbe'ayoided for assembly or mounting
of parts, if possible. . C0 o :

Supersedes
REQUILREMENT 12 A REQJLREMENT 12
30 August 1984 10 January 1983
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6. Rivets

6.1 Application. 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, transformers, inductors, or tube
sockets. Wherever the thickness of metal which accepts the heads of flush
rivets iz less than the height of the rivet heads, the material shall be
dimpled rather than countersunk. 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 5055 anodized aluminum alloy or
an aluminum alloy having equal zalvanic compatibility with the magnesium.
n and limitations of rivets shall be in accordance with

Where applicahle, desi

MS33522 and MS33557.

h.2 Selection. Rivets shall conform to one of the following specifications:
a. Small solid, split, tubular and general purpose rivets shall con
FF-R-556. '

b. Aluminum and aluminum alloy rivets shall conform to MIL-R-5674,
c. Nonstructural blind rivets shall conform to MIL-R-8814,

d. Structural blind, pull-stem rivets shall conform to MIL-R-7885.

f. Blind, nonstructural, retained mandrel type rivets shall conform to
MIL-R-24243, '

7. Control shafts and couplings. Wherever the proper functioning of devices-
is dependent upon maintaining a prescribed relationship between control shafts
and associated couplings, collars, gears, and similar parts 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
would 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 designed to use friction locking means
for adjustment, are exempted from this reguirement. Socket style set screws

7.1 Set screws. One set screw may be used on a flatted shaft. Two set
screws at 909 to 1200 displacement shall be used when the shaft is not
flatted., Cone~point set screws shall not be used, except when the opposing
metal has been properly countersunk to receive the cone-point.

8. Access devices (panels, doors, covers, and plates). The type, design,

and spacing of the fastening ‘devices used td retain access devices shall be
congsistent with the desired degree of c¢losure and frequency of required
access.

Supersedes
REQUIREMENT 12~ REQUIREMENT 12
10 January 1933 30 August 19384
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8.1 Screws and bolts for access deviges. - If:used, screws and bolts shall be
self-aligning, of the captive type when practicable. It shall be possible to
remove the fasteners for replacement without damaging the attached nanel or
access door,

8.2 Quarter-turn fasteners. Quarter-turn fasteners shall be used only to

retaln nonstructural access devices where quick access is necessary. These
fasteners shall conform to MIL-F-5591,

8.3 Quick access. Rotary, quick- ,r,ratinz high strength panel fasteners

such as those conforming to MIL-F-22978 or NAS 547 shall be used to retain .
structural accesa devices where quick access is necesasary. ’

Lountersinking. Fasteners should not normally be countersunk in sheet h

9.
[ -2 . R b i 2% LR LR Watld - oo 1 47 L3 oo +ha laa ot Ao
material having a thickness less than 1-1/2 times the height of the fastener

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. = i - i d v « ‘Thread formine,
thread-cutting, and drive screws shall not be used except as follows:

a, For the permanent attachment of name platés to sheet metal where it is
practicable to extrude the hole peramitting a minimum 1/8-inech full-thread
engagement. .

screws may be used on equipment to be installed in a static (fixed station)
environment for low-satress applications where disassembly is nni— nnr-m:a'Hv

anticipated. N

£

b. With the specific approval of the procuring activity, threadéforming - o

c. For the permanent attachmeﬁt of nameplates to material having nominal
thickness of 1/B-inch or greater.

11. Thread engagement. For highly stressed applications, screws or bolts .
shall have a minimum thread engagement of 1-1/2 times their nominal diameter

in tapped parts other than nuts. 1In normal applications, screws or bolts

shall have a wminimum engagement length equal to their nominal diameter in

tapped parts other than nuts. When the assembly is not frequently dis-

assembled and where maximum stength is not required, less thread engagement

may be used, orovided special provisions are made to insure compllance with
required conditions. .

12. Lenzths. The length of the screws. and bolts installed -with nuts.shall be
such that the exposed portion is 2 minimum.of 1-1/2 threads. Maximum length
shall be limited by the nearest larger standard screw length. These rules
apnly except when such projection will result in corona discharge or when

desizn requirements cannct he met,

@
Supersedes
REQJLREMENT 12 REQUIREMENT 12,
30 August 1984 19 January 1983
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13. -Locking deviges. All threaded assemblies shall be vibration and shock
pl"OOf‘. o R

13.1 Frequent disaggembly. Whenever practicable, where frequent disassembly
(more than 15 times) is not expected, self-locking nuts shall be used in lieu
of 1ockwashers. )

13.1.1 Stud mounted components. Self-locking nuts shall be avoided on
stud~-mounted components unless the stud material is compatible w1th the
strength or material of the nut used.

13.2 Bolts or agggﬂg_uigngujmnung +In applications requiring the use of
bolts or screwa without nuts, one of the following locking dev1oes or methods

ahall be used: ' - '

a.: ‘Lockwashers under the heads of the bolts or screws
b. 3Self-locking screws

c., Self-locking thread “inserts
' t

d, A locking or retaining compound applied to the threads
e, Safety wire through drilled heads.
13.3 GCastellated nuta. Castellated nuts with cotter pins are acceptable.

13.4 Flat head screws. ‘Flat head screws, when not secured by other locking
means, shall be secured by the application of a retaining compound. 3taking
by means of upsetting metal is acceptable for permanent assemblies when other
means are impracticable or unsatisfactory for design reasons.

13.5 Retaining compounds. Retaining compound or nonmetallic retaining
devices in screws or nuts shall not be used where the specified 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, I_nneageg_iaemgnd_mlm_nam

14,1 Ihreads. Threads shall be in accordance with FED-STD-H28 or MIL-S-7T742.
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-5-8379 for applications requiring high
stress or high fatigue life. (Caution shall be exercised where a MIL-S-8879
UNJ external thread fastener-is used due to its incompatibility with the
commonly used UNC, UNF, or UNEF threaded nut or tapped hole.)

Supersedes
REQUIREMENT 12 ' ‘ REQUIREMENT 12
10 January 1983 30 August 1984
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14.1.1 Threads for airborne applications. Threaded parts for airborne
applications shall be in accordance with MIL-S-7742 and as amplified below:

a. Threads for screws, bolts, nuts, and similar devices shall be chosen from

the recommended selection contained in paragraph titled Recommended Selection

of MIL-S-7742, unless used for adjustment, when they may be of 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 14.1.1a, the
requirements of the specification for the component shall apply.

¢c. For high strength applicationa, MIL=S-8379 shall be used.

14.2 Thread sizes. The following thread sizes shall be utilized to the
maximum extent possible:

.112-40 UNC .2500-28 UNF .5000-20 UNF
.138-32 UNC .3125-24 UNF .5625-18  UNF
.164-32 UNC .3750-24 UNF .£250-18 UNF
«190-32 UNF .4375-20 UNF

4.3 Screws and bolts. Screws and bolts shall conform to the speciflcations
listed below unless design requirements dictate otherwise:

a. Machine screws shall conform to FF-S-92.
b. Cap screws shall conform to FF-5-85 or FF-3-86.
¢. Setscrews shall conform to FF=5-200 or FF=S5-210.

d. Self-locking screws shall conform to MIL-F-18240. Fiber inserts shall
not be used as the locking device. ' 3

e. Tapping screws shall conform to FF-5-107.

f. Bolts shall conforu to FF B-575, MIL-35-1222, MIL-B-5812, MIL-B-7838,
MIL-B-8831, or NAS49S,

4.4 Nuts. Nuts shall conform to FF-N-836 or MIL-S-1222 and shall be
preferadly of the hexagon style with the following exceptiona:

a. Nuts used in 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 lug style which are zenerally riveted or spot-welded to
sheet structure . C .
¢. Nuts designed for a specific purpose, e.%2., nuts for honeycomb structure
d. Sheet spring nuts shall not be ﬁsed without specific approval of the
procuring activity.

Superaedes
REQUIREMENT 12 . ‘ REQIUIREMENT 12
30 Aumust 1984 10 January 983 :
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. 1W.4.1 Self-locking nuts. Self-locking nuts shall conform to MIL-N-25027.

14,5 Lockwashers. Lockwashers shall conform to FF-W=8Y4 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. Inserts shall be so constructed that they will not loosen when
tightening or loosening the screw or stud. External threaded inserts shall be
capable of being replaced with inserts which have identical internal threads.

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

) 15. Materials snd finishes. 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 specified
service environment. Fasteners which are cadmium plated in accordance with
appropriate class, Type II, of QQ-P-U416 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 . Dpy £ilm lubricated nuts. For dry-film lubricated nuts, the type
and class of plating are optional if the nuts conform to the salt spray
requirements for type II plating in accordance with QQ-P-%16.

15.2 Qther materials. 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 TIhread locking and retaining compounds. Thread locking and retaining
compounds shall conform to MIL-S-22473 or MIL-S-46163 and shall be applied in

such a manner that the required level of locking or retaining is achieved and
maintained. B3uch compounds shall:

a. Not be used where required electrical conductivity is impaired

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

¢, Be compatible with the material and finish to which they are bonded and
hall have no detrimental effect on the material or finish

d. Not cause or accelerate corrosion.

15.% Safety wirine and cotter pins. Application of safety wiring and cotter
pins shall conform to MS335U40, where practicable. Safety wiring and cotter
pins shall not be used on terminals such as screws and threaded studs required

to function as electrlcal termlnals.

!
] b

15.5 Antizeize compounds. Antiseize compounds shall conform to MIL=-T-22351

‘ or TT-8-1732.

Supersedes
REQUIREMENT 12 REQUIREMENT 12
10 Janaary 1983 30 August 1984
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REQUIREMENT 13
STRUCTURAL WELDING

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

2. Documents applicable to Requirement 13:

MIL-W-6858 Welding, Resistance; Aluminum, Magnesium, Nonhardening
Steels or Alloys, Nickel Alloys, Heat-Resisting Alloys, and
Titanium Alloys, Svot and Seam

MIL-W-8504 Welding of Aluminum Alloys; Process for

MIL-W=8611 Welding, Metal Arc and Gas, Steels, and Corrosion and Heat
Resistant Alloys, Process for

MIL-W~-183256 Welding of Magnesium Alloys, Gas and Arc, Manual and
Machine Processes for

MIL-W-46132 Welding, Fusion, Electron Beam, Process for

MIL=-STD-22 Welded-Joint Desizns

MIL-STD-248 Welding and Brazing Procedure and Performance Qualification

MIL-STD-1261 Welding Procedures for Constructional Steels

MIL-3TD=-1595 Aerospace Welder Performance Qualification (Supplement to
ASME Boiler and Pressure Vessel Code, Section IX, 19T4)

MIL-HDBK=5 Metallic Materials and Elements {for Aerospace Vehicle
Structures

ANSI/AWS A2.4-79 Symbols for Welding and Nondestructive Testing
ANSI/AWS A3.0-80 Welding Terms and Definitions

3. Genepral. The joint areas of all parts to be welded shall be c¢cleaned of
contaminants and materials which may be detrimental to obtaining satisfactory
welds. The fusion, penetration, and size of the weld shall be sufficient to
meet the design requirements. Degradation of material properties in the heat
affected zone caused by welding shall be considered. Weldments shall be stress
relieved when induced stress resulting from welding, design configuration, or
materials welded may be harmful. See ANSI/AWS 2.4 for welding symbols, ANSI/
AWS A3.0-80 for welding terms and definitions, and MIL-3TD-22 for welded joint
designs.

b, Arc and mas welding. 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-1595. ZXlectrodes 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 alloys: MIL-W-8604
b. Welding of magnesium alloys: MIL-W-18325

e. Welding of steel alloys: MIL-W-8611.

Supersedes
REQUIREMENT 13 REQUIREMENT 13
10 September 1981 33 August 1983
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5. Reaistance welding. Where structural spot welding is used, the number of

welds shall be sufficient to provide adeguate strength for the intended purpose
with no less than two welds on each part. S3pot welding of joints shall conform
to the process requirements of MIL-W-6858. MIL-HDBX-5 may be used as a guide
for spot~to~sheet edge distances and allowable strengths.

6. Noncritical applications. 1In ground equipment applications, welding
procedures in accordance with MIL-STD-1261 may be used where, if the weld

should fail, it will not compromise personnel or equipunent safety or prevent
completion of the mission.

T« Qther methods. Other welding methods, such as the electron beam process

{MIL-W-146132), may be used provided approval is obtained from the procuring
activity.

Supersedes
REQIIREMENT 13 REQUIREMENT 13
30 August 1983 10 September 1981

13=2




Downloaded from http://www.everyspec.com
MIL=STD-N5UK
REQIJLREMENT 14
TRANSFORMERS; I&DUCTORS, ANﬁ COILS

1. Purpcse. This requirement establishes the requirements for transformers,
inductors, and coils,

MIL=-T=27 Transformers and Inductors {Audio, Power, and High Power
Pulse}, General Specification for

MIL-C~15305 Coils, Fixed and Variadble, Radio Frequency, deneral
Specification for -

MIL-T-21038 Transformers, Pulse, Low Power, General 3pecification for

MIL-C-39010 Coils, Fixed, Radio=-Freguency, Molded, Established
Reliability, General Specification for

MIL-T-55631 Transformers, Intermediate Frequency, Radio Frequency and
Discriminator, General Specification for

MIL-I-83445 Inductors, Chip, Fixed or Variable, General 3Specification
for

MIL~T-83721 Transformer, Variable, Power, General Specification for

MIL-STD-1286 Transgformers, Inductors, and Coils, Selection and Use of

3. Selection. Selection of transformers, inductors, and coils shall be in

accordance with MIL-STD-1286 and the following paragraphs.

4, Audio, power, and hish-power pulse transformers and inductors. Audio,

power, and high-power pulse transformes and inductors shall confora to
MIL-T-27 with grade, class, and life expectancy as listed in table 14-I,

TABLE 14-I. Audio, power, and high power pulse transformers.

Temperature

Application Jrade 2lass
Shipbeoard, transportable and ground-mobile b oor 5 R, S, V, or T
Ground-fixed b or 5 Q, R, 3, orV
Aircraft and nissils Yor 5 R, S, T, or U

P It B A e

Grade 6 transformers and inductors may he used in hermetically sealed or
encapsulated assemblies only.

5. Intermediate, radioc frequency and diseriminator transformers. Inter-
mediate, radio frequency and discriminator transformers shall conform to Zrade
1, 2, or 4 of MIL-T-55631. The use of grade 3 tranformers shall be limited to
hermetically sealed or encapsulated assemblies.

5. Radiq frequency coils. HRadio frequeney coils shall conform to grade 1,
class 0, A, B, or C of MIL-C-15305, except that radio f{requenzy coils, fixed,
molded, with estahlished failure rate levels shall conform to MIL-C-39010,

Supersedes
REQUIAEMENT 14 REQUIREMENT 14
1 September 1973 19 January 1993
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T. Low-power pulse transformers. Low-power pulse transformers shall conforn
to MIL-T-21038 with grade, c¢lass, and life expectancy as specified in table

1“-II L3

TABLE 14-II. Low-power pulse transformeprs.

Application "1 Grade Temperature Life ex-
class pectancy
Shipboard, transportable and gzround-mobilel! 4 or 5 R, 8§, T, or U X
Ground-fixed ‘ 4bor5| Q, R, S, or T X
Aircraft and missile 4, 5, 6 R, 8, U, or V¥ X
or 7 '
8. Chip inductors. Chip inductors shall conform to MIL-I-83446,

9. General. Transformers and inductors, whether selected from the above or
especially designed with procuring activity approval for a partlcular
application, shall conform to the following: -

a. Size and weight. The size and weight of tranformers and inductors

shall be held to'a minimum consistent with required performance and life..
Every effort shall be made 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, orovided dependability, perforuwance, efficiency, and required life
are obtained. The best available grades of core materials shall be used to
the maximum extent justifiable for the particular application.

b. Yariable induyctors. When a roller or slider is used in contact with the
conductor of variable inductors, suitable provision shall be made to limit the
travel of the roller or slider to prevent its leaving the conductor.

¢. Yarisble transformers. Variable transformers shall conform to MIL-T-
83721. :

Supersedes
REQULREMENT 14 REQIUIREMENT 14
10 January 19383 1 September 1973
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REQUIREMENT 15

METALS, CORROSION RESISTANCE

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

2.  Documents applicable to Requirement 15:

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

3. Selection of mefals. 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. Materdials and process consideration in desien. - Materials and processes for
metallic parts shall conform to applicable requirements in MIL-STD-889 and

MIL-STD-1516. Coatings shall be selected from MIL-STD-1516.

Supersedes
REQUIREMENT 15 REQUIREMENT 15
1 March 1985 30 June 1985
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REQUIREMENT 15

DISSIMILAR METALS

1. Purpose. This requirement establishes criteria for the selection and
protection of dissimilar metal combinations and other significant corrosion
behavior factors.

2. Document applicable to Requirement 16:

. MIL-STD-889 Dissimilar Metals

3. Selection and application. Selection of metals for use in electronic

equipment shall be made in accordance with the requirements of MIL-3TD-889.
Where electronic design requirements preclude the insulation of incompatible
metal combinations as identified in MIL-3TD-889 from onie another, specific
attention should be paid to isolating the combination from exterior

environments.

Supersedes

REQUIREMENT 16 REQUIREMENT 16

1 March 1976 26 September 1977
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REQUIREMENT 17
PRINTED WIRING

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

2. Documents applicable to Requiremept 17:

MIL-P-13949 Plastic Sheet, Laminated, Copper Clad (For Printed
Wiring)

MIL-P-28809 Printed Wiring Assemblies

MIL-I-46058 Insulating Compound, Electrical (For Coating Printed
Circuit Assemblies)

MIL-P-46843 Printed Wiring Assemblies

MIL-P-50884 Printed Wiring, Flexible, and Rigid-Flex

MIL-P-55110 Printed Wiring Boards

MIL-STD-275 Printed Wiring for Electronic Equipment

MIL-STD-2118 Flexible and Rigid-Flex Wiring for Electronic
Equipment, Design Requirements for

ANSI/IPC-DW=425/11 Design and End Product Requirements for Discrete Wiring

Boarda/Plated-Through Hole Connection

3. Rizid printed wiring and printed wiring beards. 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-55110. The materials used for
single-sided, double-sided, and multilayer printed wiring boards shall conform
to MIL-P-13949,

3.1 Printed wiring board size. Whenever cost and technical requirements

permit, preferred rigid printed wiring board sizes 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 Higid printed wiring assemblies. 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 systems,
MIL.P-U46843 shall apply.

3.3 Conformal coating. Wwhen conformal coating is required, rigid printed
wiring assemblies shall be conformally coated with a coating material which
conforms to MIL-I-46058.

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

2118,

5. Discrete wiring hoards. Discrete wiring boards with plated-through holes
shall be in accordance with ANSI/IPC-DW-425/11. Discrete wiring boards shall

not be used for space application.

Supersedes
REQUIREMENT 17 REQUIREMENT 17
30 August 1984 30 June 1985
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PRINTED WIRING
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Supersedes
REQUIREMENT 17 REQUIREMENT 17
30 June 1985 30 August 1984
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REQUIREMENT 18
DERATING OF ELECTRONIC PARTS AND MATERIALS

1. Purpose. This requirement establishes criteria for derating of electronice

' parts and materials,

2. Derating. 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 spot temperatures,
voltage, current, or power dissipation). Derating shall be accomplished as
necessary to assure the required equipment reliability within the specified
operating conditions. Parts derating guidelines or requirements may be
provided or requested by the procurement activity. These guidelines or
requirements may be reviewed in the design review process.

Supersedes
REQUIREMENT 18~ REQUIREMENT 18
10 June 1963 1 March 1985
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REQUIREMENT 19
TERMINATIONS

1. Purpose. This requirement establishes criteria for the selection and use
of terminationa. ‘

2. Documents applicable fo Requirement 19:

MIL-T-7928 Terminals, Lug and Splice, Crimp-Style, Copper

MIL-T=-15659 Terminal, Lug, Solder Type, Copper

MIL-T-55156 Terminals, Lug, Splices, Conductor; Screw Type, General
Specification for :

MIL-T=55163 Terminal Boards, Molded, Barrier, Screw Type, and
Associated Terminal Board Lugs, General Specification for

MIL-STD-1277 Splices, Terminals, Terminal Boards, Binding Posts,
Terminal Junction Systems, Wire Caps; Electrical

M3 27212 Terminal Boards, Assembly, Molded-in Stud, Electric

3. Part terminations. The applicable part specifications shall contrel the
part termination. Termination of parts for which there is no applicable parﬁ_
specification shall be mechanically strong. Terminals of potted parts shall be
fastened to a terminal insulating strip or plate (or the enclosure itself, if

loosening or degradation 1n the moisture-exoluding 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 speoified conditions of high humidity (including condensation) and high

[

alBlBUGE IOI‘ BHB parulcular appJ.lcar.J.on.
4, ZTerminals
4.1 Number of wires per terminal or lug. The number of wires terminated in an

individual terminal or lug shall not be greater than three. Multisection
turret, bifurcated, or multi-hole lug terminals shall have not more than three
wires 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
An Tae THF o ownanta mirmbhanm AP rinan fa 1fmad +ha rhnan anas At Piad hamain

Lo LUE e P a 51 Uﬂbcl I.IU-LI.IUGI UJ. wWii CoD J.ﬂ .I.G\.IULL cu uua.u LIV OG CIIJU\'L]. LU\.I. llGl U.I.l.l’

approval of the procuring activity shall be obtained.

4.2 Lug terminals. Lug terminals shall conform to one of the following
specifications, and wherever possible shall be selected from MIL-STD-1277:

MIL-T-7928 Crimp, insulated and noninsulated

MIL-T-15659 Solder

MIL-T-55156 Screw

Supersedes )
REQUIREMENT 19 REQUIREMENT 19
15 March 1978 30 June 1985
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4.,2.1 Crimping of terminal lugs. Crimping of terminal lugs shall be so
accomplished that the connections will meet the resistance (voltage drop) and
tensile strength requirements and tests of MIL~-T-7928, y

4.2.2 Crimping tools. Crimping tools shall be as specified in the individual
rar

erminal snasificzation Hnwavan contractors mav use toopling as nnnnmmnndaﬂ hy
minal speciliication. oOWever, CconLraclLors may use LOOLl1lNg as recommencel 2y

the terminal or tooling manufacturer provided that the finished crimp meets all
of the performance requirements of the terminal specification. MWaintenance
instructions and other data supplied by the contractor shall list the military
standard tools, terminals and splices.

5. Ierminal boards and terminal Junction syatems . )
5.1 Terminal boards. Terminal boards shall be selected from MIL-STD-1277T.

Other subassemblies commonly known as terminal boards are not covered by this =
Requirement.

5.1.1 Mounting. Terminal boards shall be secured only by bolts (machine
screws) and shall be capable of ready removal and replacement. They shall be
mounted in the position that will besat facilitate the teating of the equipment.
5.1.2 Number of lugs per terminal. 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-55164 and as specified in the detail specification
sheets for stud-type terminal boards. WNot more than four lugs shall be
connected to any one terminal of a board covered by M327212. Accesscories such
as stud connectors, straddle plates, jumpers and terminal board lugs shall be

counted as lugs for this purpose. a

5.2 Terminal Junction systems. Terminal Junction systems shall be selected l
from MIL-STD-1277.

6.

6}1 Selection. Stud terminals, feed-through terminals and binding posts shall
be selected from MIL-STD-1277.

6.2 Mgun;ing Adequate spacing or barriers shall be employed between adjacent

.
atud or fa =through terminals or bhinding posts to pravent corona diacharge =
S LUQ H LANQUENn Lerminails 2inding pOosSLu3 VO prevent eorona <ciscnarge,

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 subjected to specified service conditions, such as shock and
vibration. Terminals mounted on boards shall not cause cracking or deiami-
nation of the board.

ar TN
Supersedes U
REQUIREMENT 19 REQUIREMENT 19
30 June 1985 15 March 1978
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REQUIREMENT 20
WIRE, HOOKUP, INTERNAL

1. Purpose. This requirement establishes criteria for the selection and
application of electrical internal hookup wire. '

2. Documents applicable %o Requirement 20:

QQ-W-343 Wire, Electrical (Uninsulated)

MIL-W-76 Wire and Cable, Hookup, RElectrical, Insulated

MIL-W-5086 Wire, Electriec, Polyvinyl Chloride Insulated, Copper or
Copper Alloy

MIL-W-5345 Wire, Electrical, Iron and Constantan, Thermocouple

MIL-W-58U46 Wire, Electrical, Chromel and/or Alumel, Thermocouple

MIL-W-5908 Wire, Electrical, Copper and Consatantan, Thermocouple

MIL-W-16878 Wire, Electrical, Insulated, High Temperature

MIL=W=19150 Wire, Insulated, Hard Drawn Copper

MIL-W-22759 Wire, Electric, Fluoropolymer-Insulated, Copper or Copper
Alloy

MIL-W-810U44 Wire, Electric, Crosslinked Polyalkene, Crosslinked

Alkane-imide Polymer, or Polyarylene Insulated, Copper or
Copper Alloy

MIL-W-31381 Wire, Electric, Polyimide Insulated, Copper or Copper
Alloy .

