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MIL=-E-16400G(NAVY
24 December 1974
SUPERSEDING
MIL-E-1640CF (NAVY)
24 February 19266
{See 6.4 and 6.5)

MILITARY SPECIFICATION
ELECTRONIC, INTERIOR COMMUNICATION ARD NAVIGATION EQUIPMENT,
NAVAL SHIP AND SHORE:
GENERAL SPECIFICATION FOR

This specification is approved for use by all interested Commands of the Department of
the Havy and the Marine Corps and is available for use by all other Departments and Agencies
of the Department of Defense.

l. SCOPE

1.1 This specification covers the general requirements applicable to the design and
construction of electronic, interior communication and navigation eguipment intended for
Naval ship or shore applications. This specification defines the environmental conditions
within which equipment must operate satisfactorily and reliably; the process for selection
and application of general material and parts; and the means by which equipment as a whole
will be tested to determine whether it is acceptable to the Navy. Requirements for indivig-
val equipments shall be as specified in the individual equipment specification (see 6.2.1).
Unless otherwise specifically stated in the individual equipment specification, the require-
ments of this specification and any and all specifications cited therein shall apply when
this specification is invoked.

2. APPLICABLE DOCUMENTS

2.1 'The following documents of the issue in effect on date of invitation for bids or
request for proposal, form a part of the specification to the extent specified herein.

SPECIFICATIONS
FEDERAL

QO~A-591 - Aluminum Alloy Die Castings. '

QQ-A-596 - Aluminum Alloy Permanent and Semi-permanent Mold Castings.

Q0-A-601 - Aluminum Alloy Sand Castingsa.

QQ~B-654 - Brazing Alloy, Silver.

QQ-C-320 = Chromium Plating {(Electrodeposited).

QQ=N=290 -~ Nickel Plating (Electrodeposited).

Q0-P-416 -~ Plating, Cadmium (Electrodeposited],

QQ-5-365 - Silver Plating, Electrodeposited, General Requirementsa For,

O=2=-325 - Zinc Coating, Electrodeposited, Requirements For.

TT-C-49¢ - Cleaning Methods And Pretreatment Of Ferrous Surfaces For
Organic Coatings.

TT-P-664 = Primer, Coating Synthetic, Rust=Ishibiting, Lacquer-
Resaisting.

TT-B~1757 ~ Primer Coating, Zinc Chromate, Low Moisture Sensitivity.

MILITARY
MIL~E-1 = Electron Tubes, General Specification For.
MIL~-T=27 = Transformers and Inductors (Audio, Power, and High-
. Power Pulse), General Specification for,
MIL~I-631 - Insulation, Electrical, Synthetic-resin Composition,
Nonrigid.
MIL~P-642/1 ~ Plugs, Telephone (Types PJ-047B and PJ-047R) and
Accessory Screws.
MIL~P-642/2 ~ Plugs, Telephone, (Types PJ-051B and PJ-051R) and
; Accessory Screws. ;
MIL~P-642/4 ~ Plugs, Telephone (Types PJ-055B, PJ~055R and PJ-053M}
and Accessory Screws.
MIL~P-642/5 - Plugs, Telephone (Type PJ-068} and Accessory Screws.
MIil~8-=857 = Bolts, Muts And Studs.
MIL~5-901 - Shock Tests, H.l. (Eigh-Impact); Shipboard Machinéry,
Egquipment And Systems Requirements for,

FSC 58¢
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MIL-C-915 - Cable and Cord, Electrical, For Shipboard Use General

Specification for. .

MIL-T-981 - Transformer, Power, Voltage Regulating.
MIL~R=-2765 = Rubber Sheet, Strip Extruded And Molded Shapes,

Synthetic, 0il Resistant.

MIL-M=3171 - Magnesium Alloy, Processes For Pretreatment And
Prevention of Corrosion on.

MIL=-G=3787 - Glass, Laminated, Flat; (Except Aircraft),

MIl=C=3849 = Cord, Electrical (Tinsel)

MIL~G=5514 - Gland Design Packings, Hydraulic, General Requirements
for.

MIL-P-5516 - Packing, Preformed, Petroleum Hydraulic Fluid
Resistant, 1l50°P.

MIL-C-5541 = Chemical Conversion Coatings on Aluminum And Aluminum
Alloys. -

MIL-P~7788 - Panels, Information, Integrally Illuminated.:

MIL=-T=7928 - Terminals, Lug: Splices, Conductor: Crimp Style,
Copper, General Specifications for.

MIL-A~8625 = Anodic Coatings, for Aluminum And Aluminum Alloys.

MIL=-5-8660 - Silicone Compound.

MIL=-(=9858 ~ Quality Program Requirements.
MIL~T-10727 - Tin Plating, Electrodeposited or Hot-dipped, for

Ferrous and Non-Ferrocus Metals,

MIL-C-11693 - Capacitors, Feed Through, Radio Interference Reduc-

MIL-R-12934 -

tion, AC And DC., (Hermetically Sealed In Metallic
Cages.} Established and Non-Established Reliability,
General Specification for.

Resistor, Variable, Wirewound, Precision General
Spacification for.

MIL-C-14550 -
MIL~-P-15024 =
MIL=-P=15024/5
MIL=E=15090 =

Copper Plating (Electrodeposited).

Platas, Tags and Bandg for ldentification of Equipment.
- Plates, Identification.

Enamel, Equipment, Light-Gray (Formula No. 1l11),

MIL=-P=15328 -

Primer (Wash), Pretreatment, Blue (Formula Ke. 117-8
For Metals).

MIL-C-15370 - Couplers, Directional (Coaxial Line or Waveguide)
General Specification for.

MIL-R-15624 ~ Rubber Gasket Material 50 Durometer Hardness (Maximum).

MIL~F=15733 - Filter, Radio Interference, General Specification for.

MIL-F=16552 Filters, Air Envirommental Control System Cleanable
Impingement (High Velocity Type).

MIL-I-16923 - Insulnting COmpound Electrical, Embedding.

MIL-M-17185

[V P memde 2 SV s [N N L

Mounts, Resilient; General Specifications an

for (Shipboard Application).

MIL-M-17191 -~ Mount Resilient, Portsmouth Bonded Spocol Type.
MIL-I-17214 - Indicator, Permeability; Low=Mu (Go—-No Go).
MIL-M~17508 = Mounts, Resilient: Types 6E200, 6ES00, 6E900BB,
7£450, TE450BB, 6E150, and 6E100.
MIL-B-17931 - Bearings, Ball, Annular, for Quiet Operation.
MIL-F-18327 - Filters; High Pass, Low Pass, Band lass, Band
Supprassion, and Dual Functioning, General Specifi-
cation for.
MIL~C-18388 - Coils, Tube Deflection; and Coils, Tube Focusing.
MIL=-M=19379 = Mounts, Resilient, Mare Island Types 1lM15, 11M2§,
and 10M50.
MIL-5-19622 - Stuffing Tubes, {(Nylon) General Specification.
MIL-M=19§33 = Motor Generator, 60 Cycle, AC To 400 Cycle AC (Voltage
and Frequency Regulated) Shipboard Service.
MIL-M=-19863 - Mount, Resilient, Type SBS5000H,
MIL-C=-19978 - Capacitors, Pixed, Plastic (Or Paper=-Plastic) Dielectric

MIL-A-21180
MIL-W=21965

MIL-E-219381

{Hermetically Sealed in Metal, Ceramic, Or Glass Cases),
Established and Non-Established Reliability, General
Specification for.

Aluminum=Alloy Castings, High Strength,

Water Cooling of Shipboard Electronic Equipment,

General Specification for.

Electronics Type Designations, Identification Plates

and Markingg, Beguirements for

Qe MAALNAnSS QuasRmELLE L0l
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STANDARDS

MIL~-C-22520
MIL=T=22910

MIL-C-23183
MIL-P-24441
MIL-C-26074
MIL~F-28717

MIl~-C-28777
MIL-C-39001

MIL~-C=-39003

-

HiL=C=35006

MIL-C-39018

MIL~T-43435
MIL-G~45204
MIL-C-45662
MIL=-R-46085

MIL~-C-55514

MIL-C-55543
MIL-C-55544

MIL-T-55619

MTT _/M~_01C
A W=0 4 Jd

62
MIL-P-81728

MILITARY

MIL-STD-108

MIL~STD=141

-

MIL-STD-167-1

MIL~STD~198
MIL=-STD~242
MIL-STD-275
MIL-STD-415

MIL-STD-454
MIL-STD-461

MIL-5TD-462
MIL-STD-469
MIL~-STD-740
MIL~-S5TD=-749
MIL-STD=-756

MIL-STD=781
MIL-STD-E1l0

MIL~-E-16400G (NAVY}

Crimping Tool, Terminal, Band, Wire Termination,
Ganeral Specification for.

Tools, Crimping, Hand, for Crimp Style Electric
Terminalasa And Shield Ferrules.

Capacitors, Fixed or Variable, Va

General Specitication for.

Paint, Epoxy-Polyamide, General Specification For.

Coatings, Electroless Nickel, Requirements for.

Filter, Air, Viscous Impingement Type, Cleanable
And Reusable, for Equipment Enclosures, and Im-
pingement Oil General Specifications for.

Cable Assembly, Power, Electrical,

Capacitors, Pixed Mica Dielectric, Established
Reliability, General Specification For.

Capacitors, Pixed, Electrolytic, Solid=-Electrolyte,
Tantalum Established Reliability, General
Specification For.

Capacitor, Fixed, Electrolytic {Homsolid Elsctrolyte)
Tantalum, Established Reliability, General Spacifi-
cation Por.

Capacitors, Pixed, Electroyltic (Alumi:um Oxide),
General Specification For.

Tape, lacing and Tying.

Gnld Plating., Elactrodenasited.

4 Plating, Elactrode posited.

Calibration System Requirements.

Rhodium Plating, Electrodeposited.

Capacitors, Fixed Plastic (Or Metalized Plastic)
Dielectric DC In Nonmetal Cases, Established
Reliability, General Specification For.

Cable, Electrical, Plat Multiconductor, Flexible,
Unshielded.

Connectors, Electrical, Environmental Resistant,
For Use With Plexible Flat Conductor Cable And
Round Wire, General Specification For.

Tools, Crimping, For Coaxial, Radio Frequency,
Connectors General Specification For.

Coating, Cadmium And Zinc {Mechanically Depcosited)

Plating, Tin Lead (Electrodeposited).

cuum Dielectric,

Definitions of and Basic Requirements for Enclosures
for Electric and Electronic Equipment.
Standards and Specifications Order of Precedence
for tha Selection of.
- Mechanical Vibrations of Shipboard Equipment (Type I -~
" Environmental and Type II = Internally Excited).
Capacitors, Selection and Use of.
Electronic Egquipment Parts (Selected Standards}.
Printed Wiring for Electronic Equipment.
Test Provisions for Electronic Systems and Associated
Equipment, Design Criteria for.
Standard General Requirements For Electronic Equipment.
Electromagnetic Interference Characteristics, Require-
ments For Equipment.
Electromagnetic Interference Characteristics, Measure-
ment Of,
Radar Engineering Design Requirements, Flectro-
magnetic Compatability.
Airborne And Structureborne Noise Measurements And
Acceptance Criteria Of Shipboard Equipment.
Preparation And Submission Of Data For Approval
Of Nonstandard Parts, -
Reliability Prediction.
Reliability Tests, Exponential Distribution.
Environmental Test Methods,
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MILITARY {(con.)
MIL-STD=-882 = System Safety Program for Systems and Associated
Subsystems and Equipment, Requirements for.
MIL-S8TD=-1310 - Shipbcard Bonding, Grounding And Other Techniques

Baw Plaomtwsmasmaatsd  x Moascmandad ind 14 ber Zoud Ca foadeer
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MIL~-STD-1326 - Test Points, Test Point Selection And Interface
Requirements For Equipments Monitored By Shipboard
On-Line Automatic Test Equipment.
MIL=-STD~1364 ~ Standard General Purpose Electronic Test Equipment,
MIL~-STD=-1378 - Requirements For Employing Standard Hardware Program
Modules.
MIL-STD-1399 - Interface Standard for sShipboard Systems,
Section 101 - Cooling Water for Support of Electronic
Equipment.
Section 103 - Electric Power, Al+-ernating Current,
Section 401 - DC Magnetic Field Environment,
MIL=-STD-1472 - Human Engineering Design Criteria Por Military
Systems, Equipment And Facilities. '
MIL-STD-1600 - Reliability Prediction of Monolithic Integrated
Circuits.
MS5-15571 - Lamps, Incandescent, T-3-1/4, Miniature Bayonet,
' single Contact.

LR RETY Pa s TP %
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MILITARY
MIL~HDBR-176 - Guidance for Flexible Flat Multiconductor Cable
{Flat Conductors).
MIL-HDBK=-217 - Reliability Prediction of Electrpnic Equipnent.
MIL~HDBR-~225 = Synchros Description and Operation.
MI1~HDBEK=-472 - Maintainability Prediction.

DRAWINGS
NAVAL SEA SYSTEMS COMMAND
NAVSHIPS
9000-56504-73687 - Standard Dial Markings for Interior Communication
Order and Indicating Systems,

9000-56405-74222 -~ Glassware and Plasticware for Electrical Fixtures
and Fittings (Sheet 103),

NAVAL SEA SYSTEMS COMMAND

NAVSHIPS
0518-093-2500

Navy System Design Guidelines Manual (formerly
NAVMAT P=-3940).
Design Data Manual.

Handbook for the Prediction of Shipboard and Shore
Electronic Equipment Reliability (formerly 93820).
0963-019-7000 ~ Electronic Test -Equipment Application Guide (formerly

91727(a)).
0981-052-~8140 Electrical Equipment Small Stray Magnetic Field
Manual for Design of (formerly 250-660-35).

0901-006=-0000
0967-319-5010

NAVAL ELECTRONICS SYSTEMS COMMAND
0967-437=-7010 ~ Reliability Design Handbook for Terminal
Applications.

NAVAL SHIF RESEARCH AND DEVELOPMENT CENTER
Report 880 - Guide for *the Selection and Application or
Resilient Mounts to Shipboard Egquipment.

(Copies of apecifications, atandards, d:awiﬁgsg and publicationa required by suppliers

in connection with specific procurement functions should be obtained from the procuring
activity or as directed by the contracting officer.)
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2.2 oOther publications. The following documents form a part of this specification to
the extent specified herein. Unless otherwise indicated, the issue in effect on date of
invitation for bids or request for proposal shall apply.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM}
ASTM-A-153 - Iron And'Steel Hardware, 2Zinc Coating (Hot Dip)
ASTM-B~209% = Aluminum=-Alloy Sheet And Plate
ASTM=D=1868 = Method For Corona Measurement (Tentative)

(Application for copies should be addressed to the American Society for Testing and
Materials, 1916 Race Street, Philadelphia, Pa. 19103,)

U, S, COMMITTEE ON EXTENSION T0 THE STANDARD ATMOSPHERE
U. 8. Standard Atmosphere, 1962

(Application for copies should be addressed to the Superintendent of Deocuments, U. S.
Government Printing Office, Washington, D.C. 20402.)

3. REQUIREMENTS

3.1 Definitions. The definition of terms used in this specification shall be in
accordance with 8.3,

3.2 First article. Unless therwise specified (see 6.2.1), first article(s) in the
quantity specified (see 6.2) shall be furnished for first article inspection as speacified
in 4.2.1. The first article shall be completely representative of the production models.

3.3 Characteristics,

3.3.1 Performance characteristics. The equipment shall meet the performance require-~
wents specified in the individual equipment specification (see 6.,2.1) and the requirements
specified herein.

3.3.1.1 Accelerated life. The equipment shall meet the performance parameters
specified in the individual equipment specification when subjected to the accelerated life
tasts of 4.,8.8.

3.3.2 Pphysical characteristics. The equipment shall meet all physical characteristics
specified in the Individual equipment specification (see 6.2,1) and the characteriatics
specified herein.

3.3.2.,1 Weight. Equipment weight shall be within the limits specified in the indivi-
dual equipment specification (se= 6.2.1).

3.3.2.2 sSize. Unless otherwise specified (see 6.2.1), the equipment size limitations
shall be as specified herein.

3.3.2.2.1 Maximum height. Equipment intended for installation within internal ship-
board spaces shall De not over 72 inches overall height, including resilient mounts when
their use is permitted (see 3.7.4).

3.3.2,2.2 Surface ship installation. Equipment intended for installation within
internal surface ship spaces shall be capable of passage through a doorway 26 inches wide
by 45 inches high {reduced further by round corners on an 8-inch radius) and through a .
hatch 30 inches long by 30 inches wide (reduced further by round corners on a 7-1/2«-inch
radius),

3.3.2.2.3 Submarine installation. Equipment intended for installation within internal
submarine spaces shall be capable of passage through a circular tube (submarine entrance
hatch) 25 inches in diameter and through a doorway 20 inches wide by 38 inches high (reduced
further by round corners on a 1l0-inch radius).

3.3.2,2.4 Shore installaticn. The maximum size limitations of equipment intended for

shore installation shall be as specified in the individual equipment specification {see
6.2.1).
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3.3.2,3 Modular construction. Unless otherwise specified (see 6.2,1), all equipment
shall use modular consEruction. During the design and development phases, consideration
shall be given to the use of the packaging techniques described in the Publication
0518-093~-2500, and unless otherwise specified (see 6.2,1), the equipment modular construction
shall conform to the standard hardware program module requirements of MIL-S5TD«1378. The
selection of specific assembly design and packaging technigues shall reflect the reliability
and maintainability requirements of the individual equipment specification.

3.3.2.4 Human engineering., Guidelines in applying human engineering design criteria
and principles In the gesign c? the equipment sghall be in accordance with requirement 62
of MIL-5TD-454,

3.3.3 Reliabilitﬁ. Reliability shall be in accordance with requirement 15 of MIL-STD~
454, and as spec erein.

3.3.3.1 Reliability requirement. The quantitative reliability requirements expressed
in mean-time-between-failures (MIEF), mean-cycle-between-failures {(MCBF), or others, shall
be as specified in the individual equipment specification {see 6.2.1).

3.3.3.2 Reliability prediction, Unless otherwise specified (see 6.2.l1); a reliability
prediction shall be performed in accordance with the procedure of type II of MIL-STD-756.
MIL~-HDBK~217 shall bhe used as the basic data source, supplemented where necessary by MIL-STD-
1600 and Publication 0967-319-5010. The.prediction shall be based on a detailed thermal/
electrical/mechanical stress analysis of each part and shall reflect the part derating ra-
quirement of 3.4.6. Reliability prediction report shall be as specified (see 6.,2.2)., -

3.3.3.3 Failure modes, effects and criticality analyses (FME&CA}. Failure modes,
effects and criticality analyses shall be as specifled (see G.Z2.2).

3.3.4 Maintaipability. Maintainability shall be in accordance with requirement 54 of
MIL-STD-454 and as specified herein.

3.3.4.1 Maintainability requirement. The maintainability reguirement, expressed as
the mean-time=-to-repair (M )., equipment repair time (ERT)}, or other, shall be as specified
in the individual equipment specification (see 6.,2.1),

3.3,4.,2 Maintainability prediction. Unless otherwise specified (see 6.2.1), a main-
tainability prediction shall be performed in accordance with procedure II, part A of
MIL-HOBK-472. Maintainability prediction report shall be as specified in the CDRL (see
6.2.2).

3.3.5 Environmental service conditions. The equipment, or portions therof to be
utilized in sheltered or exposed areas l(weather, gunblast, external sea pressure, or other)
as specified in the individual equipment specification (see 6.2.1), shall be capable of
continuous reliable operation, within the performance limits specified in the individual
equipment specification, under the environmental conditions specified herein. The equip-
ment shall operate within tolerances throughout the tests specified, without alinement or
adjustment, other than accessible controls normally employed for operation of the equipment.

