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(See 6.4 and 6.5)

M2LITARS SPECIFICATION

sLsCIZ40NIC, INTERIOR COMMUNICATION AND NAVIGATION EQUXP34EST,

NAVAL SHIP AND S1603W:

GSNZRAL SPECIFICATION FOR

This specification is approved for IIse by all interested Camnands of the Department of
the Navy and the Uarine corps and is available for use by all other Depart=nts and Agencies
of the Department of Oefewe.

1. SCOPZ

1.1 ‘fhis specification covers the general requirements applicable to the design and
cons !ruction of electmnio, interior communication and navigation equipment intended for
Naval ship or shore applications. ‘rhis specification defines the environuantal conditions
within which equipment must operate satisfactorily and reli*lY } the PrOcesS fOr selectiOn
and application of general material snd parts; snd the means by whioh equlpnmnt as a whole
will bs tested to determine whether it is acceptable to the Navy. Requirements for individ-

US1 equipments shall be as apecif ied in the individual equip=nt specification (see 6.2.1) .
Unless otirvise specifically stated in the individual squipment specification, the require.-
mont.a of this specification and. any and all seecif ica~Ons cited therein shall aPPIY when
this specification is invoked.

2. APPLICASLS DoCuMSNTs

2.1 The following documents of the issue in effect an date of invitation for bids or
request ‘for proposal, fom a psrt of the specification to the extent specified herein.

SPECIFICATIONS

FSOSRAL
(x3-A-591
oQ+-596
C43-A-601
0(3-S-654
OC-C-320
QQ-N-290
(x3-P-416
00-s-365
(x3-2-325
T3’-C-49O

‘-

Aluminum Alloy Die tistin9S.
awminum UIW permanent and Semi-permanent Mold Castings.
A2uminum A21OY Sand Castinga.
Brazing Alloy, silver.
Chromium Plating (ElectmdeF-asited).
Nickel Plating (Slectrcdeposited) .
Plating, Cadmium (Electrodeposited) .
silver Plating, Electrodep.xi ted, General 3&quirsm8nts For.
Zinc Coating, Electrcdepositad, Requirements For.
Cleaninq &thods And Pretreatment Of Ferrous surfaces For
Cmgani; coatings.

‘IT-P-664 - Primer, Coating Synthetic, Rust- Inhibiting, IaCgUer-
Ae.sieting.

5T-P-1757 - Primer coating, Zinc *rOmbte, Low Wisture sensitivity.

N2LITARY
N21eE-1 - Electran Tubes, Seneral Specification For.
1421.-T-27- ‘rransfor?ners and Inductors (Audio, Power, and Bigh-

POwer Pulse) , General Specification for.
H2L-I-631 - Insulation. Electrical. Svnthetic-resin Conmosition,

Nonrigid. ”
.-

u22eP-642/l - Plugs, ‘Selephome (Types PJ-047B and PJ-047R) and
Accessory Screws.

N22.-P-642/2 - Plugs, Telephone, (Types P.7-051B and PJ-051R) snd
Accessory Screws.

M2L-P-6 42/4 - Plugs, Telephone (~es PJ-055B, PJ-0S5R and PJ-05SM)
and ?wxes~ory Screws.

N2L-P-642/5 - Plugs, Telephone (Type PJ-068) and Accessory screws.
MU-S-857 - SOlta, NUtS And Studs.
M2L-S-901 - Shock Tests, H. 1. (sigh-@act) t Shipbasrd Machinery,

Equipment And Systems Requir-nts for.

FSC 58(
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W3L-.S-16400G (WAVY)

N3LITASY (con.)
W2L-C-91S - Cable and Cord, ”‘Electrical,

specification- for.
w2wr-9el - Transf ofmsr. Power, Volt.saa

For shipboard Use *IIeSal

2secns2s+tin9.
3422,-R-2765- Rubbar shit, Strip S&+ded &d mlded shapes,

Synthetic, Oil Rssistant.
MU-34-3171 - f4AWsi~ A21OY, Processes For Pretreatment And

Prevention of Corrosion on.
n3L-G-3787 - Glass, Laminated, Flat; (Except Aircraft ).
W2L-C-3849 - Cord, Electrical (TinSel)
iuL-o-5514 - Gland wsign Packings, Sydraulic, General RSqUirSWnts

for .
N2L-P-5516 - Packing, Preformsd, Petsoleum Hydraulic Fluid

Resistant, 160*F.
3622-c-5541 - chemical conversion coatings on ALuminum And Aluminum

Alloys .
MIL-P-7788 - Panels, Information, Integrally Illuminated.
N32.-T-7928 - Terminals, Lug: Splices, Conduotor: Crimp Style,

copper, Gsneral Spscificationa for.
IUL-A-8625 - AIIcdic Coatinus. for A2uodnum And A2uminum A21oYs.-—r—
142L-s-8660 - Silicone Compound.
MIL-G-98SS - Quality Prcqram Requirements.
I4IL-T-10727 - Tin plating, Eleqtrodepositsd or Not-dippsd, fOr

Ferrous and Non-FeXrOUS NS tals.
3532.-C-11693 - Capacitors, Peed Through, Radio Interference Reduc-

tion, AC And DC. (Hermetically Sealed In watallic
cases .) Established and Non-Established Reliability,
Gsneral Spec.ification for.

w2L+s-12934 - Resistor, variable, Wirewound, Precision General

N2L-C-14550 -
W2L-P-15024 -
w2L-P-15024/5
M2L-E-15090 -
M2L-P-15328 -

M2L-C-15370 -

w2L-R-15624 -
W2L-F-15733 -
MIL-F-16552 -

wIL-1-16923 -
N2L-M-171S5 -

161L-N-17191 -
!41L-1-17214 -
MIL-M-17E!08 -

W2L-S-17931 -
WIL-F-18327 -

Sp8cif ication for.
Copper Plating (ElectrOdepOsitsd).
Plates, Tags and sands for Identification of Equipment.
- Plates, Identif icetion.
Snared, Squipmsnt, Light-Gray (ForIIUIIUNo. 111) .
Primer (Wash), Pretrea-nt, Blue (Formula No. 117-S
For mtalsl .
Couplers, Directional (Coaxial Line or Wavequide)
General Specification for.

Rubber Gasket Waterial 50 Duromster Hardness (~ximum).
Filter, Radio Intsrf erence, General Spacif ication for.
PiIters, Air EnvirOIIL+sntSl COntrOl Sys tsm CleanAble
2mpingemsnt (High Velocity Type).

Insulating ~mpound, Electrical, Fzmbedding.
mums, Resilient; General s~cifications and Tests
for (Shipboard Application).

Wount Rssilient, Portsmouth Bonded Spool Type.
Indicator, Permeability: LOW-MU (-No Go).
Nounts, Resilient: Types 6E200, 6E900, 6E900SS,
1E450, 7E450ss, 6E150, and 6E1OO.

Saarings, Sail, Annular, for Quiet Operation.
Filters; Sigh Pass, 2CU Pass, sand Pass, sand
Suppression, and Oual Functioning, General Specifi-
cation for.

WIL-C-1S38S - Coils, Tube oef lection; and coils, Tube FOcUSing.
N2L-M-19379 - 14XInts, Fasilient, Nsre Islsnd TypeS 13W25, llW25,

N2L-s-19622 -
NIL-M-1Q633 -

WIL-M-19863 -
NIL-C-19978 -

MIL-A-211S0 -
MIL-w-21965 -

MIL-E-219s1 -

2

and 10N5O.
Stuff ing Tubes, (Nylon) Gsneral Sp.9CifiC.atiOn.
34Ytor Gsnerator, 60 Cycle, AC To 400 Cycle AC (Voltage
and Frequency Regulated ) Shipboard Service.

Wount, Resilient, Type 5s5000N.
Capacitors, Fixsd, Plastic (Of Paper-Plastic) Dielectric
(Hermetically Sealed in wetal, Ceramic, Or Glass Casss) ,
Established and Non-EstaJalished Reliability, General
Specification for.

-.

Aluminum-Alloy Castings, High strength.
Water Cooling of Shipboard Electronic Equip=nt,
General Specification for.

Electronics lype Designations, Identification Plates
and Markings, Requirements for.

-.
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MILITARY (COII.)
242L-C-22520 - Crimping Tool, Terminal, Sand, Wire Termination,

General Specification for.
w2L-T-2291o - TOOIS, Crimping, Wand, for Crimp Style EIECtiiC

Terminals And Shield Ferrules.
M22.-c-23183 - Capacitors, Fixed or Variable, Vacuwa Dielectric,

General Specification for.
M2>P-24441 - Paint, Sposy-Polyamlde, General Specif icatio? For.
K2L-C-26074 - Coatings, Electroless Nickel, Requirements for.
NIL-F-28717 - Filter, Air, Viscous 3mpingemnt ~, Cleanable

And Reusable, for Squipmsnt Enclosures, and 2m-
pingsment Oil General specifications for.

uH+C-28777 - Cable Assembly, Power, S2ectrical.
M2L-C-39001 - Capacitors, Fixed Mica Dielectric, Established

Reliability, General Specification For.
342L-C-39003 - capacitors, Fixed, Electrolytic, Solid-Electrolyte,

Tantalum Established reliability, G311eral
Specification For.

542L-c-39006 - Capacitor, Fixed, Electrolytic (Nonsolid Electrolyte )
Tantslvm, Established sali?bilitr, Gsneral Specifi-
cation For.

M2L-c-39018 - Capacitors, Fixed, Electroyltic (Alumiimm Oxide),
Genera 1 Specification For.

MIL-T-43< 35 - Tape, Lacing and Tying.
MIL-G-45204 - Gold Plating, Electrodeposited. *
w2L-c-45662 - Calibration System Requirements.
542L-R-46085 - shcdium Plating, Electrodepssited.
M2L-C-55514 - Capacitors, Fixed Plastic (Or Wstslized Plastic)

Dielectric DC In Nonmstal Cases, Established
ssli~ility, Gsneral Specification For.

w2L-c-55543 - Cable, Electrical, Flat Multiconductor, Flexible,
Unshielded.

W2L-C-55544 - Connectors, Electrical, Snviromrentsl Resistant,
For Ose With Flexible Flat Conductor cable And
Round Wire, General Specification FOr.

M2L-T-55619 - Tools, Crimping, For coaxial, Radio Frequency,
connectors General specification For.

M2L-c-81562 - Coating, cadmium And zinc (Mschsnically Deposited) .
HIL-P-S172S - Plating, Tin Lead (Electrodeposited) .

STANDARDS

M3LITARY
w2L-STD-1O S - Definitions of and sasic Requirerxmts for STIclosures

for Electric and EleCtiOniC Equipnu2nt.
M2L-sTD-143 .- Standards and specifications Order of Precedence

for the Selection of.
MIL-sTD-167-1 - Mechanical Vibrations of Shipboard Equipment (Type I -

Snvironnmntal and TYpe II - Internally Sxcited) .
W12-STE-19S - Capacitors, Selection and Use of.
M2L-sTD-242 - Electronic Squipment Parts (Selected Standards).
M2L-sTD-275 - Printed Wiring for Electronic EquipMent.
M3L-STS-415 - Test Provisions for Electronic Systsms and Associated

Equipment, Design Criteria for.
w2L-s’m-454 - Standard Gsneral Ssquirements For Electronic Equipment.
w22.-sTo-461 - Electromagnetic Interference Characteristics, Require-

ments For ?fquipment.
MIL-STD-462 - Electromagnetic Interference Characteristics, Measure-

ment Of.
MIL-STD-469 - Radar Engineering Design Requirements, Electro-

magnetic Comparability.
W22-STD-740 - AirIxXne And Structureborne Noise Measurements And

Acceptance Criteria Of Shipboard Yquipment.
MIL-STO-749 - Preparation And submission Of Data For Approval

Of Nonstandard Parts. .
MIL+STD-756 - Reliability Prediction.
M3L-sTD-781 - Reliability Tests, Exponential Distribution.
M2L-sTD-81O - Environmental Test Methcds.

3
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6UL-S-L6400G(NAVY)

H2LIT~Y (con. )
M2L-STD-8S2 - System Safety Program for Systenm and Associated

Subsystems and Equip~nt, requirements for.
M22.-STD-131O - Shipboard eonding, Grounding And other Techniques

For Electromagnetic Compatibility And safety.
3uL-sTD-1326 - Tsst Points, Test Pmint Selection And Interface

Rsquirexmsnts For ~uipments ~nitored sy Shipboard
On-Line Automatic Test Squipmsnt.

u2L-sTo-1364 - Standsrd General Purpose Electronic Test Squipment.
W2L-STD-1378 - tl++~=ts For Euq.loying standard Sardware Program

M2ESTD-1399 - 2nterfase Standard for shipboard Systems.
section 101 - COOling Water fOr Support of Electronic
Squipment.

Saction 103 - S2eCtric Power, Al+.emating Current.
section 401 - K Magnetic Field Environment.

M2L-sTD-1472 - Sum.an Snginsering Design Critesia 70s Uilitszy
Systems, Equipmsnt Amd Facilities.

U2L-STO-1600 - ~::$~::ty Prediction of Monolithic Integrated

K-15571 - Lamps, Xncand&cent, T-3-l/4, Niniature Bayonet.
Single contpct.

SANDSDOSS
b

311LITAKY
MIL-SDBK-176 - Guidance for Flexible Plat Nulticcmductor cable

(Flat -nductors ).
NIL-SOBK-217 - reliability Prediction of Electronic
W2L-SDBK-225 - .Synchros nsscription snd Opsration.
M2L-SDBK-472 - Msintainsbility Prediction.

DSAW3NGS

Equipment.

NAVAL SSA SYSTSMS COMMAND

NAVSK2PS
9000 -S6504-73687 - Stsndard Dial Markings for Interior Communication

Order and Indicating Sys terns.
9000 -S6405-74222 - GIAssware and PlasticWare fOr Electrical Fixtures

and Fittings (Sheet 103 ).

PUBLICATIONS

NAVAL SSA SYSTSMS COW54WD

NAvsRIPS
0518-093-2500 - Navy System Design Guidelines Nanual (foruerly

~~T P-3940).
0901-006-0000 - Design Data Wanual.
0967-319-5010 - Randbaok for the Prediction of Shipboard and Shore

Electronic Squipm?nt ss lisbiliw (for!nerly 93S20 ).
0969-019-7000 - Electronic Test .2k@pmsnt Application Guids (formerly

91727 (A)).
09S1-052-8140 - Electrical Equipmsnt small Stray Nagnetic Field

Manual for Oesign of (formerly 250-660-35) .

~VAL =TRON2CS SYSTl?if2C0!414kw0
0967 -437-; 010 - Reliability Design Ssndbook for Terud,nal

APPlicatio~.

B~lNS

NAVAL SHIP SESSASCS AND DEVELOPMENT CIYPfER

-Prt 880 - ~ids for ‘the Selection and Application or
Sesilient Nmnts to Shipboard Squipment.

(Copies of spacif ications, standards, drawings, and publications requirsd by suppliers
in connection with specific procurement functions should be obtained from the procurinq
activity or as directed by the contracting officer. )

4

I

Downloaded from http://www.everyspec.com



MIL-E-16400G (NAVY)

2.2 Other uhlicationa. The following documents “form a part of this specification to
the extentwi~ unless otherwise indicated, the issue in effect on date of
invitation for bids or r&quest for proposal shall apply.

3d4SRICAl+SOCIE3W FOR T~TING AND nA’rsRIALs (ASTM)
ASTM-A-153 - Iron And, Steel Nardware, Zinc. Coating (liotDip)
ASTM-S-209 - A2uminum-A210y Sheet And Platm
AsTn-D-ls6a - Method For Corona measurement (Tentative )

(Application for copies should be addressed to the American society for Testing and
Materials, 1916 Face Street, Phi Iadelphia, Pa. 19103. )

U. S. CQ3041TTSE,ON ESTEWSION Tf3 TNE STANOAP.D ATMOSPHERE
u. s. Standard Atmosphere, 1962.

(Ap@ication for copies should be addressed to the Superintendent of Documents, O. S.
Government Printing Off ice, Washington, D.C. 20402. )

3. SSQUISIMS!6TS

3.1 Definitions. fie definition of terms used in this specification shall h in
accordanrn w=th 6.3.

3.2 First article. Unless >therwise specified (see 6.2.1), first article (s) in the
quantity s~ie~ 6.2) shall be f“rni.shed for first article inspection as spe.cified
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-
ments s~cified in the indzvldual eqtupment 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 mdavadua~uipn!ent specification when subjected to the accelerated life
tiStS of 4.8.8.

3.3.2 Ph sical characteristics.
specified i“fiivid.al

The equipment shall meet all physical characteristics
equapment specification (see 6.2.1) and the characteristics

specified herein.

the indivi-

Mmitations

3.3.2.1 + auip ment weight shall he within the limits specifid in
dual equiprrmt spec ficat=.a” (ses 6.2.1) .

3.3.2.2 Size. Unless otherwise specified (see 6.2. 1), the equipment size
shall be as s@Ff’fied herein.

3.3.2.2.1 Waximum hei ht. Equipment intended for installation within internal sMp-
board spaces sha12 be no+ 72 inches overall height, including resilient mounts when
their use is permitted (see 3.7.4).

3,3.2.2.2 Surface ~ installation.
internal surface ship spaces shall

Sq.ip=nt inten.bd for installation within
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 capab le of passage through a circular tube (submarine entrance
hatch) 25 inches in diameter and through a deorway 20 inches wide by 38 inches high (reduced
further by round corners on a 10-inch radius) .