MIL-W-81822 Wire, Electrical, Solderless Wrap, Insulated and
Uninsulated

MIL-STD-581 Identification :Coding and Application of Hook-up and Lead
Wire

3. General requirements

3.1 Mire. Internal hookup wire shall be selected from the types and classes
. specified by the documents listed herein whenever applicable. Other types of
wire may be used provided they are selected from specifications acceptable for.
the specific application and approved by the procuring activity. '

3.1.1 Identification. Hookup wires in the equipment shall be, insofar

as practicable, distinctly coded in c¢olor or numbered. Codes, when used,
shall be in accordance with MIL-STD-681 or as otherwise agreed upon with the
procuring activity. Numbers shall not be used where they would be difficult
to read or trace, such as in compact assemblies.

3.2 MWire characteristics f

3.2.1 So0lid or stranded. Stranded wire shall be used for conductors and
cables which are normally flexed in use and servicing of the equipment, such
as cables attached to the movable half of detachable connectors and hanging
cablgs attached to removable or movable doors and shields. Leads 3ix inches
or less in length may be run as sclid wires unless they form interconnections
between shock isolation mounted parts and nonshock isolation mounted parts.
There are some other instances, such as wire wrapping, where a solid conductor
may be required regardless of length.

3upersedes )
REQUIREMENT 20 REQUIREMENT 20
10 January 1983 1 March 1985
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3.2.7 Size. Conductors shall be of such cross section, temper, and flexi-
bility as to provide ample and safe current-carrying capacity and strength.

3.7.3 Bare yire. 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 §, soft or drawn and annealed, and coated, and shall
conform to QU-W-343,

3.2.4 Thermoaouple wire. Selection of thermocouple wire shall be in accordance

with MIL-W-5845, MIL-W-5846, or MIL-W-5903.

4. Detail requirements

a Fal - L s = % L3 La Lo = Y ey

4,1 Selection of wire. Selection of internal hookup wire shall be iv
accordance with table 20-I unless otherwise specified in the detail equipment
specification. For solderless wrap applications, wires shall be selected which
are in accordance with MIL-W-81322, Certain insulating materials exhibit a ceold
flow characteristic., Caution should be used in the selection of these materials
in applieations requiring restrictive clamning or tying, ete., where this
feature may result in exposed or shorted conductors.

4.2 Application restrictions
42,1 MIL-W~T5 shall be used for Army applications only.

4,2,2 MIL-W-16873 shall not be used for Air Force space applications.

§,2.3 MIL-W-22759 wire with only single polytetrafluoroethylene insulation
used in Air Force space and missile applicatioas shall require the approval of
the procuring Aactivity.

4.2.4 Wires with polyvinyl c¢hloride insulation 3hall not be used in aerosnace
applications. Use of these wires in any other Air Force application requires
prior approval of the procuring activity.

Supersedes .
REQUIREMENT 20 REQUIREMENT 20 s
10 January 1983 1 March 1935
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REQUIREMENT 21

CASTINGS
1. Purpose. This requirement esstablishes criteria for the design,
classification, inspection, and repair of castinga.

2. Documents applicable to Requirement 21:

MIL~-STD=276 Impregnation of Porous Nonferrous Metal Castings
MIL-STD-2175 Castings, Classification and Inspection of
3. Application and selection. 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 21-1), and the use of ribs and fins.

TABLE 21-I. General comparison of metalllic casting processes.

Ability to Suitability | Surface|Suitability
Type of Dimensional | reproduce Tool for smooth=| for large
castings accuracy fine detail! cost volume ness sized
production castings

Sand 3 3 1 3 3 1
Die 1 1 3 1 1 3
Investment 1 1 3 2 1 3
Shell mold 2 2 3 1 2 3
Permanent mold 2 2 3 1 2 2
Plaster mold 2 1 1 3 2 3

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

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

5. Inserts. 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 distance shall be allowed in
order to develop the reguired resistance to insert pull-out, and to avoid
eracking of the casting. Casting defects resulting from use of inserts, such
as partial alloying, poor bonds, porosity, and cracks shall not be present.

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

Supersedes
REQUIREMENT 21 REQUIREMENT 21
15 Qctober 1970 30 June 1985
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T. Classification and inspection. Castings shall be classified and inspected
in accordance with MIL-3TD=-2175. .

8. Repair of castings

8.1 Repair of unmachined castings. Repair of minor discontinuities or
defects in unmachined or raw castings shall be permitted only when specific
approval has been granted by the contractor Material Review Board (MRB),

or is specified on the engineering documentation. Weld repair shall be
limited to Class 3 and Class 4 castings (Class 1 and Class 2 repair shall
require procuring activity approval) and to areas where no severe stress
will be encountered., Heat treatable alloys must be fully reheat treated
after welding to meet drawing requirements.

8.2 Repair of machined castings. Repair of defects in machined castings
shall be permitted for Class 3 and Class Y4 castings based on the contractor's
MRB decision. Class 1 and Class 2 casting repair shall require procuring
activity approval. Reheat treatment shall be required unless engineering
analysis during MRB action can demonstrate it is unnecessary.

Supersedes
REQUIREMENT 21 REQUIREMENT 21
30 June 1985 15 QOctober 1970
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. S L REQUIREMENT 22 . _
4 : PARTS SELECTION AND CONTROL

1. Purpose. This requirement offers direction as to parts selection and
control which must be considered when preparing contractual documents. IT DOES.
NOT ESTABLISH REQUIR&MENTS AND MUST NOT BE REFERENCED IN CONTRACTUAL DOCUMENTS.
Parta selectlon and control must be directly speclfled 1n the contract or thn i
system/equipment specificatlon, as approprlate. '

MIL-STD-H54K

2. Docuient applicable to Requirement 22:
MIL-STD-965 " Parts Control ?rggpam

3. Bgni;;guﬁuxﬂhJuxygzzn. MIL-3TD- 965, establishes two procedures covering .
the submission, review, and approval of Progranm Parts Selectlon Lists and
changes thereto. . The objective is to achieve life cycle cost savings and’

cost av01dances by (1) assisting equipment or system managers and. their.
contractors in the selection of parts commensurate with contractual requlre-
menta, (2) minimizing the variety of parts used in new design,

(3) enhancing interchanzeability, reliability, and maintainability of military
equipments and supplies, and (4) conserving resources. MIL-STD-955 must be
tailored when applied; application guidance is offered in the document.

Supersedes .. | |
REQUIREMENT,EZi_T,, REQUIREMENT 22
15 March 1973 . 3% July 1932
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REQUIREMENT 23
ADHESIVES

1. Purpose. This requirement establishes criteria for the selection and
application of adhnesives.

2. Documents applicable to Requirement 23:

MMM-A-121 Adhesive, Bonding, Vulcanized Synthetic Rubber to Steel
MMM-A-130 Adhesive, Contact

MMM=-A-131 Adhesive, Glass-to-Mstal (For Bonding of Optieal Elements)
MMM-A-132 Adhesive, Heat Resistant, Airframe Structural, Metal to Metal
MMM-A-13L Adhesive, Bpoxy Resin, Metal to Metal Structural Bonding
MMM-A-138 Adhesive, Metal to Wood, Structural

MMM-4-181 Adhesive, Phenol, Resorcinol, or Melamine Base

MMM-A-189 Adhesive, Synthetic-Rubver, Thermoplastie, General Purpose
MMM=-A-1517 Adhesive, Rubber Base, General Purpose

MIL-A-3920 Adhesive, Optical, Thermosetting

MIL-A-5540 Adhesive, Polychloroprene

MIL-A-8576 Adhesive, Acrylic Base, for Acrylic Plastic

MIL-A-22397 ddhesive, Phenol and Resorcinol Resin Base (for Marine Service

Use)

Adhesive, Metal Identification Plate

Adhesive, Flexible Unicellular-Plastic Thermal Insulation
Adhesive, Metalliec Structural Sandwich Construction
Adhesive, Cyanoacrylate, Rapid Room-Temperature Curing,
Solventless

MIL-A-228935
MIL-A-24179
MIL-A-25463
MIL-A-46050

MIL-A-Y45145

MIL-A-5219Y4
MIL-A-31235
MIL-A-81253

MIL-A-83377

MIL-HDBK-691

Adhesive-Sealants, Silicone, RTV, Non-Corrosive (For Use with
Sensitive Metals and Equipment)

Adhesive, Epoxy {For Bonding Glass Reinforced Polyester)
Adhesive, Epoxy Resin With Polyamide Curing Agent

Adhesive, Modified Epoxy Resin With Polyamine Curing Agent
Adhesive Bonding (Structural) For Aerospace and Jther Systems,
Requirements for

Adhesives

ASTM Standard
ASTM D2554-80

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., QCharacteristics. Adhesives are aubstances capable of holding materials
together by surface attachment. Depending on the adhesive method choaen, the
designed strength can vary from easily separable to bonds exceeding the
inherent strength of the substrate. Adhesive is a general term and includes,
among others, cement, glue, mucilage and paste. All of these terms are
loosz2ly used interchangeably. Varied terminology is used to indicate
adhesive characteristics {e. g£., physical descriptions, such as liquid or
tape adhesives; chemical descriptions, such as resin or silicate adhesives;
iescriptions indicating adherends, such as rubber, metal, plastic or fabric
adhesives; descriptions indicating use, such as aigh and low temperature or
pressure-ssnsitive adhesives).

Supersedes
REQUIREMENT 23
10 September 1381

REQUIREMENT 23
1 March 1935
23=1
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4, Clagsification. The major types of adhesives are listed below. ‘
4.1 Pressure-sensitive. Adhesives made to adhere to a surface by the brief

application of pressure. Tapes, decals, and nameplates are often attached to
surfaces uzing this type of adhesive., Advantages of this type ars ease of
application and ease of separation of the parts. Disadvantages are lack

of strength and poor solvent resistance. ’

4.2 Thermoplastic. Thermoplastic adhesives make up a larze share of

the adhesives in general use, They include those which set by solvent
evaporation, solutions of natural products such as animal zlues, processed
natural products such as cellulosic household cements, and natural and .
synthetic rubber as in "contact™ and general-purpose rubber adhesives. They
also include solventless hot-melt adhesives, and thermoplastic adhesives which
require addition of a chemical activator. All thermoplastic adhesives have a
tendency to creep under load, espezially at elevated temperature, and should
not be used in critiecal structural applications. Many thermoplastic adhesives
have limited or poor resistance to certain solvents.

%.3 Thermosetting. Thermosetting adhesives underzo a chemical reaction
caused by catalysts, heat, and other methods leading to polymerization into a
relatively infusible stage. This type is used in structural and nonstructural
applications 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 temperatures. However, thermoqetting adhesives

are generally more satisfactory for use at elevated temperatures than the
conventional thermoslastic adhesives.

5. Considerations. The adhesive system shall be selscted and used with due
consideration for the following factors.

5.1 Design of jeint. For structural functions, this is a matter of prime .

importance and good joint design practices shall be followed. The joint shall

e desizgned to minimize concentrations of stress. The basic stiress shall be

in shear. The weakest design is where the basic stress is in cleavage or pe=l =
and non-axial loadiag in tension produces clsavage.

5.2 Magnitude, direction, and types of separation forces. The bonded joint
shall resist fracture or separation resulting from stresses due to static
loads, bending, mechanical shock, vibration, or thermal shock. This requires
careful avaluation of the design and environmental requirements that will be
met by the Jjoint.

5.3 Hakerials to be bonded. The materials to be bonded assume critieal
iamportance as there are some materials, such as Fluorocarbon, polyethylene,
and nylon that cannot be bonded satisfactorily without prior treatment,
spezial adhesives, or both. Therefore, a sound knowledge of materials and
adnhesive mebhods is necessary.

Superaades
REQJLREMENT 23 REQILREMENT 23
1 “arch 1985 10 September 1981
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of the substrate, to apply the adhesive, and to set or cure it in accordance
with the manufacturer's specifications or instructions. Adequate equipment is
necessary for this purpose.

. 5.4 Production capability. It is important to adequately prepare the surface

5.5 Deleterious effects. The user shall ascertain that the formulation of
the adhesive selecterd 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 haramful results degrading
operation of the equinment.

5.5 Apnlication. 1TIn general, 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 of adheaive by a porous material, poor appliecation, inadequate
coverage or excessive pressure. Where one or both of the adherends are
porous, successive thin coats of adhesive shall be applied to completelvy seal
the surface, and each coat shall be dry before the next coat is applied. This
procedure shall bde used ingstead of the application of 'one thick adhesive coat
to the porous surface, except in the case of silicone adhesives.

5.7 Besistance to swelling. The adhesive shall be resistant to swelling or
other deterioration caused by contact with air, moisture, fungus, gases,
ozone, or solvents which will be encountered in use.

5.8 Structural compatibility. Adhesives which are not compatible
structurally shall be avoided. For example, a brittle adhesive shall not

be used for zlass bonding because excessive shrinkage during setting or curing
will load the zlass in tension. For assemblies which may be flexed or subject
Lo impact, a brittle adhesive shall not Dbe used.

5.% Carcinogens. Certain chemieals have been identified in the Jccupational
Safety and Health Act (JSHA) as cancer-producing substances (carcinogens).
Before using any materials which might contain these chemicals, they should be
evaluated in accordance with the Code of Federal Regulations, Title 29,
Chapter XVII, Part 1919. <Consideration of the toxicity of a substance shall
be ziven prior to material selection.

Superaedes
REQUIREMENT 23 _ REQUIREMENT 23
10 3eptember 1931 1 March 1935
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5. Guide for selection and application. The following, although not.a
complete list, may be used as a gquide in selecting adhesives and bonding
procedures to meet design requirements in electronic equipment:

MMM-A-121 MIL-A-3920 . - MIL-A-5219%

MMM-A~130 MIL-A-5540 - - MIL-A-81235

MMM-A-131 MIL-A-8576 MIL-A-31253

MMM-A-132 MIL-A-22397 MIL-A-83377

MMM A~ 134 MIL-A-22395 . MIL-HDBR-631

MMM-A-138 MIL-A-24179 ASTM STD - Part 22

MMM-A-18 1 . MIL-A-25463 . ASTM D256k L :
MMM-A-189 MIL-A-"6050

MMM-A-1517 MIL-A-4614%6

Many of these specifications have no requirements pertaining to electrical
properties, Where electrical properties are important, the suitability of the
material for the application shall be established.

Supersedes
REQUIREMENT 23 RSQILREMENT 23
1 March 1985 17 September 1391

23-4




Downloaded from http://www.everyspec.com

MIL-STD=4#54K
f . . * REQUIREMENT 24
WELDS, RESISTANCE, ELECTRICAL INTERCONNECTIONS

1. Purpose. This requirement establishes criteria for resistance welds of
electrical and electronie interconnections and part leads. This requirement
does not include structural welds.

2. Document applicable to Requirement 2X4:

MIL-W-3939 Welding, Resistance, Electronic Circuit Modules

3. ﬂglgg_gngqug;ging_nggggaaga. Welds and welding processes shall be in

3.1 Qgg&gm;ngn;g . All surfaces of leads or parts to be welded shall be
free of contam1nants which would adversely affect . the forming of the welded -
joint.

3.2 Electrical connections. Except where needed to meet electromagnetic
interference or system compatibility requirements, welded electrical con-
nections shall not be used where it may be necessary to disconnect, replace,
or reconnect a part or module during servicing.

3.3 Excess conductor wire. Excess conductor wire shall be trimmed suffi-
ciently close to provide adeguate clearance to prevent possible electrical
shorting but not so close as to cause damage to the weld Jjoint.

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

Supersedes
25 September 1977 1 3eptember 1
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. REQUIREMENT 25
ELECTRICAL POWER

1. Purpose. This requirement establishes criteria for electrical power.

2. Documents applicable to Requirement 25:

MIL-STD-205 Frequencies for Electric Power
MIL-3STD-255 Electric Voltages, Alteranating and Direct Current
. MIL-STD=-704 Aircraft Electric Power Characteristies
MIL-STD-1275 Characteristics of 28 Volt DC Electrical Systems in
Military Vehicles
* DOD-STD-1399 Interface Standard for Shipboard Systems
MIL=-STD=1539 Electrical Power, Direct Current, Space Vehicle Design
Requirenmentas

3. Electrical power

3.1 General. Except as specified below, the electrical power 3ource required
for electronic equipment and associated equipment and for portions of systeas
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 equipment specification. The required charac-
teristies shall be established, considering the type of power system charac-
teristies provided for the application. Battery power 3ocurce selection for
Army is controlled by U.S. Army Materiel Developmeat and Readiness Command
regulation.

3.7 Airhorne. The electrical power requirements for airborne and associated
equipment shall be in accordance with MIL-STD-704.

3.3 Shipboard. The electrical power requirements for shipboard equijsment
shall be in accordance with Type I of section 300 of DOD-STD-1399.

3.4 Space. The electrical power requirements for space equipment shall be in
accordance with MIL-3TD-1539.

3.5 Ground vehiecles. The electrical power requirements for military ground
vehicles shall be in accordance with MIL-3TD-1275.

Supersedes
RZQUIREMENT 29 REQUIREMENT 25
23 August 19890 1 3eptember 1982
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REQUIREMENT 26
ARC-RESI#TANT MATERIALS3
1. Purpose. This requirement establishes criteria for the selection and

application of arc-reaistant materlals used for insulation of electrical power
circuits.

2. Documents applicable to Requirement 26:

L-P-516 Plastic Sheet and Plastic Rod, Thermosetting, Cast
ZZ2-R=Th5 Rubber, Silicone

MIL-I-10 Insulating Materials, Electrical, Ceramic, Class L
MIL-M-14 Molding Plasties and Molded Plastic Parts, Thermosetting
MIL-P-79 Plastic Rod and Tube, Thermosetting, Laminated

MIL-P-997 Plastic Material, Laminated, Thermosetting, Electrical

Insulation, Sheets, Glass Cloth, Siliceone Resin
MIL-P-15037 Plastic 3Sheet, Lamlnated Thermosetting, Glass-Cloth,

Malamine-~Resin

MIL-P-191561 Plastie Sheet, Laminated, Glass Cloth, Polytetrafluoroethylene
Resin

MIL=-M=24325 Molding Material, Plastie, Epoxy Compounds, Thermosetting

MIL-P-25518 Plastic Material, Silicone Resin, Glass Fiber Base, Low-Pressure
Laminated

MIL-P-45112 Plastic Sheet and Strip, Polyimide

FED-3TD-U406 Plasties: Methods of Testing

ASTM DU95-73 Standard Method of Test for High~Voltage, Low-Current Dry Arc
Resistance of Solid Electrical Insulation Materials

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

3. Materials. 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 treatment of the equipnent

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 FED-STD-406 or ASTM D 495. Although satisfactory for illu-
strating the approximate arc-resistance ranking of insulating materials of
differeat composition, for those parts which may be subjected to other than
high voltage, low-current arcing, the materials should be evaluated for their
overall thermal and electrical characteristics and for their suitability for
the apecific application. When evaluating arc-resistant materials, consid-
eration should also be ziven to their electrical characteristics when subjected
to the humidity conditions specified in the detail equipment specification.

4, Carcingeens. Certain chemicals have been identified in the Occupational

Qo o wmA TamnaT 4+t A H
S3i e r:l..y and Hezlth Act (SSHA) a8 Cancer-pr roducin g substances (unl Cl"iogmm}.

Before using any materials which might contain these chemicals, they should be
evaluated in accordance with the Code of Federal Regulations, Title 29, Chapter
XVII, Part 1910. Consideration of the toxiecity of a substance shall be gziven
prior to material selection.

Supersedes
REQUIREMENT 26 ' REQUIREMENT 26
1 May 1975 25 September 1977
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TABLE 26-I. Arc-resistant materials.
Material S {fioati Tyne
Ceramic MIL-I-10" ' A1l
Plastic(s), thermo- MIL-M-14 CMI-5, GDI-30, GDI-30F,
setting, molding MAG, MAI-30, MAI-6D,
MAI-100, MAT-30, MDG,
MME, MMI-5, MMI-30, MS3,
MSI-30, SDG, SDG-F, SDI-
30
Molding, epoxy compoundsl MIL-M-24325 MEE .
Laminated rods and tubes MIL-P-79 GMG
Laminated sheets
Glass cloth, melamine MIL-P-15037 ] GME
reain C
Glass cloth, polytetra- MIL-P-19161 TS
fluoroethylene resin
Glass cloth, silicone MIL-P-997 G35G
resin ' ' o
. ]
Low pressure laminate, MIL-P-25513 All |
silicone resin, glass i
fiber base
3heet and rod, cast L-P-516 E-2
Sheet and strip, polyimide MIL-P-46112 All
Silicone rubber ZZ-R-T785 All
Supersades
REQILAEMENT 256 REQIJLREMENT 25
26 3eptember 1977 1 May 1975
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REQUIREMENT 27

BATTERIES

This requirement establishes the criteria for the selection and

application of batteries, including installation and marking criteria.

2. Documents applicable to Requirement 27:
Battery, Storage (Lead-Acid, Industrial Floating Service)

W-B-134

W-B-137 Battery, Storage (Nickel-Alkaline, Industrial Floating
" Service)

MIL-B-18 Batteries, Non-Rechargeable, Dry

MIL-B-1015% Batteries, Primary, Water-activated (Dunk Type)

MIL-B-11188 Batteries, Storage, Lead-Acid

DOD-B-15072 Batteries, Storage, Lead-Acid, Portable, General
Specification for (Metric)

MIL-B=-49030 Batteries, Dry (Alkaline)

MIL-B-49430 Batteries, Non-Rechargeable, Lithium Sulfur Dioxide

MIL-B-49436 Batteries, Rechargeable, Nickel Cadmium, Sealed

MIL-B-55118 Batteries, Storage, (Cells), Vented, Nickel-Cadmium

MIL-B-55130 Batteries, Rechargeable, Nickel-Cadmium, Sealed

MIL-B-55252 Batteries, Magnesium, Dry

MIL-B-81757 Batteries and Cells, Storage, Nickel-Cadmium, Airecraft,
General Specification for '

MIL-B-83769 Batteries, Storage, Lead-Acid, General Specification for

DOD-STD=-1578

Nickel-Cadmium Battery Usage Practices for Space Vehicles

3. Use. Batteries shall not be used unless approved by the procuring activity.

4. Selection and application

4.1 Army applications.

Battery power source selection for Army equipment

must be approved by the US Army Electronics Research and Development Command,

Electronics Technology and Devices Laboratory, ATTIN:

07703.

4.2 Rechargeable batteries.
W-B-137, MIL-B-11188, DOD-B-15072, MIL-B-49436, MIL-B-55118, MIL-B-55130,
MIL- B-81757 MIL- 3-83769, or DOD-STD-1578

4.3 Nonrecharzeable batteries.
MIL-B-18, MIL-B-10154, MIL-B-49030, MIL-B-49430, or MIL-B-55252.

Supersedes

DELET-P, Fort Monmouth, NJ

Rechargeable batteries shall conform to W-B=134,.

Nonrechargeable batteries shall conform to

REQUIREMENT 27
30 April 1984

REQUIREMENT 27
30 June 1985
27=1
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4.4 Lithium batteries. 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 and 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

McClellan’AFB CA 95652

4.5 Space applicationa. Batteries for space applications shall be selected and
applied in accordance with DOD-STD-1578. . - :
5. Battery compartment. 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 batteriea give off heat at high r'ates
of dlscharge (lees than 10 hours) and evolve hydrogen.

6. Marking and labeling

6.1 Installation marking. Connections, polarity, minimu
for equipment operation, nominal voltage, and type(s) of batteries requlred
shall be marked as applicable in a prominent place on or adjacent to the battery
compartment. .

6.2 Hann;ng_lapel Battery-powered equipment, with the exception of equipment
requiring permanent battery installation, shall be labeled externally as
follows: : . . o

WARNING
REMOVE BATTERIES BEFORE
SHIPMENT OR INACTIVE STORAGE
OF 30 DAYS OR MORE .

Examples of equipment requiring permanent battery installation are soncbuoys,
misgsiles, and fuzes,

Supersedes
REQUIREMENT 27 REQUIREMENT . 27
30 June 1985 30 April 1984
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REQULREMENT 28
CONTROLS

1. Purpcse. This requirement establishes ecriteria for the selection and
application of controls.

2. Documents applicable to Requirement 28:

MIL-¥-3925 Knobs, Control (For Use with Electronic, Communications, and
Allied Equipment) .

MIL-K-25049 Knob, Control, Equipment, Aircraft

MIL-D-28728 Dial, Control, Multiturn Counters, General Specification for

~~ A

3. Glassification. Controls are classified as follows:

a. QOperatinz conkrols. Operating controls are controls that may be required
for use during the normal operation of the equipment.

b. Adjustment controls. Adjustment controls are controls that are used for

alignment and calibration of the equ1pment and are not used during normal
operatlon -of the equlpment.- o f

bhL.. NDienlav A1 nnntrn'l
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.snall have fixed gulde marxs 1F presettlng of the controls is required.

5e Ag;gnggmgnLAang_lgganlgg uontrols shall be arranged to facilitate smooth
and rapid operation, - All .controls which have sequential relations, which are
related to a partiealar function or operation, or which are operated together
shall be zrouped together along with their associated displays. Controls
shall be conveniently located with respect to associated visual displays.
Controls located adjacent to their associated displays shall be so positioned
that operation of the control will not obscure the display. Controls shall -be
of such size and s8¢0 .spaced that the manipulation of a given control does not
interfere with the setting of -an adjacent control. Adjustment controls with
required test points shall be zrouped and so marked as to provide for

aimnlinifty and anans Af mainmbfananas Wamm +hha asabrduvabrdan AF & 23 wvram miEwmal
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may be hazardous to the equipment or operator, safeguards shall be provided.