3.3.5.1 OQOperating temperature ranges,

3.3.5.1.1 Equipments exposed to weather (unsheltered). The equipment, or portions
thereof, exposed to the weather (unshelfered)] shall maintain specified performance when .-
exposed to the high and low operating temparaturds shown in table I for temperature range I
and II, as gpecified in the individual equipment specification (see 6.,2.1). L

3.3.5.1.2 Equipment utilized in a sheltered area. The equipment, or portions thereof,
to be utilized in a sheltered area shall maintain specified performance when exposed to the
high and low operating temperatures shown in table I, for temperature range 3 or 4, as
specified in the individuai equipment specification (see 6.2.1). .

3.3.5.2 Non-operating temperature ranges. Unless otherwise specified (see 6,2.1),
the equipment shall not be damaged nor shall operational! performance be degraded when
restored to the operating temperature range after being subjected to the non-operating
temperature range listed in table I.
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Table I ~ Temperature ranges (ambient).
Range En:t:ggz:g:al Operating | Nonoperating
oc ) "
1 Exposed-unsheltered
“ (ship or shore) -54 to +65 | =62 to +7L
2 Exposed-unsheltered
{ship) =28 to +6% | =62 to +71
3 Sheltered non-
controlled environ=-
ment (shore) - =40 to +52 1 -62 to +71
4 Sheltered controlled
environment
{ehip or shore) -0 to 50 [ =62 to +71

3.3.5.3 Humidity. The equipment shall maintain :he specified performance when exposed
to a relative humidity of 95 percent for both continuous and jintermittent periods, including
conditions wherein condensation takes place in and on the equipment in the form of both
water and frost.

3.3.5.4 Salt fog (spray). When specified in the individual equipment specification
(see 6,2.1), the coﬁﬁghte equipment or portions thereof as specified shall be capable of
withstanding the effects of the salt fog test specified herein. After completion of the
test and cleaning, the base metal of the part or structure shall not be visible through the
finish or coating, nor shall there be any evidence of blistering, softening, separation from
the base metal, corrosion products, or other coating failure.

3.3.5.4.1 ged uipment. The equipment, or portions thereof, exposed to the
weather shall malntain tge specified performance after completion of the salt fog test of
4.8.3.5.1.

3.3.5.4.2 Sheltered equipment. Parts and structures of equipment to be utilized in
a sheltered area shall be 3ubjected to the salt fog test of 4.8.3.5.2.

3.3.5.5 Sunshine. The equipnent, or portions thereof, exposed to the weather shall
maintain the specifie performance after the sunshine test of 4.8.3.6,

3.3.5.6 Fungqus., The equipment shall be resistant to fungi in both the operating and
nonoperating condition and shall not be adversely affected when tested in accordance with
4.8.3.7.

3.3.5.7 Wind velocity. The equipment, or portions thereof, exposed to the weather

shall opperate normally in winds having a relative velocity of 75 knots and shall be capable
of withstanding, without damage, winds having a relative velocity as great as 100 knots.

3.3.5.8 Icing. The equipment, or portions thereof, exposed to the weather shall be

capable of withstanding an ice load of 4,5 pounds per square foot (lb/ftz) of exposed
surface without structural damage. Moving junctions shall be housed or provided with
heating elements to allow essential motion when subjected to icing conditions.

3.3.5.9 Hydrostatic pressure, Any part, accessory, gasket, material or structural
member of the equipment specified in the individual equipment gpecification as exposed to
external sea pressure, shall be capable of withstanding the specified hydrostatic pressure
(see 6.2.1) without physical or electrical damage, and without causing leakage into the
pressure hull.

3.3.5.10 Underwater explosion. When specified in the individual equipment specifi-
cation (see 6.207), the equipment, or portions thereof, which is exposed to external sea
pressure and which may be exposed to an underwater explosion shall be capable of with=
standing the test of 4.8.3.11 without mechanical or electrical damage which would cause
equipment malfunction or nonoperation.
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3,3,5.11 Gunblast, When specified in the individual equipment specification (see
6.2.1), the equipment, or portions thereof, which may be directly sxposed to gunblast shall
be capable of wifhltanding a psak shock and air blast pressure front of 9.5 pounds per square

inch gage (1b/in®g) when tested in accordance with 4.8.3.12.

3.3.5.,12 Nuclear air blast, When specified in the individual equipment specification
(see 6.2.1), the squipment, or portions thereof, exposed to the weather shall be capable of
withstanding the nuclear air blast pressura environment without significant impairment
which would causa equipment malfunction or noncperation after the pressure wava has passed.
The values for the peak overpresasure, the peak dynamic pressure and the positive phage
durations of figure 1 and the method of verification by calculations or the blast teats of
4.8.3.13 shall be as specified in the individual equipment specification (see 6.2.1),

vhere:
Pie) and 9y are the pressures at any time (t} after arrival

of shock front
P = Peak overpressura lblin

Q = Peak dynamic pressure lblinz
t* = puration of positive phase second(s)

NOTE: The overpressure and dynamic pressure both rise from zero to
peak value at time zero (t = o)

Figqure 1 - Free field air blast pressure,

3.3.5.12.1 BNuclear air blast calculations. Calculations demonatrating the resistance
to the specified nuclear alr Flast requirements shall be prepared as specified (see 6.2.2).

3.3.5.13 shock. Unless otherwise specified (see 6.2.1), shipboard equipment shall be
capable of withstanding the grade A, type A, class I, shock test of MIL-5=901.

3.3.5.14 vibration. Unleass otherwise specified (see 6.2.1), shipboard equipment shall
be capable of withistanding the type I vibration test of MIL-STD-167-1.
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3.3,5.15 Inclinatlan. Unless otherwise specified {see 6.2.1), shipboard equipment
shall be capablé of withstanding the inclination test of 4.8.3.16. Inclination angle shall
be 45 or 60 degrees as specified in the individual equipment specification (see 6.2.1).

3.3.5.16 Magnetic field environment. The eguipment shall be compatible with ‘the
magnetic field environment interface constraints of section 401 of MIT-STD=1399.

3.4 Parts, materials and processes. Parts, materials and processes selected in
accordance with 3 4.l shall not relieve the contractor of the responsibility for complying
with all equipment performance and other requirements set forth herein and in the individual
equipment specification.

3.4.1 Selection. The following documenta, in this order of precedence, shall be used
in the selection of parts, materials and processes for equipment procured in accordance with
this specification:

(a) MIL-STD=242

(h) Other standards, specifications, and requirements specified herein,
but not included in MIL-STD-242.

(c) MIL-5TD=143

When {a) or (b) fails to provide \n applicable specification, standard, or requirement, the
contractor shall use other specifications and standards in the order of precedence set forth
in MIL-STD-143. Al) parts and materials, except as covered in (a) and (b}, will require
written approval of the command or agency concerned in accordance with 3.4.3. Approval

will not be granted for parts of special or novel design whare parts specified herein can

be used and are available.

3.4.2 sStandard parts. Standard parts are those parts specified in:

(a) MIL=-STD=242

(b} Other standards, specifications and requirements listed herein
{where no selected standard has been established in MIL-STD-242
for that standard, specification or requirement).

3.4.3 Approval of non-standard parts. The approval for use of non-standard parts
shall be in accordance with requirement 22 of MIL-STD-454. The preparation and submission
of data for approval of non-standard parts shall be in accordance with MIL-STD-749 as
specified (see 6.2.2).

3.4.4 Used or tg or materials, Used-or damaged parts or materials shall
not be used In equI'henE % be éIlvar d to the Navy.

3.4.5 Choice of parts and materials. The contractor shall select and use items having
the broadest characteristics and of the greatest allowable tolerances that will fulfill the

performance requirements of the equipment Equipment performance shall not be dependent on
the selection of special values for individual parts,

3.4.6 Derating. Derating of electronic parts and materials shall be accomplished in
accordance with requirement 18 of MIL-STD-454,

3.4.7 Interchangeability. Interchangeability shall conform to requirement 7 of MIL="
STD=-454,

3,4.8 Parts,

3.4.8.1 Batteries., Unless otherwise specified (see 6.2.1}, batteries shall not be
used. When specified, batteries shall conform to requirement 27 of MIL-STD-454.,

3.4.8.2 Bearings. The selection and application of bearings shall conform to require-
ment 6 of MIL-STD- » and as specified herein.

3.4.8.2.1 Bearing, sleeve-type. Unless otherwise specified (see 6.2.1l), sleeve=-type
bearings shall not be used. : :
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3.4.8.2.2 Bearings, noise tested. Unless otherwise gpaecified (see 6.2.1), nolse
tested bearings, Yor quiet operation, shall conform to MIL-B-17931,

3.4.8.3 Blowers and fans. Whenever thermal design of equipment requires the use of
blowers or fans, they shall be selected from those listed in MIL=STD=242. The gize of the
blowers or fans seleacted shall be such that while meeting the noise level requirements of
the equipment, they will overcome the differential pressure drop of the equipment, and
deliver the quantity of air neceasary to meet the cooling requirements of the equipment.

3.4,8.4 Cable, interconnecting. Coaxial cable, multiconductor cable and portable
pover and control cabie used to interconnect separately mounted encleosures of the equipment
and the equipment with shiphoard support systems ghall he selected from MIL-STD-242.

3.4.8.4.1 Cable, asgemblies, E%E%;- When necessary to meet the safety ground raquire-
ments of 3.10.1172, power cable amse es shall be in accordance with MIL-C-28777,

3,4.8,5 Cable, coaxial (RF), Coaxial radio frequency (RF) cable shall be salected in
accordance with MIL-s .

J.4.8.6 Cable, alectrical.

3.4.8,6.1 Cable and cords, electrical, Cables and cords for watertight or non-water=-
tight, flexing and non-tlexing service shall be selected from MIL-C=915,

3.4.8.6,2 Cable, electrical, flat multiconductor. Where required to meet minimum
equipment aize, weight and, 2pace saving, consistent with gervice requirements, flat multi-
conductor cable shall be selected from MIL~C-55543. MIL-HDBK-176 provides guidance in the
use and application of flat multiconductor cable.

3.4.8,7 cCapacitors. Capacitors shall be gelected in accordance with MIL=-STD-242, and
ag gpecified he¥ein,

3.4.8.7.1 Capacitors, fixed, dry electrolytic {(aluminum foil). The use of fixe&, dry,
electrolytic (alﬁignum To1l) capacitors shall be restricted to power filter applications,
and only where the application meets the following criteria:
Capacitance values ashove those listed in MIL=C-192978,
Capacitance values and associated voltage values above

those listed in MIL~C-39003 or MIL=-(C=39006.

When the capacitor application meets the criteria indicated in (a) and (b), fixed, dry,
electrolytic capacitors {aluminum foil) conforming to MIL-C-39018 shall be used, These
capacitors shall be used only in applications where the equipment internal operating
temperature will not exceed the limits specified in the applicable capacitor specification.

—
Tt W

a
b

3.4.8.7.2 Capacitors, fixed, paper or paper-plastic {non~metallic case). Unless
otherwise speciers {see £.2.1), paper or paper-plastic rixed capacitors with non-metallic
cages shall not be used, except that non=-metallic plastic wrapped capacitors may be used
in encapsulated or hermetically sealed assemblies. The plastic wrapped capacitors shall

conform to MIL-C-5E5514,

3.4.8.7.3 Mica-dielectric capacitora. Mica-dielectric capacitors (molded cases,
molded case potted, and ceramic case potted) shall be in accordance with MIL~C-39001. The
capacitors shall be used in applications where tha frequency range does not exceed the
limits specified in the applicable detail specification sheet for MIL-C-39001, The current
rating shall not exceed the limit for the respective frequency, as listed in the applicable
detail spacification sheet, All fixed mica-dielectric capacitors which are to carry RF
currents in excess of those listed in MIL-C~39001, or are to be used in applications where
the fraquency range is oputside that listed in MIL-C-39001, shall be considered as a non-
standard part.

3.4.8.7.4 capacitors, fixed, paper dielactric. Fixed paper dielectric capacitors
shall not be used except as permitted Dy 3.4.8.7.5.

3.4.8.7.5 Capacitors, radio interference. Feed-through radic interference capacitors
shall conform to HEI:C-IIESJ.

10
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3.4.8,7.6 Capacitors, variable, air-dielectric. Air-dielectric variable capacitors
shall conform to requirement 2 of MIL-BTD-454,

3.4.8.7.7 Capacitors, vacuum and gas dielectric. Vacuum and gas dielectric capacitors
shall be selected from those listed In STD-242. When a vacuum or gas dielectric capaci-
tar is required which is not listed in MIL-STD-242, the non-standard capacitor shall be
selected from-those types listed on specification sheets associated with MIL-C-23183, When
a vacuum or gas dielectric capacitor is required which is not listed in either MIL=-STD=242
or the specification sheets associated with MIL-C-23183, complete information on the non-
standaxrd capacitor, using tha format of the specification sheets as a guwide, shall be sub~
mitted to the command or agency concerned for approval in accordance with 3,4.3. All non~
standard vacuum or gas dielectric capacitors shall be subjected to first article inspection
which shall consist of all tests listed under qualification in MIL-C-23183,

3.4.8,8 Circuit breakers. The appliéation of circuit breakers shall conform to re-
quirement 37 of MIL-3TD-454 and the selection shall be from MIL-STD-242,

3.4.8.9 Clamps and straps, cable. Cable clamps and adjustable cable straps sha a
uged only for Internal ldentilicatlon and tie down applications and shall be selected from
MIL-~STD-242.

3.4,.8,10 Connector, electrical and radio frequency. Electr'.cal and radio frequency
connectors shall conform to the requirements apeci%iea %erein and shall meet the performance
and environmental requirements specified for the equipment,

3.4.8.10.1 Connectors, internal, All multi-contact connector receptacles and plugs
used internally to the equipment shall be selacted from MIL-STD=242, .

3.4.8.10.1.1 <Connectors, flat multiconductor cable. Where required to meet minimum
equipment size, weight, and space saving, connectors for flat multiconductor cable shall be
salected from MIL-C-55544. HIL~-fHDBR-176 provides guidance in the use and applicatiun of
connectors for flexible flat multiconductor cable,

3.4.8.10.2 Connector receptacles, interconnection., All connector receptacles used
for interconnection of separately mounted enclosures of the equipment and the equipment
with shipboard support systems gshall be selected from MIL=-STD-242. Connector receptacles
which continue to be energized after unmating shall have socket type contacts,

3.4.8,10.3 Connector plugs, mating, Mating connector plugs shall be furnished with
all inter-connection radio irequency and multi-contact connector receptacles. The mating
connector plug shall be compatible with the specified interconnecting cables required by
3.4.8.4 without modification to either the connector plug or the cable and without the use
of special adapters, The cable conductor size and connector contact size shall be compatible.
Multi-contact connector plugs used on jacketed cables shall be selected from MIL-STD-242,
Connector plugs which continue to be energized after unmating shall have socket type contacts.

3.4.8.10.4 cConnectors, radio frequency. Radio frequency cnaxial connectors shall be
selected from MIL=STD-232. AIT connectors shall be compatible with the specified cables
required by 3,4.8.5 without modification to either the connector or the cable and without
the use of special adapters.

3.4.8.10,5 Extra contacts and cohductors. The extra unused connector contacts as
specified in requirement 10 of MIL-STD-154 shall be located on the periphery {outer contacts)
of the connector. Extra unused interconnecting cable conductors shall be provided and
shall terminate in the unused connector contacts.

3.4.8.10.6 Connectors, crimped type. Unless otherwise specified {see 6.2.1), all
crimped type comnmectors used internal or external to the equipment, which reguire special
crimping tools to assemble, shall be directly replaceable by an equivalent soldered type or
by a crimped type connector whose contacts can be crimped by a tocl conforming to MIL-C-22520,
MIL-T-22910, or MIL-T-55619,

3.4.8.10.7 Improper application prevention., Multi-contact connectors shall be keyed,
polarized, or so arranged In a distinctive confiquration which will prevent improper
connection, positioning or mating,

11
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3.4,8.10.8 Pluas, banana. Banana plugs shall not be used. C -

3.4.8,10.9 Plu s, tele hone. Telephone plugs shall be selected from MIL-S5TD=242,
Plugs used for sw oar patch ?unel applications shall conform to part number

no4.’11__,1 of ""—P—s-..,’l. ?1‘&9‘5 Sar mv‘ur"vua a??'lln-blnn zhall conform &o part numbar

M642/5~1 o! MIl=P=642/5, Other three-conductor applicatiocns shall use plugs contorming
to part number M642/2-2 of MIL=-P=642/2 and plugs for two-conductor applications shall con=-
form to part number M642/4=1 of MIL-P=642/4.

3.4.8,11 Cordage, tinsel. Unless otherwise specified (see 6.2.1), tinsel cordage
shall conform to—HIT.'g'C'BFﬂT_ '

3.4,8,12 Cou lers, directional {coaxial and waveguide). Directional couplerz shall
conform to MIL~- .

3.4.8,13 Pastener hardware, The selection and use of fastener hardware shall confrom
to requirement IZ of MIL-57D=452 and as specified herein,

3,4.8.13.1 Pastener hardware selection. The selection of fastener hardware shall be
of a type, styls, and material which will meet the requirements of the equipment for
environmental service conditions, the degree of enclcsure, physical and mechanical structural
requirements, and the maintenance concept for accessibility and frequency of use,

3.4.8.14 Pillters, 41_; Adr flltera for air conditionina and ventilating ayvatems of
equipment shall Bé ©f the cleanable type and mounted sc as to be capable of being readily
examined and replaced from the outside of the equipment, when the equipment is normally

installed.

3.4.8.14.1 Filters, air h velocity. PFor air velocities 400 feet per minute (ft/min)
and over, the filfers sE&lI anf to HIZ=;—16552.

3.4.8.14.2 Pilters, air, low veloc itx. For air velocities below 400 ft/min, filters
shall conform to HIL-F-28717. '

3,4,8,15 Filters, high paas, low pass, band pass, band suppression, and dual function-

ing. High pass, low pass, band pasd, band suppression, and dual Functionifig filters ahall
conform to MIL~P=18327_ .

3.4.8.16 Pillters, radio interference. When necessary to meet EMI requirements of et
MIL-STD-461, primary power line filters shall conform tec the readily removable type in
accordance with MIL-P-15733.

3.4.8.17 Fuses and fuseholders. Unless otherwise specified (see 6.2.1), the appli~
cation of fuses and fuseholders shall conform to requirement 39 of MIL-S5TD-454 and shall
be selected from MIL~-STD-242.

3.4.8.18 Indicators and assocliated items. Indicators and associated items shall be
selected from MIT-5TD-23% and shall conform to the requirements of MIL-STD-1472. Legend
lights shall be used in preference to simple indicator lights, except where design consider-

ations demand that simple indicator lights be used. Indicator lights shall conform to

requirement 50 of MIL-STD-454.

3.4,8.19 Meters, electrical indicating and accessories. Electrical indicatxng meters
and accessories shall be selected Irom ﬁlﬂ:g D-247 and shall conform to requirement 51 of -
MIL-STD-454 and MIL~-STD-1472.

3.4.8.19.1 Meter adjustment. All panel indicating meters shall have external zero
adjusters.

3.4.98.20 Micro electronic devices. The selection and application of microelectronic
devices shall conform to requirement 54 of MIL-STD-454.

[T ad
3.4.8.21 Hotors, u}uﬁuut.ua.a, fotary power converters, and motor-generators. Motors,

dynamotors, rotary power converters, and motor-generators shall bTe selected in accordance
with requirement 46 of MIL-STD-454 and shall be marked in a permanent manner to show
direction of rotation where applicable to the function of the equipment. The use of motor-
generators conforming to MIL-M-19633 shall be limited to cases where voltage and frequency
regqulation is required.