3.3.2.2.4 Shore installation. The maximum size limitations of equipment intended for
shore installati~all be
6.2.1).

as specified in the individual equipment sp-scification {see

5
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3uL-E-16400G (NAVY )

3.3.2.3 modular construction. Unless otherwise specified (see 6.2.1), all egoipment .—
shall use nmdu~skruction. fiuring 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 specif ied (see 6.2.1) , the equipmsnt mofular construction
shall conform to the standard hardware program module requirements of f41L-S’fP1378. The
selection of specific assembly design and packaging techniques shall reflect the reliability
and main-inability requirements of the individual equipment specification.

3.3.2.4 Human en ineerin
~

Guidelines in applyinq human engineering design criteria
and principles~e es gn o the equipment shall be in .accordsnce with requirement 62
of N2WSTD-454.

454, %“1s _;rein.
Reliability shall be in accordance with requirement 35 of M12.-STD-

i“ M~~:;~-b_KW-”mm-cycle-&wee”-failWes (iK.F), or others, shall
The quantitative reliability requirements expressed

be as Spscif ied in the individual equipment specification (see 6.2.1) .

pradi~~~~~”~h ‘el%#~r%d~cti”n”
Unless otherwise specified (see 6.2.1); a reliability

n accordance with the procedure of type II of M21AiTD-756.
MIL-RDBK-217 shall be used as the basic data source, Supplemented where necessary by M2L-STP-
1600 and Publicaticm 0967-319-5010. The. prediction shall be based on a detailed thermsl/
electrical/mechanical stress analysis of each part and shall reflect the part derating re-
quirement of 3.4.6. Reliability predicticm report shall he as specified (see 6.2.2). t

3.3.3.3 Failure modes, effects and criticality anal ses (FMESCA) . Failure nudes,
~&.2.2,.effects and critlcallt~lyses shalT%e as spec M

3.3.4 klaintainahilit~. Maintainability shall be in accordance with requirement 54 of
MIhsTO-454 and as Specxfled herein.

3.3.4.1 Maintainabil The maintainability requirement, expressed as
the mean-time- )- repair tima (EST), or other, shall be as specified
in the individual equipment specif icr.tion (see 6.2.1) .

3.3.4.2 ~intainabilit Unless otherwise specified (see 6.2. 1) , a main-
tainability prediction shall %$S; in accordance “ith procedure 11, part A of
MIL-sDBK-472. Maintainability prediction report shall he 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 e~areas [weather, qunblast, external sea pressure, or other)
as specified in the individual equipment specification (see 6.2.1) , shall hs Capshle of
continuous re liable operation, within the performance limits specified in the individual
eviPment specification. under the environmental conditions specified berein. The eq”ip-
msnt shall operate within tolerances throughout the tests specified, without aIinement or
adjustmsnt, other than accessible controls normally employed for operation of the equipment.

3.3.5.1 Dperating temperature ~.

3.3.5.1.1 Equi~ents &:d to weather (“.shelt:red~. The equipment, or portions
thereof, exposed to t e wea er un~e~~ shall malntaln specified performance when .
exposed to the high and low operating temperatures shown i“ table I for temperature range ~I
and II, as specified in the individual equipment specification (see 6.2.1) .

3.3.5.1.2 Equip~: .~lized in a sheltered ~: The equipment, or portions thereof,
to k utilized in a s e er area fiall muntaan specified performance when exposed to the
high and low operating temperatures shcwn i“ table 1, for temperature range 3 or 4, as
%=cified in the individua~ equipment specification (see 6.2. 1).

3.3.5.2 Non-o eratin te erature ra” es.
llpnot be%dwshperational per fomnce he degraded when

Unless otherwise specified (see 6.2.1) ,
the equipment sha
restored to the operating temperature r.mge after being subjected to the non-operating
temperature range listed in table 1.

6
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Table I - Temperature ranqea (ambient) .

1 Sxpoaed-unsheltered
(ship Or shore)

z =P:-unsheltered

3 Sheltered non-
controlled envirOn-
mmt (shore)

4 She ltered controlled
environumnt
(shiD or shore]

operating Nonoperating
I

!

*C ●c

-54 to +6S -62 to +71

-28 to +65 -62 to +71

-4o to +52 -62 to +71 I
-o to -50., -62 to +71

3.3.5.3 Humid it . The equipment shall maintain ~he specified perf orn!ance when exposed
to a relatve d of 95 percent for both continuous and intermittent 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 q /sPray). When specified in the individual equipment specification
(see 6.2. 1), =omp e e eq.~pment or portions thereof as specified shall be capable of
withstidin.q 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.

~$~$~ilma%#%#*ied perfonrance after cc.mpletim of *. salt fog test of
ui rr.ent. The equipment, or portions thereof, exposed to the

. . .

3.3.5.4.2 Sheltered e i ment. Parts and structures of equipment to be utilized in
a sheltered area shall be_ to the salt fog test of 4.8.3.5.2.

3.3.5.5 Sunshine. The equipment, or portions thereof, exposed to the weather shall
mair.tai” the SPCXZM4 performance after’ the sunshine test o.f 4.8.3.6.

The equipment shall be resistant to fungi in both the operating and
n and shall not be adversely affected when tested in accordance with

4.8.3.7.

3“3”5”’ = %==
The equipment, or portions thereof, exposed to the weather

shall opperate norm-a y In w=”ds 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 ~. The equipment, or portions thereof, exposed to the weather shall be

capable of withstanding an ice load of 4.5 pnuvfs per square foot (lb/ft2) of exposed
surf ace without structural damage. Noving junctions shall be housed or provided with
heating elements to allow essential motion when subjected to icing ccmditions.

3.3.5.’===9 ‘=%% MY Part, accessorY, gisket, material or structural
member of the equlpmen specx xe in the individual equipment specification as exposed to
external sea pressure, shall be capable of withstandin~ 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 specif i-
cation (see .6.2.1), the eq”xpment, or portions thereof, which is exposed to external sea
pressure and which may be exposed to a“ underwater explosion shall be capable of with-
standing the test of 4.8.3.11 without mechanical or electrical damage which would cause
equipnmnt malfunction or nonoperation.

7
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3.3.5.11 Gunhlast. Nhen epecif led in the individual equipment specification (see
6.2. 1), the ~~pmant, or portions them-of, which my be directly expdsed to -last shall
ba captila of Withmtsnding a paak shdck @ air blast pressurt front of 9.5 pounds per s~~

inch ga~ (lb/inzg) when testid in accerdanca with 4.8.3.12.

3.3.5.12 ~clear air ~. 46hen specified in the individual aquipmnt swcif ication
(see 6.2. 1), th~~i, or portions thereof, expdsed to the ve.ather shall h capable of
withstanding the nuclear air blaat pressura environment without slgniflCMt Impalrme.nt
which would cause equipnnat malfunction or rmmperation after the pressurn wava has Pasaed.
111o values for the peak overpressure, the peak dynamic prucsum and tbe positive phase
durathm of figure 1 W@ the mtthod of verification by calculations or the blast tests of
4.0.3.13 shall be as specif lad in tha individual equipment specification (see 6.2.1).

Fiqura 1 - Free field air blast pre.gaure.g.

at t - 0, p(t) - P, q(t) - Q
+-

for t+>-, p(t) - P(l -
T

t) e-t
~

q (t) = 0(1 -
2

.+-+
a

Where x

P(t) and q {t) ~ * press=es at any ti- (t) after arrival

of shock front
P . Peak overpressure 3b/in2

Q - Peak dynamic pZ9SSUXe 3b/iti2

t+ - Duration of p0sitiv9 phase second(s)

MOTE: The overpressure and dynamic prasnure both rise fmm zero to
peak value at time zero (t - 0)

Figure 1 - Free field air blast pressure..

3.3.5 .12.1 Nuclear air blast calculations. Calculations denmnstrating, the resistanrn
to the specif led ~ = = requirements shall be prepared an specified (ss8 6.2.2) .

3.3.5.13 Shock. Unless othe~ise specif led (ace 6.2.1) , shipboard equip=nt shall be
capable of with=ing the grade A, type A, class 1, shock test of 1413.-6-9O1.

3.3.5.14 Vilration. Unless otherwise a~cified (see 6.2.1), shipboard rqui~nt shall
be capable of WIthstandfng tbe type I vibration test of MIL-sTD-167-1.

8
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3.3.6.15 Inclination. Unless otherwise specified (see 6.2. 1), shipboard equipmsnt
shall be capable of withstanding the inclination test of 4.S.3.16. Inclination angle shall
bs 45 or 60 degrees as specified in the individual squipment specification (see 6.2.1) .

3.3.5.16 Ma9netic field environment. The squipmsnt shall bs compatible with the

~gne~c field enviro-=terface constraints of section 401 of M17.sTD-1399.

3.4- Parts, materials ~ recesses. Parts, matsrials and processes selected in
accOrdanceTiiTK 3.4.1 shafl not-the contractor of the responsibility for .anplying
with all equipment perfo~nce and other reguiremsnts set forth herein and in the individual
eguipmsnt specification.

3.4.1 Selection. The following documents, in this order of precedence, shall be used
in the selecki on of parts, nnterials and processes for equipment procured in accordance with
this specification:

(a) M12A3TD-242
(h] Other standards, specifications, and raquireuedks specified herein,

but not included in 142L-sTD-242.
(C) MIL-STO-143

When (a) or (b) fails to provide .!napplicable specification, standard, or reguiremsnt, the
contractor shall use other specifications and standards in the order of precedence set forth
in N3L-STD-143. A31 Wrts and materials, except as covered in (a) and (b), will rsquire
written approval of the command or agency concerned in accordance with 3.4.3. Approval
will not be granted for parts of spscial or nbvel design where parts specified herein can
be used and are available.

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

(al f41&ST0-242
(b) Other standards, specifications and requirements listed herein

(where no selected stsndard has Men established in !41L-sTw242
for that standard, specification or requirenw!nt1.

3.4.3 Approval of non-standard ~. ‘I?USapproval for use of non-standard parts
shall be in accordanc~wlth requirement 22 of MIL-STD-454. The preparation and submission
of data for approval of no”-standard parts shall be in accordance with MIL-STD-749 is
specified (see 6.2.2) .

3.4.4 Used or dsua ed arts or materials.
not be ueed ~W~rn6%eTL=red to the NWY.

Used or dam-aged parts or materials shall

3.4.5 Choice of arts and materials.
+—

The contractor shall select and use items having
the broadest~c~rls ICS and ot the qreatest allowable tolerances thst will fulfill the
psrforuitnce requirements of the squipuent. Squipment performance shall not be dependent on
the selection of special values for individual parts.

a.cor::%: wmiremsnt 18 of MIL-STD-454.
Derating of electronic parts and materials shall be accomplished in

3.4.7 Interchangeability. 2nterch.angeability 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 specif ied, batteries shall conform to requirement 27 of NItiSTE-454.

The selection and application of bearings shall conform to require-
ment ~“~~’&.--and as specified herein.

beari;~~.%;i; %$%%~e~
Unless otherwise specified (see 6.2. 1) , sleeve-type

9
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3.4. S.2.2 Searin s, noise tested.
tested bearisl,s,deewarahall .Cmform to .12.-,-,7931.

Unlesm otherwise specified (see 6.2.1), noise

3.4.8.3 Bluuers and fans. Whem%.er thermal design of equipment requires the use of
blowers or fan- film selected from those listed in MIL-STO-242. The size of the
blowers or fans selected shall b 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 necessary to meet the cooling requirements of the equipment.

3.4.8.4 Cable, interconnecting. Cdaxial sable, multi conductor cdble and portable
~er and con~~dh~e used to interconnect separately mounted enclosures of the equipment
and tie equipmant with shipboard support systems shall be selected from MIL-STD-2 42.

3.4.8.4.1 Cdble, assemblies,
e aISS=~S %, be in accordance .iti MIGC.28777.

en necasmry to meat the safety ground require.
mrita of 3.10.llrPer cabl

3.4.8.5 Cdble, codxial ~. Coaxial radio frequensy (SF) cable shall be salected in
acsdrdance witlilUE-S~

3.4.8.6 cable, electrical.

3.4.8.6.1 cable and cords, electrical. cab les and cords for watertight or non-water-
tight, flexing a~n~e~service Shafl be selected f mm M2L-c-915.

3.4. S.6.2 Cable, electrical, flat multiconductor. where required to meet minimum
equipment size. w-t and, space sEGIiig, consistent with service requireuemts. flat multi-
conductor cable shall be selected from fu2.-c-55543. 131L-HD8K-l 76 provides guidance in the
use and application of flat multiconductor cdhle.

3.4.8.7 Capacitors. Capacitors shall be #elected in accordance with K1@STO-2 42, and
as specified hexem.

elecd~:~~~~”talmi) -~i%fl~~gtiy ‘“ “ “se “f ‘ix’d’ ‘q’0 -er filer applications,
and only where the application meets the following criteria:

(a) Capacitance values above those listed in MIL-c-19978.
(b) Capacitance values and associated voltage values abeve

those listed in 1412.-c-39OO3or 1412,-C-39006.

When the capacitor application meets the criteria indicated in (a) and (b). fixed, dry,
electrolytic capacitors (aluminum foil) conforming to M2L.-C-39O18 shall M used. These
C-spacitors .sball he wed only in applications where the equipment internal operating

t~rat~e will not exceed the limits specified in the applicable capacitor specification.

3.4.8.7.2 Ca acitors, fixed, paper or a er- la.stic (nrm-mtallic case) . unless
.themise specifb.2~papez or pa~e;-p,%ti. fixed capacxtOrB= non-metallic
cases shall not be used, except that non-metallic plastic wrapped capacitors may be wjed
in encapsulated or hermetically sealed assemblies. The plastic wrappad capacitors shall
conform to M2L-C-55514.

3.4.8.7.3 Mica-dielectric ca acitorsP tt . ML&a-di electric capacitors [molded cases,
molded Caee potted, dnd ceramic case PO ed) shall he in accordance with MI L-C-39UQ1. ‘fh.s
capacitor shall be used i“ application where the frequency range does not exceed the
limits specified in the applicable detail .specificaticm sheet for M12.-C-39OOI. The current
rating shall not exceed the limit for the respective frequcmcy, as listed in the applicable
detail specification sheet. A31 fixed mica-dielectric capacitors wbicb are to carry RP
currents in excess of those listed in MIL-C-39001, or are to he used in applications where
tbe frequency range is outside that listed in M12-C-39001, shall be considered as a non-
standard part.

3.4.8 .7.4 cd acitors, fixed
+ —’ %% ;%%E”

Fixed paper dielectric capacitors
shall not be use exce.p as pexnutte

shall conform to*93-
3.4.8.7.5 Ca acitors, radio interference. Feed-through radio interference capacitors
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3.4.8 .7.6 Capacitors, variable,
shall conform to requirement 2 of ~L-STD-4>4.

air-dielectric. Air-dielectric variable capacitors

3.4.8 .?.7 & acitors, vacuum and as dielectric.
shall bs selectebse~d% ?iIZ-3’TC-Z42.

Vacuum and gas dielectric capacitors
%lben a vacuum or gas dielectric capaci-

tor is required which is not listed in MIkSTD-242, the non-standard capacitor shall be
selected frcm those types listed on Specification shee~ ass~iated with Mkc-23183 . When
a vacuum or gas dielectric capacitor is required which is not listed in either MIL-sTD-242
or the specif icaticm sheets associated with 543L-c- 2311J3, couq.lete infoliation on the non-
standard capacitor, using the format of the specification sheets as a guide, shall bs sub-
mitted to the comman d or agency concerned for approval in accordance with 3.4.3. A31 non.
ntandsrd vacuum or gas dielectric capacitors shall be subjectsd to first article inspection
which shall consist of all tests listed under qualification in M3L-c-23183.

3.4.8.8 Circuit breakers. The application of circuit breakers shall conform tO re-
quirement 37 O~Tb-454 and the selection shall be from M12.-STO-242.

~:~1~.$r %$%%%%~a%#&d tie down applications and shall bs selected from
able chops’ and adjustable cable straps shall h

-.

3.4.8.10 Connector, electrical and radio fr uen
Connectors shall conf On@, to the ry.i=-pd?i+%re%%i “XL?’L2dRf~S%LICe
and enviro-nt.al reqdireme”ts specified for the equipment.

3.4.8 .10.1 Connectors, intsrnal. All multi-contact connector receptacles and plugs
used internally to the equzpment shall bs selected from M2L-sTD-242.

3.4. S.10.1.1 Connectors, ~ multiconductor csble. Where rsquired to meet minimum
E9uipmsnt size, weight, and space saving, connector- flat multiconductor cable shall be
selectsd from 143L-C-55544. M2GSDBK-176 provides guidsnce in the use and application of
connectors for flexible flat multiconductor cable.

3.4. S.10.2 Connector receptacles, interconnection. A31 connector receptacles used
for interconnection c.t separately wuntsd enclosures of ths e.quipnent and the equipmsnt
with shipboard support systems shall he selected frcnn M2~sTE-242. connector receptacles
which continue to be energized after unresting shall have socket typs contscts.

=11 i~~~l%~%:ct%%% =~nwm.lti-co.ta.t .onnector receptacles.. ‘rh=amating
Msting connector plugs shall be furnished with

connector plug shall be compatible with the specified interconmcting csbles required by
3.4.8.4 without modification to either the connector plug or the cable and without the use
of special adapters. The csble conductor size and connector contact size shall be compatible.
Multi-contact connector plugs “Seal on jacketsd cables shall be selected from MIL-STD-242.
Connector plugs which continue to hs energized after unresting shall have socket type contacts.

3.4. S.10.4 Connectors, radio fr uen~ ~ Sadio frequency coaxial connectors shall be
selected from MI~sTD-242. ~nnec ors s all be compatible with the specified cables
required by 3.4.8.5 without ncxlification to either the connector or the cable snd without
the use of special adapters.