6. DRirection of movement. <Controls shall be so connected in the circuit
that the controlled characteristics (e. g., sensitivity, volume, or voltage)
inerease with clockwise rotation of the contrel as seen from the operating
position. 1In general, movement of a control forward, clockwise, to the right,
or un, shall turn the equipment on, icause the quantity to increase or cause
the equipment to move forward, clockwise, to the right or up.

Supersedes ) X
REQUIREMENT 28 ‘ REQUIREMENT 28
31 August . 1973 1 February 1977
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T. Agcessibility

7.1 Qperating contrgls. Controls necessary for the operation of the equip-
ment shall be readily accessible, and unless otherwise specified shall be
located on the front panel of the unit.

7.2 Adjustment controls. Adjustment controls that are required for periodic
alignment or calibration shall be mounted behind covered openiags such as
access doors, on the fazes of the equipment most accessible when installed.
When not adjustable by hand, controls shall be desizned to accept a common
screwdriver blade tin. Controls which infrequently require adjustment need
not be accessible from the operating panel, but shall be readily accessible
for servicing when the equipment is opened for maintenance purposes. Ualess
otherwise specified, infrequently required controls should be screwdriver
adjusted.

3. Mechanical characteristics

Play and backlash in eoantrols shall be held to a minimum

*
ri Y intandad A~ i P
with intended operational functions and shall not cause poor

contact or inaccurate setting. Contols shall operate freely and smoothly
without “inding, scraping, or cutting. Contrnls may he lubricated when
lubrication doesa not interfere with operatlon and is specified in the detail
equipment specification,

8.2 Stops. Mechanical stops shall be provided for all adjustable controls,
except controls designed for unlimited rotation., Where flexihle control
shafts are employed, or where stops integral to the adjustable control or the
mechanism could be damaged by excesszive torque, stops shall be provided on the
driviang end of the shaft.

8.3 Logcking devices. Control locking devices shall be capable of retaining
the controls in any given setting within the range of control. the lockingz
and unlocking action shall be easily and quickly accomplished, and shall not
affect the setting of the control. When in the unlociked position, the locking
devizes shall not interfere with the normal operation of the control. Where
veraier controls are used, the locking devices shall operate on both main and
veranier controls if necessary to prevent damasges.

8.4 Nonturn devices. All nonturning controla and hodies or cases of turning
controls snall be equipped with a positive devize to prevent their turanineg in
the pana2l or assembly on which they are mounted.

3.5 Shafts and couplings. Control shafts and couplings shall be of such
deaign and strenzth as to be commensurate with their respective loads.
Coupling between or to shafts shall be accomplished by means of metallic or
insulated couplings rigidly secured. 3hafts subject to remsval may have

their couplings secured by two set screws 90 to 120 degrees apart. Flexibdle
couplings will be permitted for controls where tqn nge of rigzid counlinzgs
would interfere with the satisfactory operation or mounting of such controls,
excent that flexible couplinzs shall not be employed For frequency determining
circuits. ‘

‘ Superszedes
REAQIJLREMENT 23 REQIJLREMENT 28
1 February 1977 ‘ 31 August 1973
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impact strength and shall 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 kaobs conforaming to MIL-X-3925 or MIL-K-25049 shall be used wherever
suitable. For knobs not covered by a military specification, color, tactile
information, and flammability requirements shall be in accordance with
MIL-K=-3925.

. 8.6 Control knobs and handles. Control knobs and handles shall have high

8.7 Multiturn counters oontrel dials. Manu:

control dials shall coaform to MIL-D-28728.

8.3 Stahility. All controls shall be so designed that the setting, vosition,
or adjustmeat 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 Construction. Switches, levers, and other controls, which are
manipulated during operation of the equipment, shall be of such rugged desig

and construction that they will not be damaged when repeatedly operated by
unskilled personnel under the specified service conditions.

n

9. Factory adijustment controls. The design of equipment shall not inelude

’factory“ or sealed adjustment controls, unlesz specifically approved by the
etail Pquloment 3pecification.

3upersedes

REQUIREMENT 28 | REQUIREMENT 23

31 August 1973 1 Febraary 1977
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REQUIREMENT 29

. ELECTRON TUBES

1. Purpose. This requirement 2stablishes the criteria for the choice,
specification, and application of electron tubes.

2. Document applicable to Requirement 29:
MIL-STD-200 Hlectron Tubes, Selection and Use of

5 =19 cifl

3. Selection and application. Electron tubes shall be selected and applied
in accordance with MIL-STD-200.

3.1 Electron tubes in equipment. Each unit of equipment using electron tubes
shall be furanished with a complete set of electron tubes properly installed
therein. These electron tubes shall be the electron tubes used in testing the
unit and each tube (unless separate packagzing of the tube is specified) shall
remain in the socket which it occupied during the tests.

3.2 Subminiature tubes used in nonrepairable modules. Subminiature electron
fubes shall be soldered or welded into the cirecuit.

Supersedes
AEQUIREMENT 29 REQUIREMENT 29
1 November 1974 1 August 1975
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REQUIREMENT 30
SEMICONDUCTOR DEVICES

1. Purpose. This requirement establishes criteria for the selection and
application of semiconductor devices.

2. Documents applicable to Requirewent 30:

MIL-3-19500 Semiconductor Devices, General Specification for
MIL-3STD=701 Lists of Standard Semiconductor Devices
MIL-STD-1547 Parts, Materials, and Processes for 3pace and Launch

Vehicles, Technical Requirements for

3. Selection and application. Semiconductor devices shall be selected and
applied in accordance with MIL- STD-701 and, for Space Division, AFSC (SD),

MIL-STD-1547,

3.1 JANS levela. JANS level devices shall be used in space, launch, and
reentry equipment applications for Space Division, AFSC (SD}. When JANS
parta are not available, parts shall be speclfied/procured in accordance with

the requirements of MIL-STD-15UT.

3.2 JANTX and JANTXV levels. JANTX, JANTXV, or JANS level devices shall be
uged in Army Missile Command, Army Electronics Research and Development
Command, Naval Air Systems Command and Air Force applications other than 3D
space, launch, and reentry equipment. When these are not available, the

devices selected, including JAN types, shall be process conditioned, tested,
and anrmraanad {1nn1n.-|'inﬂ Grour A and R LTPD ounality lavala of MT! <:_‘Iol:nn\

Rl LWl OUH0LW (Ao uwiaaiilm GO UUY A QUW U Lizr i YURAAU] LSVoid Wi O DlLkSoT i Fauwv g

equivalent to the TX requirements for s3imilar types.

4, Sealinz. All semiconductor devices used in equipment shall be hermet-
ically sealed in glass, metal, metal oxide, ceramic, or combinations of these.
No plastic (organic or polyme"lc) encapsulated or sealed devices shall be used
#ithout the approval of the procuring activity.

5. Electrostatic gsensitive parts. Certain types of gemiconductor devices

are susceptible to elesctrostatic discharge damage. Appropriate discharge
procedures should be observed prior to handling these parts, and design

selections of desired devices should include a consideration of the effec-
tiveness of the input or other protective elements included in the device

design.

Supersedes
REQUIREMENT 30 REQUIREMENT 30
30 July 1982 : , ' 1 September 1982
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REQUIREMENT 31

MOISTURE POCKETS

1« Purpgse. This requirement establishes criteria for the treatment and
drainage of moisture pockets,

2. Pockets, wells, and traps. Pockets, wells, traps, and the like in which
water or condensate could collect when the equipment is in normal position
shall be avoided, where practicable.

3. Drainage. Where moisture pockets are unavoidable and the equipment is not
sealed, provigsion shall be made for drainage of such pockets. Desiccants or
moisture-absorbent materials shall not be used withia moisture pockets.

4, Qther methods. Where moisture buildup cannot be tolerated in sealed
equipment or assemblies such as waveguides, the use of desiccants or other
methods, such as gas purzing, should be considered.

Supersedes
REQUIREMENT 31 REQUIAEMENT 31
1 December 1971 1 February 1977
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REQUIREMENT 32

TEST PROVISIONS

1. Purpgse. This requirement establishes criteria for test provisions.
2. Document applicable to Requirement 32:
MIL-STD-415 Test Provisions for Electronic System3 and Associated

Equipment, Design Criteria for

3. Xest provisiona. Test provisions to provide means for monitoring
performance, calibration, and fanult isclation shall be in accordance with

MIL-STD=N15.

3.1 Built-in test devices. Built-in test devices shall maintain their
accuracy under all operating conditions required by the eguipment. These
devices shall be provided with connections or access for their operational
checkout or calibration.

3.2 External test points. Protection shall be provided in the test point
circuitry to prevent equipment damage caused by the external grounding of test
points.

3.3 Failure effect. Provisions for testing shall be s0 desizned that any
failure of built-in test devices will not dezrade equipment operation or cause
equipment shut down unless equipment is specifically designed to shut down in
case of built~in test device failure.

Supersedes
REQUIREMENT 32 REQUIREMENT 32
1 Mareh 1975 : 15 March 1973

32-1




Downloaded from http://www.everyspec.com

MIL-STD-454K / g
REQUIREMENT 33 s

RESIS3TORS /////

~
1. Purpose. This requirement establishes criteria for the selection and
application of resistors.

2. Documents applicable to Requirement 33:

MIL-T-23648 Thermistor {(Thermally 3ensitive Resistor), Insulated,
General Specification for

MIL-STD-199 Reaistors, Selection and Uase of

3. Selection. Resistors shall be selected and applied in accordance with
MIL-3TD-199.

4. Thermistors. Thermistora shall conform to MIL-T-23648,

Supersedes

REQUIREMENT 33 REQUIREMENT 33
1 September 1978 30 April 1984
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REQUIREMENT 34

NOMENCLATURE
1. Purpgse. This requirement establishes criteria for nomenclature (item
name and type designation).
2. Document applicable to Requirement 34:
MIL-3TD-196 Joint Electronics Type Designation Systems

3. Item names and type designations. Item names and type designations shall
be established for electronic equipment in accordance with MIL-3TD-196.

4. Limitation on type designation approval. The assignment of type
designations shall not coanstitute approval of equipment or the use of a
particular item in a specific set and shall not waive any requirements of the
contract involved, nor does the approval of the equipment constitute approval
of the type desigznation assignment.

Supersedes
REQUIREMENT 34 REQUIREMENT 34

10 June 1963 15 March 1978
341 :
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. REQUIREMENT 35
RELIABILITY
1. Purpose. This requirement offers direction as to reliability requirements
which must be 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 directly specified in the contract or the
system/equipment specification, as appropriate.

2. Documents applicable to Requirement 35:

- MIL-STD-721 Definitions of Terms for Reliability and Maintainability

MIL-STD-756 Reliability Modeling and Prediction

MIL-3TD-T781 Reliability Design Qualification and Product Acceptance Tests:
Exponential Distribution

MIL-STD-735 Reliability Program for Systems and Squipment Development and
Production

MIL=-STD-1629 Procedures for Performing a Failure Mode, Effects and
Criticality Analysis

MIL-HDBK=-217 Reliability Prediztion of Electronic Equipment

MIL-STD-NS54K

3. Realibilityv program. Reliability engineering and accounting tasks aimed at
preventing, detecting, and correcting reliability design deficiencies, weak
parts, and workmanship defects and providing reliability related inforwation
essential to acquisition, operation, and support management should be included
in contract requirements with the objective of establishing and maintainingan
afficient reliability orogram according to life cycle phase. MIL-STD=-735 is
the overall program document for the area. It is sectionalized into individual
task statements and requires extensive tailoring when it is applied. Detailed
application guidance as to the nature of the tasks and when they should be
imposed is provided. Other reliability documents which may be invoked through
MIL-STD-735 or which may be cited directly as a baais for contract requirement
. include MIL-STD-721, MIL-ST9-756, MIL-STD-731, MIL-STD-1529, and MIL-HDBK-217.

4. Quantitative requirements. Quantitative reliability requirements and
- verification or demonstration requirements should be established appropriate to

program phase,

Supersedes
REQUIREMENT 35 REQUIREMENT 35
15 March 1930 30 July 19832
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REQUIREMENT 36

ACCESSIBILITY
1. Purpoge. This requirement establishes criteria for accessibility.
2. Doguments applicable to Requirement 38§:
MIL-STD=-280 Definition of Item Levels, Item Exchangeability, Models,
and Related Terms )
MIL-STD-721 Definition of Effectiveness Terms for Reliability,
Maintainability, Human Factors, and 3afety
MIL-STD=1U472 Human Engineering Design Criteria for Military Systems,

Equipment and Facilities

3. Definitions
3.1 Accegsibility. Accessibility is as defined in MIL-STD-721.

3.2 Part, subassembly, and assembly. Part, subassembly, and assembly are as
defined in MIL~STD-280.

4, Compatibility. Rquipment shall be desizned for optimum accesaibility
compatible with operating, maintenance, electromagnetic compatibility, and
enclosure requirements.

5. Aggesa. 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 checkiag, and the
removal and replacement of maintenance parts. Accessibility for testing
replacement does not apply to parts located in nonrepairable subasaemblies or
assemblies. For routine servicing and maintenance, unsoldering of wires, wire
harnesses, parts or assemblies shall not be required in order to gain acceas to
terminals, soldered conaections, mounting screws and the like. Inspection
windows shall be provided wherever necessary. Sizes of openings, maximum reach
requirements, and allowadle sizes and weights of replaceable assemblies shall
conform to linits established in MIL-STD-1472,

6. QGConnections. Connections to parts inside a removable container shall be
arranged to permit removal of the container without threading connection leads
thrnancoh tha anntainan

Wil Vub'l VLIS PRV A A T LR

7. Parts. Parts which are identified as replaceable parts for the equinment
shall be easily removable and replaceahle. These parts shall not be mounted by
means of rivets, spot welding, or hard curing compounds. 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 movad
without being disconnected and without causing circuit detuning or instability.

Supersedes
REQUIREMENT 36 REQUIREMENT 36
1 March 1976 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 Tor 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 modules and assemblies shall he
designed to prevent insertion when incorrectly oriented.

8. Enclosures. Accessibility to chassis, assemblies, or parts contained
within cadbinets, consolea or other enclosures shall be provided from outside
the basic egquipment through the use of access doors, by mounting such items

on withdrawal slides, swinzing doors, through cable extenders and cable
retractors, orovisions for circuit card extenders which will allow part or

module operation in the open position, or other arrangements to permit adequate

access for properly servicing the equipment. Automatic or manually operated
locks shall be provided to lock the chassis in the servicing position. When
withdrawal slides are used they shall be of gzuided sectional construction with
tracks and rollers. Complete removal and access for servicing of electronic
equipment contained within cabinets, consoles or other enclosures shall be
provided from either the front or rear of the equipwment. Guide pins (or
locating pins), or the equivalent, shall be provided for mechanical aliznment
during mounting. Shipboard equipment shall have complete access for
maintenance and servicing from the front of the equipment.

Supersedes
REQIIREMENT 36 REQUIREMENT 35
15 Marci 1989 1 March 1975

36-2
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REQUIREMENT 37
CIRCUIT BREAKERS

1. Purpose. This requirement establishes crlteria for the selectlon and
application of circuit breakers.

2. Documents applicable to Requirement 37:
MIL-STD-1498 Circuit Breakers, Selection and Use of

3. Selection and application. 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 trlpping
mechaniam for emergency use. .

3.1 Manual operation. Circuit breakers shall be capéble of being manually
operated to the ON and OFF positions. Cchuit breakers shal not be used as
At

.
awuitrnhaa nlaasa aiinkh hraalrarse hava ha
SWil{nes uniess sSucn oreafers nave obeen

that type of service.

3.2 Internal access. Access to the internal mechanism of a circuit breaker
shall require the breaking of a seal.

3.3 Position identification. Circuit breakers shall 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 Qrientation. Circuit breakers shall operate when permanently inelined 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 teat equipment shall operate
within the limits of the detail specification when the equipment is in any
position or rotation about its three principal axes.

3.5 Yertical mounting. Vertically mounted circuit breakers with toggle handle
actuators shall have the ON position upward.

3.6 Insulating materials. Insulating materials used in the construction of
circuit breakers 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 withatandineg voltage. The dielectrie withstanding voltage
shall be not less than 1,000 volts plus twice the nominal operating voltage.

3.8 Insulating resistance. Unless otherwise specified, insulation resistance
shall be 100 megohms or more.

Supersedas
REQUIREMENT 37 REQUIREMENT 37
1 September 1982 30 June 1985
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. o REQUIREMENT 38

QUARTZ CRYSTALS AND OSCILLATOR UNITS3

1. Purpose. This requirement establishes criteria for the selection of quartz
erystal units and crystal oscillators.

2. Documents applicable to Requirerent 38:

MIL-0-55310 Oscillators, Crystal
MIL=-STD-683 Crystal Units, Quartz; and Holders, Crystal

3. Selection

3.1 Quartz crystals. Quartz ¢rystal units shall be selected in accordance
with MIL-STD-683.

3.2 Crvstal osgcillator units. Crystal oscillator units shall conform to
MIL-0-55310.

Supersedes -
REQUIREMENT 38 . REQUIREMENT 33
1 August 1975 1 September 1982
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REQUIREMENT 39

FUSES, FUSE HOLDERS, AND ASSOCIATED HARDWARE

i. Purpose. This requirement establishes criteria for the selection and

application of fuses, fuse holders, and associated hardware.

2. Document applicable to Requirement 39:

MIL-STD~1360 Fuses, Fuseholders, and Associated Hardware, Selection and
Use of

3. Selection and application. Fuses, fuseholders, and associated hardware

shall be selected from MIL-3TD-1360. Fusing shall be so arranged that fuses

in branch circuits will open before the fuses in the main eircuit. Fuses are
not intended to perform the function of thermal overload relays or circuit
breaker devices. Fuses shall have ratings which correspond to those of 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 the fuse terminal which terminates in the removable cap assembly.

4, Marking. 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. 1In
addition, "SPARE" shall be marked adjacent to each spare fuse holder.

Supersedes
REQUIREMENT 39 REQUIREMENT 39
1 December 1971 31 August 1973
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. REQUIREMENT 40
SHUNTS
1. Purpose. This requirement establishes criteria for the selection of
external meter shunts.

2. Documents applicable to Requirement 49:

MIL-S8-61 Shunt, Instrument, External, 50 millivelt (Lightweigzht Type)
MIL-I-1361 Instrument Auxiliaries, Electrical Measuring; Shunts, Resistors,
and Transformers

3. Shun%s. External meter shunts shall conform to MIL-S-51 or MIL-I-1351, as
applicable.

Supersedes
REQUIREMENT 40 REQUIREMENT 40
10 June 1963 1 February 1977
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REQUIREMENT 41
SPRINGS

1. Purpose. This requirement establishes criteria for the design, selection,

and application of springs.

2. Docum licab irem U1

QQ-B-750 Bronze, Phosphor, Bar, Plate, Rod, Sheet, Strip, Flat Wire and
Structural and Special Shaped Sections

QQ-C-530 Copper-Beryllium Alloy, Bar, Rod, and Wire (Copper Alloy
Numbers 172 and 173)

QQ-C-533 Copper-Beryllium Alloy Strip (Copper Alloy Numbers 170 and 172)

QQ-C-585 Copper-Nickel-Zinec Alloy Plate, Sheet, Strip and Bar (Copper
Alloy Numbers 735, 745, 752, 762, 766, and 770)

QQ-C-586 Copper-Nickel-Zine Alloy; Rod Shapes, and Flat Products and
Finished Edges (Flat Wire, Strip, and Bar)

0Q-8-T66 Steel Plates, Sheets, and 3trip, Corrosion Resisting

QQ-W=321 Wire, Copper Alloy

Q0-4-423 Wire, 3teel, Corrosion-Resisting

QA-W-470 Wire, Steel, Carbon, Spring, Music

MIL-S-T7947 Steel, Sheet and 3Strip (1095) Aircraft Quality

MIL-S-13282 Silver and 3ilver Alloy

MIL-5-13572 Spring, Helical, Compression and Extension

MIL-C-19311 Copper-Chromium Alloy Forgings, Wrought Rod, Bar and Strip
(Copper Alloy Numbers 182, 184 and 185)

MIL=-8-22215 Silver-Copper-Cadnium-Nickel Alloy

MIL-S-46049 Steel, Carbon, Stripn, Cold Rolled, Hardened and Tenmpered,
Spring Quality '

MIL-C=81021 Copper-Cobalt-Beryllium Alloy (Copper A&lloy No. 175), Strip

ASTM A29-34 Steel Bars, Carbeon and Alloy, Hot Wrought and Cold Finished,
General Requirements for

ASTM A6G82-79  3teel, Carbon, 3trip, Cold Rolled Spring Quality, General

Requirements

A3THM AGBM-81 3teel, Carbon, Strip, Cold Rolled Soft, Untempered Spring
Quality

A3STM B522-8D Gold=3ilver=Platinum Zlectrical Contact Alloy, Specification
for

Metals Handbook, Vol T (1973), American Society for Metals
3. Spring performance and design

3.1 Fatieue limjits. Fatizue limits and, in the case of contact springs,
alectrical conductivity of the springs shall not be adversely affected by
corrosion, operating temperature, and other environmental conditions in
service. Fatizue limits shall be consistent with the maximum specified
operating cycles for the respective part or equipment or, if such is not
specified, with the maximum duty cycle reasonably to be expected during the
equipment service life, so0 az to ensure agaiast premature failure.

Supersedes

REQUIREMENT 41 REQUIREMENT 41

10 January 1933 : 30 August 1334
B1-1
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3.2 Desiegn. Springs shall be enclosed or otherwise captivated, where
practicable, to prevent parts from becoaing adrift if broken.

3.3 Heaf treatment. Springs made of materials that 'achieve their desired .
properties by heat treatment, such as copper-beryllium alloys, annealed carbon
steels, CRES steels, or heat resisting alloys, shall be heat treated to the
specified temper after Fforaing.

3.4 Grain orientation. Flexure and forming of spring elements should be
designed to occur perpendicular to the grain of the material. Deviation froa
the perpendicular shall not exceed 45 degrees. ' This requirenment applies to
aprings whether heat treated or not.

3.5 Helical springs. Helical springs shall conform to MIL-S-13572.

4, Documents for specifyineg materials. When the materials listed in tables
41-I, ¥1-IT, and 41-III are used, they shall conform to the specifications
listed for each material., Electrical contact springs shall use materials
selected from table ¥1-I,

5. Finishes. Carbon steel springs shall be suitably plated or finished to
resist corrosion. ‘ .

Superaedes
REQUIREMENT 41 REQJLREMENT i1
30 August 1934 10 January 1983
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TABLE 41-I. Springs for electrical application.

Material

Material Form specification

Copper-nickei~zine alloy

nickel-alloy

Palladium-copper alloy

| Plate, sheet, strip and

o O
{=W=202

rolled bar

Copper-nickel-zine alloy | Rod, shapes and flat productis QQ-C-586
with finished edges (flat c :
wire, strip and bar) =

Copper-beryllium alloy Bars, rods, and wire QQ-C-530

QQ-W=321

Copper alloy Wire, spring

Copper-cobalt-beryllidm Strip MIL-C-81021

alloy

Copper-chromium alloy Bar, rod, and-strip MIL-C-19311

Phosphor bronze Bar, rod, plate, sheet, strip, QQ-B=750
and flat wire

Platinum-iridium alloy Strip ASTM BS22

Silver-copper alloy Bar, rod, nlate, sheet, strip, MIL-S-13282
and wire

3ilver-copper-cadmium- Rod, sheet, strip, and wire MIL-8-22215

Metals Hand-

book, Vol I

S -1

Supersedes
REQUIREMENT 1
10 January 1933

REQUIREMENT 41
39 Auegust 1984
1.3 '
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TABLE 41-II. Corrosion resisting steel springs. 1/ . l

Material
Material Form 1 _w_gggggfication
Steel, CRES Wire L Co. 0Q-W-%23 N
Strip NQ-S-7H5

1/ Corrosion resisting steel springs are preferred where electrical
conductivity is not a consideration and where they are adequate for the.
purposs intended. :

TABLE H1-IIT. rb 1 i .
Material . )
Material Form specification
Steel, high carbon .] Wire, sprine, music o M-w-"72 1/
Steel, carbon and alloy Strip,_cold:rolled ' 'ASTM A682 A
(for springs) | untempered spring ASTM AGSYH
Steel, carbon and alloy Bars, round, square | ast™ 429
(for springs) .. . - .and flat ‘ :
Steel, carbon, strip Cold rolled, hardened | MIL-S-MSG%? ‘lr :h} -
and tempered spring
Steel,'carbon (1095) Sheet and strip A-annealed MIL-5-T947 - s “
- - - {condition 1) H-hard temper |- .
{condition 3) cold finished

1 QQ-W—H?b-springs require heat treatment immediately after fofming to.
prevent stress embritilement.

Supersedes
REQUJIREMENT i1 REQUIREMENT 41
390 fdugust 1984 10 January 1983
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. ‘ ) REQIUIREMENT 42
' - o TUNING DIAL MECHANISMS
1. Purpose. This requirement establishes crlterla for the design and
congtruction of tuning dial mechanisms.
2. ,mmmmmummmmia:
MIL-3-3644 Shaft Asseably, Flexible
. MS335583 Numerals and Letters, Aireraft Instrument Dial, Standard Form
of
. 3. fTuning dial mechanigmg. Tuning dial mechanisms shall conform to the
following: ' '

3.1 Diglg. The division marking andrlettering on tuning dials shall be
suitably etched or printed with characters of style MS33558. Dial markings

1 11 h 1 | - Ad ak [ S £
shall be legible at a3 distance of two feet from any point within a solid angle

of AN degrees defined by a surface of revolution about a line through the
center of the dial and perpeadicular to the panel. Minimum space between
characters shall be one stroke width, The width of the lubber line or pointer
tip shall not exceed the width of the graduation marks. Except for digital
tuninz indicators, for which only one calibration number will be seen, dials
shall »e marked 30 that at least two calibration numbers on each band can be
seen at any dial setting.