-~

12




Downloaded from http://www.everyspec.com

MIL~E-16400G (NAVY)

3.4.8.22 Quartz crystal units., The selection and application of quartz crystal units
shall conform to requirement 38 of MIL~STD-454.

3.4,8.23 Relays. Relays shall conform to requirement 57 of MIL-5TD-454, and shall
be selected from those listed in MIL-STD-242. Relays shall not be used for switching currents
in excess of 10 amperes. ’

3.4.8.24 Resilient mounts. When the use of resilient mounts is permitted {(mee 3.7.4),
they shall confortn to MIL-M-17191, MIL-M-17508, MIL-M-19379, or MIL-M-19863, as applicable.
Other resilient mountings, if required, shall be tested and approved in accordance with
MIL-M=17185 prior to use,

3.4,8.25 Resistors, variable, wire-wound precision. Variable wire-wound precision
resistors shall be selected from those listed iE—HIE=§Tﬁ-242. when a resistor is requirad
which is not listed in MIL-STD=242, the non=~standard resistor shall be selected from those
types listed on specification sheets in accordance with MIL-R=-12934, when a resistor is
required which is not listed in either MIL-STD-242 or the specification sheets in accordance
with MIL-R~12934, complete information on the non-standard resistor using the format of the
specification sheets as a guide shall be submitted to the command or agency concerned for
approval, in accordance with 3.4.3. All non-standard resistors shall be subject to first
article testing of MIL-R-12934.,

3,4.8,26 Rotary servo devic. s {servomotors, synchros, resolvers, tachometer genera-
tors, transolvers and encoders.) Unless otherwise speciiied (see &5.2.1)}, the selection and
application of servomotors, synchros, resolvers, tachometer generators, transolvers, and
encoders shall conform to requirement 56 of MIL-STD-454. '

J.4.8,27 Semiconductor devices. The selection and application of semiconductor devices
shall conform to requirement 30 of HIL-STD=-454.

3.4.8.28 Sockets, shields, and clamps. Sockets, shields and clamps for plug-in
ele~tronic parts shall conform to reguirement 60 of MIL-STD-454 and as specified herein.

3.4.8.28,1 Tube shields. All tube shields, except for cathode ray tubes, shall be of
non-magnetic material. Heat-dissipating shields shall be used on all miniature and sub-
miniature tubes.

3.4.8.29 Shunts, External meter shunts shall conform to requirement 40 of MIL-5TD-454.

3.4.8.30 Switches and associated hardware. Switches and associated hardware shall con-
form to requirement 58 of MIL-5TD-454 and shall be selected from those listed in MIL-S5TD-242.

3.4.8.31 Terminals (terminal boards and strips, bindin sts and lugas), Terminals,
terminal boards and strips, binding posts, and lugs shall Gbe segecfea from MIL~-STD-242 and
shall conform to requirement 19 of MIL-STD-454, and as specified herein.

3.4.8.31.1 Terminals, spare. Terminal boards and strips used in interconnecting
assemblies shall have 10 percent extra unused terminals but in no case less than two,

3.4.8.31,2 Terminal lugs. Terminal lugs for fitting te ship's cable shall not be
provided by the equipment manufacturer,

3.3.8.32|.Transformers, inductors and coils. Transformers, inductors, and coils shall
conform to requirement 14 of MIL-STD-434 and as specified herein.

3.4.8,32.1 Transformers and inductors, grade, and class, When grade 4 (of MIL-T-27)
transformers and Inductors are used in eguipment operating at an internal operating tempex-
ature 65°C, or higher, potting or liquid fillings are prohibited, Clasg 5 of MIL-T-27
(or any other class conforming to MIL-T-27, with a maximum operating temperature greater
than 130°C, selected from requirement 14 of MIL-STD-454) shall be used when equipment is
required to operate at an internal operating temperature of 65°C, or higher.

3.4.8.32.2 Electrostatic shield. All power and audio input transformers shall-have
grounded electrostatic shields.

3.4.8.32.3 Power transformers, automatic voltage requlating. Automatic voltage
requlating power transformers shall conform to MIL-T-38],

13
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3.4.8,32.4 <cCoils, radio frequency. Radio frequancy coils shall be selected from
MIL-8TD-242, == ==

3.4.8,32.5 Coils, tube deflection and tube focusing, Tube deflection and tube focusing
coils shall conform to MIL-C=-]1338HW, = S

3,4,0,33 Tubes, slectron. Electron tubes shall conform to requirement 29 of MIL=STD=

454,

3.4.8,34 Tubes, stuffing. Stuffing tubas shall be of the nylon type and shall conform
to MIL-5-19622.~

3.4.8.,35 Transmission lines and related RF parts. Transmission lines and related RF

parts shall be as specified herein.
3.4.8,35.1 wavegquide. Waveguide and flanges shall be selected from MIL-STD-242.

3.4.8,35.2 Rigid coaxial, lines, and flanges. Rigid coaxial lines and flanges shall
be selected from HIE=STU=!IZ. ! !

3,4.8,35.3 Related RF parts, Related RF parts for use with transmission lines shall
be selected from HIL-3TD-T12,

3.4.8.36 Wire, hookup, internal. The selection and application of internal electrical
hookup wire shall Gon¥orm Eo requirement 20 of MIL-STD-454, except as specified in 3.4.8.36.1.

3.4.8.36.1 Wire, shielded triad. Shielded triad wire in accordance with MIL-C-915
may be used, when applicable, for iInternal hookup wiring.

3.4.8.37 Wiring, printed, - Printed wiring shall conform to requirement 17 of MIL=-STD-
454, Type II (pIaEEE-tErouqﬂ hole) interfacial connections of MIL-STD=-275 shall be used.

3.4.9 Materials,
3.4.9.1 Adhesives, Adhesives shall conform to requirement 23 of MIL-STD-454.

3.4.9.2 Arc-resistant materials. Arc-~resistant materials shall conform to requirement
26 of MIL-STD-154.

3.4.9.3 Encapsulation and embedment. When specified in the individual equipment
specification Tmée 5.2.1), the encapsulation or embedment of assemblies shall conform to
requirement 47 of MIL-STD-454. Rigid materials used for ambedding electronic parts in
assemblies shall conform to MIL~I=16923.

3.4.9.4 Pibrous material, organic., Organic fibrous materiasl shall conform to reqgire-
ment 44 of MIL-BTD-454.

3.4.9.5 Flammable materials, Flammable materials shall conform to requirement 3 of
MIL-STD~454,

3.4.9.6 PFragile or brittle materials. Cast iron, ebonite (hard vulcanized rubber),
asbestos, porcelain, and other similar materials shall not be used, except when used in the
fabrication of an approved standard part or when specifically approved by the command or
agency concerned in accordance with 3.4.3,

3.4.9.7 Fungus-inert materialg. Fungua-inert materials shall conform to requirement 4
of MIL-STD-454.

3.4.9.8 Gaskets and s.als.

3.4.9.8.1 Dial window gaskets, Gaskets for dial windows shall provide a watertight
seal and shall conform to ng:ﬁ:775 .

3.4.9.8,2 Static seals. For static seala (betwesen unit case and cover}, "0 ring
gaskets in accordance with HIL-P-5516 shall be used. For square or rectangular enclosure,
the inside radius of the "0 ring at the corners of the enclosure shall be 1/2 inch minimum,
The gaskets shall ba lubricated in accordance with MIL-5-8660.

14
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3.4.9.8,3 Reciprocating or rotary motion seals. For reciprocating motion seals (push
button shafts) and for rotary motion seals (illumination rheostat shafts or operating knob
shafts where the rotational speed is less than 10 rev/min) "O" ring gaskets in accordance
with MIL-P~5516 shall be used. Gaskets ghall be lubricated in accordance with MIL-S-8660,
Clearances and other installation data as specified in MIL-G=5514 shall be used. The "O"
ring retaining groove shall be cut in the shaft, Where lubrication in service is required,
it shall be provided as specified for pneumatic seals in MIL-G-5514,

3.4.9.8.4 Watertight joints. All gasketed watertight joints subjected te sea pressure,
shall be so constructed as to prohibit lateral flow of the gasket material when the two
members between which the gasket forms a seal, are forced together by the hydrostatic pres-
sure.

3.4,9.8.5 Flat gaskets. The use of flat gaskets shall be held to a minimum and shall
be used only between smooth, regular surfaces and shall conform to the degree of enclosure
and frequency of accessibility requirements of the equipment, Gaskets which are not pene-
trated with mounting screws are preferred. Gasket materials shall be in accordance with
MIL-R-15624 for other than low temperature {(minus 28.9°C, minimum) applications.

3.4.9.9 Glass. Glass shall not be used, except where included in completed parts or
materials and the use of such parts or materials is acceptable t the command or agency
concerned. All glass for use in -quipment for protection of instruments, meters, cathode
ray tube faces, and fur viewing c«.als and indicators shall be clear, presenting no evidence
of distortion when vicwed from any angle. Glareproof glass shall be used when the equipment
to be viewed will be illuminated from an outside source or when the equipment is designed
for nse in dark adapted spaces. All glass shall conform to class 1, type I of MIL-G-37P7,

J.4.4.10 Insulating materials, electrical. Electrical insulating materials shall
ronform to requlrement 11 of MIL-STD-454.

J.4.9.11 Lacing tape. Lacing tape for cable harnesses and other applications shall
sonforn to type I, size g,-finish B of MIL-T-43435.

1.4.9.12 Lubricants. Lubricants shall conform to requirement 43 of MIL-5TD-454.

3.4.9.13 Metals and alloys, Metals and alloys shall be corrosion-resisting or shall

he given a corrosion-resistant treatment or coating, Special consideration shall be given
0 cerrosion prntegg_inn for equipment subject to sea water immersion

oLe Ll Lol 4. p=th) e A L W oo Wdaweae dnnga aalile

}.4.9.13.1 Corrosion-resisting and nonmagnetic metals. The following are considered
corrosion-resisting for structural purposés and are generally nonmagnetic metalss

{a} Alloys, @2luminim - 5086~H32 and 6061-T6G

(b} Alloy, copmer-beryllium

{c) Alloy, co. .er-nickel

‘d} »llov, corper-nickel-zinc

{e) Aliloy, nickel-copper

{f£) Alloy, nickel~copper-aluminum

(g} &lloy, rickel-copper-silicon

(hi Brass

i} Bronze

3)  Si1lver

k) Steel corrosjon-resisting 302, 303, 304L, 309,
310, 316 (Passivation treatment is required)

o~y

J.4.9.13.2 bissimilar metals, Unless otherwise specified in the individual equipment
specification tsed C.2.17, mctal-to-metal contacts shall be limited to those metals which,
when c¢oupled, are desicnated by an open square, an open circle, or open delta, or an open
delts witn a cross bLar as shown in table IT under the following cr-.ditions:

{aj For combinations of metals subject to immersion, splashing, or
spray from sea water, condition S, E, or L, as applicable, in
table II shall apply. ’

{b) For combinations of metals exposed to atmosphere but not subject
to immersion, splashing, or spray from sea water, condition E
in table II shall apply.
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‘Reproduced by permission from ‘CORROSION HANDBOOX' edited by H.H. Uhlig,
rubiished by John Wiley & Sons, Inc. 1848."

3.4.9.13.2.1 Insulation of dissimilar metals. Where it is necessary that dissimilar
metals are assembled in Intimate contact with each other, an interposing material compatible
to each shall be used. No insulating material will be requirsd between corrosion resistant
steel inserts and aluminum castings when the inserts are integrally cast in the aluminum.

3.4,9.,13.3 Ferrous alloys, corrosion resistant. Ferrous alloy shall conform to re-
quirement 15 of MIL-S5TD-4%4.

3.4.9.13.4 HNon-ferrous metals. Non-ferrous metals, except as specified herein, shall
be subject to the approval of the command or agency concerned.

3.4.9.13.5 Lightweight me*al (aluminum alloy)., Where the use of lightweight metal is
desired, aluminum a?on sgaIluﬁe'EbedT_ Aluminum alloys, except castings, shall conform to
ASTM-B-209., Aluminum alloy casting shall conform to Q0-A-591, QO-A-596, or alloy B443
temper F, alloy A356, o- alloy 295 of QO-A-60l. Where alupinum alloy castings for high
strength and high quali_y applications are required, they shall conform to MIL~A-21180.

3.4.9.13.6 Silver brazing alloy. Silver brazing alloy shall conform to QG—-B-654.

3.4.9.13.7 2Zine. Zinc shall not be used where the increased electrical resistance of
the surface, due to the protective treatment, has a deleterious effect on electrical per-
formance.

3.4.9.14 Springs. Material for springs shall conform to requirement 41 of MIL~STD-454,

3.4.10 Unacceptable materials. The following types eor kinds of materials shall not he
used, except where such materials are fabricated into completed approved standard parts or
use of the material(s) is approved by the command or agency concerned:

{a) Cellulose, acetate
{b} Cellulose, nitrate
{e} Cellulose, regenerate

{d) Cork

{e} Felts, hair or wool

{f) Fiber, asbestos electrical insulation
{g) Jute

(h} Leather
(i) Linen
(j}) Magnesium or magnesium alloy
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(k) o©Organic fiberboard -
(1) Paper and cardboard ‘
(m) Plastic {using cotton linen or wood flour as

a filler}
{n) ¥ood

3.4.10.1 Merc and radiocactive matarial, Mecury and radioactive material shall not
be used in any Form, Sxtept In Gavtaln sTectron tubes as mpecified in MIL-E-1 and elestromic
parts as specified in MIL-STD~242. Any use of such tubes and parts that contain mercury or
radiocactive material shall ba used only upon approval of the cormand or agency concerned,

3.4.11 Processes.

3.4.11.1 castings. Castings shall be in accordance with requirement 21 of HIL-S™)-454,
2inc castings shall not be used.

3.4,11.2 Corrosion protection/corrosion-resisting treatments. Unless otherwise
specified (see §.2.1)J, corrosion-resis g traa nts shall not De applied to surfaces which
are in functional contact where gouging or binding may be a factor, or where the treatment
might interfere with normal functioning, or where electrical grounding through the surface
is required. Corrosion protection and corrosion-resisting treatments shall conform to re-

quirement 15 of MIL=STD=454 and as specified herein.

(a) 2inc coating (hot dip galvanizing) shall conform to ASTM-A=153
for parts, other than threaded fasteners, unless part specifi-
cations contain other requirements,.

(b} Electroplating or mechanical deposition of zinc shall conform
to class 2, type II of QQ-2-325, or MIL-C=§1562 for surfaces
not to be painted, except that class 3 thickness may be used
for externally threaded parts, bolts, studs, and washers. Class
2, type I plating of (QQ=2-325 shall be used on parts which
are continuously exposed to temperatures in excess of 65.6°C
or are intermittently exposed for short periods to temperatures
of approximately 149°C, Either type II, class 2 or type IlI,
class 2 of QQ-2-325 shall be used on surfaces that are to be
painted.

{¢) Electroplating or mechanical deposition of cadmium shall conform
to type 1I, class 1 of QQ-P-416 or MIL-C-81562 for surfaces i
not to be painted, except that type I, class 1 of QQ-P-416 shall C
be used on parts which are continuously exposed to temperatures
in excess of 65.6°C or are intermittently exposed for short
periods to temperatures of approximately 149°C. Type 1I, class
3 of QQ-P-416 shall be used for threaded devices. Castings
conforming to type II, clasa 1 or type III, class 1 of QQ-P-416
coatings shall be used on surfaces that are to be painted,
Electroplating of cadmium shall not be used internally in any
instrument or equipment, and shall not be used on the following
parts when contained in an enclosaure:

(1} Parts in grease or oil chambers
(2) Lock washers
(3} Threaded parts

(d) Electroplating of chromium shal) conform to type I of QU-C-320,
except that it shall have an undercoating of nickel 0.0012 inch
minimuam thickness, or nickel on copper 00,0012 inch minimum
total thickness. The nickel coating on the copper undercoat
shall be 0.0006 inch minimum thickness. All brass parts shall
have a copper undercoat of 0.0003 inch minimum thickness.

(e) Electroplating of nickel shall conform to QQ~-N-290.

(£} Electroless nickel plating shall conform to MIL-C-26074,

(g} Electroplating of copper shall conform to MIL~-C-14550,

{h) Electroplating of ailver shall conform to QQ=-S-365.
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{i) Electroplating of gold shall be to a thickneas that is
adequate to pass the salt fog test specified in 4.8.3.5.
Goldplating shall be bright gold in accordance with type II,
class 1 of MIL-G-45204.

{j) Ancdic treatment shall conform to MIL-A-8625 for aluminum
surfaces not to be painted. For surfaces to be painted, either
the method of MIL-A-3625 or chemical treatment in accordance
with MIL-C-5541 may be used. Aluminum gear teeth contact
surfaces shall not be ancdized, the anodization shall be re-
moved from these surfaces prior to assembly.

{x) Platinum sheathing, when used, shall be at least 0.003 inch
thick to withstand continuous immersion in salt water,

{1) Magnesium and magnesium alloys, when approved (see 3.4.10),
shall be finished in accordance with MIL-M-3171.

{m) Rhodium plating, when used, shall be class 3 of MIL=-R-46085
and of adequate thickness and so continucus as to pass
the salt fcg test specified in 4.8.3.5.

{n) Tin plating, when used, shall be type I of MIL-T-10727,
Tin-lead alloy plating, when used, shall conform to MIL-
P-~81728. Plating of tin and lead-tin alloys shall be of
adequate thickness and so continuous as to pass the salt
fog test specifi~d in 4.8.3.5.

(o) Plating is not reyuired on parts, such as bearings, gears,
and shafts fabricated or machined from brass, bronze, or
corrosion-resistant steel, unless they are in contact
with dissimilar metals under corrosive conditions. The
interposing material may be an electro-deposited, a
mechanically deposited, a metallic compound deposited,
or a thermal sprayed coating of a properly selected metal,

3.4.11,3 Painting. The exterior and interior surfaces of all metal equipment enclosures
shall be painted In accordance with the requirements specified herein, except that for equip-
ment used in dark adapted spaces the painting shall also meet the reguirements of 3.7.8.5.
Plastic enclosures normally will not be painted,

3.4.11.3.1 Protected equipment (interior use).

3.4,11,3.1,1 Aluminum and aluminum alloys, painting of. Prior to painting, aluminum
and aluminum alloys shall be anodized in accordance with MIL-A-8625 or chemically treated
in accordance with MIL-C-5541, All residues and contaminants shall be removed prior to
applying a primer, Primer shall conform to 3.4.11.3.1.3({c).

3.4.11.3.1.2 Ferrous metals, painting of. After all machining, welding, and brazing
operationa are completed, the exterior and interjor surface of all enclosures shall have
all rust or other corrosion products and flux removed by abrasive blasting, sanding, wire
brushing, or other mechanical means. This surface shall be thoroughly cleaned of all grease,
0il, and dirt by solvent wiping and rinsing, vapor degreasing, or caustic washing followed
by rinsing.

3.4.11.3.1.3 Primer., Primer shall be applied in accordance with one of the following
methods:

{a) One coat of primer pretreatment in accordance with MIL-P-15328
(0,0002 to 0.0005 inch dry film thickness) followed by primer -
conforming to TT-P-1757 or TT-P-664.
(b) A hot-dip tank phosphate treatment conforming to type I of
TT~C~490 (0,0006 to 0,001 inch dry film thickness) followed by
primer conforming to TT-P-664 or TT-P-~1757.
(c}) Primer conforming to TT-P-1757 or TT=P~664 shall be applied as
cne coat (0,0006 to 0.0008 inch dry film thickness).