3.4.8 .10.5 Extra contacts and cot,ductors. The extra uimsed connector contacts aS

specified in re.qi~nt 10 of M=STD-454 shall be located on the periphery (outer contacts)
of the tonne ctor. Sxtia unused i“terc.mnectinq csble 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
cr~d type connectors used Internal or external to the equipment, which require special
crimping tools to assemble, shall be directly replaceable by an equivalent sokfered t- or
by a crimped type connector whose contacts can be crimped by a tccl conforming to M3L-C-22520,
M1L-T-2291O, or M2L-T-55619.

3.4.’.10.7 - =%%==?
Multi-contact connectors shall be keyed,

polarized, or so arrange m a IS nctive con mguration which will prevent improper
connection, positioning or mating.

11
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3.4.8 .10.8 ~, . Sanan.f plugs shall not be used.

Plu~3~:~”i~;’w=~~-;ch .sml applications shall conform t. part number
Telephone plugs shall ba selected from MIIATC-2 42.

M64 /1-1 of H2EP-6 42/1. Plugs for m!craphone application mhall =Onfom to Part number
M642/5-l of M2L-P-642/5. other three-conductor applications shall u- PIUPS conforming
to psrt number 24642/2-2 of M12.-P-642/2 and plugs for two-conductor applications shall con-
fona to pert nuudmr 3f642/4-l of MH.-P-6 42/4.

shrJ3%;%% t$%%$:3~
unless otherwise specified (see 6.2. 1), tinsel cordage

3.4.8.12 Cou lers, directional (coaxial and wavequide).
& —–

Directional couplers sha! 1

conform to Mm- -

3.4.8.13 Fastener hardware. The selection and use of fastener hardware shall confrom
to requirement 0~k~ and as specified herein.

.- 1

3.4. S.13.1 Fastener hardware selection. The selection of fastener hardware shall be
of a type, atyla, and material which w meet the requirements of the equipment for
enviroforantal service conditions, the degree of enclosure, physical and mechanical structural
requiremaats, and the maintenance concept for accessibility and frequency of use.

3.4.8.14 Filters, air. Mr filters for air conditioning and ventilating systems of
equipment shall be of th~leanable ty~ and mounted so as to be capable of being readily
examined and replaced from the cmtside of the equipmsnt, when the equipmsnt is normally
installed.

and over, the fil~al~on~ d-lcssz.3 .4.8.14.1 Filters, air, hi h velocit . For air velocities 400 feet per minute (ft/min)

3.4.8 .14.2 Pilters, air, low velocity. For air velocities below 400 ft/min, filters
shall conform to ~87~ —

3.4.8.15 Filters, hi h ass, lcw ass, band ass, band su ression, ~ dual function-
i~. Sigh pase , lcu pas#Kan%.a@~%_suss%ii, =d~ming f-r. shail ,,
conform to UIL-F-18327.

3.4. U.16 Fflters, radio interference. when necessary to meet EMI rsquireuents of ‘..

141L-s2Q-461, primary powe~na filters shall conform to the readily removable type in
accordance with ML-F-15733.

3.4. S.17 Fuses and fuseholders. Unless otherwise sp-?cified (see 6.2.1) , the appli-
cation of fuses=f~holders shall conform to requirement 39 of t61L-STD-454 and shall
be selected from !41L-STD-242.

3.4.8. 1S Indicators and associated items.
selected fmm ~ = shall

3ndicators and associated items shall be
confo= the requirements of FUL-STE-1472. Legend

lights shall k used in preference to simple indicator lights, except where design consider-
ations demand that simple indicator lights bs used. Indicator lights shall conform to

~mi —t 50 of HIL-STO-454 .

and accessories~ be selecte~ hT=42 and shalf
3.4.8.19 Nkters, electrical indicatin and accessories. Electrical indicating meters

conform to requirement 51 of
MIL-STD-454 and MIL-STD-1472.

3.4.8 .19.1 Meter ~ust.ment. All panel indicating resters shall have external zero——
adjusters.

3.4.8.20 Hicro electronic devices. The selection and application of microelectronic
devices shall cGiTf6FF to re.quuenm?nt. of MIL-STS-454.

3.4.8.21“ -=? %7+ ower converters, and motor-generators. motors,
dynamotors, rotary power conver ers, an m-o or-generators sh~ be selected In accordance
with requirement 46 of M2L-STS-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 rnotor-
generators conforming to M3L-!t19633 shall b-a limited to cases where voltage and frequency
regulation is required.

12
,.=-

,-

Downloaded from http://www.everyspec.com



141L-E-16400G(34.wY)

3.4.8.22 Quartz cr stal units. The selection and application of quartz crystal units
—+shall conform to reqnremen 3~14f PsTD-4 54.

Relays shall conform to requireu.snt 57 of MIksTO-454, md shall
be .9e$&%2%i%%% listed in MIfeSTO-242. rdays shall not be used for switching currents
in excess of 10 amperes.

3.4.8.24 Resilient mounts. 54hen the use of resilient mounts is permitted (see 3.7.4) ,
‘&ey shall conf~L~91, MIL-14-17508, 3113,-K-19379,or MIL-M-19863, as applicable.
Other resilient mountings, if required, shall b tested and approved in accordance with
MIL-M-171S5 prior to use.

3.4.8.25 Resistors, varishler wire-wound recision. variable wire-wound precision
resistors shall be selected from those listed ib242. When a resistor is requirsd
which is “ot listed in M3&sT0-242, the non-standard resistor shall be selected from those
types listed cm specification sheets in accordance with MIL-R-129 34. when a reSistOr is

)
required which is not listed in either M33CSTD-242 or the specification sheets in accordance
With MIL-R-12934, complete information cm tie non-standard resistor wing 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.

tOr.,3i&;iVI%% =eTUnless otherw.seked (see 6.2.1,, the sehbnd
servo devic% s (servomotor.s, s nchros, resolvers, tachometer enera-

a~icatlon of sew=okors, sy”chros, resolvers, tachometer generators, transolvers, and
encoders shall con fc.rm to requirement 56 of MIL-STS-454.

3.4.8.27 Semiconductor devices. I%e selection and application of semiconductor devices
shall conform to requ=re”ent ~IL-STD-454.

3.4.8.28 Sockets, shields, and =. Sockets, shields and clamps for plug-in
ele.-.sonic part~ c~to7Squ~rement 60 of 143L-STC-454 and as specified herein.

3.4 .S.28.1 l%be shields. All tube shields, except fOr CathOde ray tube3, shall be of
non-magnetic mate-. ~dissipating shields shall be used on all miniature and sub-
miniature tubes.

3.4.8.29 _. Fxternal meter shunti shall conform to requirement 40 of H13.-STD-454.

3.4.0.30 Switches and associated hardware ~ Switches and associated hardware shall con-
form to requirement 58 0~IL-STD-454 and sham be selected from those Iistsd in M2L-STD-242.

3.4.8.31 Terminals (terminal boards and stri s, bmdin
terminal boards and str~ps, bimliny posts, and~sh~s=e~r=~s~-%;~~

—.

shall conform to requirement 19 of M3L-sTD-454, and as specified herein.

3.4.8 .31.1 Terminals, ~. 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 ~. Terminal lugs for fitting to ship !s cable shall not he
providec? by the e.q”lpuent manufacturer.

3.4.8.32’. Transformers, inductors and coils. Transformers, inductors. and coi3s shall
conform to requirement 14 of ~5Gn=specified herein.

3.4.8 .32.1 Transformers and inductors, rade, and class. when grade 4 (of MIL-T-27 )
transformers and Inductors are=ea e~i~ an internal operating temper-
ature 65 ‘C, or higher, potting or liquid fillings are prohibited. Class S of 541L-T-27
(or any other class conforming to M3bT-27, with a maximum operating temperature greater
than 130 ‘C, selected from requirenmnt 14 of MIL-STD-4 54) shall be wed when eq”iprwfnt is
required to operate at an internal operating temperature of 65”c, or higher.

3.4.8 .32.2 Electrostatic -. A21 pcwer and audio input transfo-rs shall. have
grounded electrostatic shields.

3.4.8 .32.3 ~ transformers, automstic volts e re latin . Automatic volt.aqe
regulating power transformers s= c.anfom to .*8W

- .’
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3.4.8 .32.4 coils, radio fre.mmnay. Mdio frequency soils shall ba se3ected frao
u33.-sTo-242.

——

3.4. S.32.5 COi18, tube deflection and tube focusing. ~ deflection 6nd tube focusing
coils shall sonfom= n=-~ssa.

——

3.4.8.33 Tubes, electron. Sleatron tubes shall conform to requirement 29 of M3L-STD-
454.

.—

3.4.8.34 ‘rubs, stuffinq. Stuffing tubas shall be of the nylon type amd shall conform
to w3L-S-19622 .—

3.4.8.35 Tranamissi~ /imsn+nd related RP ~. manmiasion lines and relatad W3
psrts shall be as Speciri

.—.

3.4.8 .35.1 Wavaqida. Wsveguide and flsngas shs21 be selected frem w23.-ST*2 42.

3.4. S.35.2 si id tiaxial, lines, and flsnges.
be selected from &D=21V —

Sigid coasial lines and flmges shall

3.4. S.35.3 Related W ~. Re2ated 6P parts for use with transmission lines shall
be selected frcm ~lT2.

3.4. S.36 Wire, hook
+%’

intarnsl. The selection and application of internal electrical
hookup wire sha~on orm o requirenmnt 20 of 542L-sTO-454, except an specified in 3.4. S. 36.1.

3.4.8.36.1 Wire, shielded triad. Shielded triad wire in accordance with MIL-c-915
msy be used, when~icsble, fo=rnal hookup wiring.

rinted. Printed wiring shall conform to require=nt 17 of MIL-STC-
454. 3’#”~ ?~~bole) interfa.ial connecticmw of HIL-s*275 shall be used.

3.4.9 Materials.

3.4.9.1 Adhesives. rufhesives shall conform to requirement 23 of W3L-S’3’D-454.

3.4.9.2 ?uc-reaistsnt materials. Arc-resistant materials shall conform to requirement
26 of M2L-s3v-=4.

SPC~~::% %%%%%f%.~%%%nor embedment of assemblies shall conform to

when specified in the individual equipment

requirement 47 of w3L-s2Q-454. Wigid materials used for embedding electronic parts in
assemblies shall conform to 14H.-I-16923.

3.4.9.4 Fibrous material, organic. Organic fibrous material shall conform to require-
ment 44 of w3ti~.454.

3.4.9.5 Flanmable tuiterials. Flammble materials shall conform to requirement 3 of
MIL-sTo-454. — —

3.4.9.6 Fragile or brittle materials. Cast iron, ebonite (hard vulcanized rubber ),
asbaatos, ~rcelain, aiiiiother aimil ar ms~erials 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 Punuus-inert materials. -gUS-inert matarials shall conform to requirement 4
of MIL-S~-454 .

3.4.9. S Gaskets and s,als.—— —

...1 ~~.%i~ Z=Z%%%%.
Gaskets for dial windws shall provide a watertight

3.4.9 .S.2 Static seals. For static’ seals (between unit case ati cover), “O” ring
gaskets in acco~w~L-P-5516 shall be used. For square or rectangular enclosure,
tbe inside radius of the ‘0= ring at the corners of t.h. enclosure shall b 1/2 inch minimum.
T!M gasketm ehall ba lubricated in accordance with WII,-S-S660.

14
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3.4.9.8.3 Reciprocatin~ or rota ry motion ~. For reciprocating nution seals (push
button shafts ) and for rotary motxon sea~lumanation rheostat shafts or operating knob
shafts where the rotational speed is less th.m 10 rev/rein) “O. ring gaskets in accordance
With MIL-P-5516 shall be used. Gaskets shall be lubricated in accordance with MIPS-8660.
Clearances and other installation data as specified in MIL-G-5514 shall be wed. The ‘o.
ring retaining groove shall be cut in the shaft. Where lubrication in service is required,
it shall he provided as specified for pneumatic seals in MIL-G-5 514.

All gasketed watertight joints subjected to sea pressure,
shall’~~”;~’;~ns%%%% *;ibit 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 askets.
“+

The use of flat gaskets shall be held to a minimum and shall
be used cmly between suaot , regular surfaces and shall conform to the degree of enclosure
and fre.q”ency of accessibility requirements of the equipment. Gasket= which are not pem-
tr.ated with mounting screws are preferred. Gasket materials shall be in accordance with
MZL-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 ~se of such parts or materials is acceptable f the command or agency
concerned. All glass for use in ‘quipment for protection of instruments, meters, cathode
ray t.bc faces, and for viewing ‘-als and indicators shall be clear, presenting no evidence
of distortion whc” viewed fron any angle. Glaxeproof glass shall be wed when the equipment
to be viewed will be i11.minated from an outside source or when the equipment is designed
for nse i“ dark adapted spaces. All glass shall conform to class 1, type I of 141L-G-37P~.

~0nf0zA4~~” %%%%+? of MIL-STD-454.
materials, electrical. Electrical insulating materials shall

3.4.9.11 = ta e. Iacinq tape for cable harnesses a“d other applications shall
~ firish B of HIL-T-43435.:unfern to type r, ,Izc

1.4.!!.1: Lubric<al,ts. Lubricants shall conform to requirement 43 of MIL-STD-454.

3.4.9.13 Metals and -. Metals and alloys shall be corrosi.m-resisting or shall
—.

he qi.en a corrosuan-res ~stant treatment or coating. Special consideration shal 1 be given
t..corrosion protect.icm for equipment subject to sea water imnwrsio”.

3.4.9.13.1 ~orrosion-resistin
‘ - =%== ‘etals”

The following are considered
e9rroslon-re slsti”q for str”ct”ral purposes an are g~ly ncxm,a.gneticmetals:

co~prx-nicke ).-ziac
nickel-cc.pper
nickel-cQpper-aluminum
r.ickel-copper-silicon

(a) Alloys, >luminim - 5086-M32 a“d 6061-T6
(b) A11OY, corner-beryllium
(c) Al 10Y, co .er-nickel
‘d) hlloy,
(e) 31!.0YJ
(F) Alloy,
(gI A] lcly,
(h) Bcass
(i) Bronze
[,i) S,lver
{k) steel corrosj on-resistinq 302, 303, 304L, 309,

310, 316 [P.assivation treatment is required)

J.4.9. 13.2 Uissimllar metals. Unless otherwise specified in the individual equipment
:,peciflcati:,r.{see 6.2. 1}, m~o-metal contacts shall be limited tc,those metals .#hich,
,..,hen c311Plmi, are dssianated by m open square, an open circle, or open delt-, or an open
delta wltn a CT,ISS Lar ?.s shown in table 11 under the following cc:.ditio”s:

(a; F,,r cor?hinations of metals subject to immersion, splashing, or
spray from sea water, condition S, E, x L, as applicable, in
tabk? 11 shall apply.

{b) For con!hinatio”s of metals exposed to atmosphere b“t “ot subject
to inmersion, splashing, or spray from sea water, condition E
in tsble 11 shall apply.
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Tabl- II

SEAWATER CORROEXON OF OALVANIC COUPLES
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Table II - (con.)
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Table II - (con. )
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Table II - (con.)
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‘~e~oduced by permissionfrom ‘C0313?CS30NHANOBOO:<$ editedby H.H. Uhll.g,
?mb:ishedby ]ohnWiley& Sons,hc. 1948.,1

3.4.9 .13.2.1 Insulation ~ dissimilar metals. where it is necessary that dissimilar
metals are assemblei3 Ln xntunate cent?.ct wlt~ other,
to each shall be used.

an interposing material compatible
No imsul.tinq material will be required hetveen corrosion resistant

steel inserts and aluminwn castings when the inserts are integrally cast in the .alumi”um.

‘n+ ——3.4.9.13.3 Ferrous allo s. corrosion resistant. Ferrous alloy shall conform to re-
quirement 15 of hiL-sTD-4

3.4.9 .13.4 Non-ferrous metals. fJOn-ferrOus metals, except as specified herein, shall
be S“bject to the approval of~ommand or agency concerned.

3.4.9 .13.5 Li htvei ht me-al (aluminum allo ).
~~f;o;lumimm-l~e~sed. .1 +

Where the use of lightweight Etal is
ununum a OYS, except castings, shall conform to

Aluminum alloy casting shall conform to C&A-591, W-A-596, .x alloy 33443
temper F, alloy A356, o- alloy 295 of QQ-A-601. Where alumimrn alloy castings for high
strength and high qual L-y applications are required, they shall conform to MIL-A-211S0.

3.4.9.13.6 _ braziw *.
Silver brazing alloy shall conform to WB+54.

3,4.9.i’3.7 ~. Zinc shall not be used where the increased electrical resistance of
the s“xface, due to the protective treatrnsnt, has a deleterious effect on electrical per-
fomnce.

3.4.9.14 Springs. Material for springs shall conform to requirement 41 of MIL-S’rD-454.

3.4.10 unacceptable material,. The followinq types or kinds of materials shall not be
used, except where such materials are fabricated into completed approved standard parts or
use “f the material (s) is approved by the command or aqen.y concerned:

(a)
(b)
[c)
(d)
(e)
(f)
(q)
(h)
(i)
I])

Cellulose, acetate
Cellulose, nitrate
?ellulose, regenerate
Cork
Felts, hair or wool
Fiber, asbestos electrical insulation
Jute
Leather
Limm
Magnesiwn or md.g”csium alloy
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(k) Organic fiberimard
(1) Paper and cardboard
(m) Plastic (using cotton linen or vood flour as

a filler)
(n) mOd

3.4.10.1 54erc
+–

and radioactive material. 668cury md radioactive material shall not
k used in any orm, except in cartaln electron tubes as npecified in 1412.-E-1and electronic
P*S as specified in N2L-sTD-242. WY use of such tubes and parts that contain mercury Or
radioactive mm~rial shall be used only upon apprOVal Of the c_@ or a9enCY Concerned.