3!2 Balance and friction. Weigzhted tuning Xnobs shall be counterbalanced.
Friction in tuning dial mechanisma shall allow smooth and easy adjustment of
the operating knob over the entire operating range of the mechanism, but shall
nave suffizient resistance or shall incorporate a positive locking device to
maintain the setting under all specified service conditions. Friction shall
be achleved through dry or eslastic resistance rather than by fluid resiastance,

. 3.3 Flexihle control shafts. Flexible shaft asseamblies conforming to
MIL-S-3544 shall be used when a flexible mechanical connection is required

between the tuning mob and the tuned device.

3.4 Tuning ratic. The tuning ratio used shall be the optimum which will
permit both rapid and precise settine.

Supersedes
REQUIREMENT 42 REQUIREMENT 42
19 May 197t 1 FPebruary 1377
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REQUIREMENT 43

LUBRICANTS

This requirement estahblishes c¢riteria for the selection and

VV-L-300 Lubricating 0il, General Purpose, Preservative (Water-
Displacing, Low-Temperature)

V¥-P=235 Petrolatum, Technical

MIL-L-2105 Lubricating 0il, Gear, Multi-Purpose

MIL-L-3150 Lubricating 0il, Preservative, Medium

MIL-L-3918 Lubricating 0il, Instrument, Jewel Bearing

MIL-L-6085 Lubricating 0il, Instrument, Aircraft, Low Vaolatility

MIL-L-6086 Lubricating 0il, Gear, Petroleum Base

MIL-L-15719 Lubricating Grease (digh-Temperature, Electric Motor, Rall and

Roller Bearines)

MIL-L-17331 Lubricating 0il, Steam Turbine {(Noacorrosive)

MIL-L-17572 Lubricating 0il, Hydraulic and Light Turbiae, Noncorrosive
MIL-G-23827 Grease, Aircraft and Instrument, Gear and Actuator Screw
MIL-G-24139 Grease, Multipurpose, Quizt Service

DOD-G-24508 Grease, High Performance, Multi-Purpose (Metric)
MIL-G-81322 Grease, Aircraft, General Purpose, Wide Temperature Range

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

3. lLubricants.

3.1 Yariety.

Lubricants used in equipment shall be suitable for the nurpose
intended and shall conform to the following.

The number of different lubricants shall be held to a minimum,

3.2 Yolatdility. Uow velatility lubricants shall be used whare practical,

3.3 fLompatibility.

materials it contacts.

3.4 Silicones.

The lubricant shall be chemically inert with regard to the

Unless approved by the procuring activity, silicone compnunds
shall not be used as lubricants.

3.5 (Graphite base lubricants. Graphite base lubricants shall not be used.

4, gCarcinozens.

Certain chemicals have been identified in the Qccupational

Safety and Health Act (DSHA) as cancer-producinag substances {carcisogens).

Before using any malterials which might contain these chemicals, they should be
evaluated in accordance with the Code of ¥Federal Regulations, Title 29, Chapter
XVIT, Part 1910, {Consideration of the boxicity of a substance shall be ziven
prior to matarial selection. :

Sunersedes
REQUIREMENT 43
13 January 1933

REQUT AEMENT 43
‘ 37 Auguast 1984
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Lubricant spegifications.
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Yy-L-800
vv-P-236
MIL-L-2105
MIL-L-3150
MIL-L-3918

MENT 43
imt 1984
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MIL-L-5085
MIL-L-5086
MIL-L=-15719
MIL-L-17331
MIL-L-17672

43-2

Lubricants shall conform to the following:

MIL-G-23827
MIL-G-24139
DOD-G-245038
MIL-G-81322

Supersedes
REQUIREMENT 43
10 January 1933
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REQUIREMENT 44

FIBROUS MATERILAL, ORGANIC

1. Purpose. This requiﬂement establishes ¢riteria for the selection and
application of organic fibrous material.

2. Documents applicable to Requirement 44:

V-T-276 Taread, Cotton

V-T-2585 Thread, Polyester

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 Monofilaments, Organic Synthetic Fiber
MIL-T-3530 Thread and Twine, Mildew Reszsistant or Water Repellant Treated
MIL-W-4088 Webbings, Textile, Woven Nylon

MIL-C-907H Cloth, Laminated, 3ateen, Rubberized

MIL-W-27265 Webbing, Texu"ﬂ, Woven Nylon, Iupregnated

Code of Federal Regulations, Title 29, Chapter XVII, Part 1910.

3. Fabri¢ and thread. Unless otherwise specified by the procuring activity,
fabric and thread shall conform to the following.

3.1 General. The color of fabric or thread shall be as specified in the
detail product specification or by the procuring activity. Fabric and thread
shall be preshrunk, or allowance 3hall be made for shrinkage ian order to
provide for satisfactory fit of finished items both before and after they are
immersed in water and then dried.

3.2 Hebbing
1
3.2.1 Cetion. Cotton webbing shall confeorm to MIL=-W-530, class 4 or 7. Class

7 shall be used when webbing will come in contact with natural or synthetic
rubber, or class Y4 when prolenged contact with the skin may occur.

3.2.2 HNylgon. Nylon webbing shall conform to MIL-W-4088 or alass R of
MIL-W-27265.

3.3 CLotton duck. Cotton duck used for protective enclosures szhall confornm
to type I or type II of CCC-C=428. Medium texture nuuaber % shall be used For
neavy duty service and hard texture numbher 12 shall be used for services
requiring light weight.

3.4 Thread. Thread shall conform to the following:

v-T-273 Thrsad, Cotton

V-T~285 Thread, Polyester

V-T-291 Taread, Linen

V-T-295 Thread, Nylon
3upersedes _
REQUIREMENT 44 REQUIREMENT 44
1 March 1375 26 September 1977
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MIL-T-3530, Type I, class 2 mildew inhibiting agent shall be used when thread

will come in contact with natural or synthetlc rubber,-or type I, class 1 when
prolonged contact with the skin may oceur,

3.4.17 Treatment. Cotton and linen 3hall-be treated in accordance with 0

3.5 Sateen. Laminated, two-ply rubberized cotton sateen shall conform to

MIL-C-9074. This sateen shall not be used when prolonzed contact with the skin
may occur. R

3.6 Cords, yarns, and monofilaments.  Cords, yarns, and monofilaments shall:

conform to MIL-C-572. Types-PVCA, AR,-VCR, and CTA shall not be used where .
they may be exposed to fungus attack.

4., garginoszens. Certain chemicals have been identified in.the Occupational. .
Safety and Health Act (OSHA) as cancer-producing substances (carcinogens). -

defore using any materials which might contain these chemicals, they should be
evaluated in accordance with the Code of Federal Regulations,-Title 29, Chapter

XVII, "Part 1910. Consideration of the tox1*1ty of a substance shall be glven

prlor to material selection, .

Supersedes
REYQJLREMENT Uyl ASQULREMENT M4
26 September 1977 1 March 1376
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REQUIREMENT 45
CORONA AND RELECTRICAL BREAKDOWN PREVENTION

1., Purpose. This requirement establishes criteriaz for prevention of corona
and electrical breakdown,

4STM D1868-73 Detection and Measurement of Discharge {Corona) Pulses in
Evaluation of Insulation Systems

3. Qorona prevention. When the equipment is terminated with the cabling or
other accessory equipment with which it is intended to be used, and when
operated under the specified service conditions of humidity, temperaturs,
condensation and barcametric pressure with the specified power source
frequencies and voltages (including commonly recurring transients), the corona
lavel shall be coampatible with the specified electromagnetic interference
requirementa. The corona level shall not degrade the equipment performance

Sl LRI D Llls AEVYE L L= A Y

beyond the specified limits and shall not produce long-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 of the
peak circuit voltage, corresponding to the maximum specified steady-state root
mean 3square supply voltage, at any point which does not involve materiala
resistant to the effects of corona. Corona inception and extinction voltazes
shall be defined in accordance with ASTM D1368. Sharp edzes and points should
be avoided on all metal parts which are included in high-intensity alectric
fields. These are elements which contribute to formation of corona dischargze.

4. Electrical breakdown prevention. The equipment shall be designed and

manufactured with electrical clearance spacing, leakage {creepaze) distances,
and insulation levels adequate to prevent slectrical breakdown under the

3pecified service conditions of humidity, condensation, harometric pressure,

temperature, service life, contamination, and operating voltage (including
transients). Liquid dislectrics, gases other than ambient air, or
pressucrization to prevent electrical breakdown shall not be used unleass
specified by the detail equipment apecification or approved by the procuring
activity.

Supersedes

REQUIAREMENT 45 REQUIREMENT 45

1 Haren 1975 15 March 1978
' 45-1
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REQUIREMENT 46

MOTORS, OYNAMOTORS, ROTARY POWER CONVERTERS
AND MOTOR-GENERATORS

This requirement establishes ¢riteria for the selection and

application of motors, dynamotors, rotary power converters, and

motor-generators.

2. Documents applicable to Requirement 45:

CC-M-1807 Motors, Alternating Current, Fractional and Integral
Horsepower (500 HP and Smaller)

MIL-D-2U Dynamotors, General Specification for

MIiL.=-G=-3111 Generator, Electric, Direct Current (Naval Shipboard Use)

MIL-G=3124 Generator, Alternating Current, 60 Cycle (Naval Shipboard

MIL-M-14503
MIL-M-"313
MIL-M-U4319
MIL-M-Nh820
MIL-M-7969
MIL-M-3609

MIL-M-93G7
MIL-R=10761

MIi,-M-13736

MIL-M-13737

MIL=-M=-17259
MIl-M-17060

MIL-M-17413
MIL-M-17556

MIL-M-13097
MIL-M-13150

MIL-M-13167
MIL-M-19283
MIL-M-19633

MIL-B~-23071

Supersedes

REQUIIEMENT 46
1 February 1977

Use)

Motor-Generator, 400 Cycle, Preciae Qutput, General
Requirements for

Motor-Generator, Skid Mounted, Type MD-2

Motor-3enerator, Skid Mounted, Type MD-3

Motor-Generator, 3kid Mounted, Type MDD~}

Motor, Alternating Current, 400 Cycle, 115/200-Volt System,
Airecraft, General Specification for

Motors, Direct Current, 23 Volt System, Aircraft, General
Specification for

Motor-Generator, Mobile, Type MC-1A

Rotary Converters (Motor Generators), PU-134/u,

PU-140/u, PU-141/u, and PU-143/u

Motors, Fractional Horsepower, Direct Current and Universal
(for Communication and Other Electronic and Special Military
Applications)

Motors, Alternating Current, Fractional Horsepower, Squirrel
Cage (for Communication and Jther Zlectronic and Special
Military Applications)

Motor, A0 Cycle, Alternating Current, Fractional Horsepower
(Shipboard Use)

Motors, 50 Cycle, Alternating Current, Integral Horsepower
(Shipboard Use)

Motors, Direct Current, Integral Horsepower, Naval Shipboard
Motor, Direct Current, Fractional Horsepower, (Shipboard
Use) '

Motor-Generators, NDC to AC, Shinboard 3Service
Motor-Generator, 60 Cycle AC to 400 Cycle AC, Shipboard
Service

Motor-Generators, AC to DC, Shipboard 3ervice
Motor-Generator, DC to DG, Shinboard Service
Motor-aenerator, 50 Cycle AC to U400 Cyele AC (Voltage and
Frequency Regulated) Shipboard Service

Blower, Miniature, For Cooling Electronic Equinment (10 to
500 Cfm), General Specification For

REQUIREMENT 46
15 August 1981
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Motors, dynamotors, rotary power
converters, and motor generators used in the equipment shall meet the

electromagnetic compatibility requirement apecified in the detail equipment
specification,

u‘

Motors - alternating current.
CC«M-1807, MIL-M-7959, MIL-M-13787,
any motor used with a miniature blower for cooling electronic equipment shall

be in accordance with MIL-B-23071.

required by the desizn of
requirements of the specification covering that type of motor and the

the equL_JllIellb ]

Alternating curreat motors shall conform to
MIL-M-1705% or MIL-M-17060,

except that

Other motors may be used where uniquely

R L. P | o~
provided they

additional requirements of the detail equipment specification.

5.

5.

7

r

ir rr «

design of the equipment,
specification covering that type of motor and
the detail equipment specification.

Meolor - generators.
MIL-M-14803 MIL-M-9397
MIL-M-4318 MIL-R-10761
MIL-M-U4519 MIL-M-19097
MIL-M-1820 MIL-M-191590
Generators - alternatine current.

specification.

3.

rs = direclt current.

Direct current zZenerators shall conform to

Other motors may be used
provided they meet the

MIL-M-19167

MTT,_M-19237
flL=-M=1920%

MIL-M-19633

Direct current motors shall conlorm tn
MIL-M-85609, MIL-M-13786, MIL-M-17413 or MIL-M-17556.
where uaiquely required by the
applicable requirements of the
the additional requirements of

Motor-generators shall conform to one of the
following or shall be as specified in the detail equipment specification.

+ R 13
maet the applicable

MIL-2-3111 or shall be as specified in the detail equipment specification.

9

4

Dynamotors.

EQU[REME“T
1

e

i

46
31

452

Dynamotors shall conform to MIL-D-24.

Sunersedes
RYQJ[REMENT

1

Fanmiany
LR S L

LT

Y
1

§

-~

Alternating current menerators shall
conform to MIL-G-3124 or shall be as specified in the detail eqguipment

T
i
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. REQUIREMENT 47
‘ ENCAPSULATION AND EMBEDMENT (POTTING)
1. Purpose. This requirement establishes eriteria for encapsulating and
embedding (potting) a part or an assembly of discrete parts. Conformal coating
of printed circuit assemblies is excluded from this requirement. -
2. Documents applicable to Requirement 47:
. MIL-S-8516 Sealing Compound, Polysulfide Rubber, Electric Connectors and
Electric Systems, Chemiecally Cured
MIL-I-16923 Insulating Compound, Electrical, Embedding
- MIL-S-23586 Sealing Compound, Electrical, Silicone Rubber, Accelerator

Required
MIL-M-24041 Molding and Potting Compound, Themically Cured, Polyurethane
{Polyether Based) _
MIL-I-81550 Insulating Compound, Electrical, Embedding, Reversion Resistant

Q313 amma
)L L LGOI

Code of Federal Regulations, Title 29, Chapter XVIL, Part 1910
3. Definitions. The following definitions apply.

3.1 Eneansulation. A process Ffor encasing a part or an assembly of discrete
parts within a protective material which is generally not over 100 mils thieck
and does not require a mo0ld or container.

3.2 Embedment (potting). A process for encasing a part or an assembly .of
discrete parts within a protective material which is generally over 100 mils
thick, varies in thickness, fills the connecting areas within an assembly, and
requires a m0ld or container to confine the material while it is hardening.
Pottinz is an embedding process where the protective material bonds to the mold

- 4.|_ ______ [ .

0 that it becomes iategral with the item.

or container

13

4, Selection of material., The encapsulation and embedment materials shall

be selected on the basiz of the item(s) being encased. The manufacturer's
instructions for aixing, method of application, and curing shall be followed.
The materials shall be capable of filling all voids and air spaces in and around
the item(s) bsing encased, The following points shall be considered when
selecting an encapsulation or emhedment material:

'

or nr‘pﬁanhonq dve to hazardous ohnaracteristica of tha material

1 PR LAIVIL2 RAT B O LRARU LV D LUAIL AV LTL Ao vavia VLI LUT WAool iGa

3. Need

™

b, FEleetrical, mechanical and thermal >roperties, including tear resistance,
resistance to flame, chemicals, moisture, water, humidity, fungus, and
temperature extreames :

Supersedes
REQUIREMENT 47 REQUIREMENT 47T -
29 August 1980 30 August 1983

4741
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¢, Color or transparency

d. Dissipation factor

e. Specific gravity

f. .§hrinkage

g. Heat distortion parameters

h. Stresses on parts

i. Durometer hardness

j. Adnesion to substrates (and priming)

k. Temperatures of application and curing

1. Repairability

m, Dielectric constant

n. Volume resistivity

0. Reversion resistance, including hydrolytic stability

p. Viscosity

q. Solveant effects.

4.1 Materials. Materials shall be of a nonreversion type and shall be sslacted
from the following specifications: MIL-S-8516, MIL-I-16923, MIL-S-23585,
MIL=-M-24041, and MIL-I-81550. For Air Force applications, approval for use of
any material other than traansparent silicone in accordance with MIL-I-31550
shall be requested throuzh the procuriang activity from the Air Force Wright

Aeronautical Laboratories, ATTN: MLSE, Wright Patterson AFB OH U45u433.

4,2 Carcinogens. Certain chemicala have been identified in the Dccupational

Safety and Health Act (0OSHA) as cancer-producing substances (carrninogens).
Before using any materials which mizht contain these chemicals, they should be
avaluated in accordance with the Code of Federal Regulations, Title 29, Chapter
XVII, Part 1910. Consideration of the toxicity of a substance shall be given

v

prior to material selec
5. Limitations. Materials used for encapsulation and embedment of parts and
assemblies shall be in accordance with applicable desizn reguirements. 3uch
materials shall have no deleteriocus effect on the part or asseably to which they
are applied. The materials shall be contained, if necessary, to prevent flow or
gracks under the specified storage or operating enviroannent.

Supersedes
REQIJLREMENT 47 REQILREMENT 47
37 Auzust 1983 29 fugust 1980
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5. Application. No encapsulation or embedment materials shall be applied to an

. individual part except as part of the controlled production process for that
part. The eancapsulation or embedment of microelsctronic medules and equipment
modules shall be avoided, except where specifically indicated by the require-
ments of a particular application. In such instances, the module design shall
be completely verified for the particular encapsulation or embedment materials
and processes to be employed. Any changes in module design, materials, and
processes will require re-evaluation of the modules., In particular, extreme
temperature aging and temperature cycling tests shall be performed to verify
adequacy of the design. Wherever economically feasible, the wodule to be
encapsulated or embedded shall be desizned as a throw-away unit.

Supersedes

REQUTREMENT 47 REQUIREMENT 47

293 August 1930 30 August 1983
47-3
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REQUIREMENT 48

GREARS
1. Purpgose. This requirement establishes criteria for the selection and

application of gears.

2. Documents applicable to Requirement 48:

Index American Jear Manufacturers Association (AGMA)

3. Design. The design of a gear train shall be such that the gear traina
system shall meet performance requirements taroughout its specified life.

3.1 Where practicable, gears shall be designated, dimensioned, toleranced and

inspected in accordance with the applicable AGMA specifications.

4. Planetary or epicyclic gearingz. Planetary or epizyclic gearing is
preferred to worm sgearing where applicable,

5.1 Gears not operating in a lubricant bath shall be made of corrosion
resistant materials. :

5.2 Gears operating in a lubricant bath enclosure may be made of noncorro-
sion resistant materials. The lubricaat shall have a corrosion inhibiting
additive.

5.3 Unless otherwise specified by the procuring activity, nonmetallie gears
may be used when they meet load, life, and environmental requirements of the
applicable specification.

Supersedes

ABAJIREMENT 48 REOUTREMENT 48

1 May 1975 1 February 1977
48-1
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REQUIREMENT 49
HYDRAULICS
1. Purpose. This requirement establishes criteria for the design and

inatallation of a hydraulic system when it funcfions as an integral part of an
electronic system.

2. Documents applicable to Requirement H49:

MIL-H-5440 Hydraulic Systems, Aircraft, Type I and II, Design,
Installation, and Data Requirements for

MIL-H-8891 Hydraulic Systems, Manned Flight Vehicles, Type III, Design,
Installation, and Data Requirements for

MIL-H-25475 Hydraulic Systems, Missile, Design, Ianstallation, Tests, and

Data Requirements, General Requirements for

ANSI B93.1-1964  #luid Power Cylinders, Dimension Identification Code for

ANST 393.2-1971 Fluid Power, Glossary of Terams for

ANSI B93.3-1963 Cylinder Bore and Piston Rod 3izes for Fluid Power Cylinders

ANSI B93.4M-1981 Electric Resistance Welded Mandrel Drawn Hydraulic Line Tubing

ANSI B93.,5-1979 Use of Fire-Resistant Fluids for Fluid Power Systems, -
Practices for the

ANSI B93.5-1972 Mounting Flanges and Shafts for Positive Displacement Fluid
Power Pumps and Motors, Dimensions and Identification Code for

ANSI 393.7-1968 Mounting Surfaces of Sub~Plate Type Hydraulie Fluid Power
Valves, Dimensions for

ANST B93.8-1968 Bore and Rod 3ize Combinations and Rod End Configurations for
Cataloged 3Square Head Industrial Fluid Power Cylinders

ANSI 393.9M-1969 Symbols for Marking Flectrical Leads and Ports on Fluid Power
Valves .

ANSI B93.10-1969 - Static Pressure Rating Methods of Square Head Fluid Power
Cylinders

ANSI 393.11M-1981 3eamless Low Carbon Steel Hydraulic Line Tubing

AN3I 3AE J514r Hydraulic Tube Fittings

ANSI 3a8 J518e¢ dydrauliec Flanged Tube and Hose Connections, 4 Bolt, Split
Flanged Type

3. Alrcraft or manned flight vehicles. The desig allation of

hydraulic systems for aireraft or manned flight vehicles shall conform to the

applicable type and class of system described in MIL-H~-5440 or MIL-H-8891,

=1

FL YL T-14
1 allld 1ilolh

4., Missiles. The desizn and installation of hydraulic systems for missiles
shall conform to the applicable type and class of system shown in MIL-H-25U475,

5. Jupport or test equipment.. The design and installation of hydraulie
support or test equisment shall be c¢apable of meeting the environmental and
performance requirenents specified by the procuring activity. Components shall

be szelected so that full compatibility with the system for which the support or
test equipment is being designed is attained.

Supersedes
REQUIREMENT 49 REQUIREMENT 49
30 July 1982 "10 January 1933

491
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6. BReferences.
hydraulic design:

REQILREMENT 49
1) January 1983

Downloaded from http://www.everyspec.com

The following documents contain additional ianformation on

ANSI
ANSI
ANSI
ANSI
ANSI
ANSI
ANST

B93.1
B93.2
893.3
B93.4M
B93.5
B93.5
B93.7

592

ANSI
ANSI
ANSIT
ANSI
ANSI
ANSI

393.3
B93.9M
B93.10
B93.11M
3AE J514
SAE J513

Supersedes

REQIIREMENT 49
30 July 1982
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REQUIREMENT 50. - . o
INDICATOR LIGHTS

1. Purpose. This requirement establishes criteria for indicator lights and
asgoniated items. o

2. Documents applicable:-to ‘Requirement 50:

N-L-111 Lamps; Zlectric Incandescent Miniature, Tungsten-Filament

W-L-116 Lamps, Fluoroescent

MIL-L-356561 Lampholder, Indicator Lights, Indicator-Light Housings, and
Indicator-Light Lenses, General Specification for

MIlL,-L-6363 Lamps, Incandescent, Aviation Service, General Requirements
for

MIL-L-7306 Lizht, Panel, Plastine Plate Lighting

MIL-L-T7961 Lights, Indicators, Press to Test

MIL-L=15098 Lamp, Glow

MIL-S-19500 Semiconductor Device, General Specification for

MIL-STD-1472 Human Enzineering Desgign Criteria for Military Systeas,
Equipsment and Facilities

3. Lishits and accegsories. Indicator lights, indicator light housings,
lampholders, lenses, and lamps shall conform to table 50-I.

4, Visyal display and lesend lights. Visual display and legend lights shall
conply with the requirements in MIL-STD-1472.

5. Lizht emitting diodes (LLED's)., LED's when used as indicator lights shall
conform to the apnlicahle detail snmecifications of MIL-5-19500.

Supersedes
AEQUIREMENT S0 REQUIREMENT 50
12 - Noveaber 1974 29 August 1980
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REQUIREMENT 51

METERS, RELECTRICAL INDICATING, AND ACCESSORIES

1. Purpose. This requirement establishes criteria for the selection and
application of c=lectrical meters and meter accessories.

2. Documents applicable to Requirement 51:

MIL-M-7793 Mefer, Time Totalizing .

MIlL-M=-15034 Meter, Electrical Indication {Switchboard and Portable Types)
MIL-M-15125 Meters, Zlectrical, Frequency

MIL-I-81219 Indicator, Rlapsed Time, Electrocheaiecal

MIL-STD-12T79 Meters, Zlectrical Indicating, Selection and Use of

3. Belection and application. Meters shall be selected and applied in
accordance with MIL-STD-1279. Meters required other than those listed in
MIL-STD-1279 shall conform to one of the following s3pecifications: WIL-M-7793,
MIL-M-16034, MIL-M-16125, MIL-I-81219. For analog meters, the normal operating

value of the quantity to be indicated shall be between 1/3 and 3/4 of full
acale deflection, wherever practicable,

4, Accessgries. Meter accessories (resistors, transformers, and shunts) shall
conform to the requirements of the appliicable meter specifiecation.

3upersedes
AEQUIREMENT 51 REQUIREMENT 51
1 February 1977 39 June 1979
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REQUIREMENT 52

THERMAL DESIGN

. Purpose. This requirement establishes criteria for thermal design.