3.4.11.3.1.4 Enamel. Two coats of gray enamel conforming to class 2 of MIL-E-15090

shall be applied as continuocus films approximately 0,001 inch thick, For portable shipboard
equipment, the enamel shall conform to class 1 of MIL-E-15090.
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3.4,11.3.2 Exposed equipment (exterior use}, Unless otherwise specified (see 6.2.1),
the equipment, or portions thereol, exposed to the weather shall be painted with three coats
of epoxypclyamide paint in accordance with MIL-P-24441. The first coat shall be formula

150 (thickness of 3 to 4 mils}, the second coat formula 155 (thickness of 2 to 3 mils),

and the third coat formula 151 (thickness of 2 to 3 mils). The total dry film thickness
shall be 7 to 9 mila minipum,

d.4.11.4 Soldering. Soldering shall conform to requirement 5 of MIL-STD=454. Soft
solder shall no used for mechanical support.

3.4.11.5 Welding, structural, Structural welding shall conform to requirement 13 of
MIL-STD=454.

3.4,11.6 VWelds, resistance (electrical interconnections). Onless otherwise specified
(see 6.2.1), the use of welding techniques to e electrical connections shall conform to
requiremant 24 of MIL-STD~454.

3.5 Electrical design and construction.

3.5.1 Electrical power characteristics.

3.5.1.1 Shiphoard ac r source. Shipboard equipment shall be designed to operate
from electrical power having Eﬁaraciixistics as specified for type I of section 103 of
MIL-STD-1399 and unless otherwise specified {see 6.2.1) shall be 440V, 60 Hz,

3.5.1.2 Shore station 25.2;;25 source. Equipmént intended for shore installation
Bhall operate Irom one of the following types of ac power systema:

Nominal voltage ac 220V 3 Phase 115V 1 phase
Nominal frequency (Hz) 50 or 60 50 or 60 .
Voltage regulation + 10 percent + 10 percent
Prequency regulation 4 5 percent T+ 5 percent

3.5.2 Electrical coverload grotection. Electrical overload protection shall conform
to requirement B Of MIL=3TD-354 for class 1 equipment., .

3.5.2.1 Blown fuse indicators. Unless otherwipe specified (see 6.2,1), fusaes shall
have front panel blown fuse indicators.

3.5.3 Corona and slectrical breakdown preventiocon. Corona and alectrical breakdown
prevention shall conform to Tequirement i5‘b¥ MIL-5TD-454 and as specified herein,

3.5.3.1 Dielectric withstanding voltage. The electrical circuits of the equipment as
specified in the Individual equipment specification (see 6.2.1), shall be capable of with-
atanding tha dialectric withstandine valéana tank ~8 4 0 2 18 Momn akatl

Yo wmam AL
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discharge or deterioration to the circuit or parts within the circuit. bisruptive discharge
is evidenced by flash-over (surface discharge, sparkover (air discharge) or breakdown
{puncture discharge). The dielectric withstanding voltage test of 4.8.5.10 shall be mon-
itored by a means of a device, such as a fault indicator, that will indicate the occurence
of disruptive discharge and leakage current in case it is not visually evident in the item
under test.

3.5.3.2 Insulation resistance, The electrical circuits of the equipment, as specified
in the individual equipment specification (see 6.,2.1), shall be capable of withstanding the
insulation resistance test of 4.8.5.7.

3.5.3.3 Electrical creepage and clearance distances. Clearances batween any two

o 1 - T e
electrical circuits or between any electrical circult and ground (metal anclosures or

chassie) shall be such as to meet the test conditions for insulation rasistance and dielec=-
tric withstanding voltage specified in 4.8.5.7 and 4.8,5.10, respectively. The minimum
creepage and clearance distances between alectric circuits or between any electric circuit
and ground specified in requirement 69 of MIL-STD-454 shall be met, The values shown in
requirement 69 of MIL-STD-454 represent the desired minimum acceptable limits for non-

arcing rigid construction and that they take into consideration only the average degree of
enclosure and service exposure. Where uninsulated paxts are arc rupturing, or where the item
is not rigidly mounted, or are used in higher voltage equipment, or subjected to exceptionally
severe exposure, the minimum creepage and clearance distances shall be increased, as
necessary, consistent with minimum space and weight requirements, tn assure equipment
raliability.
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3.5.3.3.1 Insulating barriers. Insulating barriers shall be used vhenever practicabla,
to avoid a continuous unlsirecEIonal surface creepage path,

3.5.4 Elactromaggetic interference control (EMI), Electromagnetic interferance con-
trol shall conform toO raquirement 61 of MIL-5T0-454 and as specified herein,

3.5.4.1 EMI class and sub-class designations. The individual equipment specification
shall specify the EMY class and sub-claas aEsIgnation required in MIL-STD-461 (see 6.2,1).

3.5.5 Leakaqge current, phase to ground.lf The r.m.s leakage current caused by
electrical fiTters (capacitors) connected from phase to ground shall be limited to 30 ma,
par phagse for each unisclated input to the equipment. The leakage current (IL) shall be
defined as the total rms current (up to the frequency apecifisd) per phase which will pass
through the filters from phase to ground when a voltage waveform having the following
voltage and frequency characteristics is impressed from the input phase te ground of the
equipment, The particular waveform to be used shall be based on the voltage and frequency
rating of the equipment power input.

{a) 440 volt, 60 Hz input power

s Voltage ?reggengx of voltage component
440 volts 8 60 Hz

13.32 ] 180

11.¢ e 300

8.8 a « 420

6.6 a 540

4.4 e 660

2.2 a 60 N

where N = 13, 15, 17 etC. « « v« & » = « 39

{b} 115 volt, 60 Hz input power

ms voltage FPreguency of voltage component

60 Hz
180
300
420
540
660

60 N

@ O WO P D WD

where N = 13, 15, 17 @etC. » « o« « o » « 39

(c) 115 velt, 400 Hz input power

rms voltage Frequency of voltage component
115 v é 400 Hz
2.1 e 1200
1.7 e 2000
1.3 @ 2800
1.¢ @ 3600
0.6 e 4400
0.4 e 400 N

whera N = 13, 15, 17 etc. « o o« 2 + « « 139

(d) 440 V, 400 Hz input power

rmg voltage Frequency of voltage component
440 Vv e 400 Rz
8.0 a “1l00
6.6 [ 2000
5.1 a 2800
4.0 e 3600
2.5 e 4400
1.5 8 400 N

where N = 13, 15, 17 etCe o &+ + o 4+ « » 39

l/The leakage current for 220 volt, 50 and 60 Hz, and 115 volt, 50 Hz shall be as specified
i the individual equipment specification (see 6.2.1}.
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Inout imnedance. 7The inpnt impedance to ground of the equipmant filters per

phase and per e [actrical power input terminal as a functicn of frequency shall satisfy the
following equations based on the type of power input:

24

(a)

{b)

(<)

{d}

For 440 V 60 Hz power input:

Total leakage =1 =30mA - [{ a0 \Z2+f13.2 %+
Current per phase = maximum 'l.ebuuzl \z-e.l.uuui/

() o) (i)

4.4 \2 +N)'-‘,39 { 2.2 \2]1/2
For 115 V, 60 Hz power input:
Total leaxage =z e domh = [fms VPef a4 \74
L TFFN -7y w‘ puuacl AR % A A [\‘l‘ﬂ"ull‘/ \acaovua}
2. 2 + 1.7 +
(m'm-) ( Hz) (m)

2'|1/2
zl N-l.‘! \ml J

For 115 V, 400 Hz power input:

Total leakage - I w30 mA - [( 115 ‘ 2, ( 2.1 \2 +
Currant per phase maximum Y3000z b A2 0]1): 63

""" e ' i § /
1.7 + [ 1.3 2, 1.0 2,
TE2000Hz \m&‘ Ze36000=z
N=139 sz
WAL RV
\‘EQQUUﬂz I :-;;d \aequum, J
For 440 V, 400 Hz power input:
Total leakage =I =30m -[ 140 )2 + ( 8.0 Y +
Current per phase maximum | ‘m \m,
6.6 2, 5.1 2, 4,0 2,
TR2000H ZRZE00HZ Ta3600HZ
- N-39 172
{ 2.5 \2 + ( 1.5 2.I
b OLEEY “-“ m
\ / Neodd \ /]

Z = is the impedance of the filters to ground (defined as that
impedance which results in leakage current to ground
which is unisolated from the input electric distribution
system) per phase at the frequency specified for each
electrical input to the equipment.
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3.5.5.2 1lsoclation transformers, When the filter impedance cannot meet tha leakage
current limits,; isolatlion transformers shall be provided to isolate the equipment from the
electrical power source., Isolation transformers shall have separate primary and secondary
windings not directly connected electrically., The transformer may be one which performs
voltaga transformation at the input of the equipment, or a transformer having a one-to-one
voltage transformation ratio if power at the distribution voltage is reguired.

. N .
3.5.5.3 Leakage current calculations. Leakage current calculations shall be prepared
as specified (see 6.2.2).

3.5.6 DBonding and grounding. All equipment enclosures shall be furnished with pro-
visions for Securing bond straps to the cabinets. The location, design, and number of
bonding points shall conform to MIL~STD-1310. Each chassis within an enclosure shall be
grounded to the enclosure.

3.5.6.1 Bonding, electrical., All intarnal matal-to-metal faying surfaces shal) be
electrically bonded %o minimize radio frequency impedance between bonded surfaces, and to
reduce noise generation. These bonds ghall be achieved by welding, brazing, swaging,
soldering or bolting. Protective finishes shall be omitted {or removed) from bonding
surfaces, Design shall assure permanence of low impedance bond over long periods in the
presence of humid and saline atmospheres.

3.5.7 Internal wiring and calling. Internal wiring and cabling shall be as specified
hersin.

3.5.7.1 Support. Twine or tape shall not be used for securing wire and cable to
cabinets, chassig, and racks. Metal clamps, if used, shall be insulated and not form a
complete loop arcund the conductor.

3,5.7.2 Protection.,. Where wires or cables pass through passage holes in metal par-
titions, shields or similar items which are less than 1/8 inch in thickness, the passage
holes shall be fitted with insulating grommets. Passage holes 1/8 inch, or greater, in
thickness shall be fitted with grommets or shall have the edges of the hole rounded to a
minimum radius of 1/16 inch., Grommets for wires operating at radio fregquencies shall be of
ceramic material or plastic material, except for cocaxial cables which have outside protection,
where rubber or neoprene is acceptable.

3.5.7.3 Attachment of wires and leads,

3.5.7.3.1 Soldered connections. The attachment of wires and leads by soldered con-
nections shall conform to requirement 5 of MIL-STD-454.

3.5.7.3.2 Pressure contacts. Electrical pressure contacts shall not depend on con-
ductors clamped between a metallic material and an insulating pliable material.

3,5.7.3.3 cCrimped type connections. With the exception of pigtail leads or parts
requiring solder connections, wire and parts terminating on terminals, terminal boards, and
strips shall be terminated by solderless crimp type lugs in accordance with requirement 19
of MIL-STD-454. Insulated solderless lugs are preferred and shall conform to MIL-T-7928.
Where thermal or other considerations prevent the use of insulated lugs, noninsulated
solderless lugs conforming to MIL-T-7928 may be used.

3.5.8 Mounting of parts. Parts having a diameter of 1/2 inch or more or whose weight
exceeds 1/4 ounce per_IhEE shall be gecurely fastened by clamps. Tantalum capacitors whose

weight exceeds 1/8 ounce per lead or whose density exceeds 80 grams per cubic inch (g/in3)
shall also be securely fastened by clamps. Ceramic or composition resistors which are

secured by screws shall have pliable washers inserted under the screws to prevent undue
stress on resistors.

3.5.8.1 Part replacement. The arrangement of parts on repairable items shall be such
that replacement of any part is posasible without removal of or damage to adjacent parts.

3.5.8.2 5Stress relief bends. &Stress relief Fends shall be provided for each part
lead in accordance with requirement 5 of MIL=STD=454.

3.5.9 Synchros. The types of synchros to be used (60 and 400 Hz) and the load imped-
ancal?n the Secondary winding of synchro control transformers shall be as specified (see
6.2.1).
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3.5.9.1 Synchro capacitors. Synchro capacltors shall be connected acroas the primary
{stator) leads of all EaEEerent! 1 synchros and acreoss the primary leads of all synchro

control transformers or equivalent devices and shall be installed in the cquipmant enclosure
containing the differential synchro or synchro contrel transformers.

3.5.9.1.1 Synchro capacitor values, Unlese ctherwise specified (see 6.,2.1), the
methods and logic in Design Data Sheet DDS 9650-2 of Publication 0901-006-0000 shall be
used as guidance in computing synchro capacitor values, The synchro capacitor working
voltage rating shall be based on the frequency and peak voltage of the alternating current
in accordance with the application criteria of MIL-S5TD=-198,

el 3-5.2-3_ c?nfectionsnand markings. Synchro connections and markings shall conform to
e ] . ramancs O ﬂ-l--ld-ﬂUDl\-“-l-

3,5.9.3 Electrical and machanical zero. Unleaa otherwise specified (see 6.2.1),
electrical and mechanical zero shall be physically positioned to the same reference point.
Electrical zeroing methods shall be as specified in MIL-HDBK-22S5.

3.6 Maintenance design. Unleas otherwise specified (see 6,2,1), the equipment design
for maintaIHEEIII_§__h all conform to MIL-STD-1472 and as specified herein. The maintenance
design and fabrication of the equipment. shall reflect the maintenance concept resulting
from the reliability and maintainability requirements (see 3.3.3 and 3.3.4) and shall be in
consonance with the applicaticon of modular deasign to the equipment (see 3.3.2.3).

3.6.1 Test provisions. Test provisions of the equipment shall be in accordance with

ramcuiramont 13 of MIL-STD=-4d54 and tha gnenific tost carnahility and plaas of tagt nrovisinna
IVQULISESNRT 2d OL 2 L=Slu—s25 Ang 18 2PSeClIiC T8ET CaPAaDLLALY anG CLA&8S ©I I8ET prov.isSiohs

specified in thé individual aquipment specification (see 6.2,1). Equipment with test
provisions in accordance with class A or B of MIL-STD=-415, to be monitored by online auto-
matic test equipment {ATE), shall be in accordance with MIL-STD=1326. The test provisions
of the equipment shall provide the capability for a straight-forward logical step-by-step
testing sequence, as well as providing for an end-to-end performance check.

3.6.1.1 Bullt—in monitorin ‘devices, Built-in monitoring devices shall be designed
for ease of removal to t calibration and repair,

3.6.,2 Test equipment. The equipment shall be designed in such a manner as to permit
the use of test equipment in accordance with MIL-STD-1364 or Publication 0969-019-7000, as
specified in the individual equipment specification (see 6.2.1).

3.6.3 Sggcial tools. Special tools shall be in accordance with requirement €3 of
MIL=-STD-454, pecial tools shall be designed to withstand the intended use throughout the
life of the equipment.

3.6.4 Test cables. Unless otherwise specified (see 6.2.1), test cables and extender
cards shall be provided and fitted with the proper connectors to allow removable sub-

_____ 1V d e Am l_‘. P [y f o ¥V o P S S TIPS ey

assonwliuen W Da BLBD“LDELL’ Ieconnectad 10I uuu.nr.ﬁninx.u.

3.6.5 Power receptacles. Convenience power receptacles shall not be provided.

3.6.6 Accessibility. Unless otherwise specified (see 6.2.1), accessibility shall be
in accordance with requirement 36 of MIL-5TD-454 except that access to all parts, with
chassis withdrawn or access doors open, shall be from the front of the enclesure and with-
drawal slides shall be provided with automatically operated locks to lock the chassis in
both the operating and servicing positions,

3.6.6,1 Hinged covers. Hinged covers shall be designed to minimize interference with
adjacent equipment when cpened for servicing and shall be capable of being retained in the
open position. Hinged covers shall be made readily removable for servicing and replacement.

3.6.7 Part protection. The equipment shall be so designed that parts will not be
susceptible to damage during sexrvicing and maintenance of the equipment.

3.6.83 Protective caps. All externally mounted connector receptacles which are not
in continucus use shal. 1 Provided with a protective cap to prevent damage to the connector
receptacle when the mating connector is not installed., The protective cap shall be affixed
adjacent to the connector receptacle.
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3.7 Mechanical design and construction.

3.7.1 Cconatruction. Equipment construction shall be of the lightest weight consistent
with sturdiness, safety, and reliability. Equipment may include cast or fabricated con-
struction.

3.7.1.1 castings. Castings shall be designed and constructed in accordance with
requirement 21 of MIL-STD-454, Die castings may be used for aluminum enclosures only.
Castings shall be webbed or otherwise reinforced where required for strength and rigidity,
Exterior webbing or reinforcement will be considered in the dimensional limitations, Zinec
castings shall not be used.

3,7.2 Enclosures. The equipment enclosures shall conform to requirement 55 of MIL-
STD=454 and as specilied herein, :

3.7.2.1 Degree of enclosure. The degree of enclosure for equipment shall be in
accordance with MIL-sTG-IJ%, and shall be as specified (see 6.2.1), The degree of enclosure
specified for equipment exposed to the weather ahall be watertight. The degree of enclosure
specified for enclosures intended for installation within internal ship spaces shall be
dripproof {45 degrees). Other degree of enclosures shall be as specified (see 3.10,11,.4{a)
and (b) and 6.2.1) and shall conform to MIL-STD=-108.

3.7.2.2 Extraneous light. Un’ess otherwise specified {see 6.2.l1}, enclosures shall
be designed to prevent exEraneous light escape.

. 3.7.2.3 Structural integrity. Unless otherwise specified {see 6.2.1), the self-
resonances of enclosures shall be above 50 Hz, when aubjected to the tests of 4.8.4.1.

3.7.2.4 Rigidity. Large flat sheet metal surfaces shall have grooves along diagonals
or be provided with o%her means to improve rigidity.

3.7.2.5 Rounded corners and edges., All edges and corners of surfaces normally exposed
vr to be paintad, shall be rounded, arp edges and points of any kind shall be aveided,

3.7.2.6 Moisture pockets. The preclusion of moisture pockets within equipment
enclogures shall conform to fequirement 31 of MIL-STD~454.,

3.7.2.7 ggagl%%ﬁ. Equipment or portions thereof weighing more than 150 pounds
shall be provided with lifting eves. ®LIFT HERE" shall be marked adiacent to the lifting
eyes, When removable lifting eyes are used, provision shall he made in the equipment for
their storage upon removal. Handles and bales shall be provided for removing units or
chassis from enclosures. Handles or bales on the front panels of the equipment shall be
positioned to protect the front panel instruments and controls when the units or chassis are
withdrawn and when the front panel is placed in a down position.

3.7.2.8 External connecticons. The method of external connections to equipment enclo~
sure(s) shall Be as speciliied in the individual equipment specification (see 6,2,1}, and
shall conform to applicable requirements for connectors (3.4.8.10}, terminal boards (3.4.8.31),
and stuffing tubes (3.4.8.34). Unless otherwise specified (see 6.2.1), external connections,
excluding test connections, shall not be located on the front or back of the enclosures.

.7.2.8.1 Cahlas VY deled o

TedaBed L2D ntrance { 3 On ness

2 2 en T8 (sas nclosurel. 1 Tast enclosures with a wall thickness
greater than 3/1% iInch, bosses, drilled and tapped with the proper NPT for atuffing tubes,
as applicable, shall be provided in the top, bottom or sides of the enclosure. Plastic
protective cap-plugs {(Ca-Plugs, or equal) shall be installed in cable entrance holes to
provide protection during shipment or handling prior to installations.