3.4.11 Processes.

Castings shall be in accorddnoe with requirer=nt 21 of :112-s.0-454.
Zinc ~;%ii s-b-s used.

3.4.11.2 Corrosion protection/cOrrOs iOn-resistinq treatuksnts. Unless otherwise
specified (see 6.2.11 , corrosion-resistin g trea - nts shall not m applied to surfaces which
are in functk”a 1 contact where gouging or binding =Y be a fscar, or where the treatment
might interfere with normal functioning, or where electrical grounding through the surface
is required. Corrosion protection and coxmsion-resis ting treatments shall conform to re.
quirement 15 of N2L-STC-454 and as specified herein.

(a) Zinc coating (hot dip galvanizing) shall conform to AZTM-A-153
for parts, other than threaded fasteners, unless part specif i-
cations contain other requirements.

(b) Electrc@ating or Iwchanical deposition of zinc shall conform
to class 2, type 11 of 00-Z-325, or M1-C-81562 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 (F2-Z-325 shall be used on parts which
are continuously .sWosed to tenqmratures in excess of 65.6 ‘c
or are intermittently exposed for abort periods b te~eratures
of approximately 149-C. Either type 11, class 2 or type 111,
class 2 of 00-z-325 shall ha used on suriaces that are to be
painted .

(c) Electroplating or mechanical deposition of cadmium shall conform
ta type II, Clasn 1 of 00-P-416 or MIL-C-131562 for s“rfaees
not to ha painted, except that type I, chss 1 of CQ-P-416 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 approximate y 149-C. ‘rype II, class
3 of 00-P-416 shall be used for threaded devices. Castings
cenfozmhg to type 11, =1.ss 1 or type 111, class 1 of IXPP-416
coatings shall be used on surfaces that are to k painted.
S2ectroplating 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 enclosure z

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

(d) Electroplating of chromium shall conform to typs 1 of QC-c-320,
except that it shall have an undercoating of nickel 0.0012 inch
minimum thickness, or hickal on copper 0.0012 imh minimum
total thickness. The nickel coating on the copper undercoat
shall be O.0006 inch minimum thickness. All brass parts shall
hava a copper undercoat of 0.0003 inch minimum thickness.

(e) Electroplating of nickel shall conform to 00-N-290.
(f) Electroless nickel plating shall conform to MII.-c-26O74.
(g) Electroplating of copper shall conform to M3L-c-14550.
(h] Electroplating of silver shall conform to 00-s-365.

,/-
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(j)

(k)

(1)

(m)

[n)

(0)

3112,-E-16400G(NAVY)

Electroplating of gold shall be to a th:cknesa that is
adequate to pdss the salt fcq test specified in 4.8.3.5.
Goldplatlng shall ba bright gold in accordance with typo II,
class 1 of M23,-G-45204.

~ic treatment shall ‘%nform to M2kA-8625 for aluminum
surfaces not to be painted. For surfaces to b.npainted, either
the rmthod of M23.-A-8625 or chemical treatment in accordance
with 142L-c-5541 may b-sused. Aluminum gear teeth contact
surfaces shall not be anodi red, the anodization shall b re-
moved from these surfaces prior to assembly.
Platinum sheathing, when used, shall h at least O.003 ‘inch
thick to withstand continuous immersion in salt water.

Magnesium and magnesium alloys, when approved (see 3.4. 10),
shall be finished in accordance with 3uL-n-3171.

Rhodium plating. when used, shall be class 3 of M12.-R-46O85
and of adequate thickness and so continuous an to pass
the salt fog test specified in 4.S.3.5.

Tin plating, when used. shall be type 1 of M13.-T-IO727.
Tin-1ead alloy plating, when used, mhall conform to MIL-
P-817213. Plating of tin and lead-tin alloys shall be of
adequate thickness and so continuous as to pass the salt
fog test swcifi.d in 4.8.3.5.

Plat~ng is not required on parts, such as bearings, gears,
and shafts fabricated or machined from brass, bronze, or
corroeion-resist.ant steel, unless they are in contact
with dissimilar metals under corrosive conditions. Tbe
interposing material pay be an electro-depesited, a
mechanically deposited, a metallic compound deposited,
or .sthermal sprayed coating of a properly selected metal.

3.4.11.3 Paintin . The exterior and interior surfaces of all meta 1 equipment enclosures
shall be paintetiord,nce with the requirements specified herein, except that for equip-
ment used in dark adapted spaces the paintinq shall also meet the requirene.nts of 3.7.8.5.
Plastic enclosures marmally will not be painted.

3.4.11.3.1 Protected equipment (interior use) .

3.4.11 .3.1.1 Al”ndn”m and alumimur, all s,
and aluminum alloys shall be=od~zed i“ a--c-%i-8tii0~%h=~”t~~&dW
in accordance with !433,-c-5541. til residues and contaminants shall be removed prior to
applyinq a primer. Primer shall conform to 3.4.11 .3.1.3 (c).

3-4.11.3.=.2“’’O”s‘etil° ==%”f. After all machining, welding, and brazinq
OP=atiOns =e coqleted, t~erlor a. l=erior surface of all enclosures shall have
all rust or other corrosion products and flux reuoved by abrasive blasting, sanding, wire
brushing, or other mechanical means. This surface shall be thoroughly cleaned of all grease,
oil, emd dirt by solvent wiping and rinsing, vapor decreasing, or caustic washing followed
by rinsing.

3.4.11 .3.1.3 g. Primer shall be applied in accord..- with one of the foil.ming
Iretbods:

(a) One COat of priMeS pretrea-nt in accordance with MIL-P-15328
(O.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 1 of
Tr-c-490 (0.0006 to 0.001 inch dry film thickness) follmed by
primer conforming to Tr-P-664 or ‘rr-P-1757.

(c) Primer conforming to ‘IT-P-1757 or TT-P-664 shall be applied as
one coat (0.0006 to 0.0008 inch dry fib thickness).

3.4.11 .3.1.4 Enamel. TVO coats of gray e“amsl conforming to class 2 of MIL-E-15090
shall be applied as contz””o”s films approximate Iy O.001 inch thick. For portable shipkmard
equipment, the .mamel shall cmform to class 1 of m13,-E-15090.
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the equlpm
3.4.11.3.2

s.., or=%%%% (exterior .s.3).
Unless otherwise specified (see 6.2,.1),

reo , exposed time weather shall he painted With three coats
a~WPIY@de paint in accordance with NIL-P-24441. The first coat shall be fomla

O (thickness of 3 to 4 mila), ths second coat formula 155 (thickness of 2 to 3 roils),
rmula 151 (thicka.asaof 2 to 3 roils). ‘fhe total dry fiim thickness

ii
and the third coet fm
shall be 7 to 9 roils minimum.

solde~”%~ii’nom for m.acbani.al .mpport.
. Soldering shall conform to requiren!nnt 5 of MIL-STD-454. Soft

3.4.11.5 ~, structural. Structural welding shall mnform to requirement 13 of
M2L-6TD-454.

3.4.11.6 Welds, resistance (electrical interconnections ). Unless otherwise sp.sc+fied
(see 6.2.1). the= OF weld ing techaiques to make electrical connections shall conform to
requireuzant 24 of M2L-sTD-454.

3.5 Electrical design and construction.

3.5.1 Electrical ~ characteriatica.

frrm ~iXkF$%%%J%J$%k=m.t~c. as specified for type I of s.3ction 103 of
r source. .%ipkard dquipmsnt shall be designed to operate

HIL-STD-1399 and unless otherwise spacif ied (see 6.2.1) shall be 440V, 60 Ez.

3.5.1.2 Shore statiom ac
shall operate -one of th– %= ~“

squi~nt intended for shore installation
e fo owing types of ac power systdms z

Nominal voltage ac 220V 3 Phase 115v 1 Phase
Waulinal frequency (Hz) 50 or 60 50 or 60
Voltage xequlation + 10 percent + 10 percent
Prequency regulation -~ 5 percent ‘~ 5 percent

3.5.2 electrical overload rotection. )31ectrical overload protection shall conform
to require.mait S of M2L-STD-45T til equipment.

3.5.2.1 Blwn fuse indicators. Unless otheririse s~cif ied (see 6.2.1), fuses shall
have frent pan~oiiiiiiiiuae indlcatora.

3.5.3 corona and electrical breakdown reventic.n. corona and electrical hxeakdovn
prevention e.~a~rm to requirement 45 o~454 and ..9 specified hexein.

3.5.3.1 Dielectric witbstandin Volta e. The electrical circuits of the equipment as
s~cified in the imiiv idw~ 4C?.tiOia (see 6.2.1), shall be C~@~.3 of with-
standing the dielectric withstanding voltage test of 4.S.5.10. There shall be no dismptive
discharge or deterioration to the circuit or parts within thd circuit. Disruptive discharge
is evidenced by flash-over (surfam discharge, sparkover (air dischafge I or breakdc+rn
(punCtWe discharge). The dielectric withstanding voltage test of 4.8.5.10 shall he mon-
itored by a means of a device, such as a f.wlt indicator, that will indicate the occurence
of disruptive discharge and leakage current in case it is not visually evident in the Leem
under test.

3.5.3.2 Insulation resistance. 3’heelectrical circuits of the equipment, as specified
in the individual equipment spec~ cation (see 6.2. 1), shall be capable of withstanding the
insulation xOSiS~C.3 test of 4.8.5.7.

3.5.3.3 Electrical tree a e and clearance distancas.
electrical circu2ts or be&yxectr..a, .,,.”,. and 9:S=%%%%U%: :?
chassis) shall be such as to meet the test conditions for insulation resistance and die.l.sc-
tric withstanding voltaga apecif ied in 4.8.5.7 and 4.S.5.10, fespeotively. l%e min~um
creepage and clearance dietancea between alectric circuits or htween any eIectric =irait

and ground specified in requirement 69 of M2L-STD-454 shall be met. The values shown in
requirefnmt 69 of MIL-S3’D-454 represent the desired minimum acceptable limits for non-
arcing rigid construction and that they take inta consideration only the average de9r88 of
encl.aaure and servica exposurm. Where uninsulated parts are arc rupturing, or where the item
is not rigidly mounted, or are used in higher voltage equipuent, or subjected to exceptionally
severe exposure, the minimum Creepage and clearance distances shall ta increased, as
necessary, consistent with minimum space and weight zequiremants, to assure equipmant
reliability.
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Insulating barriers shall be used whenever practicable,
to di~”;”~h%%%+%lb~,i ...fm creepaga path.

3.9.4 Electrcmbw2netic interference control (EMI), Electromagnetic interf erenca con-
trol shall conforp to requimu.mt of M~4~d as specified herein.

3.5.4.1 ENI class ~ sub-class desi nationa. ‘l’heindividual equipment specification
shall specify ~ ~lass and sub‘C,~iO. requixed in 6UL-STD-461 (see 6..2.1).

current, bane E round.~ The r.m.s leakage current caused by
% %=om ,hase to ground shall be limited to 30 MA.(Eors connecte

par phase for each unisolated input to the equipment. The leakage current (IL) shall be
defined as the total fma current (up to tie frequency apezified) per phase which will pass
through the filters frm phase to ground when a voltage wavefona having the follc.#ing
voltage and frequency characteristics is impressed from the input phase to ground of tie
equipmant. The particular w.avefozm to ba umed shall be based on the voltage and frequency
rating of the equipment power input.

(a)

(b)

(c)

(d)

440 volt, 60 HZ input pmmr

nns Voltaqe Frequency of voltage component

440 volts @
13.2 e
11.0 e
8.8 @
6.6 @
4.4 @
2.2 @

60 6iZ
1s0
300

. 420
540
660
60 N

where N-13,15,17 eta . . . . . . . . 39

115 volt, 60 HZ input wver

m voltage Frequency of vo1tage component

;1: v @ 60 EZ
@ 180

2:9 Q 300
2.3 e
1.7 @
1.2 e
0.6 @

420
540
660
60 N

where N-13,15,17 etc . . . . . . . . 39

115 volt, 400 Hz input Fwer

zms voltage Frequency of voltage component

115 v @ 400 Hz
2.1 1200
1.7 : 2000
1.3 e 2800
1.0 @ 36oO
0.6 e 4400
0.4 @ 400 N

wbere N-13,15,17 etc . . . . . . . . 39

440 V, 400 Nz input power

mm Voltaqe Frequency of voltage comporient

440 v @
@

::: @
5.1 @

400 E7.
Koo
2000
2800

4.0 @ 3600
2.5 @ 4400
1.5 @ 400 N

where N-13, 15,17 etc. . . . . ...39

~%e leakage curxent for 220 volt, 50 and 60 S., and 115 volt, 50 !+.shall be as specified
.:,the individual equipment specification (see 6.2.1) .
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3“5”5”1P i=%== ma input impedance to ground of the equipment filters per
phase and par e aotr ca power input terminal as a function of frequency shall Sati?.fy the
foil-ing equations based on the type of power input:

(a)

(b)

(’=)

(d)

For 440 V 60 HZ r input a

Total Lemkage
Current per phase

~’=;s.+/+@;’+Jr);:

11.0

(E)2+?5*);* +

For 115 V, 60 HZ power input:

Total leakage
current per phase

-“-;Q~~2-J[*);:jr);:+

(:)2 +$5*)2]Y

For 115 V, 400 HZ

Total leakage
Current per phase

For 440 V, 400 Hz

Total leakage
current per phase T:L.U-[(*)2+ (*)2+

( ‘“’ z)’+ (’=”.)2 + (*)2 +

(Er ‘~;d(*)’l’”

Z - is the impedance of the filters to ground (defined as that
impedance whicA results in leakage current to ground
which is unisolated from the input electric distribution
system) par phase at the frequency specified for each
electrical input to the equipment.

24

Downloaded from http://www.everyspec.com



I
141L-E-16400G (NAVY]

3.5.5.2 Isolation transformers. itmn the filter impedance cannot meet the leakage
current ltmita, isolation transformers shall be provided to isolate the egui~nt from the
electrical power source. Isolation transf ormrs shall have separate primary and secondary
windings not directly connected electrically. ‘fhe transformer may be one which performs
voltage trans form.ation at the input of the eguipment, or a transf onmr having a one-to-one
voltage transformation ratio if power at the distribution yoltage is required.

3.5.5.3 Leaka e current calculations.
as s~cified (fi.~

Leakage curre’nt calculations shall be prepared

3“5”’T “d* A31 eguipwnt enclosures shall h furnished with pro-
visions for secur ng~n straps to the cabinets. l’be location, design, and number of
knding points shall conform to MIL-STD-131O. Each chassis within an enclosure shall be
grounded to the enclosure.

3.5.6.1 Sondin , electrical.
do millimi

All internal metal-to-matal faying surfaces shall b
electrically bn e ze radio frequency iq.sdance between bonded nurfares, and to
reduce noise generation. These bonds shall be achieved by velding, brazing, swaging,
soldering or bolting. Protective finishes shall be emitted (or removed) from bonding
surfacee. Design shall assure permanence of low impedance bond over long periods in the
presencn of humid and saline atrmspheres.

3.5.7 Internal wirin.a and callin~. Internal wiring and cabling shall ha as specified
herein.

3.5.7.1 Su
-

Twine or tape shall not he used for securing ;ire and cable to
cdbinete, chass s, and racks. Wetal clamps, if used, shall be insulated and not form a
complete loop around the conductor.

3.5.7.2 Protection. where wires or cables pass through passage holes in metal par-
titions, shieli3s 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 qrcunmets or shall have the edges of the hole rounded to a
minimum radiw of 1/16 inch. Grcamets for wires operating at radio frequencies shall & of
ceramic material or plastic material, except for coaxial cables which have cmtside protection,
whera rubkr or neoprene is acceptable.

3.5.7.3 Attachumnt of wires and leads.

3.5.7 .3.1 fddered connections. The attachms.nt of wires and leads by soldered con-
nections shall conform to requirement 5 of M2L-STD-454.

3.5.7.3.2 Pressure contacts. Electrical pressure contacts shall not depend on con-
ductors clamped & tween a E3tdll us material and an insulating pliable material.

3.5.7 .3.3 Crimped ~ connections. With the exception of pigtail leads or parts
requiring solder connectmans, wire and parts terminating on terminals, terminal boards, and
strips shall be terminated by solderless crinq type lugs in accordance with requirement 19
of 141L-STD-454 . 2nsulated solderless lugs are preferred and shall conform to MIL-T-7928.
Where thermal or other considerations prevent the use of insulated lugs, moninsulated
solderless lugs conforming to w3L-T-7928 may be used.

Parts having a di~ter of 1/2 inch or mare or whose weight
excee~5i~4 %%~i~r%e%%l be .ecurely fastened by clamps. Tantalum capacitors whose

weight exceeds 1/8 ounce per lead or whose density exceeds 80 grams per cubic inch (g/im3)
shall also be securely fastened by clamps. Ceramic or composition resistors which are
secured by screws shall have pliable washers inserted under the s=rews to prevent Mdue
stress on resistors.

3.5.8.1 ~ replacement. The arrangement of parts on repairai.le items shall be such
that replace-nt of any part fs ~ssible without rmreval of cm damage to adjacent parts.

3.5.8.2 Stress relief bends. Stress relief Fends shall be provided for each part
lead in accord~i~~~nt 5 of HIL-STD-454.

3“’”’v The types of synchroi to be used (60 and 400 HZ) and the load imped-
ance on the secon ary winding of synchro control transformers shall be as specified (see
6.2.1).
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(.t.&?”?Aa%H?W%%!il wn.hros *wS ....ss the pxiuary leads of .11 synch.
Synchro capacitors shall ka connected across the primary

control trarmfonters or equivalent devicen and shall be installed in the equiw.ent enclosure
containing the differential synchro or synchro control trdnsf ormers.