2. Documents applicable to Requirement 32:

F-F-300 Filter, Air Conditioning, Viscous-impingement and Dry
Types, Cleanable

MIL-F-16552 ¥ilter, Air an1ronmpntal Coatrol 3ystem, Cleanable,
Impingement (High Velocity Type)

MIL-B-23071 Blower, Miniature for Cooling Rlectronic Egquinment (10 to
500 eofm), General Specification for

MIL-F-28T717 Filter, Alr, Viscous Tmpingement Type, Cleanabls and

Reusadle, {or Eguipment Enclosures, and Impingement Oil;
General 3pecification for
MIL-HDBK-251 Reliability/Design, Thermal Appnlications

2. Auxiliary heating or ¢ooling. Auxiliary heating or cooling means or
devices may be employed when the equipment is to be operated for prolonzed
periods for test and checkout purposes, when 3uch neriods are not zonsistent
with normal operating requirements.

4, Forged air cooling. Forced air cooling shall e used only when natural
cooling does not provide sufficient cooling or when a significant reduction in
overall size and wz2izht can be realized. Exhaust and recirculating fans and
hlowers shall be driven by brushless motors operating from the available ac

power sources, if possible, or by properlv shimlded dc motors. The desizn
factors to be considered in determining the required fan or 9Slower
characteristics include such factors as amount of heat to be dissinated, the
quantity of air to be delivered at the pressure drop of the enclosed
g]iiynent, the allowable noise level, the permisasivlie level of heat that may
be exhausted into the surrounding environment, and other pertinent factors
affecting the cooliaz »equirement of the equipment. Miniature blowers zhall
conform to MIL-B-23071. Induced drafts and ventilation by ueans of baffles
and internal vents shall be used to the zreatest practicadble extent. Air
filters shall be provided for air intakes for fan and blower coonled units when
required to protact internal anrts. Filters, when used, shall conform to
F-F-300, MIL-F-16552, or MIL-F-28717, aad shall be readily renovadble for
2lesaning without disasseably of the equipment. All ventilation oneniaigs shall
be designed and located to comnly with alectromagnetic interference, undesired

radiation and enclosure requirements. When practieable, veantilation and air
exnaust openings shall not be located in the top of enclosures or in front
nanels. Air exhaust shall be so 11recrpd that it will not inconvenience
operating persoanel.

Supersedes
REQUIREMENT 72 RE?JIQW“P““ 32
19 August 1981 1% Febraary 19235
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4,1 For equiopment thermally designed. for use with external source supplied
cooling air, whaich may contain entrained water or other contaminants o
detrimental to the equisment, nrecautionary. measures shall be taken to avoid

direct impingemeat oa internal parts and circuitry by channeling or use of

heat exchanzers. 1If this is impractical, the Water and contaminants shall be
ramoved from the cooling air by suitable water and contaminant removal -
devizes. Consistent with adequate cooling, minimum differential pressure
{pressure dropn) of the cooling air through the equipment. heat exchanger or. '
cold plate shall be maintained. Rach separate pisce of equipment being cooled
shall be marked with the nigh and low operating temperature to whieh it is
desizned, the quantity and characteristics of air required to adeéquately cool
the unit, and the resistance to air flow with respect to the air flow rate.

4,2 Equioment that is intended for use in airecraft and requires forced air
cocling shall be designed using cold plates or heat exchangers so that none of
the cooling Aair will come into contact with internal narts, cirecuitry, or
connectors. The only exception to this requirement is equipment that will be o
used 30lely in environments such as in the cockpit or air conditioned: cabins,
where surrounding air is permitted .to be draw1 into the equlpment for d1rect

cooling of heat-producing parts.

5. QOther coolinz methods. Unless approved by the procuring activity, other
cooling methods such as liquid, evaporative coolants, and. vapor cycle .
refrigerants shall not be used. E : '

5. Desien suidance. MIL-HDBX-251 may be used as a guide for detail
information on thermal design of electronic equaionent. -

Supersedes
REQIJEREMENT 52 REQJLREMENT 52
1% February 1385 15 August 1981

522"
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REQUIREMENT 53

A ' . WAVEGUIDBS‘AND RELATED DEVICES

-
5

- Purpose. This requ1"ement estab11shes ariteria for the 3elesction of
waveguldes .and related devives. ' : : -

24 _Q_Qumgnts..amli.cab.l.e._tp_m;rmnm

MILsueEﬂell . Gaskets, Lavegalde Flange, 3eneral Specification for

MIL-S-55041 - - | Switches, Waveguide, General Spe01fication for

MIL-STD~-1327 . Flanges, Coaxial and Waveguida; -and Coupling Assemblies,
Selection of

MIL-STD-1323 Couplers, Directional (Coaxial Line, Waveguide and Printed

b : -Circuit), Selection of

MIL-3TL-1329 ' Switches,: RF Coaxial, Selection of

MIL~3TD=1352 - -Attenuators, Fixed and Variadle, Selection of

MIL-STD-1358 - - Waveguides, Rectangular, Ridge and Circular, 3election of

MIL-3TD-1535 - " Adapters, Coaxial-‘to Waveguide, Selection of

MIL=-STD-1537 Dummy Loads, Electrical, Waveguide, Coaxial and 3tripline,
Salection of

MIL=-8TD=-1638 Waveguide Assemblies, Rigid and Flaxible, Selaction of .

MIL-3TD-1539 - . Power Dividers, Power Combiners, and Power Divider/
\.;U'!J.'JJ.‘IGI.’?:!, -)EJJ‘LL'.LUH Ul

MIL-STD-1540 Mixer Stages, Frequency, Selection of

MIL=-STD-2113 . Radio Frequency Circulators and Tsolators, -Selaction of

MIL-HDBK-216 RF Transmission Lines and Fittings

MIL-HDBK~-550 Fabrication of Rigid Waveguide Assenbliss (Sween Bends and
Twists)

3. feperal. Waveguides and related devices shall »e selected i accordance

with table 53-T1, MIL-HDPBK-215 should be used as a guide wherever apnlicable.
Waveguides and related devices shall conform te a specification listed in
tahble 53-T, or the appropriate specification in a standard listed in tadle

3.1 Materials. When selecting parts, consideration shall be ziv tn
corrosjion rezistance of materiala and the proper protection of ii%ﬁimilaﬁ
matal 2ombinations.

3.2 Fahrication of ricid agsemblies. MIL-HDBK-55D shall be usad as a guide
in the fabrication of rizid assemblies.

Suparsedes
REQUIREMENT 53 REQUIAEMENT 53
T August 1375 . 1 Septamber 1932
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TABLE 53-1.

Wavesuides and related devices.

Item Description

Applicable Document

Adapters

Attenuators, Fixed
and Yariable .-

Couplers, Directional

Soupling Assenblies

Flanges

Dummy Loads

3askets

Isolators
Circulators
Switches

Wavegulde Assemdlies

Waveguides

Power Divider,
ani Combiaer

Mixer Stages

'

-

REQILREMENT 53
1 September 1982

\ e ————— i o

Coaxial to Waveguide
Waveguide and Coaxial
Waveguide, Coaxial,
and Printed Circuit

Submitiature Quiék
Disconnect

Waveguide, Rigid
Waveguide, Ridge
Coaxial Line, Rigzid

Waveguide, Coaxial,
Stripline

Waveguide

Coaxial and Stripline

Waveguide-
Coaxial
Rizid
Flexible
Rectangular
Ridge
Circular

Printed Circuit,

MIL-STD-15636

MIL-3TD-1352

MIL-STD=-1328

MIL=-STD-1327

MIL-STD-1637
MIL-G-2U4211
MIL-STD=2113
MIL-S-55041

MIL-STD-1329

MIL-3TD-1638

MIL-STD-1358

Microsterip, Coaxial, MIL-STD-1539
and Stripline %

é Coaxial and Priated | MIL-STD-1540
I Cirenit i

Supersedes

i
i
i
Mo

REQULREMENT 53
1 August 1975
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. . - . REQULREMENT. 54
. S ' MAINTAINABILITY
1. Eggnggg.. This nequifemenﬁtoffers¥direction as Lo maintainability
requirements which must be considered when preparing contractual documents.
IT DOES NOT ZSTABLISH REQUIREMENTS, AND MUST NOT BE REFERENCHED IN CONTRACTUAL
DOCUMENTS., Maintainability prozram tasks, quantitative requirements, and

verification or demonstration requirements must be directly specified in the
contract or the system/eguipment specification, as approsriate.

2. Documents applicable to Requirement 54:

- MIL-3TD=-4T0 Maintainability Preogram Requiraments Tor Systeas and
£quipments
MIL=-STD=4T71 Maintainability Verification/Demonstration/Evaluation
MIL-STD-721 Definitions of Terms for Reliability and Maintainability
MIL-HDBK-472 Maintainability Prediction
3. Maintainability program. Maintainability enzineering and accounting

tasks aimed at oreventing, detecting, and correcting maintaiaability desizn
defiziencies and providing maintainability related information essential to
acquisition, operation, and support management should be ineluded ia contract
requirements with the objective of establishing and maintaining an efficient
smaintainability orogram according to life eycle phase. MIL-STD-470 is the.
overall oprogram document for the area. Other maintainability documents which
may be invoked tuirouzh MIL-STD-HT) or which may be cited directly as

a basis for contract requirsments include MIL-3TD-471, MIL-3TD-721, and
MIL-HDBK~-472.

4, Quantitative requirements. Quantitative maintailability requir~ements and
verification or demonstration requirements should be established as appropriate
to program phase. '

Supersedes ‘
RZAVIREMENT 54 REQUIARMENT S
15 Haren 1973 . 30 July 1932
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REQJIREMENT 55
ENCLOSURES
1. Purpose. This requirement establishes eriteria for the desizn and
construction of enclosures.
2. Documents applicable to Requirement 55:
MIL-C-172 Caseg, Bases, Mounting, and Mounts, Vibration (For Use
With Electronic Equipment in Aircraft)
MIL-M-312%98 Mounting Bases, Flexible Plastic Foam
MIL-3TD~108 Definitions of and Basic Requirements for Enclosures for
Electric and Electronic Equipment
EIA RS-310-C-T77 Racks, Panels, and Associated Equipment

3. Eneclosure. Tute enclosures considered herein are housings such as
consoles, cabinets, and cases, which are designed to provide protection and
support to mechaaisms, parts, and assemblies.

4, Design. Enclosures shall be designed to provide protection for the
contained equipment against environmental conditions a3 specified in the
detail equipment specification.

4.1 ZEnclosures and mounting bases for airborne equipment. Materials,
bonding, shielding and performance requirements of MIL-C-172 shall apply to
all cases. Mounting bases shall conform to MIL-C-172 or MIL-M-81288, as
applicable.

4.2 Enclosures for aerospace ground support equipment. The detailed
equipment specification or contract for the particular equipment will specify
the type of case to be supplied by the contractor. Transit cases and com-
bination type cases may not be required for shin, depot, or field shops
wherever the area of use is protected or controlled for human occupancy.

4.3 Degree of enclosure. Unless otherwise specified in the detail equipment
specification, enclosures shall be designed in accordaace with MIL-STD-103,
table 1 for the degree of enclosure best suited to the application. Where
moisture buildup in sealed equipment cannct be tolerated, the use of
desicecants or dehydrating agents should be considered. Meoisture absorbent
materials such as open-celled foam szhall not be used to fill moisture pockets.

4.4 Materials. Selection of materials shall be based on the environmental
severity to which the egquipment will be exposed. The materials shall be
corrosion and deterioration resistant or coated Lo resist corrosion and
deterioration. Materials for the enclosures shall be the lightest practical
consistent with the strength required for sturdiness, serviceability and
safety.

Supersedes
REQUIAEMENT 35 REQUIREMENT »5
1 May 1975 ) 30 April 1984
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4.5 Racks and panels. Where applicable in the design of enclosures and
supports, the internal c¢learance and the equipment mounting holes of racks and

panels shall be in accordaance with EIA RS-310-C.

5. Test requirements. Unless otherwise specif;ed, the enclosure shall be
tested as specified in MIL-STD-108. :

Supersades
RESQIIREMENT 55 REQUIREMENT 55
37 April 1984 1 May 1975

55=2
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REQUIREMENT 56
ROTARY SERVO DEVICES

WO I L L
1, Purpese. This requirement establishes criteria for the selection and
application of rotary servo devices such as servomotors, synchros, resolvers,
tachometer generators, encoders, and transolvers.

2. Documents applicable to Requirement 55:

MIL-5-22432 Servomotors, General Specification

MIL-5-22820 Servomotor-Tachometer Generator AC, General Specification for

MIL-T-22821 Tachometer Generator AC, General Specification for

MIL-R-50781 Resolver, Zlectrical, Linear, General Specification for

MIL-E-81512 Encoder, Shaft Position to Digital, Contact Type, Altitude
Reporting, General 3pecification for

MIL-S-81953 Servo Components, Precision Instrument, Rotating, Common
Regquirements and Tests, General Specification for

MIL-T-83727 Transolvers, (General Specification for

MIL-E-35082 Encoders, Shaft Angzle to Digital, General Specification for

MIL-STD=-710 Synchros, 60 and 4300 Cyele

MIL-STD-1451 Resolvers, Electrical, Selection of

MIi,-HDBK-214 Syncnros

MIL-HDBK-213 Application of Electrical Resolvers

MIL-HDBK-225 Synchros, Description and Operation

MIi,.-HDBK-231 Encoder, 3haft Angle to Digital

3. Rotary serve devices. Rotary servo devices shall conform to MIL-3-81963

as applicable.

b, Servomotora. Servowotors shall conform to MIL-S-22U432 or MIL-S-22820 when
the motor is coupled to z tachometer zenerator.

5. Synchres. Synchros shall be selected and applied in accordance with
MIL-3STD-710. MIL-HADBX-225 may be used as a guide for appliecation.

5. Synchro reference data. For technical reference data on standard synchro

types for new desizn and on synchros required for maintenance of existing
equipment, vefer to MIL-HDBK-214,

ied in
led 1r

or appli

T Resolvers. Res

olvers a 1 he selec a
MIL-STD-1451., MIL-HDBK-213 may be used as a guld

wrd

7.1 Lingg;_ggﬁgixgga. Linear resolvers shall conform to MIL-R-507831.

Supersedes
REQUIREMENT 56 REQUIREMENT 56
25 February 1977 30 June 1979
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8., Tachometer generators. Tachometer generatora shall conform to MIL-T-22321
or to MIL-T-22820 when the tachometer generator is coupled to a servomotor,

9., Transglvers. Transolvers shall conform to MIL-T- 837127,

10. Encoders., Encoders shall conform to MIL-H-BSOSZ for: general application.
For altitude reporting applications, encoders shall conform to MIL-E- 81512
MIL-HDBK-231 may be used as a guide for application.

Supersedes
REQUIREMENT 56 REQJIREMENT 55
39 June 1979 26 Pebruary 1977 .
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REQUIREMENT. 57 -
) RELAYS
i. Purpose. This requiremeht estahlisheé cfiteria for the selection and
applicatlon of relays. S '
2 MMMLW
MIL-R-28750 Relay, Solid State, General Specification for
MIL=-3TD-1346 Relays, Selection and Application
3. Selection and application. Relays shall be selected and applied in
accordance with MIL-3TD-1346 and the following:

3.1 Solid state relays. Solid state relays shall be selected from
MIL-STD~13846 or shall conforam to MIL-R-23750.

3.2 Load transfer relays. Relays which are not designed specifically for
load transfer applications shall not he used for this purpose.

3.3 Beed relays. The selection and application of reed relays in airborne
applications require procuring activity approval,

Supersedes . .

IENIITROMEPIT E7 DOMIITOONMDMM 77
Ao iJ LNDFISNL NMoWU L AGEGN L 2 f
1 September 1978 15 August 1981
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REQUIREMENT 58

SWITCHES
This requirement establishes criteria for the selection and
application of switches and associated hardware (including boots and panel

seals). This requirement is not applicable to RF coaxial switches.,

2. Documents applicable to Requirement 53:

MIL-5-12285 Switch, Thermostatic

MIL-S-15743 Switches, Rotary, Enclosed

MIL-S-18394 Switches, Meter and Control, Naval Shipboard

MIL-3-83731 Switch, Togzle, Unsealed and Sealed Toggle, 3Jeneral
Speclflcatlon for

MIL-STD-1132 Switches and Asszociated Hardware, Selection and Use of

3. Selection and application. Switches and associated hardware shall

be selected and applied in accordance with MIL-8TD~1132. Switches required
other than those listed in MIL-3TD-1132 shall conform to one of the following
specifications: MIL-S-12285, MIL-S-15743, MIL-S-18394, MIL-S-83731.

3.1 Detent action. Switches shall have a detent action to indicate
activation, except for those with momentary positions or with an increase-
decrease function, or those which are anonmanually operated.

3.2 8Slide switches. Slide switches shall not be uszed without arior approval
of the procuring activity.

[]
Suparaedes
TMMAITT A dmaTm oD OMAMITT Artarratiy =0
AhWUEARMEBNL DG MadU L anMisN Ly 20
15 August 1931 37 April 1934
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REQUIREMENT 59

BRAZING
1. Purpose. This requirement establishes criteria for brazing.
2. Document apnlicable to Requirement 59:
MIL-B-T7383 Brazing of 3Steels, Copper, Copper Alloys, Nickel Alloys,

Aluminum and Aluminum Alloys

3. Brazing. Brazing of steel, copper, copper alloys, nickel alloys,
aluminum, and aluminum alloys shall be in accordance with MIL-B-7883.

4, Improved methods and materials. Improved {state-of-the art) methods

materials may be used provided they equal or exceed the requirements of

and

MIL-B-7883, and provided approval is obtained from the procuring activity.

5. ARrazing electrical connegtions. Electrical connections of stranded wire,

insulated wire, or having construction which may entrap fluxes shall not
brazed unless approval is obtained from the procuring activity.

59-1
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REQUIREMENT 69

SOCK=TS AND ACCESSORIES

.
riteria for the selection an

Al

t eatablighes ¢
accessories for plug-in parts.

.;.
3
J=e
=3
i3
{D
-
pury

1. Purpose. Thia re
application of socket

. MIL-S~-12333 3ocket and Accessories for Plug-In Electronic Components,
N General Specification for
MIL-S-24251 Shield, Retainer (Bases), and Adapters, Zlectron Tube, Heat
Dissipating, General Specification for
. MIL-M-33527 Mounting Pads and Insulator Disks, Zlectrical-3lectronic
Component, General Specification for
MIL-S=-33734 Sockets, Plug-in Electronic Component, General

Specification for

3. RSockets. Sockets for plug-in electronic parts shall be of the single unit

type and shall conform to MIL-5-12833 or MIL-S-83734. The use of intezrated
eircuit sockets requires approval of the procuring activity.

4. Shields

4.1 Heat dissipating. Where heat dissipating tube shields are regquired, they
shall conforam to MIL-3-24251., Snield bases, used with heat dissipating shields,
snall be mounted on clean and amooth metallic mating surfaces to minimize the
contact resistance (thermal and electrical) between the base and the supporting
chassias,

4.2 Maznetdic shieldins. Magnetically sensitive devices shall be shielded
to minimize the effects of stronz magnetic fields. Such devices shall be

adequately shielded to assure that their performance shall not be degraded

beyond equipment specification limits by a magnetic field external to the
equipment, representative of the specified operating environmental conditions.

5. f£lampg. Plug-in parts shall be securely retained in their sockets in their
proper position under specified service conditions of shoek and vibration. A
positive holding device, capable of being easily released to allow replaceaent
of the plug-in part, shall be provided where necessary to meet the foregoing
environmental requirement.

5. MgunLing_pagaugngdinaulgggg_gigkg; Where mounting pads and insulator disks

are required Tor use with small electrical or electronic devices, they shall
confora to MIL-M-38527.

Supersedes
REQUIREMENT /0 _ REQUIREMENT 60
30 Junes 1979 19 September 1979
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REQUIREMENT 61
ELECTROMAGNETIZ INTERFERENCE CONTROL

i. Purpose. Thia requirement establishes criteria
interference control.

2. Documents applicable to Requirement 61:

MIL-STD~-UA1 Zlectromagnetic Emission and Susceptibility HRequirements
' for the Control of Electromagnetic Interference
MIL-3TD-462 Electromagnetic Interference Characteristics, Measurement
of -
MIL-STD-U59 Radar Engineering Design Requirements, Electromagnetic
MIL-HDBK-253 Guidance for the Design and Test of Systems Protected

Against the Effects of Electromagnetic Energy
National Telecommunications and Information Administration Manual of
Regulations and Procedures for Radio Frequency Management

3. Requirements. Electromagnetic interference requiremehts shall be as
specified in MIL-STD-U451.

3.1 Radar equipment. Radar systems and equipment shall also conform to the
provizions of MIL-STD-449 and section 5.3 of the National Telecommunications
and Information Administration Manual of Regulations and Procedures for Radio
Frequency Management (NTIA Manual) as specified in the contract. In the event
. of confliet, the following descending order of precedence shall prevail: NTIA
Manual, MIL-STD-U469, MIL-3TD-481,

3.2 Tests. Tests and test methods shall be as specified in MIL-STD-U52. For
radar equipments and systems, MIL-STD-459 shall apply.

3.3 Desien euidance. MIL-HDBK-253 provides guidance for the design and test
of slectronic systems which are to be immune to the detrimental effects of
elactromagnetiec energy.

Supersedes
REQUIREMENT 61 REQUIREMENT 51
15 Marca 1930 30 July 1982

51-1




Downloaded from http://www.everyspec.com

MIL-STD-454K
REQUIREMENT 62
HUMAN ENGINEERING
1. Purpose. This requirement offers direction as to human engineering

J.t.'bU
requirements which must be considered when prepa=ing contractual documents.
IT DOES NOT ESTABLISH REQUIREMENTS, AND MUST NOT BE REFERENCED IN CONTRACTUAL
DOCUMENTS. Human engianeering requirements and related test and evaluation
requiresents must be directly specified in the contract or the systea/
equipment specification, as appropriate.

2. Documents applicable to Requirement 62:

MIL-H-46355 Human Engineering Requirements for Military Systems,

Equipment and Facilities

MIL-STD-1472 Human Engzineering Design Criteria for Military Systems,
Equipment and Facilities
3. Human engineerijng requirement Human engineering applied during

development and acquisition of military systems, equipment, and facilities
serves Lo achieve the effective integration of personnel into the design of the
system. The objective of a human engineering effort is to develop or improve
the crew/equipment/software interface and to acnieve required effectiveness of
human performance during system operation, maintenance and control and to make
economical demands upon personnel resources, skills, training, and costs,
MIL-H-46855 is the overall requirements document for the area. Tt must be
tailored when applied; appliecation guidance is offered in the document.
MIL-STD-1472 provides design criteria which may he selectively applied

SlALT2L U Al LT oLn S VL [SF RN =%

requireaents or guidance.

ia oo
2% A3

Supersedes
REQUIREMENT /2 REQUIREMENT A2
1 September 1973 30 July 1932
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REQUIREMENT 63
SPECIAL TOOLS

1. Purpose. This requirement establishes criteria for the selection and
application of special tools.,

2. Definition. Special tools (including jizs, fixtures, stands, and
templates) are those not liated in the Federal Supply Catalog.

3. Use and authorization. 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 minimum. Only when the required function
cannot be provided by an existing standard tool shall special tools be
considered. Necessary tools shall be identified as sarly as possible. The
use of any spec¢ial tool shall be subject to the approval of the procuring
activity.

ba 1 tools needed for operation and
organization level maintenance shall be furnished by the contractor and shall
be mounted securely in each egquipment in a convenient and accessible place, or
in a central accessible location for an equipment array requiring such tools.

cr

I Furnishine and stowing. Speci_a

5. Tool life. Special tools shall be capable of performing the required
functions throughout the life of the equipment they support.

Supersedes
AZQUIREMENT 43 REQUIREMENT 63
1 March 1973 1 March 1975
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. REQUIREMENT 64
MICROELECTRONIC DEVICES
i. Purpose. This requirement establishes criteria for the séleetieﬁ and
application of microelectronic devices. Thia requirement is applicable to

monolithic, hybrid, microwave (hybrid/integrated circuits), and multichip
microcircuits, and microecircuit modules,

2. Documents applicable to Requirement 64:

MIL-M-38510 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 3tandard Microcircuits

MIL-HDBK-217 Reliability Prediction of Electronic Equipment

3. Qeneral. Use of microelectronic technology sha
design of all systems/equipment and maximum use
microelectronie devices.

4. Selection. Microelectronic devices shall conform to MIL-M-38510,

product assurance level Class B, as a minimum. Class S is the higheat product
assurance level of MIL-M-38510 and is intended for space applications or other
applications requiring the product assurance provisions of Class S. Unless
otherwise apecified, the order of precedence shall be as follows:

7Y
uwr

A. Microcircuits listed in Section I of MIL-STD-1562.

b. Other MIL-M-38510 microcircuits not listed in Sections III, IV, and V of
MIL-STD-1562.

¢. Other microcircuits listed in Section II of MIL-STD=1562 as preferred for
- new design, subject to procuring activity approval,

d. Active DESC drawing microcircuits not listed in Sections III, IV, and V of
MIL-STD-1562, subject to procuring activity proposal.

e. Other microcircuits (see 4.2), subject to procuring activity approval.

h 1 Navinma salantinn whan a NPT _2RE1IN Ar DR Nrawing devine oavi qf_qi Whan
EeVLes oCLCLLAUN WIIGIL Q Wrld= M3 TN AL Wiy drd CARN AR, AN Y AN S "

the contract or purchase order for new design or redesign of military hardware
specifies the use of MIL-STD-883 Class B or S microcircuits, and there is a
Class B or S device on QPL-338510 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 exist 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 &l REQUIREMENT 6l
30 June 1985 14 February 1986
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4.2 Qther microcircujts. For other than QPL-38510 microcircuits, the :

following information shall be included in the nonstandard part approval e
request (except where identification of a military detail gpecification number
or DESC Drawing number satisfies this. requirement) : . !