= e
v O

3.7.2.8.2 Cable entrance plates. When specified (see 6.2.1), the enclosure shall be
provided with cable entrance plates capable of preserving the degree of enclosure sapecified.
Space shall be provided inside the enclosure between the stuffing tubes and the terminal
boards so that the ships wiring will not be crushed or distorted wher. the internal sub-
assembly is mounted in the enclosure.

3.7.2.8.3 Terminal board accessibility, Access to terminal boards and test points

[P Pty pringrupep ey gyl myyguy A

shall not be dependent upon removal of cable entrance plates and cables,

3.7.3 Eggiggsnt mounting, The method of equipment mounting shall be as specified in
the individual equipment specification (see 6.2.1), and shall conform to one or more of tha
mounting arragements specified herein.

27




Downloaded from http://www.everyspec.com

~B-16400G (NAVY)

3,7.3.1 Bulkhead mounting. Equipment intended for bulkhead mounting (except switcii-
boards} shall have mounting pads on the rear surfaces of the enclosure, A minimum of two
pads shall be above the center of gravity of the enclosed equipment and additional pad(s)
positioned to transmit loads to the supporting structure, Bulkhead mounting shall normally
not be used for equipment exceeding 200 pounds.

3.7.3.2 Deck or table mounting. Equipment intended for deck or table mounting shall
have mounting Features which permit through bolts to be installed perpendicular to the
wmounting surface and additional features to provide for installing sway brace({s) to the
upper rear of the equipment enclosure when necessary for stability.

3.7.3.3 Panel mounting. Equipmeni intended for front panel mounting shall incorporate
a flange for securing the panel in a vertical position in the enclosure. The enclosure
shall not project more than 1-1/2 inches from the face of the panel (not including operating
handles).

3.7.3.4 QOverhead mounting. Equipment enclosures intended for overhead mounting shall
be limited to IJghtwelght devices and shall incorporate mounting features so leocated to
suspend the enclosure and to transmit the load to the overhead structure.

3.7.3.5 Through belting. Unless otherwise specified (see 6.2,1), through bolting or
through threading into watertight enclosures will not be permitted. Bosses shall be provided
in cast enclosures to preclude through bolting or threading. Blind tapped continuous welded
buttons shall be used in sheet metal enclosures.

3,7.3,6 Mounting bolts. Calculations for minimum diameter of deck and bulkhead
attachment bolts sEaIE ased on the minimum elastic-proof load for grade 2 carbon and
alloy steel as specified in MIL=-B-857.

3.7.4 Resilient mounts, Unless otherwise specified {see 6.2.1), resilient mounts shall
not be used.  When thelr use is parmitted, such mounts shall conform to the requirements of
3.4.8.24 and shall be treated as nonstandard parts. The information required by figure 2
shall be submitted as part of the non-standard parts documentation (see 3,4.3). The corract
resilient mounting system shall be determined in accordance with procedures set forth in
Naval Ship Research and Development Center Report No. 880. The complete calculation for the
mounts selected shall be prepared as specified in the CDRL {see 6.2.2). Test samples may
be required at the option of the command or agency concerned. Resilient mounts for equip-
ment requiring low magnetic signature shall be of non-magnetic material, The approved
resilient mounts shall be furnished with the equipment.

3.7.4.1 Mounting information Elatea. Information plates shall be supplied in acecord-
ance with type A or B of MIL-P- 24, showing the following information:

(a) For equipment designed for molid mounting, the information plates
shall read "Install solidly. Resilient mounts shall not be used.”

(b) For equipments which have resilient mounts, the information plates
shall state the location and number of mounts required, the load
ratings, resonant frequencies, manufacturer's name, date of man-
ufacture, type and Federal stock number, Example: "Resilient
Mounts; Bottom, four each, 50 lbs., 48Hz, Back, two each, 30 1lbs,,
35 Hz, XYZ Company, January 1966, Type 5, FSN 5340-000-0000,"

3.7.5 Airborne and structureborne noise. Unless otherwise specified (see §.2.1), the’
equipment shall meet the airborne and structureborne noise acceptance limits specified in
MIL-S5TD=-740. The grade and type shall be as specified (see 6.2,1).

3.7.6 Magnetic requirements. When spacified (see 6.2.1), the equipment shall conform
to the magnetic requirements specified herein. Equipment intended for application in ships
gh;cg have magnetic signature limitations (such as minesweepers) shall also conform to

+7.6.4,

3.7.6.1 Magnetic characteristics. The equipment shall have a minimum magnetic signa-
ture and syall employ no material which has a magnetic permeability greater than 2.0, except
for magnetic material absolutely required for the electrical functioning of the equipment.

3.7.6.2 Magnetic shielding. The use of magnetic shielding around individual parts or
groups of parts will be permitted when it is necessary to meet the raquirements of this
specification or the individual equipment specification.
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3.7:6.3 5Stray magnatic fields. The equipment shall be designed to emanate a minimum
stray magnetic'f!a*d using cation 0981-052=8140 for guidance.

3,7.6.4 Eddy current maqnetism of snclosures, When specified (see 6.2.1), enclosures
constructad of electrically continucus conducting material shall conform to the dimensional
raquirements.

3.7.6.4.1 Skin of enclosures. The skin of enclosures constructed of electrically
continuous conductive material shall conform to the reguirements shown in table IIIX,

Table III1 ~ Dimensions of skin of enclosure,

c??‘f?fff}f! P Thickness of Limiting area of
T;a;:::::‘:o Liuna “““‘;"27 material . enclosure FACE
copper) -percent area in in {inch) (ftz,gj

Less than 1/2 Less than 24 Any No restrictions
Batween 1/2 Less than 24 Lass than 0.25 30

and 10
Less than 10 Between 24 to 4B Batween 0.25 20
and 1
10 and greater Lesa than 10 Less than 0.25 12
10 and greater 10 to 48 0.25 to 2 5

Datermine cross gsectional area by multplying the thickness of the
naterial perpendicular to the FACE by the dimension of the enclosure
perpendicular to that FACE.

Z/The FACE of the enclosure is that side having the largest electrically
continuous conductive area.

2/1f there are two or more similar enclosures of an equipment that would
optimally be installed in one compartment or within 10 feet of each
other, these enclosures shall be considered as one item in the
following manner:

{a) Use “Area of Face" of largest enclosure under consideration.

{b) The cross sectional area equals the number of enclosures
times the cross sectional area for one encloaure, or a
thickness equal to the number of enclosures times the
thickness of one enclosure.

(¢} Either cross section or thickness may be used, Cross sec-
tion will permit the use of thicker material, in general,
depending on the shape of the enclosure,

ﬁ/The limits ip footnotes 1, 2, and 3} are for nonrotating items only.
The description of rotating items shall be submitted to the command
or agency concerned for approval.

3.7.6.4,2 Pramework of enclosures, The framework of enclosures constructed of elac-
trically continubus condugtive material shall conform to the requirements shown in table IV.

Tabls IV = Dimensisns of Irameswork of englosures.
Conductivity of . Limiting
material relative | Cross sec;xz;al enclosed
to Copperl/ area (in™) area (Etziél

Less than 10 Legss than 24 30

Less than 10 Between 24 to 48 20

Lear than 10 Between 48 to 100 12

Lass than 10 Greater than 100 5

10 and Greater Less than 10 12

10 and Greater Batween 10 to 48 5

10 and Greater Greater than 48 2,5

=/ percentage of conductivity refers to the electrical
conductivity of materials relative to copper., Common
materials having conductivity less than 10 percent of

copper are ateel (all types) and nickel-copper-alloy.
Footnotes continued on next page,
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E/Por non=uniform cross sectional areas, an equivalent
cross sectional area may be used, This equivalent
cxoss sectional area shall be that which will provide
the same electrical resistance around the loop as the
non-uniform cross sectional area.

E/The area anclosed by the largest dimensions of the
framework shall not axceed the values of this column,

3.7.7 Gears and cama. The design, manufacture and assembly of gears and cam shall be
in accordance with regquirement 48 of MIL-STD=454,

3.7.7.1 Life expactancy. The life expectancy of gears and cams in terms of hours of
equipment operation or n er of gear oparations shall be as spacified (see 6.2.1).

3.7.7,2 Sshaft locking devipes., Unless otherwise specified (see 6.2.1}), positive lock-
ing devices shall be used to secure collars, gears, cams, and gimilar parts to their asso-
ciated shafts. The shaft locking devices shall be resistant to locsening. Taper pins and

get georawa shall not ba used for gear traing and cams
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3.7.8 Controls, indicators and panel. layout.
3.7.8.1 Controla. Controls shall conform to requirament 28 of MIL-S5TD-454,

3,7.8,2 Iliumination. Controls, switches, and dials shall be illuminated by lighting
Bources integral with associated equipment, All light sources, including indicator lights,
shall be dimmer controlled, either singly or in a group, either optically or electrically,
from minimum discernible intenaity to full brilliance, and shall provide uniform illumination.
Dials and other displays shall be readable in all levels of illumination from 28 footcandles
(fc) (white), to 0.03 fc (red) of incident illumination. Where the observation of an object
or surface is critical to the operation of equipment, the illumination shall be from two or
more sources,

3.7.8.3 Panel illumination. Wwhen panel illumination is specified (see 6.2.1), inte-
grally illuminated panels shall be in accordance with MIL-P-~7788. 1If the two-piece panel
system is used, it shall be in accordance with type VII of MIL-P-7788,

3.7.8.4 Dial lamps. Dial lamps shall be energized from the secondary of a transformer
and the lighting circuit shall be equipped with a rheostat, or other control device, to vary
light intensity from maximum value to minimum discernible intensity when all lamps, or 50
percent ¢of the lamps are operative. At 1ll5 veolts input to the transformer and with all
lamps operative, the lamp socket voltages shall not exceed the values as shown in MS-15571,
Dial lampa shall not be connected in series,

3.7.8.5 Design for dark adapted areas. When specified (see 6.2,1), equipment shall
be designed for use in dark adapted areas. Indicators shall use clear lamps with red filters
and stencil type marker discs. Light globes shall use red transparent, heat resistant
acrylic plastic material having transmission characteristics that essentially follow the
curve of fixture X (curve of light transmission of red material shown on sheet 103 of Draw-
ing 9000-56405-74222). There shall be no bright reflactive surfacgs visible to the operator.

3,7.8.6 BSelection of color for indicating and display. Unless otherwise apecified
{see 6.2.1), the selection of colors for indicating an splay shall conform to MIL-STD-
472, .

3.7.8.7 Dials and pointers for units having self~contained red illumination. Dials
and pointers for units having self-contained red illumination shall have dark faces and
white numerals, graduations and lettering when viewed under high level ambient illumination
and shall present red numerals. graduations and lettaring when the internal illumination is

energized and viewed unaer iow level ambient illumination. 1In units having a single indi-

cation, the pointer shall have a white berder., In units having two concentrie indications,

gisti?ctiva numerals and shapes in addition to a white border shall be as specified (see
«2.1) . ’

3.7.8.8 Dials and pointers for units not having self-contained illumination. Dials
and pointers for units not EavIng self-contEIEhH—IItghiniilon shall have white faces with
black numerals, graduations, and lettering. In units having a single indicator, the pointer
shall be black. In units having two concentric indicators, the numeral and pointer colors
ehall be as apecified (see 6,2.1).
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3.7.8.9 Dial sizea, The size dial markings, dial windew openings, and dial windows
shall be-as spacified (sees 6.2,1).

3,7.8.10 Dpials and inters. Unless otherwise specified (see 6.2.1), dials and peinters
for applications other than tuning (see 3,7.8.11), shall conform to the following require-
ments, Dials shall be of plastic matariala. Pointers shall be of plastic materials for
illuminated units and of aluminum for non-illuminated units. The face of the dial with the
markings, lettering and graduations shall be placed as close as practicable to the dial
window. The dial faces, markings, lettering, graduations and pointers shall have a matte
finish., "Order system" dial markings shall be in accordance with Drawing 9000-56504-73687,
The markings shall be free from distortion with clear and sharp edges. The width of the
pointer tip shall be the same width as the minimum dial graduations. The pointer shall not
cover the graduations to which it refers but shall extend only to the nearer edge of the
graduations.,

3.7.8.11 Tuning dial mechanisms. Tuning dial mechanismg shall conform to requirement
42 of MI11~STD~-4 ‘

3.7.8.12 wWindows. Where operating controls are sc arranged as to require the reading
of dials through windows in the panels or the control housings, the window shall be provided
with glass {see 3.4.9.9) secured to the panels by means of clips or other devices. The use
of cement alone for mecuring the glasa is not acceptable., Requiruments for dial windows for
gubmersible units shall be as ape2ified (see 6,2.1),

3.7.8.13 Panel layout. Panel layout and arrangement shall be subject to review by
the command or agency concerned as specified (see £.2.2) and conform to requirement 28 of
MIL-STD=454.

3.7.8.14 Time totalizing meters, The time totalizing meters shall be provided in
accordance with requirement 5? of MIL-5TD-454 to indicate alapsed time for both standby and
operation. Time meters shall not be of the electrochemical type. Circuits to be monitored
by the tims meters shall be as specified in the individual equipment specification (see
6.2.1).

3.8 Thermal design. The thermal design requirements and criteria shall be in accord-
ance with reguirement Eg of MIL-STbh-454. The TDC (thermal design conditions) shall be the
thermal environment and electrical operating mode (8) specified herein and in the individual
eguipment specification.

3.8.1 Heat removal methods. The heat removal method selected shall be the simplest
and most effective system that will remove 80 percent of the total heat generated within
the heat generating circuitry. Publication 0967-437-7010 shall be used as guidance in the
design and selection of the cooling method employed,

3,8,1.1 Forced air-cooling., When forced air is used as a cooling method, the inlat
to outlet temperature'ﬁ:ffe:entzal shall not exceed 14°C.

3,8.1.2 Water, The requirements and methods for water coociing shall conform to MIL-
W-21965 and the interface compatibility requirements of section 101 of MIL-STD~-1399,

3.8.1.3 vVentilation openings, Ventilation openings shall be consistant with the degree
of enclosure specified in the znaxvidual equipment specification and ducting requirement for
hazardous atmesphere (see 3,10,11.4).

3.8.1.4 Air filters, When forced air cooling is used, air filters shall be located
at all air intaXes and shall be readily removable for cleaning without disassembly of the
equipment.

3.8.1.5 cooli_g dur;ng maintenance. Unless otherwise specified (see 6.2.1), equipment
containing heat critical parts which may e damaged by excessive heat when a chassis is
withdrawn for maintenance and adjustment shall be provided with an integral cooling sysatem
to preclude such damage.

3.8.2 Parts application. The operating termperature of jieat dissipating and heat sen-
sitive parts shall Eg within the thermal stress identified in the reliabjlity predication
report {see 3,3.3.2) and the part derating requirement of 3.4,6. Heat sensitive parts shall
be thermally isolated from heat sources by cOne or more of the following:

(a} Physical separation.
{b) Use of thermal insulation techniques,

[P
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(¢) Placement of such parts upstream in the cooling fluid or path, and
heat sources downstream,.

(d) Maximum use shall be made of conduction techniques to remove heat
from heat dissipating parts along short metallic paths of large
cross-sectional area to the heat sink or exchanger,

3.8.3 Surface temperature, Temperature of exposed parts, including equipment enclosures,
front panele and operating controls that will be a safety hazard to operating and maintenance
personnel shall be in accordance with requirement 1 of MIL-STD-454.

3.8.4 fThermal instrumentation. Unless otherwise specified (see 6.2.1), equipment
employing fofced-alr/liquid coollng shall have those temperature, pressure, and flow-rate
indicators that are necessary to permit operating and maintenance personnel to determine
and evaluate the performance of the heat removal system.

3.8.4.1 Thermal sensor location. Sensing elements shall be installex at appropriate
locations inside the equipment to detect abpnormal temperatures and operate automatic alarms
and protective devices. The number and location of these devices shall be such that failure
of any portion of the heat removal system will be detected.

3.8.4.2 Automatic shutdown. Unless otherwise specified (see 6.2.1) each unit con-
taining heat sensitive parts shall be provided with automatic shutdown device(s) which shall,
wvhen the maximum thermal stress is reached, autcmatically shut off operating power to the
unit and other units which would be damaged by the shutdown. This automatic shutdown shall
not cut off power to the thermal indicator(s) and internal coeling devices such as fans and
pumps. A positive action switch (battle short) shall be provided for manually overriding
the automatic shutdown feature.

3.8.5 Thermal survey. Unless otherwise specified (see 6.2.1), a thermal survey to
measure and recor nII-EEEEmal data shall be performed on those parts dissipating 1 percent,
or more, of the total power dissipation of the unit in which the part is located and to
ensure that heat sensitive parts as specified in the individual equipment specification

(see 6,2.1) are within the thermal atyress identified in the reliability prediction report
and the part derating requirement, The thermal data shall include but not be limited to the
actual operating temperature of the part and any visible evidence of deterioration of the
equipment.

3.8.5.1 Survey conditions. The survey shall be made on egquipment under the following
conditions:

(a} Maximum coperating temperature range as specified in the individual
equipment specification {(see 3.3,5.1}.

(b) Operating mode(s) which will cause the maximum steady state power
dissipation.

{c} Continuous equipment cperation for a time span that will achileve
therma) stabilization.

{d) Cooling system operational, if other than natural methods.

(e} Equipment cabinets closed.

3.8.5.2 Proper techniques. Proper technigues such as thermocouples, infra-red photo-
graphy, chemicals or calibrated thermal sensitive materials that will accurately measure
temparatures shall be utilized in the survey. 'The method used to measure temperatures shall
not affect the accuracy of the measurement as a result of the "Heat Sink™ effect or for any
other reason.

3.9 Identification and marking.

3.9.1 Nomenclature (item name and type designation). Unlass otherwisa specified (see
6.2,1), item names and type designations oE the equipment shall be established in accordance
with requirement 34 of M1L-STD-454,

3.9.2 Serial numbers. Unless otherwise specified (see 6.2.1), serial numbers are
required for each item level of the equipment to which an identification plate is to be
applied and shall comply with the requirements of MIL-E=21981,

3.9.3 Request for nomenclature and serialization. Request for nomenclature and ser-
ialization shall be In accordance with MIL-E-2I1981 and shall be prepared as specified in the
CDRL (8ee 6,2.2).
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3.9.4 Marking. Marking of the equipmant and items thereof shall conform to requiremant
67 of MIL-5TD-{51 and as specified herein., Unless otherwise epecified (see 6.2,1}, marking
shall conform to the normal service requirements of MIL-P-15024/5.

3.9.4.1 Material, The material selected for identification/information plates and
their fastening device(s) shall be compatible with the material of the item on which the
plate is mounted. :

3.9.4.2 Mounting and location, Identificaticn plates and information plates shall be
mounted in a cOnspicuous space generally on the front panel of the item level to which it
applies. When space does not permit mounting the plate on the front or front panel, they
may be mounted externally or internally in locations sasily accessible and the Sovernment
assigned identification and serial numbers shall be permanently marked on the frant panel,

3.9.4.3 Adhesive backed identification plates, Unless otherwise gpecified (see 6.2,1),
adhesive backed identification plates type G of MIL-P-15024 shall not be used,

3.9.4.4 Conductor identification. Conductor identification shall be in accordance
with requirement 20 O MIL-S1D-454. ALl non-insulated wire leads in excess of 4 inches
shall be color coded by means of colored lacqguer spotted near terminals, except when the
leads terminate at marked terminals or when the terminal designations and the placement of

the leads provide easy lead identification.

3.9.4.5 Terminal end identification. The ends of all conductors which terminate in
lugs shall be clearly and permanently marked with the conductor identification. Markings
shall be made on white synthetic resin tubing conforming to type F, grade a, form U, class
1 of MIL-I~631 or on polyvinyl chloride pressure sensitive adhesive marking tape. All wire
markings shall be clearly visible in the assembled equipment., The tape markers shall be
tightly wrapped with at least two turns around the wire.