3.S.9.1.1 s chro ca acitor values. Unless otherwise specified (see 6.2.1) , the
methods and hqi*s*S~DS 9650-2 of publication 0901-006-0000 shall be
-ed as guidance in computing synchro capacitor values. The synchro capacitor working
voltage rating shall be based on the frequency and pedk voltage of the alternating current
in accordance with the application criteria of MIL-STD-198.

3.5.9.2 Connections and markin s.~m-225. 9 SwchrO connections and markings shall conform to
the requirammks of

3.5.9.3 Electrical ~ -chanical zero. Unless othezwise specified (see 6.2.1) ,
electrical and mechanical zero shall be ~ically positioned to the sam reference point.
Electrical zeroing mathods ehall be AS specified in M3L-HDBK-225.

3.6 Maintenance desi n. Unless othexwise specified (see 6.2.1), the equipment design
for mdint~abili ty shdnfcmm to M2L-S’3D-1472 and as pacified herein. The maintenance
design and fabrication of the equipment. shall reflect the maintenance soncept resulting
frcm the reliability and maintainability requirements (see 3.3.3 and 3.3.4 ) and shall be in
mnsonanca with the application of ndul- design to the equipment (see 3.3.2.3).

Test provisions of the equi~”t shall be in accordance with
requi;~;t =f%%%4 and the specific test capability and class of test pr.avisi.ms
specified in the individual equipment Specification (see 6.2.1) . Equipment with test
pr.aviaions in accordance with class A or B of M2L-STD-415, to be wnitored by online auto-
matic test equipmnt (ATE), shall be in accordance with MIL-STD-1326. The test provisions
of tbe 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 Built-in monitorin devices. Built-in monitoring devices shall ha designad
d~ and repair.for e-e of s-val - m

3.6.2 Test aqui Pment. Tbe equipment shall be designed in such a manner aa to Wrmit
the use of t66equp!rmnt in accordance with MIL-STD-1364 or Publication 0969-019-7000, as
spcif ied in the individual equipment specification (ace 6.2. 1). ,

.IL-~~;~4.Wa%%s shall be designed to withstand the intended use thr.a.gho”t the
Special tools shall be in accordance with requirem+mt 63 of

life of the equipment.

3.6.4 Teat cables. Unless OtherVise specified (see 6.2.1) , test cables and extender
cards shall ~r~ and fitted with the prowr cemectors to allcn removable EJub-
assemb lies to be electri cally reconnected for maintenance.

3.6.5 Power receptacle. convenience power receptacles shall not km provided.

3.6.6 Accessibility. unless othervise specified (see 6.2.1) , accessibility shall be
in accordance with requirement 36 of 662L-STD-454 except that access to all parts, with
chassis withdrawn or access doors open, shall be frcm the front of the enclosure and with-
dxawa2 slides shall be provided with automatically .apsrated locks ta lock the chassis in
both the operating and servicing positions.

3.6.6.1 nin ed covers.
+—

Hinged covers shall be designed to minimize interference with
adjscent equi~t . en opened for servicing and shall be capable of being retained in the
open position. Einged covers shall h made readily removable for servicing and replacement.

3.6.7 Part protection. The equipment shall be so designed that parts will not be
susceptible ~amage during servicing and maintenance of the equipment.

3.6.S Protective ca s. N1 externally mounted connector receptacles which are not
L. continuous use cduirl~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
adjscent to the emnector receptacle.
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\ 3.7 Mechanical desf.. ~ construction.

,
3.7.i Construction. Equipment construction shall ~ of the lightest weight consistent

with sturdiness, sate,ty, and reliability. Equipment may include cast or fabricated con-
stxuction.

3.7.1.1 Ca:ti:qs. casti ngs shall be designed and constructed in accordance with
, requirement 21 0 M L-.T0-454. Die castings my be used for aluminum enclosures only.

Castings shall ba webbed or otherwise reinforced where required for strength and rigidity.
ExtEriOr webbing or reinforcement will b. considered in the dimensional limitations. Zinc
caatings shall not be used.

3.7.2 Enclosures. The equipment anolos”res shall conform to requirement 55 of 541L-
s’TO-454 and as specified herein.

3.7.2.1 De ree of enclosure. The degree of enclosore for equipmsnt shall b. in
accordance wi*s~-~E , 6nd shall be as spedf ied (see 6.2.1) . The degree of enclc.sure
s-cified for -vimnt exposed to the wsathar shall be watertight. The degree of enclosure
spscified for enclosures intended for installation’ within internal ship spaces shall b.
dripprcof (45 degrees). Other degree of enclosures shall be as specified [see 3.10 .11.4 (al
and (b) and 6.2.1) and shall Conf Orm to MIL-STD-108.

3.7.2.2 .xtraneous Ii ht.
-+

Un:ess otherwise s~cif ied (see 6.2.1) , enclo.nres shall
be designed to preven~ex raneous light e.scrqm.

reson~~~~.;f ~;==; %%%%%~ove 5.0Hz, when subjected to the tests of 4.8.4.1.
Un3esa otherwise spscif ied (see 6.2.1), the self-

3.7.2.4 - idit
*

Large flat sheet mstil surfaces shall have grooves along diagonals
or be provided WL o er mans to improve rigidity.

.X to’~.%%%%%%m%d%%rp edges and points of any kind ...11 be avoided.
AU edges and corners of surfaces normally exposed

3.7.2.6 Moisture m. The preclusion of moisture pockets within equipmsnt
enolosurea sha12 conform to requirement 31 of UIL-STD-454.

Equipment or portions thereof weighing more than 150 pounds
shial?<.~~;~elifting eyes. ‘LIFT Ks=” shall b. marked adjacent to the lifting
eyes. When removable lifting eyes are used, provision shall be made in the equipment for
their storage upon removal. Handles and bales shall be provided for removing units or
chassis from enclosures. Nandles or bales on the front panels of the equipwmt shall be
positioned to protect the front paael in.strumsnt.qand controls when the units or chassis are
withdrawn and when the front panel ia placed in a down position.

3.7.2.8 .%ternal connections. The method of external connections to equipment .sIIclo-
aure (s) shall as speclfAed in =R individual equipment specification (see 6.2.1) , and
shall conform to applicable reguirsments for connectors (3.4.8.10) , terminal boards (3.4.8.31) ,
and st.uffLng 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 tha enclosures.

3.7.2 .8.1 Cable entrance (cast enclosure) . On cast enclosures with a wall thickness
greater than 3/l~v bosses,~led and tapped with the proper NPT for stuffing tubes,
as applicable, shall he provided in the top, bottom or sides of the enclo.cure. Plastic
protective cap-plugs (Ca-Plugs, or equal) shal~ be instailed in cable entrance hales to
provide protection during shipmsnt or handling prior to installations.

3.7.2 .8.2 Cable entrance plates. When s~cif ied (see 6.2.1) , the enclosure shall he
provided with c~~trance plates capable of preserving the degree of enclosure specified.
space shall be provided inside the enclosure between the stuffing tubes and the terminal
iwards ao that the ships wiring will not be crushed or distorted tier. the internal sub-
assembly is mounted in the enolosure.

3.7.2 .8.3 Terminal board accessibility. Access to terminal boards and test Points
shall not be dependent upiii@ioval of cable entrance plates and cables.

3.7.3 .yiynt romnltinp The method of aguipment mounting shall be as specified in
the i“dxvadua eqtupuent apeczfication (see 6.2.1) , and shall confmm to one or more of the
maw ting arrag-nts specified herein.

27

Downloaded from http://www.everyspec.com



;-E-16400G (NAVY)

3.7.3.1 Bulkhead mountin,, * Eq”ipm.nnt i tn ended for bulkhead mcunting (except switca-
baards ) shall have mu ng pa s 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 m tr.ansndt loads to the supporting structure. Bulkhead mounting shall normally
not be used for equipment exceeding 200 pounds.

3.7.3.2 Wck or table mounting. Equipment intended for deck or table mounting shall
have Iwunting ~u~.s~ permit through bolts to be installed perpendicular to the
mounting surface and additional features to provide for installing sway brace (s) to the
UPL=X M- of *6 Wuimnt -closure when necessary for stability.

3.7.3.3 Panel mountin . E ipment intended for frent panel mounting shall incorporate
a fknge for se-n-nel % a vertical position in the enclosure. The en.k.sure
shall not project tmxe than 1-1/2 inches from the faea of the pmtel (not including oparatinq
handles ).

E ipment enclosures intended for overhead mounting shall
be l~~~~”f. ?%%g=~s a% shall incorporate mwnting features so located to
suspend the enc 10Sure and to transmit the load to the overhead structure.

3.7.3.5 Through boltinq. 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 140untin bolts. Calculations for minimum diameter of deck and bulkhead
attachment bc.lh =sed .. the minimum elastic-prcof load for grade 2 carbcm and
alloy steel as specified in M3L-B-857.

3.7.4 Rnsilient unxmts. Unless otherwise specified (see 6.2.1), resilient mounts shall
not be used. When the~ i5 permitted, such mounts shall conform to the requirem-ants of
3.4.8.24 and shall bs treated as nonstandard parts. The information required by figure 2
shall Lm submitted as part of the no”-standard parts docum%ntatio” (see 3.4.3) . The correct
resilient mxnting system shall be determined in accordance with procedures set forth in
Naval Ship Aesearch and Development Center Aeport No. 88o. The complete calculation for the
mounts selected shall @ prepared as specified in the CDSL (see 6.2.2) . Test samples may
be required at the option of the command or agency concerned. Aesilie”t nwunts for eq”ip-
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
w

Information plates shall k supplied in accord-
ance with type A or B of MIL-P-1 552 , s owing the following information:

(a) For equipm=nt designed for so~id mounting, the information plates
shall read “Install solidly. Sssilient uounts shall not bs used. -

(b) For equipments which have resilient wunts, the informaticm plates
shall state the location and n-r of mounts required, the load
ratings, resonant freque”cies, manuf acturervs name, date of !Mn-
ufacture, type and Federal stock number. Sxamplex “Sesilient
l.lountsaBottom, four each, 50 3ba. , 48Bz, Back, two each, 30 lbs. ,
35 HZ, SYZ COMp~y, January 1966, ~ 5, FSN 5340-000-0000..

3.7.5 Airborne and struct”reborne noise. Unless otherwise specified (see 6.2.1) , the
equipment shall -et = axrborne =t=rek-orne noise acceptance limits specified in
MIL-STD-740 . The grade and typs shall bs as specified (see 6.2.1).

3“’”6 -’”””’=’=”’5”
when specified (see 6.2. 1) , the eq”ipme”t shall conform

to the m.agne IC requareuents specified herein. Equipment intended for application in ships
which have magnetic signature limitations (such as minesweepers) shall also conform to
3.7.6.4.

3.7.6.1 Magnetic characteristics. The equipment shall have c,minimum magnetic signa-
ture and shall 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 Haqnetic shieldinq. The use of magnetic shielding around individual parts or
groups of parts WI1l be Pe=xtted when it is necessary to meet the requirements of this
specific=.tio. or the individual equipment specification.

2B
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1’ 3.7:6.3 Stra ma ●tic fields. ma Owiz-nt gh~ll ~ d-h~ * -ate ~ minim~
stray raaqnetio+d u~tig ~ ca ion 0981-052-6140 for guidance.

i
3.7.6.4 Edd current M6 etism of enclosures.

+ +-
Wben specified (sac 6.2.1) , enclosures

constructed of e ec~y con nuoum conducting material shall conform to the dimensional
I mqtimuwnts.

3.7.6.4.1 Skin o~ anclonures. .The skin of enolosmen constructed of electrically
COntiINIOUs sondu=e material shall sonf02m td the requirements ehowm in table 111.

Tdble XII - DiIrmnsions of ekin of enclosure.

Conductivity
of material cross sectiondl

Thickness of Limiting area of

(Relative to
area in in’ ~

material enclosure FACE

capper) -percmt
(inch) (ftz)v

Lass than 1/2 @sS than 24 -Y No restrictions
E.e.twaen1/2 ‘,eBs than 24 Lens thm 0.25 30
and 10

Iass than 10 Setween 24 to 48 Between 0.25 20
and 1

10 dnd greater &&th&n 10 p:: :2 0.25 12
10 and greater . 5

#Determinn crosm sectional area by multiplying the thickness of the
makerial perpendicular to the FACE by tha dimensian of the enclosure
parpendiculax to that F-.

~The FAa of the enclosure is that aide having the largest ele.t2i.ally
continuous conductive area.

~xf there are two or mre similar en=lomres of an equi~nt that would
optiraa21y be installed in one cou.partaMnt or within 10 feet of each
other, thene enclosures shall be considered as one item in the
follwing manner:

(a) use “Uea of Pace” of Iargeat enclosure under consideration.
(b) Tbs cross sectional area equals the number of enclosures

times tAe cross sectional area for one enclosure, or a
thickness equal to the number of enclosures times the
thickness of one enclosure.

(c) zither crosm section or thickness ‘iutybs used. CSOSS S*C-
tion will permit the use of thicker material. in general.
*Pend~ng On the sha~ of the enclosure.

‘il~e l~ts in fClOtiotes 1, 2, and 3 are for nonrotdting items Onlr.
The description of rotating items shall be submitted to the conmand
or agency concerned for approval.

3.7.6 .4.2 Fr.umwork of enclosures. The framework of enclosures constructed of elec-
trically cc.ntinwus Conduq=ve materlaf shall conform to the requirements shown in table IV.

Table N - Dimensions of framework of enclosures.
r

Conductivity of
Cross sectional

Limitinq
material relative enclosed

to coppery
Lrea (inz)~

area (ft2)~

Less than 10 MSS than 24 30
LOSa than 10 Eatween 24 to 40 20
Imss thsn 10 Between 48 to 100 12
Lass thsn 10 Greater than 100
10 dnd Greater Less than 10 1:
10 and Greater EOtween 10 to 40 5
10 and Greater GrEater than 48 2.5

~{m==en~qe of ~nductivity refers to the elactiical

conductivity of materials relative to copper. Cormon
IOateriala having conductivity 1.ss than 10 percent of
-Dmr are steel (all tvpes ) and nickel-copper-alloy.

Footnotes continued on next page.
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~por non-uniform croms sectional aree,8, an equivalent
czoss oectional saw may tm used. Thin equivalent
exoe.s sectional area shall be that which will provide
the S- electrical resistan.=a dround the looP as the
ndn-unifoxm cross sectional area.

~The area enclosed by the largest di~nsio”s of the
fravtawork shall not exceed the values of this column.

3.7.7 Gears and cass. The design, manufacture and assembly of gears and cam shall be
in accoxdwiii~q=-nt 48 of M2L-STD-454 .

3,7.7.1 Life ex ctanc . ‘fhe life expectancy of geafs and cams in terms of hours of
aq.ipw!nt opez=n- of gear operations shall be as specified (see 6.2. L).

ing d%~i’sb=%$%-colhrs, gears, cams, and similar parts to their asse-
Unlese otherwise specified (see 6.2.1) , positive lock-

ciated shaf tn. The shaft locking devices shall be resistant to looseninq. Taper pins and
set scxewa shall not ha used for gear trains and cams.

3.7. S Controls, indicators and panel. laYout.—

3.7.8.1 Controls. Controls shall conform to requirement 28 of !41L-sTD-454.

3,7.8.2 Illumination. Controls, switches, and dials shall be illuminated by lighting
sources integral with zm.soci.atedequipment. All light sources, including indicator lights,
shall be diumer controlled, either singly or in a group, either optically or electrically,
from mLnimum discernible intensity to full brilliance, and shall provide uniform illomi”ation.
Dials and other displays shall be readable in all levels of illumination from 28 footcandles
(fc) (white), to 0.03 fc (red) of incidmt illumination. Where the observation of an object
or surface is Critical to the operation of equi~nt, the illumination shall be from two or
more sources .

3.7. S.3 Panel illumination. When panel illumination is specified (see 6.2.1) , inte-
grally illumin=panels shall ba in accordance with .J41L-P-7788. If the two-piece panel
system is used, it shall be in accordance with type VII of MIL-P-77S8.

3.7.S.4 Dial lamsx. Dial lamps shall k energized from the secondary of a transformer
and the lighting circ!ut shall be equipped with a rheostat, or other control device, to vary
light intensity from maximum value to minimum discernible i“ten=ity when all lamps, or 50
percent of the lamps are operative. At 115 VOltS itlplltto the transformer and with all
lws OPrati-, the lamp socket voltages shall not exceed the values as shown in MS-15571.
Dial lamps shall not be connected in series.

3.7.8.5 - for dark ada ted areas.
-%%=

when npacif ied (see 6.2.11, equipment shall
be designed for use i~a~dapte
and mti

- Indicators shall use clear lamps with red filters
- _8ncil type marker discs. Light globes shall use red transparent. heat resistant

acrylic plastic material bavinq transmission characteristic that essentially follow the
curve of fixture X (curve of light transmission of red material shmm on sheet 103 of Draw-
iny 9000-s6405-74222) . There shall ba no bright refledtive surfac~s visible to the operator.

3.7.0.7 Dials and po~ters for unit. .....
+mmi..ath sha~ave dark faces w’

self-contained red illumination.
and pointers f~i~av ng sel~o~~
whita numerals, graduations and lettering when viewed under high level ambient illumination
and shall present red numerals, graduations and lette=i”q when the int.arnal illumination is
snergi zed and viewed unaer low leve1 ambient illuminat ion. In units having a single indi-
cation, the pointer shall have a white torder. In units having two concentric indications,
distinctive nmrals and shapes in addition to a white border shall be as specified (see
6.2.1).