P
a. Device nomenclature marking, configuration, functional requirements, P

parameters and limits sufficient to iansure the required forw, functions and ..
interchangeability. . _ : - R

. ST
b. Required environmental, endurance (life) and other design capability
tests. . - : - _ : . Co by

+ .
L vt : -

c. Quality assurance requirements, 1ncludlng screening and lot, quality
conformance (acceptance) tests. As a minimum, devices shall be procured to
all the requirements of MIL-STD-883, paragraph 1.2.1., Hybrid and microwave
microcircuits shall be procured to the requirements of MIL-M-38510 Appendix
G. The applicable MIL-M-38510 detail specification, DESC drawing, or
vendor/contractor document shall be sapecified 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~38510) 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 Programmable read only memories (PROM). PROM devices, regardless of
type, require approval of the procuring activity.

5. Fusible link devices. When fusible link devices (PROMs, PALs, FPLAs,
ete) 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 performed after
programming. This testing shall be done on a 100% basis.

6. Critical itema. 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. Pagkages. 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 mierocircuit
package, unless otherwise specified. WNo plastic (organic or polymeric)

encapsulated or sealed devices shall be used without the approval of the
procuring activity.

Supersedes .-
REQUIREMENT 64 REQUIREMENT 54
14. February 1986 . 30 June 1985
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8. Reliabjlity prediction. When required, microcircuit.reliability
pred}ctions shall be prepared in accordance with MIL-HDBK-217. !
BTy : ‘

9. Electrostatic sensitive parts. Certain types of integrated circuits

are susceptible to electrostatic discharge damage. Appropriate discharge
procedures shall be observed when handling, storing or testing these parts

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. Microcircuit obsoleacence. 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 mission objectives of the using equipment. For Navy equipment
current information on microcircuits that may be nearing obsolescence may be
obtained from the Naval Avionies Center, Code 445, Indianapolis, Indiana
46218, telephone (317) 353-7917.

Supersedes
REQUIREMENT 64 REQUIREMENT 64
30 June 1985 . 14 February 1986
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REQUIREMENT 05
CABLE, COAXIAL (RF)

1, Purpose. This requirement establishes criteria for the selection and
application of coaxial radio frequency (rf) cable.

2. Documents applicable to Requirement 65:

MIL-C-17 Cable, Radio Frequency, Flexible and Semirigid, General
Specification for

MIL-L-3890 Lines, Radio Frequency Transmission (Coaxial, Air Dielectrie)

MIL-C=22931 Cable, Radio Frequency, Semirigid, Coaxial, Semi-Air
Dielectric, General Specification for

MIL-C-23806 Cable, Radio Frequency, Coaxial, Semirigzid, Foam Dislectric,
General Specification for

MIL-HDBK-21§ RF Transmission Lines and Fittings

3. General requirements

3.1 Application guidance. MIL-HDBK-216 may be used as a technieal information
guide to applications of transmission lines and fittings.

3.7 (Critical cireyits. For use above 300 MHz and in critical
glements such as environmental requirements, short leads, and grounding shall be
considered in design application, along with critical electrical characteristies
such as attenuation, capacitance, and structural return loss.

Y 1
= circuits,

4, Detail requirements

4,1 Cable selection. Selection of cocaxial cable shall be in accordance with
MIL-C-17, MIL-L-3890, MIL-C-22931 or MIL-C-23806 unless otherwise specified in
the deta11 pnn\pmpnf apecification. Other tynes of cable may he used provided

they are selected from specification acceptanle for the specific application and
approved by the procuring activity.

4.2 Application restriction. Cables with polyvianyl chloride iasulation shall
not be used in aerospace apnlications., Use of these cables in any other iir
Force anplication requires prior approval of the procuriag activity.

Supersedes
RTATIIEMENT A5 IEQUTREMEAT 35
30 Ausust 1384 1 March 1385
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REQUIREMENT 66

CABLE, MULTICONDUCTOR

This requirement establishes griteria for selection and

application of electrical multiconductor cable for use within electronic

equipment.

2. Documents applicable to Requirement 66:

QQ-W-343 Wire, Electrical (Uninsulated)

QQ-W-H423 Wire, Steel, Corrosinn-Resisting

MIL-C=-17 Cables, Radio Frequency, Flexibhle and Semi-rigid, General
Specification for

MIL-C-Ug2 Cable (Wire}, Two Conductor, Parallel

MIL-C-915 Cable and Cord, Electrical, for Shipboard Use, General
Specification for

MIL-C-3432 Cable and Wire, Rlectrical (Power and Control; Semi-flexible,
Flexible, and Extra Flexible, 300 and 620 Volts)

MIL-W-5086 Wire, RElectric, Polyvinyl Chloride Insulated, Copper or Copper
Allioy

MIL-W-5845 Wire, %lectrical, Tron and Constantan, Thermccouple

MIL-W-5346 Wire, Zlectrical, Chromel and/or Alumel, Thermocounle

MIL-W-5908 Wire, Electrical, Copper and Constantan, Thermocouple

MIL-C-7973 Cable, Slectrin, Aerospace Vehicle, General Specification for

MIL=-C=1377T Cable, Special Zurpose, Electrical: General Specification for

MIL-W-16378
MIL~-C-19547
MIL-C-21509
MIL=-W=22759
MIL-C-23437
MLL-C-27072
MIL-C-27509
MIL-C-55021

MIL-W-81044

AT 1Y 43
VILL=W=23 1501

5138
ASTM B33-T4

L]

Wire, Zlectrical, Insulated, High Temperature

Cable, Electrical, Special Purpose, Shore ise

Cable, Slectrical, Shielded, 600 Volt (for Nonflexing Service)
Wire, Hlectric, Fluoropolymer-Insulated, Copper or Copper Alloy
Cable, Zlectrical, Shielded Pairs

Cable, Special *urpose, Electrical, Multiconductor

Cable, Twisted Pairs and Triples, Internal Hookup, General
Specification for

Wire, ®lectrie, Crosslinked Polyalkene, Crosslinked Alkane-imide
Polymer, or Polyarylene Iasulated, Copper or Copper Alloy

Wire, Electric, Polyimide-TInsulated, Copper or Copper Alloy
Tinned Soft or Annealed Copper Wire for RBlectrical Purposes

3. General requirements

3.1 Selection.

classez specified by the documents liated herein whnersvar applicable.

Multiconductor cablz shall be selected from the types and
Other

types of cable may be used provided they are selected from snecifications
acceptadle for the snecific application and approved by the procuring activity.

Suparsedes
REQUIREMENT 56
30 August 1984

REQUT REMENT HhH
1 March 1935
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3.2 Characteristics

3.2.1 3Solid or stranded. Either s0lid or stranded conductors may be used
(within the restrictions of the particular wire or cable specification) excent
that (a) only stranded wire shall be used in aerospace applications, and

(b) for other applications stranded wire shall be used when so indicated by the
equipment application. Specifically, with the exception of {lat multiconductor
flexible cable, stranded wire shall he used for wires and cables which are
normally flexed in use and servicing of the equipment, such as cables attached
to the movable half of detachable connectors. :

3.2.2 Size. Conductors shall be of such créss section, temper, and flexi-
bility as to provide ample and safe current-carrying capacity and strength.

It Thm b o [ R

4. Detail requirements
4,1 Selection and application. Selection and application of nultieconductor

cable shall be in accordance with table 66-I unless otherwise specified in
detail equipment apecification.

4,2 Application restrictions
4,2.1 MIL-W-16878 shall not be used for Air Force aerospace equipment.
4,2.2 <cables with polyvinyl enloride .insulation shall not be used in aeﬁospacé

applications. Use of these cables in any other Air Force application requires
prior approval of the procuring activity.

h o u‘n W ID7E0 el vmn e.-.l-l.-. Y ew .-...n»"l,-\ ETS e R R o I T O e I oy O P R A N N LT = Vs ]
"la’..-_‘) CILLy=wW= o f Y W1l Wltfl U.[l.l._y SAFIk 1T UU ybl:b[d.i_tuUI veELlly Lzie J.. il l..v.].Jl ¥ B Lot §
in Air Force space and missile applications shall require the approval of the
procuring activity.
i
t
‘III
Supersedes .
RIQIIREMENT hb REQILREMENT 55
1 darch 1985 30 August 1984
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REQUIREMENT 67
MARKING
1. Purpose. 'This requirement establishes criteria for external and internal -

markings on equipment. WMarking for safety, shipping, and handlinz is not within
the scope of this requirement.

2. Wmm

L- S-300 f_ Sheeting and Tape, Reflecting, Nonexposed Lens, Adhesive
. Backing
MIL-P-1502M ) Plate, Tags and Bands for Ident1€10at1on of Equipment
MIL-3-81963 oervo-Components, Precision Instrument, Rotatlng, uommon
' Requirements and Tests, General Specification for
MIL-STD~-12 Abbreviations for Use on Drawings, Specifications,
‘ Standards, and In Technical Documents
MIL-STD-139 ' Identification Marking of US Military Property
MIL=-STD~155 Joint Photographie Type Desienation Svstea
MIL-STD-195.- Marking of Connections for Zlectrical Assemblies
MIL-STD-196- " Joint Rlectronics Tyoe Desiznation System
MIL-STD-280." - Definitions of Item Levels, Item Exchangeability, Models,
: > and Related Terms
MIL-STDIU11 Lircrew Station 3ignala :
MIL-STD-783 .Legends for Use in Aircrew Stationa and on Airborne’
Equipment ‘
MIL-STD-1285 Marking of ﬂlectrlcal and Electronic Parts
IEZE 200-1975 Reference Designations for Zlectrieal and Zlectronie Parts

and Equipments

3. General requirements for marking

3.1 Genepal. ?Permanency and legibility, size, durability, location, and
lettering of marking shall be in accordance with the applicable specification or
standard specified herein, or as specified bv the procuring activity.

3
b

a. Th=a identificatidn'plate may contain patent information when approved by
the procuring activity;

b. The locatinon of and method used- -to mark patent information shall not
conflict with any specified equipment requirements, such as marking, enclosure
integrity, conirol. and indicator locations, etec.

¢. Patent information shall not be located on or in eqiipment naving a security
classification of confidential or higher, with the exception that patented items
used in security classified eguipment, when marked, shall be marked in such a
manner that patent information will be visibdle only when the item is removpd or
disassemdled for repair or replacement.

Supersedes
REQUIREMENT 57 - REQUI AEMENT 57
15 larch 1980 .., 15 August 1931
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4. Items and parts requiring markings or identification

4.1 Type designated items. Rach item which is type designated in accordance
with MIL-STD-196 or MIL-STD-155 shall contain an identification marking in
accordance with MIL-3TD-130. These 1temq are qutems (Plpnfr1oal-nlpnfro ie},

IS5 2V Il \ElwbLi .41 .

4,1.1 Identification plates. Identification plates shall be in accordance with
MIL-P-15024, 1Items which are impractical to mar% with an identification platp
3hall have the mardinzgs applied directly to the item.

4,1.2 Information plates. Information plates, provided to indicate wiring
and schematic diagzrams, calibration charts, operating instructions, and similar
irformatinn, shall be in accordance with MIL-P-15024,

4.2 Fuse holders. The current rating of fuses shall be permanently marked

adjacent to the fuse holder. 1In addition, "SPARE"™ shall be marked adjacent to
each spare fuse holder.

4.3 Terminal boards, strips and blocks. All terminals, terminal hoards, strios
and 9Slocks shall be marked in a clear and permanent manner so as to identify
individual teruminals.

]

- :
4.4 Connections. Marking adjacent to plugs

to plugs, jacks and other electr
connectors shall identify the connected circuits to preclude cross connections.,
The connectionsg to electrical parts such as motors, generators and transformers
.shall be marked in accordance with MIL-STD-195.

4.5 Servo components-gonnections and markinZs. Serve component marking and
connection identification shall conform to MIL-S-31963.

4,5 Controls and indieatinz devices. Markings shall be provided on the front
af each exterior and interior panel and panel door, alsn on control aounting
surfaces of each chassis, subpanel, ete, to clearly (though necessarily briefly)
designate the functions and operations of all controls, fuses, and indicating
devices mounted thereon, »rotruding throush, or available through access holes
therein., All markings shall be located on the panel or chassis in correct
relationship to the respective designated items,

4.7 Sockets. The chassis shall be marked to identify both sockets and parts,

modulas, or assemblies to be pluggzed into the sockets. The side of the chassis

upon waich items are pluzged into sockets shall be marked, adjacent to each

'
onniral tith *ha rmafamanna Aoadignatianm A Al tam T = Aman aitda AF Fha
WP s g "’!ihl..l LY R A lel. =2 B =] ¥ L) o) uca}.g,uaul L \Ul uuc 1Uc s AR PL 'cv’cl. 20 oluc Wl Ll

chassis shall be marked, adjacent to each socket, with the reference designation
used in the circuit diagram and table of parts to ideatify the socket itself.
If space do=s not perait marking of reference designations for sockets and
parts, modulns, or assemblies mounted in sockets, a location diagram shall be
nlaced where it is visible when viewing the chassis, and shall display the
markings described herein.

Supersedes
REQUIRREMENT 57 REQILREMENT 57
15 Ausust 1981 15 Marcn 1980
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4.8 Cahles, cords and wirea. All cables, cords aad wires which require
. disconnention to remove units for servizinzg and maintenance shall be uniquely
identified.
4.9 Printed wirinsg boards. Markings on printed wiring boards shall not
interfere with =2lectrical operation. Whea ink is used, it shall be non=-
conductive. Markings shall be considered when lesakage (creepage) distances are
deternined. |

4,19 ﬂg2;aQigg;g_pgpgg*ghg_gaagggligs, Replaceable parts and assemblies shall
be marked for identification in accordance with MIL-3TD-1235 or MIL-STD-130,
23 Applizabdlae.

. 4,11 (Cable assemblies. Cable assembliés which have a type designation
shall ba marked with the information required for identification plates used
on assemblies. See 1.1,

4,12 Modules. Replaceahle modules snall be marked with the following data
{listed in order »f decreasing nrecedence as space permits): identifying
numbhar, terminal identifiecation, ratings, and wiring diagram, as applicable.

5. 3ymbolozy

5.1 Reference desianations. Except for external conaectors and cables,
reference designations shall be employed to identify the location of each item
For its marticular zircuit application. The identification and marking of
reference designators for parts and equipment shall be in accordance with IEEE
200. On submianiaturized azsemblies, such a3z printed or etched boards or other
forms of assembly where space is at a premium, the reference designations need
not bde marked. 1In lieu thereof, reference designation marking shall be shown
by meaas of pictorial diazrams, line drawings, photographs, or other media to
provide for circuit identificatinn (by means of reference desiznations) in the
appropriate handbooks for the equipment. It shall not be mandatory to mark the
raeference designations of parts ia nonrepairable subassemblies. Connectors may
be further identified on that side of the nanel to which the mating conaector
attaches, by a name denoting the functinn of the cable attached thereto.
External ca%les shall be assigned reference designations W1, W2, ete, in
aceordance with IZRE 200, The numerical dortionas of the reference designations
shall be consecutive, where practicad®le,

5.2 Aggggxiaplgna_ang;lgggngg. Abbreviations and legends shall conform to
MIL-3TD-12, MIL-3TD-411, or MIL-STD-783, a3 apnlicable.

b

Sunersedes | .

REQITREMENT AT . - REQUIREMENT 657

15 March. 1990 - 15 August 1931
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5. Markinz methqds

5.1 Direct markine. Markiangs applied directly to a part or an assembly shall
be affixed only by die or rubber stamping, eteching, enzraving, molding, casting,
forging, decalcomania trangfer, stenciling, or silk screening, Nonepoxy ink
maricinzs shall be protected by a clear transpareat epoxy coating. '

5.2 Plates., Information and identification plates shall be marked in -
accordance with the methods snecified in MIL-P-15024,

5.2.1 Identification (ID) plates. When no method of mounting is specified,

the ID plate shall be fastened in such a manner as to remain firqly affixed
throughout the normal life expectancy of the item to whiech it is attached,
Hermetically sealed items, magnesium cases, or other items where mounting of a
plate by mechanizal fasteners is impractical, shall have type G, adhesive-backed
metal, ID slates.

f.2.2 1ID plates location. ID ovlates shall be located in a conspicnous place on
the equipmeant so that they may be easily seen and read. Whenever practicable,
plates shall be situated =zo that other parts or portions of the equipment will
not obsacure their view when in the final assembled nosition.

5.3 Marking cables, cords and wires. The follswing methods may be used to mark
cables, cords and wireas:

a. Molded on the cable or cord
h. Stamped on the cable, cord or wire

¢, Non-metallic bands such as sleeves, heat shrinkable sleeves or plastic bands
securely attached or captivated so that they cannot slip off

d. Adhesive tag or tape that will withstand the applicable envirconmental
requireanents

5.3.1 Reflective markers. Where cable markers are requir~ed for nizht or
blackout conditions, pre-prianted reflective tape markesrs may be used. The
reflective polyester tape shall be in accordance with L-3-309 and non-2poxy
ink markings shall be overcoated with clear, compatible eonoxy.

3upsraedes

REQIJIREMENT 57 REQ:JIREMENT AT
15 August 1981 15 March 1989

AT-4




Downloaded from http://www.everyspec.com

MIL-STD-"54K
REQUIREMENT 68
READOUTS AND DISPLAYS

1. Purpose. This requirement establishes criteria for the selection of
readouts and displays.

2. Documents applicable to Requirement 68:
MIL-R-28803 Readouts, Segmented, General Specification for
MIL=-D=-37157 Displays, Diode, Light Emitting, Sclid State, (General

Specification for

3. Definition. Readouts and displays are devices which are designed primarily
to convert electrical ianformation into alphanumeric or symbolie presentations.
These devices may contain integrated circuitry to function as decoders or
drivers.

4. Incandescent type readouts. Incandescent type readouts shall conform to
MIL-R-23893.

5. Lieht emitting dicde displays. Visible light emitting diode displays shall
conform to MIL-D-87157, quality level A or B,

5.1 Quality level A. Quality level A covers hermetically sealed displays and
requires a 100% screening test. Quality level A disnlays are intended for high
reliability systems such as space flight and mission eritiecal applications.

5.2 Quality level B. Quality level B covers hermetically sealed displays
and requires the qualification and quality assurance provisions necessary for
general electronic eguipment applications.

Superaedes
REQUIREMENT 63 REQUIREMENT 58
15 August 1981 | 19 January 1933
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REQUIREMENT 59
INTERNAL WIRING PRACTICES

1. Purpose. This requirement establishes criteria for internal wiring
practices. )

2. Documents applicable to Requirement 69:

MIL-T-152 Treatment, Moisture and Fungus Resistant, of Communications,
Electronic and Associated Electrical Squipment

MIL-V-173 Varnish, Moisture Resistant (For Treatment of
Communications, Electronic, and Associated Equipment)

MIL-I-531 Insulation, Electrical, Synthetic - Resin Compositioen,
Non-Rizid

MIL-T-713 Twine: Impregnated, Lacing and Tying

MIL=I-3158 Insulation Tape, Rlectrical Glass-Fiber (Resin Filled); and
Cord, Fibrous-(lass

MIL=-I-3190 Insulation Sleeving, RElectrical, Flexible, Coated, General
Specification for

MIL-T-7928 Terminals, Lue and Splice, Crimp Style, Copper

MIL-I-18057 Insulation Sleeving, Electrical, Flexible Glass Fiber,
Silicone Rubber Treated

MIL-I-22075 Insulation Tubing, Zlectrical, Non-Rigzid, Viayl, Very Low
Temperature Grade

MIL-I-23053 Insulation Sleeving, Rlectrical, Heat Shrinkable, General
Specification for

MIL=-S-23192 Strap, Clamps, and Mounting Hardware, Plastie, For Cable
Harness Tyling and Support

MI{,-T-43435 Tape, Lacing and Tyiang

MIL-C-55543 Cable, Electrical, 7lat Multiconductor, Flexible, Unshielded

MIL-STD-108 Definitinn of and Basic Requirements for Enclosure for
Blectric and Electronic Equipment

MIL-3TD-1130 Connections, Electrical, Solderless, Wrapped

3. (Clearance and leakacge (creepage) distances. Clearance between solder
connections or bare conductors, such-as on terminal strips, stand offs or
similar connections, shall be such that no accidental contact can occur hetween
ad jacent connections when subjected to service conditions specified in the
equipment specification, For electrical clearance and leakage distances, see
table $9-1.

-

4, Impedance matching. Where rf cables are emnplayed, equisment shall be
designed to attain proper impedance matching with the cable and fittings.

5. Hiring protection., The wiring shall be secured and protected against
chafing due to vibration or movement (such as slide out racks or drawers). For
gecuring of wiriag, polyamide ¢lamps or wrapping and tying devices with integral
mounting Facilities are preferred. Metal 2lamps, if used, shall bes insulated.
Individual conductors thus secured shall lie essentially varallel; however, this
does not pronibit the use of twisted pairs.

Supergedes .
REQUIREMENT A9 . REQUIREMENT 69
10 3epteaber 1979 19 September 1931
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TABLE 659-I, flectri m_ﬂmm_m_&m&mm- 7 0
Voltage Clearance Leakage Distancei (inches) N
ac {(rms) Condition {Inches) Enclosure I nelosure IT
or de . ‘
To 180 A 1710 1/16 1/16
B 1/8 1/8 ’ 1/4
c. 174 3/83 3/1
150-300 a 1/16 1/16 /16
B 1/8 1/9 1/4
C 1/4 1/2 3/4
300-600 A /16 1/8 178 :
B 1/3 1/4 1/4
C 1/4 1/2 3/4
$00-1000 A 1/8 3/8 1/2
B 1/4 3/4 ]
C /2 1-1/2 2

Condition A. For use where the effect of a short circuit is limited to the
unit, and where normal operating power does not exceed 57 watts.

Condition B. For use where short circuit protection ian the form of fuses,
circuit breakers, ete, is provided, and where normal operating nower does not

exceed 2000 watts. 0
Londition C. For use where short circull protection in the form of fuses,

eirenit breakers, ete, is provided, and where normal operating power exceeds
2000 watts,

Englqosure 1. Enclosure I is an equinment anclosure which has no openings, or in
which the openings are =so constructed that drops of liquid or solid partisles
striking the enclosure at any angle from 2° to 15° from the downward vertical
cannot enter the enclosure either directly or by striking and running along a.
norizontal or ianwardly inclined surface. {("Drip-proof enclosure for other than
motors, generators, and similar machines” of MIL-3TD-108 meets this s
descrintion.)

Enclosure 1I. Enclosure IT is any equisment enclosure which affords less
protection than enclosure 1.

-

: Jupersedes -
REQTLABMENT 53 ) RSQITLREMENT 59
1) September 1991 17 September 1979
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5.1 Insulation cold flow. Where insulated wire that may be susceptible to cold
flow ig;usgd, care shall be exercised so that there will be no cold flow of the
insulation. o : o ' ‘

5.2 Cable duycts. Where cable ducts are employed, vrovisions shall be made for
the removal of any wire that mav become faulty. For examole, covers may be
employed at intervals to aid in the removal of a faulty wire. '

5.3 Bend radius. The bend radius of polyethylene cable shall not be less than
five times the cable diameter to avoid establlshlng a permanent set in the
cable.

5.4 Sleeving. Flexible plastic'sleeving, aither nonflammable, self
extinguishing, or flame retardant, shall be used on cables subject to flexing,

Tl as nanal flnﬁn anhlao The cloaoying chall ha aannnofl under nah1u n'lamna at

DAl A wanigi uwuivl LavlTo. LG S1TT VAl Olldali vUo Su owiiliugL dufa L QD

each end, and the cable shall be formed and secured so that the cable will not
be subject to abrasion in its normal flexing motion. In cases where abrasion
cannot be avoided, additional protection shall be provided.

5.5 Pape) door cables. Wiring to parts on a hinged door shall be in a single
cable, arranged to flex without being damaged when the door is opened and
closed. However, if physical separation between wires is essential for
electrical reasons, or if the number of wires involved is so great as to make a
ginzle cable impracticable, more than one flexible hinging cable may be
emplovyed.

5.6 Inrguén'gglg protection. Whenever wires are run through holes in metal

partitions, shields, and the like, less than 1/8 inch in thickness, the holes
ah~a11 ha Mttt oA a1ttt ahl A mnn_!nnn-:n_n'l rrmtoantian orammeat ) AF Srmannlad iAan
DI 4 vuo cqu;uucu W.LU 1 Du.l. L;GUJ.G moLiiallliuald (V5§ UL:GL:L:.LUIJ. \-31 VINCT » J WAL JlJQuJ.Cl.IJJUlJl

Panels 1/8 inch or more in thickness either shall have grommets or shall have
the hole edgées rounded to a minimum radius of 1/16 inch. Grommets for wires

"operating at rf potentials exceeding 500 volts rms, shall be of ceramic or

plastic material of suitable dielectric strength, except for coaxial cables
which have outside protection, where rubber or neoporene is acceptable.
Instlatine grommets are not required for wires or groups of wires passing
through shields or -other metallic partitions where clearance can be maintained
sufficient to preclude the p0551b111tv of accidental contact or damage by
abrasion. :

6. Electrical tape. Only electrical tape made of fungus-inert materials may be
used. ’

'l7. LI+ ra-( ng

T.1. Wiring arranzement.. All wiring shall be arranged in a neat and workmanlike
manner. The use of preformed cables and wiring harness is preferred to the
noint-to-point method of wiring. Wires shall be bundled and routed to minimize
electrical couplineg. Where practicable, sensitive circuits in a wire bundle or
cable shall not be placed adjacent to a disturbing circuit. Materials used for
lacing, binding, sleeving, and straoping shall be compatible with the conductor
or cable insulation or jacket and shall meet the same flame retardant and self
extinguishing requirements. Wiring shall be arranged to pvermit bundling by one
or more of the following methods or permanently mounted in cable duects.