3.9.5 Labeling. Labeling on egquipment shall conform to MIL-STD-1472.

3,10 System Safety program, When specified in the individual equipment specification
(see 6.2.1), the contractor shall develop and maintain an effective system safety program
that is planned and integrated into all phases of design, production, and testing of the
equipment. The system safety program shall provide a disciplined approach ta identify hazards
and prescribe corrective actions in & timely cost effective manner. The system safety pro-
gram tasks shall be specified in a formal plan (System Safety Program Plan). The plan shall
include regquirements to be imposed cn each subcontractor to assure compatibility with the
system safety program for the equipment. MIL~STD-882 shall be used as guidance for preparing
the System Safety Program Plan (SSPP) as specified (see 6,.2.2).

3.10.1 Safety testing. Tests shall be proposed in tha SSPP to validate the safety of
the equipment

3.10.2 1Integration of associated disciplines. The contractor shall indicate in the
SSPP how safety wiII Interface with other Gdisciplines in order to prevent duplication of
effort. .

3,10.3 Design review, Safety shall be an integral part of all design reviews held for
all the aquipment, subsystems, and parts. The contractor shall conduct system safety pro-
gram reviews, Where possible, the system safety program reviews shall be conducted as part
of the overall program review to assass the status of compliance with the overall safety
objectives. This review ghall identify any deficiencies of the system with respect to safety
and provide guidance for further analysis or design effort which may be required. Qualified
contractor system safety personnel shall attend these design reviews. The command or agency
concerned shall be notified prior to each system safety program review, to permit participa-
ticn by 2 represantative of the command or agéncy concerned. A summary of the safety design

review shall be prepared as specified {see 6.2.2).

3.10.4 System safety criterag and considerations. The equipment design and operational
procedures developed by the contractor shall consider, but not be limited to the following:

(a) Awolding, eliminating, or reducing identified hazards by analysis,
design selection, material selection, or substjitution.

(b) Cuntrolling and minimizing hazards to personnel, equipment, and
material which cannot be avoided or eliminated,
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(c) 1Isolating hazardous substances, parts, and coperations from other
activities, areas, personnel, and incompatible materials,

{d} 1Incorporating "fail-safe" principles where failures would disable
the system or cause a catastrophe through injury to personnel or
damage to equipment.

{e} Locating eguipment parta so that access to them by personnal during
cperation, maintenance, repair, or adjustment shall not require
exposure to hazards such aas chemical burnas, electrical shock, cutting
edges, sharp polints, or toxic atmospheres,

{£) Avolding undue exposure of personnel to physiological and paychological
stresses which might cause errors leading to mishapsa.

(g) Providing warning and caution notes in operations, assembly, maintenance,
and rapair instructions; and distinctive markings on haz..dous parte
equipment, or facilities for personnel protection.

(h} Minimizing damage or injury to personnel and equipment in the event
of an accident.

3.10.5 System safety precedence. Actions for satisfying safety requirements in order
of precedence are speciiled hereinafter. However, a lower level action shall not be taken
unless the higher level action is not possible or practical:

(a) Design for minimum hazard
(b} sSafety devices

{c} Warning devices

(d) Special procedures

3,10.6 antem safet check list. A system safety check list shall he prepared as
specifiad (see 6.2.2)., The system safaty check list is a formal means of providing assurance
that all required and identified safety requirements that minimize, control or eliminate
hazards have been incorporated in the system or equipment design and as-built hardware and

verified by review, test, or other mathod approved by the command or agency concerned.

3.10.7 Safety analyses. Safety analyses shall be performed to identify hazardous
conditions for the purpose of their alimination or control. Analysas shall be made to
examine the equipment, subsystems, parts and their interrelationship to include logistic
support, training, maintenance and operational environments,

3.10.8 Conceptual safety analysis (CSA). As an initial effort, a CSA shall be per-
formed for the system, is analysis shalil be a comprehensive, qualitative study. Areas
ta be conzidered shall include, but are not limited to the following:

(a) System environmental constraints.

{b} Compatibility of materials.

(¢} Design of critical controls to prevent inadvertent activation
and employment of elactrical interlocks.

{d} Safe operation and maintenance of the system,

(e) Training and certification perta;ning to safe operation and
maintenance of the system.

{f) Life support requirements and their safety implications.

(g) Fire ignition and propagation sources and protection.

(h) Fail safe design considerations.

{i) Protective ¢lothing, equipment, or devices,

3,10.9 Design safety analysis (DSA) (DEA). The contractor shall conduct a design safety
analysis for the equipment. This shall be an expansion of the conceptual safety analysis.
It shall be performed to determine from a safety consideration, the functional and intarface

relationshipa of parts and equipment comprising the system.

3.10.10 Functional safety analyses. Analyses shall be performed to identify activities
or operations which can, by their lﬁﬁerent nature, lead to a situation containing a potential
for injury to personnel or damage to equipment. The areas of the analyses shall includa but
not be limited to the following:

{a} Specific safety installation requirements.

(b) Specific safety testing requirements.
{(c) Specific operating requirements.
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(d) Specific safety supervision.
{e) Specific safety handling requirements.
(f) Safety training requirements.

<SA, DSA, engineo:ing data, procedures and instructions developed from the engineering design
shall be used in support of this effort,

3.10.11 Safety criteria. BEquipment shall be designed and constructad in a way that
will ensure -afET?‘*b operating and maintenance personnel. External moving parts which are

a potential hazard to personnel shall be avoided wherever practicable., When their use is
unavoidable, positive protaction in the form of a guard shall be provided, Sharp corners

and projections which may cause injury in a rough sea or on which clothing may catch shall

be avolded, The following ares some of the known safety criteria that apply, others are con-
tained in documents such as MIL-STD-454, and 3,10,11.1 through 3.10.11,6., The unknown satety
criteria are those that are developed as a result of safety analyses. All safety criterja
shall be includad in the system safaety check list {ses 3,10.6).

3.10,11.1 Safat§ {personnel hazard), Safety {personnel hazard) shall conform to
requiremant 1 of T5-§51 and as specified herein.

3.10.11.2 safety ground. A safety ground shall be included in all power cable assemblies
that utilize convanience cutlets as a zource for primary power. The safety ground shall be
accomplished by utilizing: three pin connectors, three conductor cables, having one black,
one white apnd one green color coded conductors. Ths green wire whall be connected to the
grounding blade or pin "B" for the type connector usad, Input power cable assemblies shall
be fabricated in accordance with 3.4.8.4.1.

3.10,11.3 1Interlock indicator. Interlocks shall have an indicator (illuminated jewel
or globa), located in a position clearly visible to personnel, on the chassis co-ralated
with the safety interlock to indicate that it has been disabled.

3.10,1)1.4 Hazardous atmosphera. When specified in the individual equipment specifica-
tion (see 6.2.1),; the equipment, or portions thereof exposad to an environment with a2 haz~
ardous atmospheric mixture (éee 6.3,3), the equipment, or portions thereof, shall be protected
by one of the following mathods:

(a) Enclosed in a heavy-duty, explosion-proof housing as defined by MIL-STD-108.

(b} Hermetically sealed conforming to the hermetic enclosure regquirement of
MIL-STD-108.

(c)} Ewmbedded (potted).

(d} Provided with pressurized ventilation ducting which pravents the hazardous
atmosphere from coming in contact with the sparking mechanism,

5.10.11.5 Reference/signal voltages. Unless otherwise specified (see 6.2.1), equip-
ment utilizing external reference/signal voltages in excess of 30 Vv, shall have the provision
for interrupting the reference/signal voltages during maintenance actions.

3.10.11.6 Leakage current (equipment). Wwhen practicable, the leakage current of the
equipment shall not excead 5 mA to ground, whather or not such equipment contains radio
interference filters or capacitors. On equipments which have an unavoidable leakage current
in excess of 5 mA, a warning plate shall be attached to the front panel reading:

“DANGER = Do not energize this equipment unlass frame and
o all exposed matal parts are grounded.”

3.11\\Wo:kmanshig. Workmanship shall conform to requirement 9 of MIL-STD=-454,
4. -QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in tha contract or order,
the supplier 1s responsible for the performance of all inspection regquirements as specified
herein. Except as otherwise specified in the contract or order, the supplier may use his
own or any other facilities suitable for the performance of the inspection requirements
specified herein unless disapproved by the Government. The Government reserves the right to
perform any of the inspections set forth in the specification where such inspections are
,deemed racessary to asaure supplies and services conform to prescribed requirements.
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4.1.1 Contractor's ality control system. The supplier shall provide and maintain
an effective quality contIol system accapEiEI to the Government covering the supplies and
services being procured. Unless otherwise specified (see 6.,2.1), the guality program shall
be in accordance with MIL-Q-9858 and when specified, a quality assurance plan shall be
prepared as gpecified (see 6.2.2).

4.1,2 Government verification., All quality assurance operations performed by the
supplisr will be subject to Government verification at any time. Verificatjon will consist
of (a) surveillance of the oparations to determine that practice, methods, and procedures
of the written system are being properly applied, (b) Government product inspection to meas-
ure guality aof product to ba afferad for accaptance. and (¢} Government inspaction of daliv-
ered items to assure compliance with this specification and as specified 1n the contract or
order {(not excluding any requirement of the specification for which datailed tests are not
specified herein).

4.2 Clasgjification of inspection. The methods of inspection fall within the follow1n§
classif1ca§10nu :

(a) Pirst article inspection

{b} Quality conformance inspection_ __

'0, (1) Production inspesction {(Group A)
(2) Production control inspection (Group B)
jJ) Environmental inspection (Group C)

4.2.1 First article inapection. The item(s)} designateéd for first article inspectxan
as specified (see 5.2), shall be subjectad to all examination and tests necessary to deter-
mine compliance with thils specification and the individual equipment specification. Unless
otherwise specified (see 6,2.1), firat article inspection shall include examination and
test shown in table V and sball_be paxrformed as approved in accordance with 4,3,

4.2.2 Quality conformance inspection.

§.2.2.1 Production inspection (group A}). Unless otherwise specified (see 6.2.1),
production inspection shall be made on every item offered for delivery. This inspection
shall comprise such examination and tests which will prove the workmanship and reveal omis-
sions and errors of the production process such as, functional and performance test at a
limited number of points in the required range, tests which detect deviations from design,

tantre aof t'nr!i-rnln/nd-in_nfmnnr-, and tasta which datont hidden Acfarts nf matarialas nlens

conTro lf/jacIueTRar == S22 =28 el ol as. L

otherwipe specified (see 6.2.1), production inspection shall include the examination and
tasts shown in group A of table V and shall be performed as approved in accordance with 4.3,

4.2.2.2 Production control inspection (group B). Production control inspection shall
be conducted on a sampling basis as specified (Bee 8.2.1). -This inspection shall consist
of the examination and tests which encompass functional and performance tasts throughout
the sntirs rangs of operationm; t8sts which will Jdstsct any deverioration of the design by
wear of such items as diea, molds, and jigs, and by substitution of different parts; tests
which detect deviations in the processing of the materials; tests to determine temperature
rise produced in operation and ability of aquipment to withstand this heat; tests of effi-
ciency: and tests of the performance with cother equipment in a system, These tests shall
be performed on the complete equipment as offered for delivery. Unless otherwise specified
{(see 6.2.1), production control inspection shall include the examination and tests shown in
group B of tabie V and shall be performed as approved in accordance with 4.3,

4.2.2.3 Environmental inspection {group C). Environmental inspection shall be con-

ducted on a sampiing basis as specified (see 6.2.1). This inspection shall encompasa envi-
ronmental tests to prove the durability of the materials, parts, units, and the equipment as
a whole; life tests, simulated service tests; test of the effects of changes of environment
{such as extremes of temperature and humidity, effect of galt air); and tests of the effacts
of shock, vibration and inclination. Unless otherwise specified (see 6.2.1), environmental
inspection shall include the examination and tests shown in group C of table V and performed
as approved in accordance with 4.3,

4.3 Examination and test plan. The supplier shall submit a written examination and
test plan Which contains the procedures, data forms, a list of tesat equipment to be used and
the sequence of tests for performing first article and quality conformance inspection to the
command or agency concerned via the Government inapector for approval prior to beginning
inspection as specified in the CDRL (see 6.2.2), Examination and tests shall be identified
in accordance with 4.2,
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4.3.1 Test procedurss. Tast procadures shall contain step-by-step information for )
esach inspection, tast and demonstration to be parformed. The test procedures shall include \

pPraparation for tast, connsctions, adjustments, measurements, including test parameters and \
tolerance limits, and disconnection of item under test. \

4.3.1.1 Test equipment listing. The test equipment list shall identify the test eguip-
mant to be used by name, model, range and accuracy. Special test squipment shall also he
listed and identified as toc its capability to correctly perform the testa.

4.3.1.2 Teat data forms. Test data forms shall be prepared for each of the procedurss.

These forms shall be organized to indicate the acceptance test limits of the test and the
actual readings observed. In addition, the form shall indicate a statement of acceptancs
When test data forms are specified by the referenced specifi-

or rajection after each test.
cation, they shall be utilized. The form shall contain a signature and date block for

cartification of the data by the test engineer.

4.4 Test reporis.
4.4.1 Firat article inspection rsport. A first article inspection report containing

results of all teats shall be prepared as specifiad in the CDRL (see 6.2.2). W¥hen the tests
are performed in accordance with refsranced documents, the test data and test data forms

shall comply with thess referenced documents.

4.4.2 uality conformance inspection reports. Quality conformance inspection reports
containing the resulis of all tests performed shall he prepared as specified (see 6.2.2).
The report shall list the serial numbers of the squipmant testad, and the date tested.

When tests ara performed in accordance with referenced documents, the test data and test

data forms shall comply with these referenced documents.

Any failure occurring during or as a result of testa

4.4.3 Pailurs reporting.
specified hersln shall gi Included in the reports of 4.4.1 and 4.4.2, together with the |
probable cause of failure and corrective action taken. f
l
!

4.5 Test facilities, chambers, and apparatus. Test facilities, chambers, and apparatus
used in conducting the tests lpecIliea_EhraEn shall be capable of meeting all of the appli

cabla tast conditions.

———— ~

4.5.1 Tast chamber.

4.5.1.1 Volume ¢f teat chamher. The volume of the test chamber shall be such that the
bulk of the item under test will not interfere with the generation and maintenance of appli-
cable teat conditionas.

4.5.1.2 Heat source. The heat source of the teat facility shall be so located that
radiant heat w not fall directly on the test item, except where the application of
radiant heat is cne of the test coaditions. ’

4.5.1.3 Location of temperature sensors. Unless othervise specified (see 6.2.1),
thermocouples Or other temperaturs sensors utilized to determine or control the specified
chanber temperature shall be centrally located within the test chamber where possible, or
in the return air stream, and shall be baffled or otherwise protected against direct

impingement of supply air and against radiation effects.

4.5.2 Accuracy of test apparatus. The accuracy of instruments and teat equipment used
to control the teat parameters, whether located at a Government testing laboratory, at the
contractors plant or at an independent testing facility shall satisfy the requirements of
MIL~C~45662 for calibration cycle of specific inatruments. Records of calibration history
shall be maintained and the latast calibration date shall be attached to each test instru-
ment., All instruments and test equipment used in conducting the tests apecified herein

shall:

{a) Confomm to laboratory standards whose calibration is tracable to prime

standards at the U.S. National Bureau of Standards; .
{b) Bave an accuracy of at least one~third the tolerance for the paramaters to be
measured. In the event of conflict between this accuracy and a requirement

for accuracy in any one of the spacific test methods, the spacific test

method shall govern; i
(c} Be appropriate for measuring the test parameters. ;
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4.5.3 Stahilization of tesat teEQgrature. Unless otherwise specified (see 6.2.1), /
temperature stabilization wiil Rhave been sttained when the temperature of any part of the
t-sth:tnn considered to have the longest thermal lag does not change more than 2.0°C (3.6*F)
per ur .

4.5.4 AMAltitude conditions. The equivalent pressure corresponding to altitude may be
cbtained from U.5. Standard Atomsphere 1962.

4.6 Standard test conditions. Unless otherwise specified herein or in the individual

equipment specification (see 6.2.1), all measurements and tests shall be made under the
following standard ambient conditions:

(a) Temperature 23° + 1.4°C (73® + 2.5°F).
(b) Relative humidity 50 # 3 percent

+50

(c) Atmospheric pressure 725_75 mn of mercury (28.5 +2.0

-3.0

4.6.1 Performance measurement. All performance measuremants shall be made with
instruments of the accuracy specified in 4.5.2.

inches of mercury).

4.6.2 Tolerance. Unleas otherwise spacified {smee 6.2.1), tolerance of test conditions
shalil be as follows:

(a) Test chamberx.

(1} Air temperature at the control sensor: +1.4°C (+2.5°F). Temperature
gradient across the cross-sectional area occupied by the test item
shall not exceed 0.3°C {0.5°F) per foot in any directién.

(2) Pressure: When measured by devices such as manometers, +5 percent or
+#1.5 mun (0.059 inches) of mercury, whichever provides the greatest
accuracy. )

(3) Relativa humidity at the control sensor: +5 percent.

(b) Other tolerances.
(1) vibration amplitude: Sinusoidal, +10 percent.
(2) vibration frequency: +2 percent, Oor +1/2 Hz below 20 Hz.

4.7 Performance of test.

4.7.1 Installation of test item in test facility. The test item shall be installed
in the test faclllty in a manner that will simulate service usage making connections and
attaching instrumentation as necessary. Flugs, covers, and inspection plates ncot used in
operation, but used in servicing shall remain in place. When mechanical or electrical
connections ars not used, the connections normally protacted in service shall be adequately
covered. For teats where temperature valuea are controlled, the test chamber shall be at
standard ambient conditions when the test item is installed. The test item shall then be
operated to determine that no malfunction or damage was caused due to faulty installation or
handling. The requirement for operation following installation of the test item in the

test facility is applicable only when operation is required during or irmediately following
exposure to the specific test.

4.7.2 Pre-performance test. Prior to preceding with any of the test methods, the
test item shall be operated under the standard ambient conditions (see 4.6) and a record made
of all data neceasary to determine compliance with required performance. These data shall
provide the criteria for checking satisfactory performance of the test item sither during or
at the conclusion of the teat or both, as required.

4.7.3 Performance check during test. When operation of the test item is required
during the teat axposure, the opsration and parformance checks shall be of sufficient duration
or shall be repeated at appropriate intervals to insure a record of comprehensive comparative
data for comparison with data recorded under standard ambient conditions.

4.7.4 Visual examination and failure criteria. When specified herein, the test item
shall be visually examined and a record mada of any damage or detericration resulting from
the test. If a test chamber is used for the test, a visual examination of the test item
within the chamber shall be performed at test conditions, when possible. Upon completion of
the test, a visual examination of the test item shall be performed again, after the test i{item
has been rstuXned to standard ambient conditions. Deteriloration, corrosion, orxr change in
tolerance limita of any internal or exterpal parts which could in any manner prevent the test
item from meeting operational service or maintenance requiremants shall provide resason to
consider the test itam a» having failed to withstand. the conditions of the test. Leakage
orjdi-foloration of impregnating compounds shall be considered damage and cause for
rejection

i3
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4.8 Test msthods.

4.8.1 BSurface examination. The equipment shall be examined to ensure compliance with
the applicable ro!grancea specifications with respect to:

/la) Weight (see 3.3.2.1).
{b) B5ize (see 3.3.2.2).
{c) Parts and materials (see 3.4).
{d) Finish (sea 3.4.11.3).
Jie) Marking (see 3.9).
(f) Safety (ses 3.10).
(g) Workmanship (see 3.11).