3.7.S. S Dials and ointer. for units not havin
and POi”tESS fOX LUIltSno+,~,~t~ii%hatic.n shall

—.— self -contained illumination. Dials
have white faces with

black ntumrals, graduations, and lettering. I“ units having a single indicator, the pointer
shall be black. In units having two concentric indicators, the numeral and pointar colors
shall be as specified (see 6.2.1] .

30

Downloaded from http://www.everyspec.com



P

I

b

t

HIL-E-16400G(NAvY)

3.7.8.9 Dial sizes. The size dial markings, dial windov openings, and dial windows
shall be.as sm=i~ea 6.2.1).

3.7.8.10 Dials and
=?=?

Unless otherwise spe.cified (see 6.2.1) , dials and pointers
for application=e=an m ng (see 3.7.8.11). shall confom to the following require-
ments . Dials shall k of plastic materials. Pointars shall km 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 Em placed as close as practicable to the dial
window. The dial faces, markings, lettering, graduations and pointers shall have a matte
finish. “Order systsm= dial markinqs shall ix in accordance with Ocawinq 9000-s6504-73687.
The markings shall b frea from distortion with clear and sharp edges. The width of the
pointer tip shall ba the SAMS 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 Tunf n dial ue.chanisnw. Tuning dial mechanisms shall conform to requirement
42 of M2L-STD-4 &—

3.7.8.12 Windows. Where o~rating controls are so arranged as to require the reading
of dials throug~-s i“ the panels or the control housings, the window shall be provided
wish glass (see 3.4.9.9) secured to tha panels by mans of clips or other devices. The use
of cement alone for mecuring the glass is not acceptable. Requir.mndnts for dial windows for
submersible units shall b-s as spt.:ified (see 6.2.1).

3.7.8.13 Panel layout. Panel layout and arrangement shall lx subject to review by
khe command or agency concerned as ,specified (see 6.2.2) and conform to requirement 28 of
MIL-STO-454.

3.7.8.14 ~ totalizin meters. The ti= totalizing meters shall h provided in
~ ~-S3’D-454 to indi.ate .siapsed tima for both standby andaccordance with requxrermnt

operation. Time meters shall not be of the electrochemical type. Circuits to be monitored
by the tinm meters shall be as specified in the individual .quipmant specification (see
6.2.1).

. . . . ;~k~~wof .1.-ST.-454.
The thermal design requirements and criteria shall & in accord-

Tha TDC (thermal design conditions) shall be the
thermal environment and electrical operating mode (s) specified herein and in the individual
equipment s~cif icat ion.

3.8.1 Seat removal methods. The heat removal mthod selected shall be the simplest
and most eff=v~m~ill remove 80 Prcent of tbe total heat yenerated within
the heat generating circuitry. Publication 0967-437-7010 shall b-s used an guidance in the
design and selection of the cooling methcd employed.

When forced air is used as a cooling method, the inlet
to o~igil&mp-e%%%%% shall not exceed 14-C.

3.8.1.2 Water. The requirements and msthods for water cwiing shall conform to MIL-
w-21965 and th~~rf ace compatibility requirements of section 101 of MIL-STD-1399.

3.8.1.3 Ventilaticm openimgs. Ventilation o~nings shall be consistent with the degree
of enclosure specifmd m the ndfvidual equipment specification and ducting requirement for
hazardous atmosphere (see 3.10.11.4).

3.8.1.4 Ur filters. When forced air cooling is used, air filters shall be located
at all air int=s and shall be readily removable for cleaning without disassembly of the
equipm”t.

3.8.1.5 _ during maintenance. Unless otherwise specified [see 6.2. 1) , equipment
containing heat crlt. cal parts wblch =Y ~ d~ged by excessive heat when a chassis is
withdrawn for maintenance and adjust.m.z.ntshall M provided with an integral cooling system
to PXC.Clude such damage.

sitiv~.~;~ts%%l%$%%%~e thermal stress identified in the reliability predication
The operating temperature of beat dissipating and heat sen-

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 one or more of the following,

[a) Physical separafio”.
[b) Use of thermal insulation techniques.

31

Downloaded from http://www.everyspec.com



MIL-P,-16400G(NAVY)

(c) PlaC_nt of such part~ upstream in the cooling fluid or path, and
heat BOUI=OS dOWIIStSO=i..

(d) Maximum use hall M made of conduction techniques to remove heat
from heat dissipating parts along short mtallic paths of large
cross-sectional area to the heat mink or exchanger.

3.8.3 Surface ta
+Y%

Temperature of exposed parts, including equipment enclosures,
front panels~era ng con roln that will be a safety hazard to operating and maintenance
personnel @hall be in accordance with requirement 1 of MIL-sTD-454.

3.8.4 Thermal instrumentation. Unless otherwise specif iod (see 6.2.1) , equipment
employing fo~r ~iquad cooling shall have those tmpeS8tUre, pressure, and flov-rate
indicators that are necessary to permit Ovrating and maintenance personnel to determine
and evaluate the Wrf oru.ante of the heat removal system.

3.8.4.1 ‘3hes’malsennor location. Sansing elements shall b9 installed at appropriate
locations inei~w-nt to detect abnormal temperatures md 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 ahutdrmn. Unless otherwise specified (see 6.2.1 ) each unit con-
taining heat sensitive parts shall be provided with automatic shutdmm device (s) which shall,
when the maximum thermal stress is reached, automatically shut off operating power to the
unit and other units which would be damaged hy the shutdown. This automatic shutdown shall
not cut off power to the thermal indicator (s) and internal cc-sling devices such as fans and
P-S. A Wsitive ac~On switch (battle short) shall be provided for manually overriding
the automatic shutdown fe.ture.

mess.~~’~d %%%#~-~1 data shall be perfozmed cm those parts dissipating 1 percent,
Unlems otherwise sp.scified (see 6.2.1), a thermal survey to

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 stress identified in the reliability prediction report
and the part dexating requirement. The thermal data shall include but not be limited to the
actual ouerating temmrature of the Dart and am’ visible evidence of deterioration of the
equipmen~.

3.8.5.1
conditions:

(a)

(b1

(c)

(d)
(e)

- conditions. The survey shall be made on equi~nt under the following

maximum oparating temperature range as specified in the individual
equipment specification (see 3.3.5.1 ).

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

Continuous equipment operation for a time spa tiat will achieve
thermal stabilization.

cooling system operational, if other than natural metbcda.
Equipment cabinets closed.

3“8”5”2F%w=5- Proper techniques such as thermocouples, infra-red photo-
graphy, chemaca s or ca I rate thermal sensitive materials that will accurately measure
temperatures shall ba utilized in the survey. The mnthod used to measure temperatures shall
not affect the accuracy of the u.s.suremant an a,result of the “Ee.t Sink- offeet or fOr any
other reason.

3.9 Ide.ntification and markinq.

3.9.1 No!mnclature (item name and t e designation) .
+th

Unless otherwise specified (see
6.2.1) , item names and t~~s~t~s 0 e equipment shall k established in accordance
with requirement 34 of MIL-STD-454.

3.9.2 Serial numbers. unless otherwise spacif ied (see 6.2.1) , serial numters are
required for~i~el of the equipment to which an identification plate is to be
applied ~d shall ‘==PIY with the requirements of M2L-E-21981.

3.9.3 w est for nomenclature and serialization.
*’

tiqueat for nomenclature and ser-
ialization s a e m accordance wl=~L-E-219131 and shall be prepared as specified in the
CDRL (see 6.2.2) .
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I
3.9.4 Narkin . Nc.rking of the oquipmnt and items thereof shall confOrm to requirement

67 of NIL-S.T*%3 as sp%cified herein. unless otherwise specified (see 6.2.1), marking
shall confo~ ~ we nc,_l sa~ice ~qui=ements of MIL-P-15024/5.

)

3.9.4.1 Naterial. The material selected for identification/information plates and
their fastening device (s) shall be compatible with the msterial of the itsm on which the
plate is mouted.

3.9.4.2 N.auntin and location.
+——

Identification plates and information plates shall be
mounted h a COMp cuous .spa~ generally cm the front panel of the item level to which it
aPPlies. When space does mot parmit mounting the plate on the front or frent panel, they
MY h mounted externally or internally in locations easily accessible and the ‘~vernment
assigned identif icatiOn -d serial nUM&JrS shall be parmsne”tly marked on the t:nt panel.

3.9.4.3 Mhesive backed identification lates.
identlficatio” plates type G b-P-15024 shall not be used.

Unless otherwise specified (Bee 6.2. 1),
adhesive backeii

3.9.4.4 Conductor identification. Conductor identification shall be in accordance
Witb requirement 20 fm2 L-STD-454 . All n.a”-insulated wire leads i“ excess of 4 inches
shall be color cded”by !se.e,nsof colored lacquer spotted near terminals, except when the

! leads terminate at marked terminalm or when the terminal designations and the placement of
the leads provide ea.qy lead identification.

3.9.4.5 Terminal end identification. The ends of all conductors which terminate in
lugs shall be clearly aiiperman.sntly marked with the conductor identification. Markings
shall h made C,IIwhite synthetic resin tubing conforming to typa F, grade a, form U, class
I of N2L-1-631 .X on palyvinyl chloride pressure sensitive adhesive marking tape. All wire
markings shall be clearly visible in the assembled equipment. The ta~ msrkers shall hs
tUghtly wrapped with at least two turns sround the wire.

3.9.5 Lahelinq. Labeling on equipment shall conform to NIL-STD-1472.

3.10 S stem - ro ram. Nhen specified in the individual equipment specif icaticm
(.~e 6.2.l)~=ontract-l develop and maintain an effectdve BY.... safety program
that is planned and integrated into all phases of design, prodwxion, and testing of the
equipment.. The system safety program shall provide a disciplined approach to identify hazards
and prescribe c.axre=tive actions in a timely cost effestive ❑anner. The system safety prc.-
gram tasks shall be specified in a formal plan (System safety Program plan) . The plan shall
includa requirmnts to he imposed en each subcontractor to assure compatibility with the
system safety prcqram for the equiprmnt. MIL-STD-882 shall be used as quidance for preparinq
the System safety Prcqram Plan (SSPP) as specified (see 6.2.2) .

3.10.1 Safety testi”q. Tests shall he proposed in the sSPP to validate the safety of
the equipuent.

3.10.2 Inte ration of associated diaci lines.
SSPP how safe-ti~ace with

The contractor shall indicate in the
ethanes in order to prevent duplic.aeiom of

effort.

3.10.3 = review. Safety shall be an htegral part of all design reviews held for
all the equipment, s-ems, and parts. The contractor shall conduct system safety pro-
gram reviews. ~ere possible, the system safety program reviews shall bs conducted as part
of the overall pxoqram review to assess the status of compliance with the overall safety
objectives. This review shall identify SUY deficiencies of the system with respect to safety
and provide guidance for further analysis or design effoxt which may be required. Qualified
contractor system safety personnel shall attend these design reviews. ‘fbecommand or ag=ncy
concerned shall be notified prior to each system aafaty program review, to permit participa-
tion by a representative of the cormnand or agency concerned. A summary of the safety design
review shall be prepared as specified (see 6.2.2) .

proca~;;~~’de=d%$%i$e contractor shall .w”.sib
Criteria and considerations. The equipment design and operational

r, but not be limited to the following,

1

I

(a) Avaiding, eliminating, as reducing identified hazards by analysis,
design selection, material selection, or substitution.

(b) Cmtrolling and minimizing hazards to personnel, eq”ipmmt, and
material which cannot be avoided or eliminated.
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(c) Imolating hazardous substances, parts, and operations from other
activities, areas, personnel, and incompatible mdterials.

(d) IncorpOXating “fail-saf e“ prinaiplas where fe,ilures would disable
the system or cause a catastrophe through injury to personnel or
damage to wquipment.

(e) Locating equipment parts so that access to them by parsonnnl during
Opration, .aintenCUI-, repair, or adjustmnt shall not require
exposure to hazards such as chemical burns, electrical shock, cutting
edges, ah.mp paints, or toxic atmospheres.

(f) Avoiding undue exposure of personnel to physiological and psychological
stresses which might cause errors leading to mishaps.

(g) Providing warn; ng and caution notes in operations, assembly, m?dntenancs,
and repair instr.mtions J and distinctive markings on hazu.dous partb
equipnmnt, or facilities for personnel protection.

(h) winimizin9 damage or injury to wrsonmel and equi~nt in the event
of an accident.

3.10.5 = safet rec.dence. Actions for satisfying safety requirements in order
~ ~ HOVever, a lower level action shall not b takenof preceden- are s6mcI led erexna ter.

unless the high4r level action *S not possible or practical I

(a) Design for miniu.um hazard
(b) Safety tiViCRB
(c) Warning devices
(d) SPcial procedures

3.10.6 S stem safet check list. A system safety check list shall ha prepared as
specified (see%2~ system safety cheek list is a feruvd means of providing assurancw
that all required and ide”tif ied safety requirements that minimize, control or eliminate
hazards have been incorporated in the system or equip~nt design and as-built hardware and
verified by review, test, or other method appcoved by the cmr.mand or agency concerned.

condi~;;~;’f~- ‘al’aes-
Safe.ty analyses shall be perfonmd to identify hazardous

a purpose of their elimination ox control. Analyses shall be made to
examine the equipmmt, subsystems, parta and their interrelationship to include logistic
support, training, maintenance and operational environntants.

3.10.8 Conce tual safet anal sis (CSA).
f.anmd for the SW&m. dm&= a%&&%;eYf$%t~t~
to be considered shall include, but are not limited to the follwi”g z

shall be per-
study . Areas

(al System environmental constraints.
[b) Ccuauatibilitv of materials.
icj Des~9n Of Czltical controls to prevent i“adverte”t activation

and employment of electrical interlocks.
(d) safe operation and maintenance of the system.
(e) Training and certification pertaining to safe operation and

maintenance of the system.
(f) Life suPPort requirements and their safety implications.
(g) Fire igrution and propagation sources and protection.
(h) Fail safe desiqn considerations.
(i) Protective clothing, equipment, or devices.

The contractor shall conduct a design safety
maly::;”iz, ‘=;=.~~h~-; an .3xpa$lsi0riOf th.3C.2.C.ptUd S.f~ty ~dy.,..
It shall be perforntad to determine from a safety comideration, the functional and interface
relationships of parts and equipment comprising the system.

3.10.10 Functicmal safet anal ses. ?umlyses shall be performed to identify activities
or o~rations which can, ~ihnt nature, lead to a situation containing a potential
for injury to personnel or damage to equipment. The areas of ttm analyses shall include but
not ba limited to the following I

(a) Specific safety installation req”irerrents.
(b) Sp9cific safety testing requirercents.
(c) Specific operating requirements.
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I (d) 6P0CifiC Safety WJpOfVi,iOn.
(0) SPOCif ic safety haodling requirements.
(f) SafOtY training requirements.

:SA, DSA, engineering data, procedures and instructions developed from the engineering design
shall ba used in SUppO~ of this effort.

Criteria. Sguipment shall bn designed and constructed in a way that
and maintamrma wzsonnel. External mm.ing parts which are

a ~~ntial hazard * personnel shall b avoided vherever practicable. when their use is
unavoidable, Psitive prot.act.ionin the form of a gtmrd shall ba provided. Sharp corners
and projection which mdy cause injury in a rough sea or on which clothing may catch shall
be avoided. The foil-ing are so- of the known safety criteria that apply, others are con-
t~nad in documants such as WIL-STD-454, and 3.10.11.1 through 3.10.11.6. The unknown safety
criteria are those that are developed as a result of safety dnalyses. All safety criteria
-hall be. included in the system safety check list (sea 3.10.6) .

3.1O.11.1 Safet ( rsonnel hazard) .
reguireumnt 1 of+T*aiifie,d herein.

Safety (personnel hazard) shall conform to

round. A safety ground shall ha included in all power cable assemblies
that %~~”%%%%%ats ~ a source fox primary power. The safety ground shall be
accomplished by utilizing: thrae pin camectors, three conductor cables, having one bla=k,
one white and one green color coded Conduatc.rs. The gre.an wixe whall be connected to the
grounding blade or pin ‘Bm for the t~ mnmctor used. Input power cable assemblies shall
ba f&bricated in accordance with 3.4.S.4.1.

3.10 .11.3 Interlmk indicator. Interlocks shall have an indicator (illuminated jewel
or globe) , locatea in a positl on cfearly visible to personnel, on the chassis co-related
with the safety interlock to indicate that it has been disabled.

3.10 .11.4 Hazardous atmosphere. When specified in the individual eguipuent specifica-
tion (see 6.2.1), *e mip~nt. or Wrtions thereof expoeed to an environment with a haz-
ardous a~apheric mixture (see 6.3.3) , the aguipment, or portions thereof, shall b-a protected
by one of the foil.ming rmthods %

(a) Fmclc.sad in a heavy-duty, explosion-proof housing as defined by H1L-STD-108.
(b) Saruatically sealed conforming to the hermmtic enclosure requirement of

6UL-STD-1OS.
(C) tiedded (potted).
(d) Provided with pressurized ventilation ducting which prevents the hazardous

atmosphere from coming in contact with the sparking mechmi sm.

3.10.11.5 wRference/signal voltages. Unless otherwise s~cif ied (see 6.2.1) , eguip-
MEnt utilizing external raference/signal voltages in excess of 30 V, shall have the provision
for interrupting the reference/signal voltages during maintenance actions.

3.10.11.6 Leakage current (e i~ When practicakd e, the leakage current of the
eguipnant shall not exce~ o groun , whether 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 t

‘DANGER - Da not energize this Rguipfwmt unless frame and
.-, all exposed nmtal parts are grounded. -

3.11~.Workmanship?. Workmanship shall conform to requir~nt 9 of MIL-STD-454.
-.