Supersedes’

REQUIREMENT /G REONTREMENT AQ
LAY SEE R RITATEL BV N R AW U LIy 4 T

10- September 1979 10 September 1981
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7.1.1 Lacing. Twine shall be in accordance with type P of MIL-T-T713. Type SAR
shall not be used where it may be exposed to fungus attack. Tape shall conform
to MIL-T-43435. Cordage shall be in accordance with type SR-4.5 of MIL~I-3158.

T.1.2 Binding. Tape for bdinding shall be as specified in MIL-T-U3435.

7.1.3 Sleeving insulation. Sleeving insulation shall conform to MIL-I-631,
MIL-I-3190, MIL-I-18057, MIL-I-22075 or MIL-I-23053, as applicable.

7.1.4% Wrapping and tying. Plastic devices for wrapping and tying of wires may
be provided so that the material does not support combustion, nor yield toxic
gases when heated. When the wire bundle is formed and secured, the device shall
not loosen when subjected to vibration. Plastic cable straps shall conform to
MIL-5-23190.

7.1.5 Tape selection. Minimum tape size shall be in accordance with table
£9~-IT1. Tape dimensions shown are nominal and are subject to the tolerances of
MIL=T-43435,

TABLE 69-II. Minimym tape size.

Harness iiameter (inches) Tape 3ize (width in inches)
Jp to 1/2 050
1/2 to 1 .085
1 to 2 110
2 and larger 200

7.2 Slagk. Wires and cable shall be as short as practicable, except that
sufficieat slack shall be provided to:

a. Prevent undue stress on cable forms, wires and connections, including
counections to resiliently support parts.

b. F®nable parts to be removed and replaced duriag servicing without
disconnecting other parts. '

c. Facilitate field repair of broken or cut wires.

d. Permit units in drawers and slide out racks to be pulled out to the limit of
the slide or sunport travel without breaking connections. Units which are
difficult to connect when mounted, shall be capable of movement to a more
convenient position for connecting and disconnecting cables. When drawers or
racks are fully extended and rotated, if rotatable, the cable bend radius shall
not be less than three times the cable assembly diameter. When flat molded
cable assemblies are used, the bend radius shall not be less than ten times the
cable Aassembly thickness.

a. Perinit replacemeat of at least two of the particular parts to which the wire
or cable is connected, The only exceptions to this provision are cases where rf
leads must be as short as possidle for electrical reasons and when fixed path
rotating ia specified or the amount of slack is limited by space available as
ocours ia automatic wmachine wired panels.

. Supersedes
REQJ[REMENT 59 REQIJIREMENT 59
19 Septeadber 1931 ' 10 September 1979
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f.. fnsure freedom of motion of lugs or terminals normally iatended to have some
degree of ‘movement (for example, floating contasts on electron tube sohkets).

7.3 HWirinz in_terminal bokes. Wiring and cables in terminal “oxes shall be
faaned out to identify terminals for check purposes if test points for required
naintenance information are not orovided.

7.4 Entrance cabling and wiring. Leads from cable entrances to terminal

boards, »nlugs, jacks, and similar dev1ces shall be harnessed, suitably clamped
or- supported in a cable duct, .Tlat-cable in accordance with MIL-C=35543 may bde

Mppet v nac
used where suitable,
7.5 Miring (internal). Stranded wire is preferred; nowever, solid wire may be
used in the equipment, provided such wire is so insulated or held in nlace that
it does not fail or show excessive motion likely to result in failure when the
equipment is subjected to -vibration and shock encountered under the specified
service conditions. An uninterrupted wire is preferable to a junction. The
following descending order of preference exists when junctions are used, and the
choice of the listed Junctions shaltl be determined by consideration of
reliability factors, maintenance factors, and manufacturing procedures:

a, . Permanent 3aplices

¢. {onnectors.

7.6 Connections. Wiring to connections within the egquinment 3hall e suitably
supported in sach manner as to prevent breakage and 2liminate chanzes in
characteristics or output as a result of vibdbration and acceleration or shoek
encouatered under the specified service conditions.

T.7 QConnectors, wired in. Plugs and receptacles furnished a3 iategral wired in
parts of articles of equipmeat shall be processed by orovidiag a means to
lengthen leakage diastances, to, spread. the area of flexure of ¢

and to wmove the Flexure away from the terminals,

13 1

7.8 Support. Wire and cable shall e properly supported and secured to prevent
undue stress on the conductors and terminals and undue change in position of the
wire or ecable during and after subjection of the equisment to specified servize
conditions, or after service or repair of the egquipment in a normal manner.

Waen shieldiag on wire or cable is unorotected by an outer insulation, adequate
support is necessary to prevent the shielding from cominz in coabact with
axposed terminals or conductors. Twine or tape shall not be used Tor securing
wire and cable, .

u
-

11 he nf the
L L B W LING

7.3 Cable agg_ng:gqu design. Cables aad ble )
two-coanector tyne whenaver possible. ilso, when possible, the two connentors
shall 2e of the same number of contacts and all zontacts shall %e wired
point-to-point (i.e., 2in 1 to pin 1, pin A to 2in 4, or nin 1 to nin 4 and uo
in sequence)., A minimun auwber of connector Stynes and contact configurabions
#ithin a type shall he used consistent with non oross mating requirements and

cireuit and apare considerations.

Qef}ﬂ (ad

[
[¢
G

a
a

Supersedes
REQUIREMENT. 59 REQUI IEMENT A9
19. 3aptember 1979 10 3enteaber 1931
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3. Nire terminations ‘
8.1 Soldering connections. Studs (soldering posts to which parts are

permanently affixed), soldering lugs (projections which solder to ends of wires
to facilitate attachment to solderless connections), and soldering terminals
(items which are attached to the chassis, or insulating boards, strips, or posts |
to serve as a solder junction for two or more wires or leads) come under this
heading. All soldering studs, lugs, and terminals shall be notched or otherwise

provided with means for mechanically securing the wire or lead prior to the
application of solder. All solder ?vna atuds shall he mounted in such manner as

LRV L ST [ LU IR Lo} § WAL wEsalda A ALAlA T A DAl valaialaTel =t

Lo preclude their loosening or rotatlon due to soldering operations or from
strains due to attached wires or leads.

8.2 ﬂgghgﬁigglﬂg&gggggn. Soft solder alone shall not be depended upon for :
mechanical strength.

8.3 Solderless crimp connections. The ends of each wire terminated by
anlderless crimp type luzs shall meet the following requirements: ’

a. TInsulated, solderless contacts are preferred and shall conform to
MIL-T-7928.

b. Where thermal or other considerations prevent the use of insulated lugs,
noriingulated solderless lugs conforming to MIL-T-7928 shall be used, provided
they are covered with an insulating sleeve.

3.4 Solderless wrapped wire connections. Solderless wranped wire connections
shall pbe 1a accordance with MIL-3TD-1130. Procuring activity approval is
required for Havy airborne and Army missile applications. -~

8.5 &F connections. Whenever bolts, screws, nuts, studs, or rivets are used in
aa rf circuit, all connections thereto shall be securely soldered, except that
soldered connections are not considered practicable at studs of molded phenolic
capacitors, meter terminals, and other places where damage from overheating may
result.

8.6 Clamped connections. In no case shall electrical connections depend upon
wires, lugs, terminals, and the like, 2lamped between a metallic member and an
insulating mat=zrial of other than a ceramic or vitric nature. Such counections
shall be 2lamped betyeen metal meadbers, preferably, such as an assembly of two
nuts, two washers and a machine screw.

Supersedes
REQULREMENT A9 REQULREMENT 59
13 Septeamder 1931 10 September 1979
59-6



Downloaded from http://www.everyspec.com

MIL-STD-454K

wired in parts of articles of equipment shall have a piece of insulating tubing
placed over each wire in the connector. The tubing shall be long enough to
cover the contact and at least 1/2 inch of fasulation of the wire attached to
it; but in no case shall the lengzth of the tubing exceed 2 inches. The minimum
length of 1/2 inch may be reduced to 3/15 inch where restricted volume does not
permit longer tubiag (such as in miniaturized electronic subassemblies). The
tubing shall fit tightly over the contact or be tied securely enough so that it
will not slide off, If bare wire ia used, the tubing shall be long enough to
extend at least 1/Y% inch beyond the contact, metal shell or clamp, whichever
projects the farthest., This does not apply to connectors with body insulated
erimp-on contacts, nor to wire wrapped connectors in accordance with MIL-STD-

1130.

. 3. fLonnectors, insulation sleeving. Unpotted connectors furnished as ihtegral

10. fLables, wavezuides, and cable assemblies. Except when otherwise specified
in the detail equipment specification, all interconnecting cables carrying rf
3iznals shall make use of coaxial cable or waveguides and shall preferably be
terminated in the characteristic impedance of the transmitting wedia. Con-
ductors intended to carry pulse or other waveforms and which may undesirably

counle such signals into other conductors shall not be bound into a cable.

11. Funzus protection. Prior to attachment of terminals to prepared laengths of
cables wnich contain materials that will support fungus, the ends shall be
protected against entrance of moisture and fungus by treatment with a fungiecidal
varnish conforaing to MIL-V-173 in accordance with MIL-T-152,

Supersedes .
REQUIREMENT A9 REQUIREMENT 59
10 Sapteaber 1979 10 September 1381
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REQUIREMENT 70

ELECTRICAL FILTERS

1 Purngse. This requiremedt establishes criteria for the selection and
application of 2lectrical (ilters. . '

2. Document applicable to Requirement 70:

MIL-STD=-1395 Filters and Networks, Selection and Use of

3. Elgg&niéél_ﬁil&gng. ‘Blegtrical filters shall be selected and applied in
accordance with MIL-3TD-1395. :

4, Filter pin connegtors. FRlectrical connectors iacocporating filter pins
shall be considered for use only when conventional electrical filters are not
acceptable, ' '

I Superszedes ) . - 7 '
REQUIREMENT 70 ‘ REQUIREMENT 70

1 March 1973 1 September 1982

79-1
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REQUIREMENT 71

CARLE AND WIRE, INTERCONNECTION

This requirement establishes criteria for the selection and

Application of 2lectric cable and wire used for intecconnection between units.

2. Documents applicable to Requirement 71:

MIL-W-75
MItL=0=71)2
MIL-C=-915

MIi,-C-3432
MIL-W-5036

MIL-W-5345
MIL-W-5846
MIL-N-59083

MIL-W-7272

MIL=-C=7073
MIL-W-3777
MIL-C=137T7
MIL-W~-15378
MIL-W-19137
MIL-C~19547

MII,-C-21609 .

MIL-W=-22759

MIiL-C-23437
MIL-W-25038

MIL-W-81044

MIL-W-81381
M325191
M325471

M327110

——
Ff
1

ASTM B33-

Supersedes

" Tlantnin
[ 81 63 P

v 1 fn.-.’ o, I
Lol ARLF D S W e 3 U §

W

Wire, t
Wire, Steel, Corrosion~Res
Cadles, Radlo Freguency, 71
Specification for

Wire and Cable, Hookup, Electrical, Insulated
Cable, Two Conductor, Parallel

Cabla and Cord, Zlectriecal, For Shipboard Use
Specification for

Cable and Wire, Zlectrical (Power and Control; Flexible and
Zxtra Flexible, 330 and 690 Volts)

Wire, Rlectric, Polyviayl Chloride Insulated, Copper or Copper
Alloy

Wire, Klectrical, Iron and Constantan, Thermocouple

Wire, Tlectrical, Chromel and Alumel, Thermocouple

Wire, Electrical, Copper and Constantan, Thermocouple

WAire, Zlectric, 630 Volt, Aluminum, Aircraft, General
Specification for )

Cable, Eleetric, Aerospacs Vehicle, General Specification for
Aire, Tlectrical, Silicone-Insulated, Copper, 630 Volt, 230°C
Cable, Special Purpose, Blectrical: 3Zeneral 3Specification for
Wire, Electrical, Insulated, Jigh Temperature

Wire, Insulated, Hard Drawn Conper

Cable, Jleutrlcal 3pecial Purpose, 3Shore Uas

Cable,; Rlechrical, Shielded, 500 Volt (for Nonflexing Servige)

AU L= sifFl LU bl R Ll § VAL L 1Al

WAire, Alectric, _luoropalymer-Insulated, Copper or Copper
&lloy

Cabla, HElectrical, Shierlded Pairs

Wire, Zlectrical, High Temperature and Fire Resistant,
Rircraft

Cable, Special Purpose, Electrieal, Multlﬁonductor

Cadle, Tlectrical, Stiz=lded and dnshlﬁlded Aerospace
Cables, Twisted Pairs and Triples, Internal Hookup, General
3pecifiecation for

dire, Hlectric, Crosslinked Polyalkene, Crosslinked
Alkang-inide Polymer, or Polyarylens Iasulated, Copper or
Copper Allow :

Wire, Electric, Polyimide-Insulated, Copper or Copper Alloy
dire, Zlectric, A2 Volt, Aluninum, Aircraft

ble and Semi-rigid, General

, General

e SAliataa At

Wire, Electrical Sllicone Insulatpd, Copper, 530 Volt, 2000C,
Polyester Jacket :

Wire, Rlectrical, Silicone Iasulated, Copper, 530 Volt, 2000C,
FiP Jacket

Jinned Soft or Annealad Copper Wire for Electrical Purposes

REQUTREMENT 71 REQUIAEMENT T1
39 Aazast 19934 1 Maren 1935
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3. General requirements

3.1 Electrical connections. Electrical connectiona shall be arranged and wired

sn that no leads are terminated in pins or other exposed contacts which might be
accidentally shorted or touched.

3.2 Pulsed or rf signals. All interconnecting cables carrying pulsed or rf
signals shall make use of coaxial cable or waveguides and shall be terminated,
when possible, in the characteristic impedance of the transmitting media, except
when this requirement conflicts with the detail specification.

3.3 Power and control cables. All open-wire power and control cables shall be
terminated in the lowest impedance practicable for the particular application.

3.4 Shielded cables. The shield of shielded cables shall be connected to a
ground lead at least at one point in the circuit.

4. Detall requirements

4,1 Wire selection. Selection of wire for interconnection between units

shall be in accordance with tahle 71-I unless otherwise specified in the detail
equipament specification.

4,2 Coaxial cable selection. Selection of flexible or semi-rigid coaxial cable
for interconnection between units shall be in accordance with the applicable
coaxial cable requirements.

4,3 Multiconductor cahle selection. Selection of multiconductor cable for
intercoanection between units shall be in accordance with table 71-II unless
otherwise specified in the detail equipument specification.

4.4 Application restrictions
b.4,1 WMIL-W-T5 shall be used for Aramy application only.
h.4.2 MIL-W-16373 shall not be used for Air Force aerospace equipaent.

4. 4.3 Cable or wire with polyvinyl chloride insulation shall not be used in
aerospace applications. Use of these wires or cables in any other Air Force
application requires prior approval of the procuring activity.

B4, 4 MIL-W-22759 wire with only single polytetrafluoroethylene insulation used

in Air Force space and missile applications shall require the approval of the
procuring activity.

4,4.5 Aluminum wire shall not be used unless specifically approved by the
procuring activity.

Supersedes
REQUIREMENT T1 REQUIREMENT T1
1 March 1985 ) 30 August 1984
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5. Definitions

. 5.1 "Interconnecting wire., Insulated, single-conductor wire used to carry
electric curreant betwean units. Hook-up wire may He used for this purpnse
providing adequate jacketing is apnlied to the wire bundla to render it

serviceable in the specified environment,

5.2 Interconnecting cable. Two or more iasulated conductors contaiqed in-
a qommon g¢overing or one or mors insulated conductors with a 2ross metallic
shield outer conductor used to carry electrical 2urrent between units.,

Superseadies
ALAVTLIMENLT 71 REQUT AARNT T1-
33 Agrast 1334 . 1 Marcn 1935
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REQUIREMENT T2

. SUBSTLTUTABILITY
1, Puprpqse. This requiremeat establishes criteria for tne selection and
application of substitute parts, . ; -

2. Document applicable to Requirement 72:

MIL-STD-{BO Configuration Control - Engineering Changes, Deviationa
and Waivers '

3, Substitution criteria. T%xcept as noted ia paragraph -4, substitute parts
shall comply with the followingz:

3.1 Substitution of parts covered by military specifications and standards
that include substitutability or supersession information i3 accentable. This
type substitution does not require submission of engineering change proposals,
deviations, or waivers in accordance with MIL-STD-480,

3.2 When the eguipment desizn specifies a commercial nart, a military
specification part nay be substituted when the form, fit, function and .
characteristics of the military part are equal to or better than those of
the specified commercial part under equivalent environmental conditions.
This type substitution is subject to appolicable configuration coatrol
procedures of MIL-3TD-480,

4. Initial qualificatjon/reliability demonstration. Substitute parts with
quality/reliability charanteristics superior to those specified in the parts
list shall not be used in equipment to be subjected to qualification. or
demonstration tests.

REQUIREMENT 72
15 Harch 1978
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REQUIREMENT 73
STANDARD RLECTRONIC MODIILES

1. Purpose. This requirement establishes criteria for the selection and
application of standard electronic modules (SEM).

2. Documents applicable to Requirement T73:

MIL-M-23737 Modules, Standard RElectronic, General Specification for
MIL-STD=1373 Requirements for Employing Standard Electronic Modules
MIL-STD-1339 Design Requirements for Standard Electronic Modules

3. Application. Requirements for the design and employment of standard
alectronic modules shall be in accordance with MIL-STD-1389 and MIL-STD-1378,
respectively. Standard electronic modules shall be in accordance with

MIL-M-23787.

REQUIREMENT 73
10 Septeamber 1979
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RIQULALMENT 7%
GROUNDING, BONDING, AND SAIRLDING

1. Purpese. This requiremeat establishes groundiag, bondiag, and asai=ldiag
interface criteria for installation of electronic equipment.

2. Documents gpnlicable to Requirement Ti4:

MIL-8-5087 Bonding, Slectrical, and Lightning Protection, for
fierospace 3ystems

MIL-STD-1858-12Y4 Jrounding, Bonding, and Shieldiaz

MIL-STD=-1313 Shipboard Bonding, Grounding, and Other Techniques for
Zlectromagnetic Coupatibility and Safety Shielding

MIL-STD=-1542 Blectromagnetiec Compatibility (EMC) and Grounding
Requirements for 3Space 3ystem Fazilities

MIL-STD-1357 Grounding, Bondi1g, and Shisldiag Desizn Practices

3. QGeneral. 3rounding, bondinz, and shielding provisioas shall bhe
incorporated into equipment design, as necessary, to enable installation of
equipment into the applicad®le nlatform or facility. The zrounding, b»onding,
and shielding installation and interface requi-ements are specified 12 the
following documents:

derospace ground support facilities MIL-B.5337
Aircraft and space vehioles MIL-3-5037 .
ground telecommunizations C-E squipment MIL=-STD=-188-124
Shipboard equipment MIL-3TD-1310
Ground space systems facilities MIL-STO-1542
Other Army zround equipment MIL-3TD-1357

REQUTREMENT T4
15 Marca 13890
The1
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REQUIREMENT 75
FELECTROSTATIC OLSCHARGE CONTROL

1. Purpose. Thig requirement offers direction regarding the handling and
control of =2lecironiz parts and assemdblies that are susceptible to damage or
degradation from elsctrostatic discharze. It does not establish requirements
and rmust not be referenced in contractual documents. Requirements for the
establishment and implementation of an elactrostatic discharge {ESD) econtrol
programn in accordance with DOD-STD-1585 must be divectly specified in the
contracht or equisment specification. NOD-3TD-1586 provides for tailoring for
various types of acquisitions and implementation options.

2. Documents applicable to Requirement 75:

MIL-M-38510 Microcircuits, General 3pecification for

MIL-STD-383 Test Methods and Procedures for Microelactronic
D0D-STD-1486 Electrostatie Discharge Control Program for Protection of

Electrical and Blectronio Parts, Assemblies, and Fquipment
fmwmntindAftne Aatlanbmianl ey 2wnibrlatba?d AavnlAasdirn Aovimna)
\U’LUJ.UJ.I.,U!'_‘, SLTCL .LUG.J.LJ' ATLLLLlALTU UKPLUOLVG WUTYLWTO )
DOD-HDRK=-2563 Blectrostatic Discharge Control Handhook for Protection of
Zlectrical and Electronic Parts, Assemblies, and Equipment
{excluding elactrically initiated explosive devices)

3. Definitions. Definitions of applicable terminology may be found in
MIL-M-38510, MIL-STD-383, NOD-3TD-1586, and DOD-HDBK-263.

4, ESD _control program. DOD-3TD-15835 establishes the requirements for the
estan11qhmnnf imn1¢mpqt3v1on and mnnifnn1no of an ®3D control arogranm,
ineluding identification of ﬁlegtrostatic dlscnarge sensitive (PSDS) 1tems,

nclassification of B3D sensitivity lsvels, control program slements, extent of
program 2lement applicability to each aequisition, protective measures to be
employed in equipment desizn, handling, storage, and packaging of BSD3 items,
protected work areas, personnel training, E3SD audits and program reviews, and
tailoring. Appendix & of DOD=-3TD-1585 identifies and classsifies ESDS items.
Appendix B of DOD-STD-1686 establishes the criteria and procedure for
classifying 2308 parts by test. DOD-HDBK-25H3 provides guldelines for the
establighment and implementation of an ESD control progran in accordance with
DOD-8TD-1586,

5. General suidelines for an RSD gontrol program. Any program designed for
the prevention of E3D damage to ESD3 parts and assembliez should be based on
the following considerations:

1, Tdentification of ®3D3 parts and assenablies and determination of
senaitivity levels,

b. Mianimization of statie chargze zeneration.
e. Reduction of stored charzes (grounding).

d. Tsolation of E3SD3 parts (Faraday shieldiag and line transient protection).

e. Proper handling, storage, and transportation of E3D3 parts and assemblies.,

NEIT ARTNT 7
b L ULy L

30 August 138

l
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f. Personnel training and certification. .

g. Protented work areas.

h., Continuous application of the above coansiderations. 7 A
Gaideline information relative to causes and effects of statie electricity,
identification and: sensitivity levels of ESDS parts and assemblies, handling:.i
and protection of ESD3 items, ESD protective areas, personnel training and

certification, and B3N desizn techniques may be found in DOD-HDBK-253. -

=

REQUIAEMENT 75
3% August 1934
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INREX OF DOCUMENTS APPLICABLE TO. MIL-SID-454K

Applies'
Lo Reqmt

[\
h

41

I1-1

- Apolies
Document No. Lo Reqmt
QQ-W-321 41
QQ-W-343 20, 66, T1
Q2-W-423 W1, 66, 71
. QQ-9-4T0 L
. TT-1I-735 5
TT-85-1732 12
VV-1-900 43
YV-P-236 43
ZZ-R-755 26
cecc-c-428 4y
MMM-A-121 © 23
MMM-A-130 23
MMM-A~-131 23
MMM-A-132 23
MMM-A-134 23
MMM-A-138 23
MMM-A-181 23
MMM-A-189 23
MMM-A-1617 23
Military
MIL-I~-10 11, 26
MIL-M-14 11, 26
MIL-C-17 65, 66, 71
MIL-D-24 46 '
MIL-T-27 14
MIL-S-61 49
MIL-W-76 20, 71
MIL-P-T9 11, 26
MIL-T-152 69
MIL=-C-172 55
MIL-V=173 59
MIL-C-442 56, T1
MIL-W-530 4y
MIL=C-572 4y
MIL-I-631 11, 69
MIL-J-5"1 10
MIL-P-5Y42 10
MIL-T=713 69
MIL-C-915 66, 71
MIL-P-997 11, 26
MIL-S-1222 12
INDEX 1

14 February 1980
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Applies ' Applies 0

Document No. Lo Reqmt . - Document No. Lo Reqmt,
MIL-I-1361 40 ' MIL-B-7838 12
MIL-L-2195 43 MIL-B-7883 . 59
MIL-G=3111 46 MIL-R-7885 12
MIL-G-3124 u6 MIL-T-7928 19, A9
MIL-L-3150 43 MIL-S-TQU7 47
MIL-I-3158 11, 69 ° MIL-L-7961 50 -
MIL-I-3199 11, 69 MIL-M-7969 T
MIL-C-3432 66, T1 MIL-S-8516 47
MIL-T-3530 by MIL-A-3576 23 5
MIL-S-3644 42 MIL-W-8604 13
MIL-L-3661 50 MIL-M-8699 46
MIL-I-3825 1 MIL-W-8611 13
MIL-L-3890 65 MIL-W-3777 71
MIL-L-3918 43 MIL-R-8814 12
MIL-A-3920 23 MIL-B8-3831 12
MIL-X-3926 28 MIL-S-8879 12
MIL-B-3990 6 MIL-H-8891 49
MIL-W-1088 44 MIL-W-8939 24
MIL-M-4303 46 MIL-3-8942 b
MIL-M-4818 46 MIL-B-8943 4
MIL-M-14319 46 MI[,~B-8948 5
‘MIL-M-4820 46 MIL~A-9067 23
MIL-W-5086 20, 66, T1 MIL-C-9074 yy
MIL~B~5087 1, 74 MIL-M-9397 u6
MIL-H-5440 49 MIL-B-10154 27
MIL-A-5440 23 MIL=C-10544 10
MIL-F-5591 12 MIL-T-10727 12
MIL-R-56T4 12 MIL-8-10761 Y
MIL-B-5687 6 MIL-B-11188 27
MIL-W-5845 20, 66, T1 MIL-S-12285 58
MIL-W-5346 20, 66, T MIL~-C=-12520 10 ?
MIL-W-5908 20, 66, T1 MIL-S-12383 50
MIL-L-6085 43 MIL-T-1302) 11 .
MIL-L-5086 43 MIL-S-13232 By :
MIL-L~-56363 50 MIL-B-13506 6
MIL-B-5812 12 MIL-$-13572 41
MIL-W-6858 13 MIL~-C-13777 66, T1
MIL-H-7072 71 MIL-M-13786 45
MIL-C-7078 66, T1 MIL-M-13787 46
MIL-I-TU44Y 1 MIL-P-13949 17
MIL-S5-TT742 12 MIL-F-14256 5
MIL-M-7793 51 MIL-P-15024 67
MIL-L-7806 50 MIL-P-15037 11, 26
MIL-P-15047 11
‘ Supersedes
INDEX 1 INDEX 1

14 February 1986 30 June 1985
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Document ‘No.

DOD-B-15072
MIL-L-15098
MIL-I-15126
MIL-C-15305
MIL-T-15659
MIL-L-15719
MIL-S-15743
MIL-M-16034
MIL-M~15125
MIL~-F-16552
MIL-W-16878
MIL-I-14923
MIL-M-17059
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-T-13177
MIL-F-18240
MIL-W-18326
MIL-3-13396
MIL-G-18709
MIL-I-18746
MIL-W-19150
MIL-M-19160
MIL-P-191561
MIL-I-19166
MIL-M-19167
MI1,-M-19283
MIL-C~19311
MIL-3-19500
MTT _N_1Q5U7

[ R - |

MIL-M-19633
MIL-T-21038
MIL-S-21604
MIL-C-21609
MIL-1-22129
MIL-S-22215

Supersedes.
INDEX 1

30 June 1985

17

Applies

- Lo Reqmt

27
50

11
W
19 -

43 -

58
51

51
52 :
20, 66, 71
47

46,

46

11

43

6. -
46
u3 _
1,.69°
11 . .
12
13

.58

43
17,

wet
“H'\‘)_ :

20, 71
46
7, 26

46

4 .
3 .
30,.50° |,
66, 7

Vg,

46
14

58 -

66 ¥ 71

211, 69
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Document No.