-n the procass of examination, the item shall not be disassembled in a manner that will
affect the performance, durability or appearance of the item. The examination shall inc)ude
a check of all operating contrels, circuit functions, test provisions and adjustments.

4.3.2 Performance tsst. The equipment shall be subjectsd té a performance test
including all operating controls to determine compliance with the performance parametars
and safety requirements herein and the individual equipment specification.

4.8.3 Environmental tests.

4.8.3.1 Temperature test sequence. Unless otherwise specified (smee 6.2.1), the
operating and ponvoperating test sequence shall be as specified herein.

4.8.3.2 Low temperature. The low temperature test shall be in accordance with method
502 of MIL-STD=BIO, excepf_ as follows: .
{a) Step 2 - Storage or non-operating temperature shall be minus 62°C :g:g for a
duration of 24 hours.
(b) Step 4:

Temparature range l: minus 54°C.
Temperature range 2: minus 28°C.
Temperature range 3: minus 40°C.
Temperature range 4: minus 0°C.

(c}- The combined duration of Steps & and 5 shall be not less than 12 hours, at
leanst 2 of which shall be in the stabilized condition (see 4.5.3) prior to
conducting tests,

4.8.3.) High temperature. The high temperature test shall be in accordance with
method 501, procedure I, of MIL-STD-810, except as followa: .

(a) &Step 4 - Applicable high operating temperature for the range specified in the
individual equipment specification {see 3.3.5.1).
(b} The combined duration of steps 4 and 5 shall be not less than 12 hours, at
least 6 of which shall be in the stabilized condition (see 4.5.3) prior to
- conducting tests.
(c} Step 7 - The equipment shall operate for a period of at least 2 hours in the
stabilized condition before the step 7 tests. are performed,

4.8.3.4 Humidity. Humidity tests shall ba in accordance with method 507, procedure IV
of MIL-STD-810, except as follows:

(a} Step 5 - Equipment performance measurements for temperature range 3 shall be
made at plus 52°C and temperature range 4 at 50°C (122°F).

() Step 9 - The equipment shall be carefully examined in detail to detect
evidence of physical degradation in accordance with 4.7.4. Blistering of
organic coatings shall be a cause for rejecticn.

4.8.3.5 salt foq.

4.8.3.5.1 E ged equipment. The completed equipment or portion thereof exposed to
the weather shall be sﬁbiectaa to the salt fog teat specified in mathod 509 of MIL-STD-81l0.
4.8.3.5.2 Sheltered equipment. The salt fog test specified in method 509 of
MIL-5TD-810 shall be applied to the finishes and coatings .on parts and frame and enclosure
structures as finally assembled for use. Sample corner sttructures and any other critical
secticna may be used for the test. The test shall not be applied to the complete equipment.
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4.8.3.6 Sunshine. The equipment shall be subjected to the sunshine test spacified in
Dethpd 505, procedure 11 of MIL-STD~810.

4.8.3.7 Pungua. The equipment shall be subjected te the fungus test specified in
mathod 508 of ﬁfsggwb-azo. P

4.9.3.8 wWind velocity. The equipment shall be subjected to the wind test specified in
the individual equipment specification (ses 6.2.1).

4.8.3.9 Icing. The equipmsnt shall be tested to determines conformance with 3.3.5.8 as
specified in the individual equipment specification (see 6.2.1}.

4.8.3.10 Hydrostatic pressure. The equipmant shall be teated to determine conformance
with 3.3.5.9 as specified in the Individual equipment specification {see 6.2.1),

4.8.3.11 Underwater explosion. The equipment shall be subjected to one of the
following conditions as specified iIn the individual equipment specification (see 6.2.1}.

4.8.3.11.1 Actual condition. The item shall be mounted in the center of a steel
Plate having minimum dimensions of 3 feet in height, 3 feet in width and 1/4 inch in
thicknesg. The plate shall be suspended vertically at a depth of 30 feet below the surface
of the water. A 55-pound standard TNT charge shall be suspended at a depth of 310 feet below
the surface of the water at a diatance of 30 feet from the plate, on the same side of the
Plate as the item being tested, and on a line perpendicular to the face of the Rlate at the
center. The total depth of water shall be in a minimum of 60 feet in the area of the test.

I?e test, consisting of the detonation of the charge, shall be made a total numbet of four
mes , ) {

4.8.3.11.2 Simulated condition. The equipment shall be tasted using the hydraulic
shock machine at the U.5. Naval Shipyard, Portsmouth, New Hampshire. The machine shall be
adjusted to requirements specified in the individual egquipment apacification (mees £.2.1).

41A1 Cinda i omant a2 =9 7=

4.8.3.12 Gunblast. Gunblast teat shall be conducted as a simulated test wherein the
item shall be mounted on the carriage of the U.S. Navy simulated gunblast equipment. The
front edge of the item shall be positioned in the test plane, and the axis shall be
coincident with that of the explosion chamber. The item being tested shall be subjected

to 30 rounds of blast at a peak pressure of 3.5 lblinzq. For a large ftem, such as a super-~
power loudspeaker, where the loudspeaker mouth area exceeds the face area of the explosion
chamber (17-1/2 by 17-1/2 inches or 18 inches in diameter), but which employ individual
horn assemblies, the area of sach of which is less than the face area of the explosion
chamber, the item shall be so positioned that the axis of one of the individual horns is
coincident with that of the explosion chamber. -

4.8.3.13 BHu

clea
with 3,3.5.12 as specifled

. The egquipment shall be tested to determine conformance

last
n the individual equipment specification (see 6.2.1).

4.8.3.14 Shock. Equipment intended for ahipboard installation shall be tested to
determine conformance with 3.3.5.13. The equipment shall be enargized and fully operating
during and after the shock test. The mounting fixture shall be as specified in the individuval
equipment aspecification {see 6§.2.1). The use of simulated loads auch as welghts or other
rigid dummy masses is not acceptable. The test shall be performead with the normal assemblies
and units in their functionally operating positions. Por those equipments weighing more
than 60,000 pounda, or which, for any other reason cannct bs tested to the requirements of

MIL-8-901, the design shall be analyzed in accordance with the requiremsnts of the individual
equipmant specification {see 6.2.1).

4.8.3.15 Vibration. Egquipmsnt intendad for shipboard installation shall be tested to
determine conformance with 3.3.5.14. The equipmant shall be energized and fully operating
during the test. The use of simulated loads such as weights or other rigid dummy masaes is
not acceptable. The test ahall be performed with the normal assemblies and unita in their
functicnally operating pesitions. Stand-~mounted equipment shall be mounted on the stand for

the test. Dials and othexr indicators of stand-mounted equipment shall be readable throughout -
the test.

4.8.1.16 Inclination. The equipment shall be subjectsd to the test limits specified
herein. The equipment shall be anergized and fully operating during the test.

4l
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4.8.3.16.1 Inclination test limits (surface ship installations). The equipment s...__
ba inclined at tha rate of Iive to seven cyclas per nute in one plane to angles of 45

dagrees on either side of the vertical for s period sufficiently long tc determine the

characteristics under such motion or for a minimum of 30 minutes. The test shall be repeat
with the equipment reorientad 950 degrees to the plane in which it was originally teated.
the conclusion of these cyclic tasts, the cyclic motion shall be stoppad and the inclinatidén
Adjusted to an angle of 15 degreas. The equipment shall then be operated for a sufficie
period to insure that continucus operation can be maintained. The equipment shall then be
fotatad through the veritcal to 15 degrees in the opposite direction, and the test fo
continuous operation shall be repeated.

4.8.3.16.2 Inclination tesat limits (submarine installations}. Equipment intended for
submarine installations shall be subjected to the test ©f 4.8.3.18.1, except that maximum
angle shall be 60 dagrees.

4.8.3.17 llag%euc field environment test. The equipment shall be located at the
center of a coil of sufficient ampere-turn capacity to produce a steady-state and variable
magnetic field of 20 ocersteds at the center. The field produced by the coil shall be
calibrated prior to placing the equipment in the flield. Equipment shall be tested for a
period sufficiently long to determine the characteristics in constant fields of 0 to 20
cersteds and in a field varying at the rats of 20 cersteds per second, in order to determine
compliance with 3.7.6,.2. The results of this test shall be recorded and included in the
inspection test report (see 4.4).

4.8.4 Mechanical and structural tests.

4.8.4.1 Structural integrity. Equipment enclosures, chassis, or cabinets shall be
tested to detefmine conformance with 3.7.2.3. All such housings shall be tested golidly
mounted. ) .

4.8.4.2 Alrborne and structureborne noise. The equipment shall be tested to determine
compliance with 3.7.5. ] o

4.8.4.3 Enclogure tests. Enclosures shall be subjected to the degree of enclosure
tests of MIL-STD-I08 to determine conformance with 3.7.2.1 and 3.10.11.4(b). PFor dripproof
enclosures, the actual drip test shall be conducted. For firat article inspection, the
enclosure test shall be conducted after completion of the vibration, inclination, shock.,
structural integrity and noise tests, as applicable (if these tests apply for the particular
equipment being tested).

4.8.4.3.1 Explosionproof enclosure test. Explosionproof enclosuraes shall be tessted in
accordance with procedure I of method 511 of MIL-STD-810. :

4.8.4.4 Magnetic test. Equipment shall be checked for compliance with the magnetic
requirements {Gee 3.7.6) uaing a permeabllity indicator, low-ma {Go-Ho-Go), in accordance
with MIL-I-172134,

4.8.4.5 Veld test. When specified (see 6.2.1)}, sample pieces representative of
production, and welded on the machines used therefor, shall be tested to destruction to
determine conformance with 3.4.11.5.

4.8.5 Eleactrical testa.

4.8.5.1 Steady stata voltage and frequency. The equipment shall be operated for at
least 15 minutes in each of the conditions A Egru E of table VI. Performance readings shall
be measured and recorded for each condition. Failure in any performance parameter shall be
cause for rejection.

Table VI - Steady state voltags and frequency.

Voltage Prequency
Condition
Lower limit | Normal | Upper limit | Lower limit | Normal | Upper limit

A (reference X ] b 4

condition}
B X X
C X X
D X b4
E . X
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4.8.5.2 ‘Transient vnltag..gl

4.8.5.2.1 Upper iimit. With the equipment operating in the upper limit of steady
state voltage, a translent voltage of pilus 18 percent of normal voltage recovering to the
Ateady state voltage within 2 ¢ shall be supearimposed. The equipment shall be capable of
normal opsration following the transient.

4.8.5.2.2 Lower limit. With the equipment operating on the lower limit of steady
state voltage, transient voltage of minus 18 percent of normal voltage recovering to the
steady state voltage within 2 s shall be superimposed. The equipmant shall be capable of
normal operation following the transient.

4.5.5.2.3 Transient (700V). 1In addition to the tests of £.8.5.2.1 and 4.8.5.2.2,
equipment containing tranaistors or semi-conductor devices shall be subjected to an input
supply line transient of 700 Vv amplitude and 2 ms duration while the equipment is operating
at normal supply line voltage and frequency. The eaquipment shall be capable of normal
operation immediately following the transient.

4.8.5.3 Transient frequency.

4.8.5.3.1 Upper limit. With the equipment operating at S5 percent above the normal
frequency, the frequency shall be increased by an additional 3 percent, recovering to the
steady state frequency (+5 percent of normal} within 2 8. The equipment shall be capable
of normal operation following the transient.

4.8.5.3.7 Lower limit., With the equipment operating at 5 percent below the normai
frequency, the frequency shall be decreased by an additional 3 percent, recovering to the
the steady state frequency (+ percent of normal) within 2 s. The equipment shall ba
capabla of normal operation ¥ollowing the tranient.

4.8.5.4 Spike voltage teat.gj In addition to the tests of 4.8.5.3.1 and 4.8.5.3.2, the
equipment ashall be subjected to an input supply line voltage spike of 2500 V positive

peak amplitude; the waveshape shall correspond with that of the fiqure for the "spike

voltage (short time transient) wave shape”, Section 103 of MIL-STD=1399. This spike shall

be impresased at normal supply line woltage and freguency while the equipment is in operation.
The equipment shall be capable of normal operation immediately following the test,

4.8.5.5 Power interruption. With the equipment operating within the steady state
tolerances of voltage and frequency, the external power supply shall be suddenly interrupted,
and after an interval between J and 4 s, the power supply, within the ateady state tolerances,
shall be reapplied. After the equipment has been operated long encugh to detect any major
performance degradation and to include any racycling time, the power shall be interrupted
for an interval of 29 to 30 8. The cycle, consisting of three such interruptions, shall he
repeated for a total of four times. During, and az a result of theae tests, no damage to
the equipment shall be incurred, and any noted effects of power interruption or reapplication
shall fall within the performance tolerances of the individual equipment specification.
wWhere an equipment has more than one significant operating mods, the power interruptiocn
tests shall be performed in each of the modes.

4.8.5.6 Power and power factor. Measurements of input kVA, power, and power factor
shall be made at normal Iine voltage and frequency on each primary supply line to each unit
of the equipment, including each pase of three-phase supplies, under each principal mode
of operation of the equipment. During any mode of equipment operation which imposes cyclic
or random load changes on the primary supply line, the input power wvariation shall be
measured to determine conformance with the requirements of 3.5.1. The power factors and
power inputs measured during thesa tests shall be recorded and included in the inspection
tast report. -

4.8.5.7 Insulation resistance. The insulation resistance of electrical circuits
following the dielectric test specified in 4.8.5.10 stall be not less than 10 megohma at S0
Vdc at a temperature of 23* + 1.4°C and at a relative humidity of 50 + 5 percent. All
synchros shall be disconnected during this test.

z;Applicable test for shipboard ac power source {see 3.5.1.1}).
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X 4.9.5.8" Corona measurement test. Unless otherwise spacified (see 6.2.1}, corona
maasurement shall be In accordance with procedures cutlined in ASTM-D-1868; corona test
results shall be included in the inspection test reports.

4.8.5.9 Leakage current. The leakage current between the power line and equipment
anclosurs shall be measured through a 1500-ohm resistive lcad at normal power line voltage
to deternmine conformance with 3.10.11.6.

4.8.5.10 Dielactric withstanding voltage test. Dielectric withstanding voltage test
jatwaen slectrifal circultd and grouna sha tasted with a closely sinusoidal source of
i0 Hz, having a capacity of at least 1 kW. Rcot mean square (rms} values of test voltage

thall ba as shown in table VII.

Table VII - Rms values of teat voltage.

Circuit voltage of RMS value of
equipment tested dielectric tast voltage

Laess than &0 450

. 60 to 120 900

Above 120 and less than 240 1200

240 to 480 . 1500

Above 480 Twice rated voltage

’ plus 1000

Radio interference filters or capacitors having a voltage rating of lass than the test volt-
age specified harein shall be disconnected from the equipment during this test. All synchros
shall be disconnactad during this test. In dielectric tests, the voltage shall be raised
gradually to the specifiad value and shall be maintained at that values for the pericds
spacifiad herein. FPor dielectric tests conducted as part of first article inspection, the
test voltage shall be maintained at the specified value for 1 minute + S5 s. PFor dielectric
tests conducted as part of guality conformance inspection the test voltage shall be main-
tained at the specifiad valus for 5 + 1 s. The dielactric test shall not be applied to
aslectronic/electrical circuitry which uses low voltage parts such as transistors, electro-
lytic capacitors, diodes and cother voltage sensitive parts. Chassis and other removable
assemblies shall ba removed during the tests. The tests shall be monitored for evidence of
disruptive discharge and leakage current as specified in 3.5.3.1.

4.8.6 Electromagnatic interference characteristics.

4.8.6.1 Electromagnetic interfsrence tests, first article. Electromagnastic inter-
ference smission and susceptabllity and self-compatibility tests conducted for first article
inspection shall be performed in accordance with MIL-5TD~462 or MIL-STD-469, as applicable.

4.8.6.2 Electromagnetic intor!etance'tnlt-. quality conformancs. Eleactromagnetic
interference emiaslon and susceptibility testa conductad for guallity conformance inspection
shall include, as a minimum, the following tests of MIL-5TD-462:

(a) CEOQ3.
(k) CBO6, whars applicable.
{c) REOQ2.
{d) RsSO3.

(See MIL-S5TD=461 tables for classes of squipment and test reguirements applicable to equip-
mant classes).

4.8.6.3 Very low frequency and low frequen uipments. Unless otherwise specified
{ses 5.2.1), tasts In accordance with matﬁoag of %20? ;Ea RECL of MIL-S§TD~462 shall be
performed on very low frequency and low frequency equipments, in addition to requirements
of 4.8.6.2. When specified in the individual squipment specification {(see 6.2.1), tests in
accordance with methods CEOl and REOl shall be performed on other than very low frequency
and low frequency equipments which are to be installed aboard submarines.
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4.8.7 Thermal tast.

" 4.8.7.1 Thermal ggrtormanca test. A thermal performance test shall be conducted to

determine conformance w +8. The test shall include the measurement and recording of
thermal data on the following:

{a) Parts that operate at 75 percent or more of ratad value.

(b) Parts that disaipate 10 percent or more of the total power dissipated by the
unit in which they are inatalled.

{c) Surface temperatures of enclosuras, front panels and controls.
{d} Inlet and outlet temperature diffarentials when forced air cooling is
utilized.
(e] Cooling system afficiency.
Upon completion of the thermal performance test a visual examination gshall be made to detect
any evidence of deterioration of the parts and materials used in the equipment.

The test shall he wade on equipment under the following

{a) Maximum operating temperature of the range as specified in the individual
equipment specification {see 3.3.5.1}).

(b} Operating mode (s) which will cause the maximum steady state power dissipation.

(¢} Continuous equipment operation for a time span that will achiave thermal
stabjilization (Bee 4.5_.1).

{d}) Cooling system operational, if other than natural methods.

(e} Eguipment cabinets closed.

4.8.7.1.2 Proper technigues. Proper techniques such as thermocouples, infra-red
photography, cheﬁica%s or caliprated thermal sensitive materiala that will measure temper-
atures shall be utilized in the test. The method used to measurs temperatures shall not

affect the accuracy of the measurement as a result of the "Heat Sink" effect or for any
other reason. .

4.8.7.1.3 Thermal performance test report. Thermal performance test data shall he
reported as specified (see 6.2.2).

4.8.7.2 W¥Water cooling. When water is used as a cooling mesthod, the equipment shail
also be subjected to the water cooling tests spacified in MIL-W-21965. If at any time
during the 8 hour period of the emergency cooling tast, the internal equipment temperature
exceeds the nafe operating temperature, the test shall be terminated and the equipment
shall be conaidered to have faliled the test.

4.8.8B Accelarate

_____ Accelerated life tegtsx, Unlege otherwiss specifisd {ses §,.2.1), sccsleratsd life
teats shall be performed for a period of 360 hours as apecified herein tc determine compli-
ance with specified performance paramsters (see 3.3.1.1).

4.8.8.1 Standard test conditions.

(a) Equipment set up in a temperature-controlled chamber at 25° + 5°C and rela-
tive humidity of 50 + 5 percent,

(b} Equipment energized and operating with:

{1} HNormal line voltage and frequency specified.

{(2) Cooling system in normal operation.

(3} Fully operational for a period of 2 hours. -
{c) VWhen equipment internal temperature has stabilized, performance parameters

shall be meanured and recorded as “reference test data”™ for comparison with
subsequent testa,

4.8.8.2 Temperature cycling conditions.

(a) Reduce chamber temperature, at a uniform rate in not less than 4 hours to the

loweat operating tssperaturs of the range specifi=d.

(bl Maintain chamber temperature at the lowest operating temperature of the
range for a period of 10 hours.

{c) Near the end of the 10 hour period, measure and racord the performance para-
meters.