~ QUALITY ASSUMCE PROVISIONS

4.1 Resnonsibilit for ins e,cti.an.
*e:eplier is respons%b~fbfo-.e of .11 inspection reqdremsnts as specified

Unless otherwise s~cif ied in the contract or order,

Except as othervise s~cif ied in the contract or order, the supplier may “se his
mm or any other facilities suitable for the performance of the inspection requirements
specified herein unless disapproved by the Gwernment. The Government resenes the right to
wrfor!n fny of the inspections set forth in the specification where such inspections are
deemed .-cessary to assure s“pplias and smrvices confon to prescribed raguirements.
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4.1.1 Contractorn 0 alit control s stem. 3%s supplier shall provide and maintain
an effectiva qua iity cont%l+tem a.cnp-tn the Co.ernmmt covering the sw.plies and
services beinq procured. unless othewise specified (see 6.2.1), the quality program shall
be in accordance with M2L-C-9 858 and when =pecif led. a quality assurance plan shall be
prepared as spacif led (see 6.2.2).

4.1.2 Government varif ication. All quality assurance op.arations Pe.rformmd by the
supplier *11X be subject Government verification at any tima. Verification will consist
of (a) surveillance of the operations to determine that practice, methods, and procedures
of the written system are bninq properly applied, (b) Government product inspa!tion td meas-
ure quality of product to be offered for acceptance, and (c) Governm.snt inspection of deliv-
ered items to assure complimme with this specification and as specifiad in the contract or
order (not excluding -y requirement of the specification for which detailed tests are not
s~clfied bereinl .

4.2 Classification ~ inswction. The methcds of inspmxion fall within the follming
claseif icaiions

(a) First article inspection
@J_9Wity confo~e .Mm=t40u_
~, (i)’ -.Ction ins~cticm tGrOup A)

(2) pXOdUCtiOn COIItrOl iIISpeCtiOn (Group B)
;“<”: *3) ..Environmental insp-3cti0n (Group C)

“ .~,

ction. The item(s) desiqnaC.3d for first article inspection
as s:;%d%% Wh-jetted to all examination and tests necesmwy to d:
mine compliance with this specification and the individual equipment specification.
othetvi.e specif led (see 6.2.1) , first article inspection shall include examination and
test shown in table V and shall be performed as approved in accordance with 4.3.

4.2.2 Qualit~ conformance inspection.

4.2.2.1 Production inspection (group A). Unless otherwise specified (see 6.2.1) ,
production insp.xtion shan 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 Prc-duction process such as, functional and performance test at a
limited mu!ber of Pc.i”ts in the required ranqe, tests which detect deviations from design,
tests of controls/adjustments. and teats which detect hidden defects of materials. Unless
otherwise sp.scified (see 6.2.11, production inspection shall include the examination and
tests shown in group A of table V and shall be performed as approved in accordance with 4.3.

4.2.2.2 Production .wntrol ins ection ( rou 0) . Production control inspection shall
~* ~2.1). ,h,s inspection shall consistbe conducted” on a aampixn~ as specx e

of the ~amination and tests which encompass functional and performance tests throughout
the entxre ranqe of operation; testm which will detect any deterioration of the demi.gn by
wear of such items aa dies, molds, and jigs, and by substitution of different parts I tests
which detect deviations in th= procaseinq of the materials 8 tests to determine temperature
rise produced in operation and ability of equip=nt to withstand this heat; tests of effi-
ciency: and tests of the performance with othar quipment in a system. ?hese tests shall
be performed on fh. complete equip-nt as offered for delivery. Unless otherwiss specified
(see 6.2.1), production Control inspection shall include the examination and tests shdwn in
qzoup B of table V and shall b perforn!.sdas approved in accordance with 4.3.

4.2.2 .“3 Environmental ins Ction ( rou
+Yc)”

.EnVironumntal inspection shall b con-
ducted on a samplxng basis as specs led see 62.1) . This inswction shall enc!cmpass envi-
ronmental tests to prova 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, effeet of salt air) ; and tests of the effects
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 ~rformed
as approved in accordance with 4.3.

4.3 Examination ~ test
*

Tbe SUp@ie= shall mubmit a Written emaminati.an and
test plan which Containn ~rora ures, data forms, a list of test equipment to be used and
the sequence of tests for performing first article and quality conformance inspection to the
command or aqency concerned via the Cnven’umnt inspector for approval prior to beqinning
inspection as specified in the CDR3, (see 6.2.2). .Examinatlon and tests shall be identified
in accc.rdanca with 4.2.
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.lbhla v - P.xnmimation sad tastm ..— -- . ——- . . . . ..

Cnmlity cOnformance inspection

subject Nnquirement
Teat First

mth.ad article GrouP Group GrouP
(A) (B) [c)

Surfaca examination 4.8
wdght 3.3.2.1 4.8.l(a) x x

3.3.2.2 4.8.l(b) x x
Parts and
materials ““ 3.4 4.8.1(C) x x

Finish 3.4.11.3 4.8.l(d) x x
&larking~ 4.a.l(e) x x

:%&>’ X
4.8.l(f) x x
4.8.1 [9) x x

~~iAnca 4.7.2 x x.
3.3.1 4.8.2 x x

Temperature
sequence 3.3.5 4.8.3.1 x x x
Lou tsmparatura 3.3.5 .2.1 and

3.3.5.2.2 4.8.3.2 x x x

High tafqerature 3;3;5;;i;2e.nd
4.8.3.3 x x

3.:.; .3
x

Uumidity 4.8.3.4 x x

Salt fag 3.3.5.4 4.8.3.5 x x

Sunshine 3.3.5.5 4.8.3.6 x x -/-
Fungus 3.3.5.6 4.8.3.7 x
Mind velocity 3.3.5.7 4.8.3.8 x
Icing 3.3.5.8 4.8.3.9 x
Hydrostatic pres8ure 3.3.5.9 4.8.3.10 x
un~lnpr explosio n 3.3.5.10 4.8.3.11 x

3.3.5.11 4.0.3.12 x
Nuclear air blast 3.3.5.12 4.8.3.13 x
Shock 3.3.5.13 4.0.3.14 x x
Vibration 3.3.5.14 4.8.3.15 x x

Inclination 3.3.5.15 4.8.3.16 x x
Magnetic field
envir0nu4.nt 3.3.5.16 4.8.3.17 x x

structural intsgrit y 3.7.2.3 4.8.4.1 x
Airborne and
structureborne
noisa 3.7.5 4.8.4.2 x x

EnclOaure 3.7.2.1 4.8.4.3 x x
g~detic 3.7.6.1 4.s.4.4 x x

3.4.11.5 and
3.4.11.6 4.8.4.5 x x

Steady state
voltage and
frequency 3.5.1 4.s.5.1 x x

Transient voltage 3.5.1 4.8.5.2 x
Transient frequency 3.5.1 4.8.5.3 x
Spike voltage 3.5.1 4.s.5.4 x
Pwer interruption 3.5.1 4.8.5.5 x x
Power and power
factor 3.5.1 4.8.5.6 x x

Insulation resist-
ance 3.5.3.2 4.s.5.7 x x

corona -asurs=nt 3.5.3 4.8.5.8 x
Leakags current 3.10.5 4.8.5.9 x
Dielectric with-
standing voltage 3.5.3.1 4.8.5.10 x x

ElOctrOmawtAC 4.8.6.1 x
interference 3.5.4 4.8.6.2 x

4.8.6.3 x
Thermal dSSim 3.8 4.s.7.1 x x
Water cooling 3.8.1.2 4.0.7.2 x x
Accelerated life 3.3.1.1 4.8.8 x x
Reliability tsmt and
demonstration 3.3.3.1 4.8.9 x

maintainability
demonstration 3.3.4 4.B.1O x

———
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.ach f~~~otl% _mon.txation to b. Ptrforrmd. The t-t ps.ae.d.ras shal, in.luda ~~
Test pmcad~m ●hall ddntain ctop-by-stap information for

pr9pkrati0n for t8st, Cenn.ctions, ●djuotxmnta, m..uramn~, including t.. t parammtars and
tolarsncs Ihlts, and discdnmction of itm vmdor test.

i

. . . k’d”k.%$%S%%+%%$and ,caracy.
Tha to-t a.quipmmt list shall idantify the teat equip-

, \

special test ~Uip~nt shall ●lso be
listed and idantifiod as to its capability to COrroctly parform th taats.

\
4.3.1.2 Test ~ form. ?amt data fofms shali ba prepared for ●ach of tha procedures. ~

Thesa form sh~ org~d to indicate tlm ●cccptsnca test limits of the test md the
actual -adinga obsorvad. 2n addition, ttm farm shall indicats a statement of acceptance
or rajoction ●fter ●ach teat. hlmn taat data forma ●re specified by the referen-d specifi-
cation , thay chdl be utilized. The fom shall contain a signature snd date block for
Certification of tlm data by the te.t .ngin~r. I

4.4 Test nport.s.

rasul~’:: a%%%%lme~pacified in the CDRL (see 6.2.2) .
ra rt. A first article ins~ction report containing ‘1

When the tests
ara p.zforrmd in ●ccfmdanca with refermc.d dacumntt, the teat data and test data forma
8hall =uply with thso relerencod docuumks.

-w ti%%ht. of ,,,
conformance ins ection re ro.,+ +, Quality conformance inspa.tion reports I

tasw per 0- s a 1 ba prapased as specified (SW 6 .2.2).’ /
The report shall list the serial numbon of tbo aquip~nt testad. sad the data tested.
~.n tat. ert ~rfo~d in accordance with ftfaranad dOcwIwtS, the test &t.3 dnd test
data fOrms shall co~ly with thame mferanrnd documanu.

I

.pecifig~’ha%%%i%%%iudad in tba reparts of 4.4.L a.d 4.4.2, together with tha ~
hy failura occurring during or ●s a result of tcmfn

probabl. -we of failure and corrective ●ction taken.
I

4.5 Test facilities, chanbers, and apparatus. Tut facilitiaB, Chafrbers, and apparatus ~
uaad in coniiting the tests apecifie=erein she.fl bm capable of mteting au of the appli-
cab La test ~nditions .

4.5.1 T9St cbtiar.

4.5.1.1 Volm o~ ~ ch.wrber. ‘fhe volumt of the test chamber shall be much that the
bulk of the it=ar teat w~ interfere with the generation and maintenanrn of appli-
cable tezt conditions.

4.5.1.2 Heat source. The heat source of the teat facility shall be so located that
radiant heat w~no~l directly on th. test item, axcept where the application of
radiadt beat is one of the test conditions.

4.5.1.3 Location ~ tempe rature _ Unless otherwise cpecif ied (sea 6.2.1) ,
tbarmocouple. or other temperature sensors utilized to determine or sontrol the specified
chamber ta~eratura shaLl be centrally located within the test ch~x where pessible, or
in the return air stream, and shall be baffled or otherwise protected agaimst direet
lxpingexant of supply air and again8t radiation effects.

t. cAX J%%?p.araimt..s,
o~ ~ a aratua. Tbe accuracy of instrument and teat equipwnt used

+= located at a Government testing laboratory, at the
contractors plant or at an independent testing facility shall satisfy the requirements of
HIL-c-45662 for calibration @cle of specific instr~nta. Nemrda of calibration history
shall be maintained and the latest calibration date shall bo attached to each test instru-
mmt. All Lnstrutmta and test eguipumnt used in conducting the tests apacif ied herein
shall :

(a)

(b)

[c)
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Confozm to laboratory standards whose calibration is tracable to prinw
#tandards at the U.S. Mational Bureau of StmidtTrda; I

mva an arcuracy of at Iawt one-third the tolerance for the paramters to be 1
measured. In tie went of conflict between this accuracy and a requirement I
for accuracy in any OM of the specific test methods, the epecific test
nmthod shall govern;

Be appropriate for mtamring the test parameters.

/
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4.5.3 stabilization .af test tab~rat.re. Unless otherwise specified (see 6 .2.1), /
taxrs,tum ,tabil ization w~l~vo eon ●ttained whan the temperature of any part of the
taSt itam considered to have ths longeet ,b.-l lag doe$ mot change motw than 2.0 ‘C“-(3.6‘P)
per hour .

4.5.4 Altitude conditions. ‘fbo equivalent pressure corresponding to altitude may be
obtained fros U.S. Standard Atomsphara 1962.

4.6 Standard tast conditions. Unle#s Othemise specified herein or in the,individual
aquipnmnt ~a~ (Bee 6.2.1) , all maaurermnts and tests shall be made under the
foil.wing stsndard ambient condition r

(a) Teraturn 23” ~ 1.4*c (73- ~ 2.5*FI.
(b) Relativa humidity 50 ~ S percent

(c) A~~pheric pressure 7251~~ nm of rmcury (Z 8.s ~~”~ inches of mercury).

4.6.1 P0rf0rmAnc4 !masureumnt. All performance meaaure~nts shall be made with
instmmmts of the accuracy spaci ad in 4.5.2.

4.6.2 Tolerance. Unlsss othekwi*e Smcif ied (see 6.2.1) , toler.s”ce of test cmditi.ans
shall be as ?O1lWS:

(a) Test chamber.
(1) Air tar%.eratura at the control sensor x +1. 4*c (?2.59P) . Temperature

gradient acrosm the cross-saction.al are= Occupied by the test item
shall rat exceed O.3-C [0.5*P) per foot in any directi6”.

(2) Pressure: Shen meanured by devices such 8s manometers, +5 percent or
11.5 mm (O.059 inches) of merc~, whichever provides tie greateat
accuracy .

(3) wlativa humidity at
(b) Other tolerance.

(1) Vibration amplitude:
(2) Vibration frequency:

4.7 Performance o~ g.

the control sensor: ~5 percent.

Sinusoidal, f10 percent.
~2 ~rcent, or fl/2 Sz belcu 20 EZ.

4.7.1 Installation of tist item in test facilit
in tb* teat ?acili

.—
+

me test item shall be installed
ty in a manner = =l=Mu ate service usage making connections and

attaching iaatrtnnentation - nacassary. Plugs, covers, dnd inspection plates not used in
operation, but used in servicing shall remain in place. SiIenmechanical or electrical
cooc.na are not used, the connection normally protected in mexvice shall be adequately

For teata where tampsrature values are controlled, tha test charcb.ershall be at
standard ambient conditions when tha test item is installed. The test item shall then be
operated to determine that no malfunction or damage wan oaus.sd due to faulty installation or
handling. The requtxenmnt for opt!ration following inatallatidn of the test item in the
test facility is applicable only when operation is required during or inunediately following
~suxe to the ●pecif ic test.

4..7.2 Pre-parfOman~ test. Prior to preceding with any of the test methods. the
test item shall ba operated =r the mtandard ambient conditions (eee 4.6) and a record mada
of all data necessary to determine cowliance with required Wrformanca. These data shall
provide the criteria for chackimg satisfactory performance of the test item either during or
at the conclusion of the teat or both, as reguired.

4.7.3 Perfomnanca check during test. When operation of. the test item is required
during the test axpomre~ operation and performance checks shall be of sufficient duration
or shall be repeated at appropriate intervals to insure a record of comprehensive comparative
data for wmparimon with dtta recorded under standard ambient conditions.

4.7.4 Visual examination ~ failure criteria. When spocif ied herein, the test item
shall be visu~examined and a ra~da of any damage or deterioration resulting from
the test. If a test chtictr is used for thm test, a visual axaminatiom of the test item
within the chamber sha21 be perfo~d at teat conditiom, tien p.xaible. upon completion of
the tact, a visual examination of the test item shall be p-arfoxumd again. after the test item
has Iman returned to standard ambiant conditions. Deterioration, corrosion, or change in
tolerance limits of any internal or external parta which cnuld in any canner prevent the test
itam from -sting operational service or maintenance ra.quiremeata shall provide reason to
consider the test itam as having failed to withstand. the conditions of the test. Makage
or discoloration of impregnating cc+qwunds shall b. considered damage and cause for
rejection
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4.e T*st Wthods .

4 .s.1 surface examination. The eguipmnt shall be examined to ensure compliance with
the applicab~ranced spemffications with respect to t

/la) Neight (see 3.3.2.1).
(b) S120 (see 3.3.2.2).
(c) Parts and materials (see 3.4).
(d) Finish (sea 3.4.11.3).

/(0) Narking (s00 3.9).
(f) Safety (sea 3.10) .
(g) Norkmanahip (ma 3.11).

:n the procmsn of examination, the item shall not be disammmbled in a manner that will
affect the parfarmanca, durability or appearance of the item. T21G examination #hall inc? U&
a check of all operating controls, circuit functions, test provisions and adjustmantn.

4.S.2 Performance ~. The equipae”t shall be ●bjectsd to a performance teat
including all operating controls to determine compliance with the performance par~tars
and a.sfety raquiremnts herein and the individual equip~nt specification.

4.8.3 Environmental ~.

opera~i~~3~d ~-n$%t%=;e shall be as specified herein.
unless otherwise smcified (see 6 .2.1) , the

The low temperature test shall be in accordance with method
S02 .a:”&:&D%?oVfol,ms*

(a) Stap 2 - Storage or non-operating te~rature shall be minus 62*c ~~$ for a
duration of 24 hours.

(b) StOP 4:
T~ratue ranga 1: minus 54●C.
Tvrature range z: mimim 2S.C.

TWerature range 3: mi”ua 40●c.
T-rature range 4~ tinus O.C.

(c) Tbs cc+sbined duzation of ?.taps 4 and 5 shall be not less than 12 hours, at
least 2 of which shall ba in the stabilized condition (see 4.5.3) prior to
conducting tests.

4“a”3”3Y ~“ The high temperature test shall h in accordance with
method 501, pXOCO ure 1, 0 MIL-sTD-81O , except as follows:

(8) StiP 4 - Applicable high operating t~rature for the range specified in the
individual equipment s~cification (see 3.3.5.1) .