MIL-P-22324
MIL-T-22361
MIL-A-22397
MIL-S-22432
MIL-S-22473
MIL-W-22759
MTL-S-22820
MIL-T-22821
MIL-A-22895
MIL=-C-22931
MIL-F~22978
MIL-I-23053
MIL-B-23071
MIL-C-23183
MIL-S-23190
MIL-I-23264
MIL-C-23437
MIL-5-23586
MIL-I-23594
MIL-T-23648
MIL-C-23806
MIL-G-23827
MIL-M-24041
MIL-I-2U4092
MIL-G-24139
MIL-A-24179
MIL-G-24211
MIL-R~24243
MIL-S-24251
MIL-M-24325
MIL-I-24391
MIL-N-25027
MIL-W-25038
MIL-K-25049
MIL-A-25457
MIL-A-25463

MTE _U_2Eh7E
Tl ™I L T LS

MIL-P-25513
MIL-C-27072
MIL-W-27265
MIL-R-27384
MIL-P-27538
MIL-F-28T717
MIL-D-23728
MIL-R-28750

I
1

4

Applies
- to R =

11

12
23
56
12

20, 66, T1
56 :

56
23
65
12

11

, 69

46, 52
2
69

1"

66, 71
47
1,
33
65

43
47

1

43
23
53. .
i2
60"
26’

1

12

3N

28
23
23
49
25
66, T1
1y
12
. 66, T1
17
52
28
57

NDEX 1
F
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Applies Applies | 0

MIL-STD-454K

Document No. Lo Heqmt Rocument Lo Reqmt

MIL-M-23787 13 MIL-0-55310 38 -

MIL-R-28803 53 MIL-C-55339 10

MIL-P-28809 5, 17 MIL-8-55342 - 33

MLi~M-38510 64, 75 MIL~-C-55365 2

MIL-M-38527 60 MIL=C-55543 69

MIL-C-39006/22 2 MIL-T-55631 14 K

MIL-C-39010 14 " MIL-C-31221 41

MIL-C-39018 2 MIL-W-8104Y4 20, 66, T

MIL-T-43435 69 MIL-I-81219 51

MIL-S-46049 41 MIL-A-81236 23

MIL-A-46050 23 “ MIL-A-81253 23

MIL-I-45053 17 MIL-M-81283 55

MIL-P~-46112 26 ‘ MIL-G-81322 43

MIL-W-46132 13 MIL-W-81381 20, 66, T1

MIL-A-45146 23 MIL-E-81512 56

MIL=-S-%6163 12 MIL-T=81533 S

MIL-P-46343 17 MIL-I-81550 y7

MIL-I-46852 11 MIL-P-81728 5

MIL-4-46855 62 MIL-B-81T4Y4 6

MIL-B-49030 27 MIL~-B-81757 27

MIL-R-50781 56 MIL-B-831793 )

MIlL-P-50884 5, 17 MIL-W-81822 20 "

MIL-A-52194 -23 MIL-B-8193L4 6 . 0

MIL-C-55021 65, T1° MIL-B-81963 56, 67

MIL-3-55041 53 MIL-I-33446 14

MIL=-P=«55110 17 MIL~-C-83503 10

MIL-C-55116 10 MIL-T-83721 14

MIL-B-55118 27 MIL-T=83727 56

MIL-B~55130 27 MIL-S-83731 58

MIL-T-55156 19 MIL-S-83734 60. 2

MIL-T-55164 19 MIL-B-83769 27 ‘

MIL-C-55181 10 MIL-E-85082 56 <,

MIL-B-55252 27 MIL-D-B7157 68 T
Supersedes

INDFX 1 INDEX 1

14 February 1986 30 June 1985

I1-4



7

Document, No.
STANDARDS
Federal

FED-STD-H28
FiD-STD-406

Military

MIL-STD-12
MIL-STD-22
MIL-STD-108
MIL-STD~130
MIL-STD~155

MIL-STD-188-124

MIL-STD-189
MIL-STD-195
MIL-STD-196
MIL-STD-193
MIL-STD-199
MIL-STD-200
MIL-STD-202
MIL-STD-205
MIL-STD-248
MIL-3TD-255
MIL-STD-275
MIL-STD-276
MIL-STD-280

MIL-3TD-411
MIL-STD-415

MIL-STD-461

MIl,-STD-462
MIL-STD-459
MIL-STD-470
MIL-STD-471
MIL-STD-480
MIL-STD-681
MIL-STD-583
MIL-STD-688
MIL-STD-791
MIL-STD-70L
MIL-STD-~710
MIL~STD-721
MIL~-STD-750
MIL-STD-756
MIf,-STD=731
MIL-STD-733
MIL-STD-785
MIL-STD-883
MLL-STD-889

Supersedes
INDEX 1
30 June 1985
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Applies
Lo Reqmt

12
26

67
13
55,
67
67
55

67
34,

33

29

" 25

13
25

21

67
32
61
61
51
54
54
72
20
38
27
30
25
56
35,

35
35
67

35,

15,

36, 54

b4
64, 75
16

I1-5

MIL-STD-454K

Apolies

Document No, Lo Reqmbt
MIL-STD-965 22
MIL-STD-1130 69
MIL-STD-1132 58
MIL-STD-1261 13.
MIL-STD-1275 25
MILL-8TD-1277 = 19
MIL-STD-1279 51
MIL-STD-1285 67
MIL-STD-1286 14
MIL-STR=1310 1, T4
MIL-STD=-1327 53
MIL-STD-1328 53
MIL-STD-1329 33
MIL-STD-1334 6
MIL-STD~1346 57
MIL-STD-1352 53
MIL-STD-1353 10
MIL-STD-1358 53
MIL-STD-13A3 39
MIL-STD-1378 73 -
MIL-3TD-1339 73
MIL~STD-1395 T0
MIL-STD-1399 25
MIL-STD-1451 56
MIL-STD-1458 1
MIL-STD-1472 t, 36, 50, 62
MIL-STD-1498 37
MIL-STD-1516 15
MIL-STD-1539 8, 25.
MIL-STD-1542 74 .
MIL-STD-1547 30
MIL-STD-1562 64
DOD-STD-1578 27
MIL-STD=-1595 13
MIL-STD-1636 53
MIL-STD-1637 353
MIL-STD-1633 53
MIL-STD-1639 53
MIL-STD-1640 53
MIL-STD-1646 10
DOD-STD~1686 75
MI(.-STD-1357 74
MIL-3TD-2113 53
MIL-STD-2118 17
MIL-3TD-2175 21
MS25191 71
MS25U71 71
MS27110 71
"MS27212 19
MS33522 12

INDEX 1

14 February 1986
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MIL-STD~454K

Applies Applies
Document No. Lo Reqmi Document No. to Reqmbt:. .. .
MS33540 : 12 " "ASTM Std = Wood, SENTIN
MS33557 12 ; Part 22 e 23
M533558 12 s * ASTM 429-84 wi. - 41
ASTM A682-79 U} IS
- HANDBOOQKS ‘ ‘ ' - ASTM A684-81 ol
‘ASTM B33-T4 S T A
Military . ASTM B522-80 . S
- " ASTM D#95-73 . - 26
MIL-HDBK-5 13 ‘ - ASTM D568-77 . . 3 v
MIL-HDBK-214 55 ASTM D635-81% .3
MIL-HDBK-216 53, 65 - ASTM D1000-82 -3 .
MIL-HDBK-217 35, fH ASTM D1368-73 45 ¥
'MIL-HDB%~218 56 ASTM G21-T0 - - y
MIL-HDBK-225 56 EIA RS 297A-70 10
MIL-HBDK-231 56 IEEE 200-1975 67
MIL-HDBK-251 52 NAS 498 I 12-
MIL-HDBX-253 51 NAS 547 N I
DOD-HDBK-263 175 * NFPA 70-1984 1, 8 -
MIL-HDBK-472 54 UL 94 . 3
MIL-HDBK-500 1 . :
MIL-HDBK-660 53 ‘ guuﬁunguznﬂﬂﬁmi
MIL-HDBK-691 23 !
: CFR Title .10, Ch" I,
JINDUSTRY DOCUMENTS o Part 20 - L
-CFR, Title 21, Ch 1.
AGMA Specifications U8 : Subch J . I
ANSI B93.1-6b . 49 - ' CFR, Title 29, Ch- XVII. )
ANST B93.2-T1 49 . _Part 1910 - 1, 4, 11,
ANSI B93.3-68 49 " 23, 26, u3 uy, u7
ANSI B93,4M-81 4g ' NTIA Manual 61 ;
ANSI B93.5-81 . 49 -
ANSI RB33.53-T2 .49
ANSI B93.7-68 49 : : “ )
ANSI B93.8-58 hg ' , o SR .
ANST B93.9M-69 49 o : o
ANST B93,10-59 - 49 IR B 2
ANSI B93.11M-81 10
ANSI B116.1-T4 49
ANSI B117.1-T4 49
ANSI C95.1-82 1

ANSI C95.2-82 i
ANST N2.1-69 1
ANSI 235,1=T2 1
ANSI 235.2-58 : 1
ENSY Z35,.4-T3 1

ANSI 7Z53.1-79 - 1
ANSI/AWS AZ.Nh-T9 13
ANSI/AWS A3.9-80 13 . S
ASM Metals Hdbk, © #ew/changed in this issue
Vol 1-1978 B - o
. Supersedes O
INDEX 1 INDEX 1
14 February 1986 30 June 1985
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MIL-STD-454K
(:- Subjact Rag No. Suhject ‘Raq No.
- Abbreviations . « . « « + « 67 Shafts, flexible, for . . &2
' - Jooeas devicea . . + ¢ & « 12 . *00011!!3 e & s a4 &« a &= --u. 52
Accessibility « « « « « « o 36 Corona prevention . . « « « 85
Adapters ‘ Corroasion proteotion . . . 15
AL GONNOOLOr <« o « = o o 10 . %nm:'a. rotary power o M6
’ﬂa'.gulde +.5 9 8w a 53 | cﬁlplerﬂ, dinot!ml « . -53
&dbesih%a ¢ ¢« & 8 o 9 ® 5 & 23 'Cmmg distance . < « .« 69
- Anti-seize compound . « o « 12 -_.‘l:rilping LOOLS « o « « ¢« = 19
¢ +dro-resistant ut.erula « « 26 Crystal units « « « « '« « «-38
LvAttenuators, Pf « « « » s ¢ 53 - Derating, electronic.parts 18
Li3Barriers, electrical . o« 5 " ‘Devioes,-aicroelectronio -« 6% -
' TPatteries . . . s < o o s o 2T ‘Davioces,-semioconductor . . 30
Pearing assemblies . . . . 9 :pianl mechanisas, tuning . .¥2
‘Boarings .« v « ¢« ¢ o ¢ ¢ o 6 ‘@LIla, 0ontrol .+ . . & ¢ <28
-~ Board S ““¥Discharging Gevices . .+ s 1
“" Disorete uirlns « e oo 1T _{'Disks, insulator . . « o o360
Printed ocircuit . . ¢ o - 17 “DIBPlAYE « « « o = o 0 w + BB
‘POLLE . ¢ ¢ « ¢ 5 ¢ 2 o a & 12 Dissiuilar metals . « v . -:-‘6 .
-BONGINE « ¢ ¢ ¢ « o 0 o o @ 1 'Dynamotors . .« ¢ v e » N6
Bl‘lling P+ m’ctrlﬂﬂl . S
" Cabinets ¢ ¢ ¢« ¢ ¢ 5 e 4 . 55 Breakdown o « ¢ -« w ¢ o -"‘.5
Cable, coaxial + « « ¢« « « 65 Connections . 5, 10, 24, 69
Cable, nultioonduot.or Filters « « ¢ « « « ¢ o « 10
Interconnection . « . « « 71 Insulating materjals . . 11
e Internal . « ¢« « o » « o 66 Meters o ¢ « s o « » o o 91
k Capacitors . . ¢ « ¢« ¢+ « s @ QOverload protection . . 8
— 'c-‘-.niasssnm « v 1'. _l_.' !‘!' ?_3 " POMAPY 2 2 22 2 2 8 ® a » 25
" 26, 43, M, A7 _Electrosagnetic R
“Castings + « ¢ s ¢ ¢ w i . 23 interference control . . 61
- Cirouit breakers . . . 8, 37 ‘Inect.ronic part derating 548
_c1“pﬂ e % v 4 % o u v u e 60 Eleot.ron tubes "% + & e . .'29 )
Sl Lleaning < « e o 0 o 0 . 51 9 . mCOtmstntic ’ FotERs e
{ ~ Clearance « ¢ % 4 @ 6 9 @ 69 7 Disoharge control . . .« « 75 .
- ‘Coaxial cable . . .« « « « 65 Sensitive parts . . « 30, 68737
- 5'00118 e w @ @ 8 % 8 % 5 & W 1“ -s-m . c . & a ¢ o e 9 “7
«  “Conformal ocoating . . . . 17 ! @ncapsulation . « ¢ o o oTUOAT
- +*Oonnactiona {Bncloaures .« s « .1',"36;'-"'55
) c:.n”d s e 8 8 o 4 4 9 69 'Fl.bt'.!c e« 9 =« u ¢ 9 s @ .;-’55
ff,? Marking of ¢« « ¢« = ¢ « 67 1"?&8““!‘ hardware . . . PR}
CRE e e e e s ee e e 69 —_“"p”unﬂfﬂ."'thmdﬁd . 0‘57-*:'12
"Bolderod e+ s e e B ) s Perrous alloys .+ ..« w o N2
“Helded . < ¢ s « o s o o 28 ' IS ""“ubma ‘material, organic . 8%
" Wire WMPAP 4 6 a ¢ v 4w 69 "lmbilit’ e-a e & @ 8w 3
: conneor.ora ' ' " Flanges, wvaveguide . . . . 53
Eleotricel 4+ « + « « 1, 10 1‘?10!. ”ldor.ins e w29 es8 S
Filter pin . « . « « 10, 70 __-Fungus inert-wmaterials . . |
AF goaxial . . . . : . 10 "}'u&su.l pl'otm’.on e s e 89
“Controls a ¢ @ 4 ¢ 9 8 & @ 28 Puse holders « w + « e« « 39
Insulation of + « o« o a « 1 "PUBES , 2 v 6« s @ o o e 8, 39
: Gear asseablies . . . . . . 9
1 . . .
(. . Supersedes
30 June 1985.. 14 February 1986
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MIL-STD-454K
Qear trains . . « . . . - . 48
BOAPS & 4 s o s s.0 2 .0 o U8
“WQenerators . . ul. « v « o U6
Grounding . . « . . . 1, 6,
Quards, electrical o 40 e 1
Handles o 4 4 ¢ e v s o o0 28
‘Hardware, fastener . . . . 12
HOALANR « « v v ¢« s 6 o« = 52
'ﬂookupuj.ro.....---zo
_:i'luian' engineering « « « « « 62
-'ﬂmﬂlﬂ.ics o 4w s & ¢ w @ “9
iIdentification marking . . 67
.Indicator lights . . ., . . 50
Inductors . « « ¢« ¢« « s« « « 14
.Insulatiog materials,
oleﬁtrioal " ¢ e ¢ ¢ 9 u 1
Insulator disks . . . ., . . 60
Interchangeability . . « « 7T
Interference '
slectromagnetic . + + « « 61
Interlocks 4« 8 § 9 & ¢ « ¢ 1
Internal wiring practices . 69
Itea names, nomenclature . 34
.Jacks, telephone/test . . . 10
!nebe-. contrel . . . . . o 28
L‘clns “« 8 9 & 5 9 9 4 9’69
-'.Ll!llpﬂ_ (B RN N A 50
.Leakage distance . . . . . 69
Legends . . 4+ ¢ « « o « « « 67
~Light emitting diodes . . . 50
Lights, indicator . . . . . 69
-Lines, rf transmission 53, 65
md dumy’ e o« oosoe b3
Locking devices . . . -« 12, 28
Lubriemtﬂ L | _69 “3
vhug terminals . . 4 . . o 19
mntaimhilit’ . 8 8 e 5"‘
" Marking
. ‘-Battery 1nstallation s o 27
¢:-Cables cords and wires . 67
Tgmo ¢¢|c¢¢¢¢39,67
. . Identifiocation . « . « o 67
v G‘nor_.l « ¢ o 5vw . a-a oBT
... fadioactive material . . 1
a4 4 v 8 .-.""1

-— W
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|

Haterihls

L Aro-resistant . « « .« o
C *“llootrical insulnting-.

F‘b_r’.o L A

Flammable . . .

Fungus inert
Glaas fibers

’
F‘l
Potting ‘.- . -

‘Metal, alloys
“Metal, dissimilar
vﬂetera _ .
Eleotrical . .
.3afety . ¢ 4 .
. Shunts

-

..

Fibrous organic .

S a8 6 & 88

-

“Microelectronio dovioes

Mildew treatment

Bl deat o
noduies

. Marking of . . « o+ o

- Microcircult

. o 9

~ Standard electronic

Moisture poockets

riMatan_canaratans
el taeLaravurs

-Motors

4« W% 4 » 9 ’ .

mtins of wtﬂ .
-Multioondustor cable
Interoonneotion A

Intarnal

lomenolaturo

.« o 4

+Nonstandard parts . .

+Huts

-'.‘.ﬂ.l

R B IR

-

e % 4 8 & 8 8 8
8 8 e b 4 e 4

26
1
"
Al
3
|
-1
a7
i
1
15
16

-

51
80
64

4 ae
R

Py

~ Obsolescence, lioroeirouit . 64
<@rganic fibrous material -, W

-Dscillators, orystal . . . 38
. Overload proteoction,
. ~“-9100tl"10a1_ . s e w e w & 8
oPads, mounting .« . s o ;e 60
Panels, 8nclosure .« 4 - « 55
_..Parts selection and aar
'Qont”l- a & o = e @ 7’ 22
. .Plastic material, . .- Lo
";ft?fi'i-_fﬁ.n_lmtiu Lom o w u,es 11
+Plugs, telephone .« « W « .10
Supersedes :
INDEX 2 B
30 nme -1985 '

-



.

Potting « « « « « o« « &
Power, electrical . . .
Printed wiring . . . .
~ Marking of . . « « «
Protection ' B
Electrical overload .
High voltage/current
PVC . . . « 11, 20, 65,
Quartz crystal units .
‘Racks'---‘-----
Radiation (laser,
microwave, X-ray) ..
Radioactive material .
Readouts
Reference designations
Relays .« « «+ « « ¢« « «
Reliability . . . . . «
Prediction . . . .
Resistance welds . . .
Resistors « « . « « . «
Resolvers © .« « ¢« o s «
Rf connectors . . .

RAVELINg '« o o w & 'e o
Rotary power converters:
Rotary servo devices . -
‘Safety (personnel hazard) «

Serews . . ¢ ¢ 4 ¢ v .
Semiconductor devices .
Servo devices , .
Setacrews « « « « « «
Shafts, control ., ..
‘Shielding

a. % & & o
L] L)

L] -
L ] L]

« s

- -

Electrical . . . . 1, 9,

Magnetic .+ . « « <
Shields .« ¢ & & &« ¢ &
Shock, electrical, '

effects of . . . « .

Shunts (meter) . . . .-

- -

Signs, accident‘preventiqn

Sleeving . . . « 4 « «
Sockets . . . . . .
Solder . . .
Soldering . .
Special tools
Splicing . .
Springs . « 4 . o«

» * » L]
« & & &
- I" L]

T

11,

Standard electronic modules

Standard items . . . «

Supersedes

INDEX 2 = |

30 June 1985 - — 7
3
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2ubject

StOPS 4 ¢ 4 4 6 s 0 e
Stress relief . + + « &
Structural welding . .
Substitutability . . .
Switches
Battleshort . . « « «
General (except rf) .
Interlock « « « « « o«
4
Safety « « ¢ « ¢ o
Thermostatic . . . .
Waveguide . . « . « &
SymbologY « « <« ¢« « v
Synchros .« ¢« ¢ « « « «
Tachometers . « « « « &
Tape
Electrical . . . . «
Lacing .« « ¢« « « « «
Reflective . « « «
Terminal boards, strips
Terminal 1ugs . « « « «
Terminations ., . . 1,
Test equipment . . . .
Test peoints « . « « . «
Thermal design . . . .
Thermistors « « « & «
Thermocouples + + « +
Thread . « & ¢ « « « «
Threaded fasteners . .
Threads . « « o « « « «
Toola, special . . . .
Toxic materials . . . .
Transformers . . « . «
Transmission lines, rf
Transolvers . « « « « «
Tube 2lamps « « « « « «
Tube shields . . . « .
Tubes, electrom . . . .
Tuning dial mechanisms
Type designations . . .
Varnish, insulating . .
Vehicles ground . .
Warning labels . .
Washers « « « « « «
Waveguides . . . .
Webbing « « o« & « o
Welding, structural . .
Welds, resistance . . .

- & & a &

INDEX 2

14 February 1986

28
24
13
72

58
53

58
53
67
56
56

69

67
19
19

hg
32
52

- 33

20
4y
12
12
63

14

53

56
60
60
29
42
34
1
25
27
12
53
hy
13
24
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. Subjeqt

Wire
Hookup .+ « « « «
Interconnection .
Stranded . . . .
Wire identification
Wiring
Connector . . . .
Harness « . « . .
Internal ., . . .
Printed . . . . .
Rigid-flex . . .
Workmanship « . . .

INDEX 2
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« « 20
< e T
« « 66
« « 20

« « 10

9, 59
. « 69
- * 17
. o T

12-4

Supersedes

.-‘\INDEX 2
‘ 30 June 1985




Downloaded from http://www.everyspec.com

INSTRUCTICNS: In a continuing effort to make our standardization documents better, the DoD provides this form for use in
submittirig cornments and suggestions for improvements. All users of military standardization documents are invited to provide
suggesticns. 'Uhis form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
mailad. In hiock 5, be as specific as possible about particular problem areas such as wording which required interpretation, was
‘too riyid, rentrictive, loose, ambiguous, or was incompatible, and give proposed wording changes which would alleviate the
problems. 'inter in block € any remarks not related to a specific paragraph of the document. If block 7 i:- filled out, an
acknowledgement will be mailed to you within 30 days to let you know that your comments were received and are bemg
considered. ™

NOTE: This form may not be used to request copies of documents, nor to retjuelt waivers, deviations, or clarification of

— specification requirements on current contracts. Comments submitted on this form do not constitute or unply nuthonzatlon
f to waive any portion of the referenced document(s) or to amend contractual requirements, :

.
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