(d} Increase chamber temperature, at a uniform rate in not less than 6 hours, to

the highest oparating temperature of the range specified and relative
humidity at 50 + 5 percent.
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{e) Maintain chamber temperature at the highest operating temperature of the
range specified for a period of 8 hours.

{(f) Near the end of the 8 hour pericd, measure and record the performance para-
maters.

(g} Redice chamber temperature, at a uniform rate in not less than 6 hours, to
the lowest operating temperature of the range specified.

(h} Maintain chamber temperature at the lowest operating temperature of the
range specified for a period of 2 hours.

4.8.8.3 Voltage/frequency cycling conditions.

{a} After completion of the 2 hour low temperature conditioning period specifieq
in 4.8.8.2(h), decreasa the input voltage to 90 percent of normal value.

fhl Mmarata far a2 narind af 1 haur and rarard nasfavmanca navamabkaro
= veaelais Lol & palild €4 . ACul &RC ISCCIC pPalloimanss paramaisIs.

(e} Return input voltage to normal value. Decrease input frequency to 95 perrent
of normal value.

(d) Operate for a pericd of 1 hour and record performance parameters.

(#) Return input fregquancy to normal value.

(f} Increase temperature 25° + 5°C and relative humidity at 50 + 5 percent.
Maintain this condition Tor a period of 2 hours.

(g} With equipment operating at 25* + 5°C and relative humidity at 50 + S5 percent,
decrease input voltage to 90 percent and frequency to 95 percent of normal
value. Maintain this condition for a period of 1 hour and record performance
parameters.

(h) Repeat 4.8.8.3(g) with input voltage at 110 percent and frequency at 95 per-
cant of normal value,. :

{i} Repeat 4.8.8.3(g) with input volt.

: cent of normal valua.

(j) Repeat 4.8.8.3(g) with input voltage at 90 percent and freguency at 105 per-
cent of pormal value,

(k) Repeat uniform temperature rise test 4.8.8.,2(ad).

(1} Record performance parameters at the end of the uniform temperature rise test
of 4.8.8.3(x).

im) With equipment operating at highest operating temperature of the range and
relative humidity of 50 + 5 percent, increase input voltage to 110 percent
of normal value, maintaifning frequency at 105 percent of normal value.

(n) Operate for a period of 8 houra and record performance parameters.

(o) Maintain voltage/frequency conditions of 4.8.8.3(m) but increase relative
humidity to 95 + 5 percent.

(p) -Operate for a period of 2 hours and record performance parameters.

(g) Maintain freguency at 105 percent of normal value and relative humidity at
95 + 5 percent, but decrease input voltage to 90 percent of normal value.

{r) Operate for a period of 1 hour and record performance parameters.

(s) Maintain high temperature and humidity conditions but return input voltage
and freguency to normal value.

{t) Operate for a period of 1 hour and record performance parameters.

{u}) Repeat high temmeratura voltags/freqguancy cvcling tests of 4.8.8.3{n) throu

=7 LM RY abe REapVambuat Twa QGRS saThiRRiiv] S vasay SRS RaTsT

ga at 110 percent and freguency at

[
[~

S par-
2 Dar

(t) for not less than 59 cycles.
{v) Repeat high termperature voltage/frequency cycling test of 4.8.8.3{(o) through
(t) with relative humidity of 15 + 5 percent for not less than 15 cycles.

4.8.8.4 Acceptance or rejection. Acceptance or rejection of the equipment shall be in
accordance with 4. 5 4 and as speciflied herein.

4.8.8.4.1 Failure. Failure shall be defined as any malfunction or parameter deviation
that prevents the equipment from performing within the operational requirements set forth in
the individual equipment specification. All failures shall be considered relevant, unless
determined by the procuring activity to be rcaused by a condition external to the egquipment
under test which is not a test requirement and not encountered in service. Only relevant
failures shall be counted during the accelerated life test for an accept or reject decision.
All failures shall be analyzed and a failure analysis shall be prepared in accordance with
4.4.3.

4.8.8.4.2 Rejectad equipment. Wwhen equipment has been rejectad as a result of the
accelerated life test, the equipment shall be reworked as necessary, reinspected and
retested.
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4.8.9 Reliability test and demonstration. Reliability test and demonstration shall
be as speclified I{n the individual equipment specification (wee 6.2.1).

4.8.10 Maintainability demonstration. The maintainabjlity requirements specified in

g.g.i)shall be demonstrated as specifiad in the individual squipment specification (see
«2.1).

5. PREPARATION FOR DELIVERY

5.1 Preparation for delivery shall be as specified in the individual equipment speci-
fication (see 6.2.1}.

6. NOTES

6.1 Intended use. This aspecification is intended to incorporate those general
requirements which are common in the procuremant of electropic, interior communication and
navigation equipment intended for Naval ship or shore applications. The general regquize-
ments for airborne electronics egquipment are covered inp MIL-E-5400.

6.2 Ordaring data. Procurement documents shall specify the following:

. {(a) Title, number and date of thias specification,
{(b) Title., number and date of equipment apecification. '
{c) Pirst article sample and quantity required {see 3.2 and 4.2.1).

6.2.1 Guidance for vipment specification. Since this specification is general in
stope, attention 18 invited to the Ltems sted herein which should be conaidered in the
preparation of equipment specifications:

(a) Fairst article requirements, if other than specified (sees 3.2).
{b) Performance requirements to be specified (see 3.3.1).
(c} Physical characteristics to be specified (ses 3.31,2).
(d) Weight limits to be specified (see 3,3.2.1).
{e) 5Size 1f othér than specifiasd (see 3.3.2.2).
(f) 5Size for shore installation (see 3.3.2.2.4).
(g) Regquirement to use modular construction if othar than specified ({see 3.3.2.13).
(h} <Compliance to Standard Hardware Program Module requirements of MIL-STD-1378
if other than specified (see 3.3.2.3).
{i) Reliability requirements expressed in MTBF, MCBF or other (see 3.3.3.1}.
(i) PReliablility prediction if other than specified (see 3.3.3.2).
(k) Maintainability requirements expressed in MTTR, ERT or other (see 3.3.4.1).
{1) Maintainability prediction if other than specified (see 3.3.4.2).
(m} Identification ¢f the equipment, or portions thereof to be utilized in
sheltered or exposed areas {see 3.3.5).
{n) Operating temperature ranges (see 3.3.5.1).
(c} Non-operating temperature ranges if other than specified (see 3.3,5.2).
{p) If the salt spray requirement for exposed and sheltered equipment is appli-
cable (see 3.3.5.4).
(q) Quantitative value for hydrostatic preasure {(see 3.31.5.9).
(r) If underwater explosion requirement applies {(see 3.3.5.10).
) (s} Gunblast regquirements, if applicable (see 3.3.5.11).
(t} Nuclear air blast requirements, if applicable {see 3.3.5.12).
{u) Quantitative value for nuclear air blast and method of verification (see
3.3.5.12).
(v} Shock requirements, 1f other than specified (mee 3.3.5.13).
() Vibration requirements other than specified (see 3.3,5.14).
{(x} Inclination angle (see 3.3.5.15).
{y) Inclination requirements, other than specified (see 3.3.5.15).
(z} Battery use restriction, if other than specified (see 3.4.8.1).
{aa) Sleeve-type bearings use restriction if other than specified (see 3.4.8.2.1).
{(bb) Noise tested bearings, if other than specified by MIL-B-17931 (see 3.4.8.2.2).
{(ccl! Paper or paper-plastic fixed capacitors with non-metallic caae use
restrictiona if other than specified (see 31.4.8.7.2}.
{dd) Crimp style connectors if other than specified (see 3.4.8.10.6).
{ee) Tinsel cordage, if other than specified by MIL-C-3849 (see 1.4.8.11).
. (£f) Fuses and fuseholders, if other than specified (see 31.4.8.17).
{99), Rotary servo devices, if other than specified (see 1.4.8.2§).
(hh}) When encapsulation and embedment is reguired (see 3.4.%.3).
{ii) Dissimilar metals requirement, if other than specified {see 3.4.9.13.2).
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{J3) Corrosion-resicting treatments if other than specified (see 3.4.11.2).
{(kk) Painting of exposed squipment if other than specified (ses 3.4.11.3.2).
{11) Htlding tocgniqual for electrical connections if other than specified
sea 3.4.11.6). ‘
{ms) Electrical powar characteristics if other than specified (see 3.5.1).
{nn) Blown fuse indicators if other than specified (see 3.5.2.1).
(00} Electrical circuits required to withstand dielectric withstanding voltage
tast (see 3.5.3.1).
(pp) xlectxic?l circuits required to withstand insulation resistance test (see
3.5.3.2).
qgq) EMI clnl: and gub-clase designations of MIL-5TD-461 to be specifiad (see
3.5.4.1).
{zx) L?lklg. current for 220 wvolt 50 and 60 Hz and 115 volt, 50 Hz equipment
289 3-505) .
(ss) Type of snychros to be used and the load irpedance (see 3.5.9).
{tt} Computing of synchro capacitor values if other than specified (see 3.5.%.i.1).
(uu) Electrical and mechanical zero if other than specified (see 3.5.9.13).
(vv) Maintenance design if other than specified (see 1.6).
{(ww) Test capablility and class of test provisions required (see 3.6.1}).
(xx) Preferred tast equipmant list to be used (see 3.6.2).
(yy} Test cables if othar than specified (see 3.6.4). %
(zz) Accessibility if other than specified (see 3.6.6}.
{(aaa} Deyree of enclosure required for equipmant exposed to weather 1f other than
watertight (see 3.7.2.1).
(bbb) Other degree of enclosures, if required (see 3.7.2.1).
(cec) Extranecus light prevention if other than specified (see 3.7.2.2).
(ddd) Structural integrity if other than specified (see 3.7.2.3).
{ese) Method of external connections (see 3.7.2.8).
(£££) Location of external connections if other than spscified (see 3.7.2.8).
{g9y) Requirement to provide cable entrance plates (sea 3.7.2.8.2}.
{hhh) Method of equipment mounting (ses 3.7.3).
{i1i) Through bolting restriction if other than specified {(see 31.7.3.5).
{j3j) Resilient mount use if other than specified (see 13.7.4).
{kkk) Agrgog?e and atructureborne noise limits if other than specified (see
{111} Grade and type of noise limits of MIL-STD-74C (see 3.7.5).
(mmn) When conformance to magnetic requirements is required (see 3.7.6).
{nnn) E?dy current ?ngnetism of enclosurea dimensional requirements when spacified
see 3.7.6.4).
(000} Quantitative values for life expectancy of cams and gears {(see 3.7.7.1).
{ppp) Shaft locking devices other than specified (see 3.7.7.2).
{ggq} When panel illumination is required (see 3.7.8.3).
{rrr) When equipment is for use in dark adapted areas (see 3.7.6.5).
(sss) Colors for indicating and display if other than specified (see 1.7.8.6).
(ttt) Numerals and shapes of dials and pointers for units having eself-contained
red illumination with two concentric indications (see 3.7.8.7).
(vuu) Numaral and pointer c¢olors for dials having two concentric indicators and
not having self-contained illumination (see 3.7.8.8).
(vwv) Dial sizes (see 3.7.8.9).
{www) Dials and pointers if other than specified (see 3.7.8.10).
{xxx} Reguirements for dial windows in submersible units {see 3.7.8.12).
(yyy) Circuits to be monitored by time meters {see 3.7.8.14).
(zzz) Cooling during maintenance if other than specified (see 3.8.1.5).
(aaaa) Thermal instrumentation if other than specified (aee 3.85.4).
(bbbb) Automatic shutdown if other than spacified (see 3.8.4.2).
{ccce) Nomenclature if other than spacified (see 3.9.1).
{dddd)} Serial number requirement if other than specified-{see 1.9.2).
(ecee} 1If severe service marking requirement applies (see 3.9.4).
(£££f)} Adhesive backed identification plates restriction if other than specified
(see 3.9.4.1).
{gggg) If system safety program is required (see 3.10).
(hhhh} When hazardous atmosphere protection is regquired (see 3.10.11.4).
(11ii)}) Provisions for interrupting reference/signal voltages if other than
spacified (see 3.10.11.5).
{3333) Quality control system, Lif other than specified (see 4.1.1}.
(kkkk} Pirst article inspection, if other than spacified {(see 4.2.1).
(1111) Production inspection, if other than specified (sea 4.2.2.1).
(mumm) Production control inspaction sampling {(see 4.2.2.2).
(nnon) Production control inspection, if other than specified (see 4.2.2.2).
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0000) Environmantal inspection sampling (see 4.2.2.3).

{pppp) Environmental inspaction, if other than specified (wee 4.2.2.3).

{qgqq) Location of temperature sensors, if other than specified (see 4.5.1.3).

{rrrr) Stabilizations of test temperature, if other than specified (see 4.5.13).

(ssss) Standard test conditiona, if other than specified (see 4.6}.

(tttt} Test conditions tolerances, if other than specified (see 4.6.2).

(uvuuu} Temperature test sequence, if other than specified (see 4.8.3.1).

(vwvv) Wind velocity test requiremsnts (ses 4.8.3.8).

(wwww) -« Icing test requirenments (see 4.8.3.9).

(xxxx) GHydrostatic pressure test requirements (see 4.8.3.9).

(YYYY) Undervater explosion test condition to be conducted (see 4.8.3.11).

(zzzx) Hydraulic shock machine adjustment requirements for underwater explosion
test (ses 4.8.3.11.2}.

{aaaaa) Nuclear air blast test requirements (see 4.8.3.13).

{bbbbb) Mounting fixture for shock test (see 4.8.3.14).

{cccce) Shock test for equipment weighing over 60,000 pounds (see 4.8.3.14).

(ddddd} When weld tests are to be performed (see 4.8.4.5).

(eseese) Corona test if other than specified (see 4.8.5.8).

{££££f) Very low and low frequency test if other than spacified (see 4. Y.

{99959} If methods CEOL and REOL apply (for aquipmenis intended for subm Tines)

(see 4.8.6.3).

{hhhhh)- If accelerated life test is not required {see 4.8.8}.

(iiiii) Reliability test and demonstration to be performed (see 4.8.9).

{i333j) Maintainability demonstration to be performed {see 4.8.10).

{kkkkk) Preparation for delivery requirements (see 5.1). .

6.2.2 Contract data requirements. When this specification is used in a procurement
invoking the provisions of the Armed Gervices Procurement Regqulation (ASFR), paragraph
covering "requirements for data”, and which incorporates a Contract Data Requirements List
(CDRL) DD Porm 1423, the following data requirements should be specified for delivery on
DD Form 1423. When the ASPR provisions are not invoked, the following data should be
specified for delivery in the contract or order: :

{a) Reliability prediction report (see 3.3.3.2}.

{b) Pailure modes, effects and criticality analyses (see 3.3.3.3).
{c) Maintainability prediction report (see 3.3.4.2).

(d) Nuclear air blast calculations (see 3.3.5.12.1).

(e} Non-standard item approval (see 3.4.3). .

{f) Leakage current calculations (see 3.5.5.3).

(g) Resilient mount calculations (see 3.7.4).

{h) Panel layout drawing (see 3.7.8.13}.

{1) pggguest for nomenclature and serialization (see 3.9.3).
() ystem safety program plan (see 3.10).

{k) Summary of safety design review (see 3.10.3).

(1) System safaty check list (see 3.10.6).

{m} Quality assurance plan (sea 4.1.1).

{(n) Examination and test plan (see 4.3).

{o} First article inspection reports (see 4.4.1).

{p) Quality conformance inspection reports (see 4.4.2}.

(g) Thermal performance test report (see 4.8.7.1.3).

6.3 Definitions. Por the purpose of this specification, the following definitions
shall apply:

6.3.1 1Individual ulpment specification. An individual equipment specification is ’
the spacification He!In§ng %Ee detalile aracteristics of particular equipment.

6.3.2 Item levels, exchan;eabilitﬁ, and models. The terms of item levels, item
exchangeability and models sha e as £Ined In MIL-STD-280 and as specified herein.

6.3.2.1 Equipment. The term equipment is generic and applies tg any or all item
1wﬂ:udﬁhﬁ§nﬂbﬂmum

€.3.3 Hazardous atmosphere. The term hazardous atmosphere is a vapor or ¢gas mixture
with air which, under normal conditions 6f temperature and pressure, can be ignited by a
park or flame to produce a sustained, melf-propagating, combustion wave.
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6.4 Superseding data. This specification should be used in lieu of MIL-I-983 for naw
design uursor comunication equipmant.

6.5 Changes from previous issue. Markings (4} are not used in this revision to
identify changes with respect to the pravious issus, due to the extensiveness of the changes.

Raview activities: Preparing activity:
Navy - EC, AS, O8 Navy - SH

Usear activity: {Project MISC-NA49)
Navy = MC
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RESILIENT MOUNT DATA SHEET

1. Mount is to be used in {Item Name and Type Designation)

2. List of items and locations where mounts will be used:

3. Prime contractor

4. Contract No. and date

5. Subcontractor (if applicable)

6. Description of mount: (Datailed technical description} if other than standard
Navy resilient mount, submit report showing conformance to the test procedures
of MIL~M=-17185.

7. Contractor's drawing No. and part No.

8. Actual Manufacturer and his part No.

9. Freviously approved to tﬁr use in

10. Requestsr's signature _ i Date
Title ' Company )
11. Government inspector's endorsement:

Signature Datea

Figure 2 - Resilient Mount Data Sheet.
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Accelerated life . . . . . .
Accelerated life tests . . .
Acceptance or rejection . .
Accessibility . . . . . . .
Accuracy of test apparatus .
Adhesive backed identification

Adhesives . . . . ., ., . .
Air blast, gunblaat . , .
Air blaat, (gunblast test)
Alr blaat, nuclear . . . .
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Air-dielectric capacitors. variable
Air filters (thermal design) . . .
Alr filters . . . “ s e e s e e
Alr filters, high vuloczty . e e s
Alr filters, low velocity . . . .
Airborne and atructureborne noise

Alloy, silver brazing . . . . . . . .
Alloys and metals . . . “ e e
Altitude conditions (for tests) PN
Aluminun and aluminum alloys, painting
Applicable documents . . . . . . . . .
Approval of non-atandard parts . . . .
Arc-resistant materials ., . . e e s
Attachment of wires and leads . . . .
Automatic shutdown . . . . . . . . . .

Banana plugs . . . . .
Barriers, insulating .
Batteries . . . . . .
Bearings . . . . . N
Bearings, noise tested .
Bearing, sleave-type . . .

s s

Blowers and fans . . .
Blown fuse indicators .
Bolting, through . . . .
Bolts, mounting . . . .
Bonding and grounding .
Bonding, electrical . . .
Built-in monitoring devices
Bulkhead mounting . . . .
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Cable and cords, electrical . . . . .

Cable, assemblies, power . . . . . . .

Cable clamps and straps . . .
Cable clamps, twine or tape (support)
Cable, coaxial (RF) . . . . . ¢« « « &
Cable, alectrical . .

Cable, elactrical, flat multiconductor
Cable entrance (caat anclosure) . .
Cable entrance plates . . . . .
Cable, inter-connecting . . . .
Cable, multiconductor . . . .
Cables, test . . . . . . . . . .
Calculations, leakage current .
Cams and Y@ALS . .+ « =« + + + &
Capacitor values, synchro ., . .
Capacitors values, synchro . . .

-
.
-
.
.
.
.

L R )

L S SR Y |

Capacitors, fixed, dry electrolytic (aluminum

Capacitors, fixed, mica-dielectric . .
Capacitors, fixed, paper dlelectric .

Capacitors, fixed, paper or paper-plastic

Capacitors, radio interference . . . .
Capacitors, synchro . . . . e e e .
Capacitors, vacuum and gas dialactric
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