(b) The combined duration of steps 4 and 5 shall ~ not less than 12 hours, at
least 6 of which shall h in the stabilized condition (see 4 .5.3) prior to
Condc.cting tasts .

(c) Step 7 - Tie equipent Bhall operate for a period of at least 2 hours in the
stabilized condition k.fore the step 7 tests. are perfozmed.

4.s.3.4 Humidity. Humidity tests shall be in accordance with method 507, procedure Iv
of N2L-STD-S1O, except as follows ,

(a) step5 - Equip!rmnt performance masur~nts for te~rature range 3 shall be
mada at plus ‘52-C and temperature range 4 at 50”C (122”F).

(b) StOP 9 - The equipment shall be carefully examinad in detail to detect
evidence of physical degradation in accordance with 4.7.4. Blistering of
organic coatings shall be a cause for rejection.

4.8.3.5 Salt foq.

the 4;%~~5;i%?%%b-the salt fog test specified in mthad 509 of 452L-sTD-s10.
The completed equipment cm portion thereof exposed to

4.S.3.5.2 Sheltered The salt fog teat specified i“ ~thod s09 of
I41L-ETD-81O shall ha apprie_fi.L4h.’ and coatings,.. parts and f,- .“, ellc,.asure
ntructmem as finally ass~led for use. SIIMPIO ‘=eMer Bttucturan and any other critical
sectiom may be used for the test. The teat shall ndt be applied to the complete equipxmnt.
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4.8.3.6 Sunshine. The equipment -hall h subjected to the sunshine test specified in
~~od 505, p —rocedurn II of 242L-STO-81O .

-.hd”:i:”:f Fi’%%&o.

The rquipmmt ●hall be subjected to the fungus test ●pecified in

4.8.3. B Wind valocity. Tha equipmsnt shall be subjected to the wind teat specified in
the individual~tip~nt specification (#eo 6.2. 1).

Icin . The equipment shall be test-d to determine con fonmnce with 3.3.5.8 aa
sp=ifi~.i’i~ ~dividual ~uip=llt specification (sea 6.2.1).

‘i- !:~:;:~”as-in=;ividwl equipment s~cific.stion (sea 6.2.,).
The equipment shall be tasted to determine conformance

4.8.3.11 Underwater e 100
f011c4ing rnndi Lion, .s ~ti~{; time ~uiP=nt sb~ll be iuhjected to one c,f.hee individual equipmant specification (me 6.2.1) .

4.8.3 .11.1 Actual condition. The item shall be Imumted in the center of a steel
Plate having minim~mt.nsions of 3 feet in height, 3 feet in width and 1/4 inch in
thicknem. The plate shall be su6pended vertically at a depth of 30 feet below the surface
Of the Watar. A 55-peund standard 2T4T charge shall be suspended at a depth of 30 feet below
the surface of the Water at a diatarme of 30 feet fnym the plate, cm the S- side of the
plate an the item being tested, and on a line perpendicular to the face of the qlate at the
center. The total depth of water shall be in a mlnlmum of 60 feet in the area of,the test.
The test, ~nsisting of the detonation of the charge, -hall! be made a total number of four
tillma. (

4.8. 3.11.2 Simulated condition. The equipment oball be tasted using the hydraulic
shock machine at the U.S. Naval Shipyard, Portsmouth, f?ew Hampshire. The machim shall be
adjusted to requireumnts specified in the individual equipment specification (see 6.2.1) .

4.8.3.12 Gunblast. Gunhiast test shall be conducted an a .imulated test wherein the
item shall be mounted on the Caxriage of the U.S. Navy sizwlated gunblast equipnmnt. The
front edge of the item shall be positioned in the test plane, and the axh shall be
coincident with that of the explosion chamber. The item being tasted shall be subjected

to 30 roumda of blast at a peak pressure of 9.5 2b/in2g. POr a large item, such as a supe.r-
pcwer loudspmker, where the loudspeaker mouth area exceeds the face area of the explosion
Chaabr (17-1/2 by 17-1/2 inches or 18 inches in dkanmter) , but which employ individual
her” mne.emblies, the area of each of whiGh is less than the face area of tbe explosi.m
chamber, the item shall be so positioned that the axis of one of the individual horns is
coincident with that of the explomion chamber.

4.8.3.13 Nuclear air blast. Tba equipment shall be tested to determine conformance
witb 3.3.5.12 ~~f~ -e individual equipment specification (sea 6.2.1) .

4.8.3.14 Shock. Equipwnt intended for shipboard installation shall be tested to
determine co”f.a~= with 3.3.5.13. The equipment shall be energized and fully owrating
during and after tie shock test. The mounting fixture shall be as specifiad. in tbe individual
equipment speci fi.ation (see 6.2.1) . The use of simulated loads such 4s weights or other
rigid du!my misses ie not acceptable. Tbe test shall h performsd with the normal assemblies
and units in their functionally operating position’. For those equipmnta weighing more
than 60,000 Foundn, or which, fox any other reason cannot b= tested to the requirenmnts of
MIL-S-901, the design shall k analyzed in accordance with the requirements of the individual
equipmnnt specification (see 6.2.1).

4.8.3.15 Vibration. Equip-nt intended for shipboard installation shall be tested to
detecmina con formamcn wfth 3.3.5.14. The equipmmt shall k energized and fully oprating
duxi”g the test. The use of simulated loads such as weights or other rigid dwmuy masses is
not acceptable. Tbe test shall b perfc.zmed with the normal assemblies and units in their
fumtionally operating positions. Stand-mounted equipnmnt shall be muted on the stand for
the test. Dials and other indicators of stand-munted equipment shall be readable fhrougb.mt
the ta.st.

4.8.3.16 Inclination, The equipment shall be sub jetted to the test limits specified
herein . The equipment shall be energized and fully operating during the test.
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4.8.3 .16.1 Inclination test limits (surfacc shi installations . lhe equ.ipmant ....-.
ba inclined at the rata of five t. even cy.h. peFi&~L t. dnglea of 45
&g2aes ca either side of the vertical for a period sufficiently 10n9 to determine the
charact9riatiu undo= such ~tion or for ● minimum of 30 minutmm. The tast shall be repeat a

/

with tha aquipnmmt rc.oriontad 90 dagroe. to tbo PIMO in which it was originally tested.
the @ncluBion of thsa cyclic testi, th. cyclic mtior. shall be stopped and the inclinat n
adjus~d to an angla of 1S degrees. TM equipment shall then h operated for a sufficie
period to insure that continuous omration can be maintained. The Oquip=nt shall then e
rotitad through the voritcal 20 15 &grea# in tba eppdsita direction. and the test fo
continuous operation shall be repeated.

4.8.3 .16.2 Inclination bst limitm (submarine installations) . Equipment intended for
Submarina installations sha.ll~s~tia to the test of 4.8.3.16 .1, except that maximum
angle shall ha 60 &g20es.

a.ti:.:i3;’kima f%tm&::&e:City to p,OdUC, , ata.ady-citateand WXidbh
The equipment shall be located at the

magnetic field of 20 oarstedx at the center. The field produced by the doil shall be
calibrated prior to placing the equipmsnt in the fiald. ‘Equipment nhall ha tooted for a
period sufficiently long to detefmine the characteristics in constant fields of O to 20
o.srsteda and in a field varying at the ratm of 20 Oe.rstads per second, in order to determine
mmplianc.a with 3.7.6,2. The results of this test shall ba recorded and included in the
inspection test report (sea 4.4).

4.8.4 3k7haical ~ structural ~.

4.8.4.1 Structural into rit .
tasted to &t@

, f F.quipnnl”tencloBurea, chaaais, or cabinets shall be
=~orm.ante w t.b3.7.2.3. AI I such housings ●ball be tested solidly

-Untad .

4.8.4.2 Airborne & structuraborne noise. The ~uipment shall be tested to det4rmine
compliance with 3.7.5.

4.0.4.3 Enclosufa tests. =cloaures shall ha subjected to the degree of enclosure
tOSti of 142L-2TD-108 to =’i%dne conformance with 3.7.2.1 xnd 3.10.11.4(b) . For dripproof
-closures, tha actual dxip test shall be conducted. For first article inspection, the
enclosura test shall be rnnducted after co~letion of the vibration, inclination, ahoc2,
structural integrity and noise tests, as applicable (if these tastm apply for the particular
equipment Ming testad) .

4.8.4.3.1 ExplOsiOnprOOf enclowdra test. s~losionproof enclosures shall be tested in
accordathw with procedura I of -iiil=341L-=D-EIO .

4.8.4.4 M.W.tiC tSSt. Squipmsnt @hall be checked for coqliamce with the magnetia
requixemantd (see 3.7 .6~ing a persm?.bility indkator, lcm-mu (~-t40-co) , in accordance
tith 6KL-I-17214 .

4.8.4.5 Weld -St. When specified (see 6.2. 1) , sample pieces representative of
production, an=l~on the macbinea used there for, shall be tc.atad to destruction to
&termine conformance with 3.4.11.5.

4.8.s Electrical ~.

1..t4i~.21.J*&*f*i*i~-i B .f ttil. m.
The equipment shall be operated for at

Parfomance readings shall
be measured and recorded for ●ach condition. Failure in any performance p.aranmter shall be.
cause for m jection.

Table m - Steady statm volcaqa and fmquency.

voltage Frmquancy
condition

Lawer limit SOrmal opp-sr limit Lower limit SOrlml upper limit

A (ruference x x
condition)

n x x
c x x
D x x
z x x
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1 4.8.5.2 Tranai.nt volt.q..~

/ 4.8. S.2.1 ~ limit. With the squipment operating in the upper limit of cteady
stat. voltaga, ● tran.~~ltagg of plum 1$ percent of no-l vultage recovering to the
steady stat. voltage within 2 . shall be superimposed. The equipnmnt shall be captile of
normai operation following th. transient.

I 4,8.5 .2.2 Lower limit. With the equipment Operating on the lower limit of nteady
state voltage, tr~e~ltage of minus 18 percent of “orm,al voltage recovering to the
●taady .tate valtaqa within 2 a shall be superimposed. The equipnmnt shall be capdhle of
normal operation fOIlc+ring the transient.

4.8.5 .2.3 Transient (700v). In addition to the test6 of 4.8.5 .2.1 and 4.8.5.2.2,
8qulpnvnt containing trana~ or sad-conductor devices shall be muhjected to an input
supply line transient of 700 v am@itude and 2 ms duration while the equipment is operating
at normal supply line voltage and frequency. l%e equipment shall be capdble of normal
o~ration imdiately following the transient.

4.8.5.3 Tranaie”t frequency.

4.8.5 .3.1 U&&er limit. With the equipuent o~rating at 5 percent above the’normal
trequency, the frequency shall be increased by an additional 3 percent, recovering to the
steady state frequemy (?5 percent of normal) within 2 s. The equip~nt shall be capable
of normal o~ration following the transient.,.

4.8.5 .3.2 w= limit. With tAe equipment operating at 5 percent below the normal
frequancy, the freq”en~all h decreased by an additional 3 percent, recovering to the
the steady state frequency (+ percent of normal) within 2 s. The equip!wmt shall be
capablm of normal operation Following the tranient.

~ In ~d~~ion to tie tests of 4.8.5 .3.1 a“d 4.8.5.3.2, tbe
4.0.5.4 P ‘P ‘.equipment &al be s JC!cted to an input supply line voltage spike of 2500 V positive

peak 4mpli t“de; the wavesbapa shall correspond with that of the figure for the “spike
ml tage (short tim transient) wave shape -, Section 103 of 411L-STD-l 399. This spike shall
be Lnpzassed at normal supply line voltage and frequermy while the equipmmnt is in operation.
The equipnant shall ~ capable of normal operation imrmdiately following the teSt.

4.8.5.5 Power interru tion. With the equipment operating witbi” the steady state
toleran..s~,of ~qe~my, the external power supply shall k suddenly intezxupted,
and aftar an interval between 3 and 4 s, the power supply, within the steady state tolerances,
shall be reapplied. After the equipment has been operated long enough to detect any major
performance degradation and to include -y recycling tires, the power #hall be interrupted
for an interval of 29 to 30 s. The cycle, consisting of three such interruptions . shall be
rewated for a total of four tires. during, and as a result of these tests, no damage to
the aquipmeat #hall be incurred, and my noted effacts of power interruption or reapplication
shall fall within the performance tolerances of the individual equipment specification.
where an equipment has morn than one significant operating msde, the power interruption
tests shall be performed in each of the modes.

sba114g.~ja %%% ~ _
Heasureuanta of input kVA, power, and pgykr factor

no w age and frequency on each prinw’y 8UPP1Y line to each unit
of the equipmrmt, including each pase of three-phase supplies, under each principal mode
of operation of the aquipfrent. Durinq any mode of eguipront operation which imposas cyclic
or random load changes on the primary supply line, the input power variation shall be
measured to determine co.fomance with the requirements of 3.5.1. The power factors and
power inputs ~asurad during thesa tests shall be xscoxded and included in the inspection
test report. .

4.8.5.7 Imulation resistance. The insulation resistance of electrical circuits
following AR &electric test specffied in 4.S.5.10 shall ba not leas than 10 !ne.gobreaat 50
Vdc at a ta~rature of 23° ~ 1.4-C and at a relative humidity of 50 ~ 5 percent. All
synchros shall be disconnected during this test.

~icable test for shipboard ?,.power source (see 3.5.1.1).
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4.8.5. 8’—Corona nmawurmmnnt tast. wnless otherwiso spacifiad (SW 6.2 .1), corona
-a9ur8amnt *- in accorde.nc=th procedures outlined in SSTM-D-1868; comn.a test
results #h-l km included in th ina~ction test reports.

4.8.5.9 Le.&a ● currmtt.
daa~

The leakaqa current between the power line and ●quipmant
ariclOmUra shal rough ● 1500-Ohm rasistive load ●t nozml pover line voltage
to dAteminm con fozmma With 3.10.11.6.

4.8.S.10 Dielectric withstanding volts e test.
cireuil~ +~ted with a closely .inumfdal .ouz.a of

Dieloctzic witbatandin voltage teat
>etwaen cloctrical
;0 HZ, having a capacity of ●t lemt 1 kW. Scot mean square (21M) valua* of test voltage
Ihall b8 a8 shown in tilm v21.

Tabla V21 - Sms values of test voltage.

I
circuit voltage of

I

S3fs value of
equiprmnt tcstad dielectric test voltage I

-SE than 60 450
60 to 120 900
Abow 120and lamm thm 240 1200
’240to 400 1500
AbOw 480 f’vice rated voltage

plum 1000

SAdio interference filters or capacitors having a voltage rating of lass t.hn the test volt-
age specified harein shall ba discomected from tho aquipmmnt duzing thir test. All synchron
shall km dhconnactad during this tast. In dhlactric tasta, the voltage shall be raised
gradually to the spacif iad valua and shall b. maintained at that valua for the pericds
specified herein. For diolectzic tests oonductad as part of fizst article inspection, the
test voltaga shall be maintained at the specified value for 1 minute + 5 m. For dielectric
tests conducted as part of quality C.Ynformanca ins~ction the test VOhge shall be main-
tained at the speci fiad valua for 5 + 1 s. The dielectric test shall not be applied to
electronic/electrical circuitxy whicK -es low mltag? parts such am tZaMi=tOrs, alectro-
lytic capacitors, diodes and other voltage sensitiva parts. ChAssia and other ramvable
asseblie8 shall b8 rammed during tho tests. Tha tests shall ba monitored for evidence of
diaruptiva discharge and laaAage current M smcif lad in 3.5.3.1.

4.8.6 Electromagnetic interference characteristics.

4.8.6.1 Blectrm.ametic intarf arance tests. first article. kzlectromagnetic inter-
ference emimion and susceptabili ty and cel=ma=i~- conducted for first article
inspection hall be performed in aeoordance with N2L-STD-462 or 312L-STO-469, as applicable,.

4.8.6.2 Electromagnetic interf erance’ ~. qualitY conformance. Slectmmagnetic
interference emission and ausceptibi lity teinti conducted for quality conformance inspection
shall include, an a minimum, the following tests of N2L-ST*462:

(a) cEo3.
(b) CE06, whe- applicable.
(c) SE02.
(d) RS03.

(SW FfIL-2T0-461 tables for classes of aquipment and test rewiremmta applicable to equip-
nmnt classem).

44

Downloaded from http://www.everyspec.com



r

?IIL-E-16400&
—-- -

4.0.7 Thermal test.

d.tr~t%’~.f?~?;.~TIIe test .II.11 ind.de the mea.ur.mmt a-d re.ox.in9 of
rforman- ~. A tbaruul performance test shall be conducted to

thermal data an the following:

(a) Parts that operate at 75 percent or WM of ratad valua.
(b) Parta that dissipate 10 percent or sure of the total power dissipated by tie

unit in which they are installed.
[c) Surface temperature of enclosure.a, Crmt panels and contzmla.
(d) Inlet and outlet temperature differentials when forced air cooling is

utilized.
(e) Cooling system efficiency.

Upon completion of the thermal performance test a visual excimimtion shall be mad. to detect
any evidence of deterioration of the parts ,md materials used in the equipment.

4.8.7 .1.1 ~ conditions. The test -hall he made on equipmnt under the following
conditions:

(a) MAXimuM OXrating tauperature of the rmge as specified i“ the individual
equipment specification (see 3.3.5 .1).

(bl Opsrating mode [s) which will cause the maximum steady stats power disfiipation.
(c) Continuous equipmant operation for a tima span that will achieve thermal

stabilization (see 4.5. 3)..
(d) Cooling system operational, if other than oatural methods.
(e) ~~~nt cabinets closed.

Proper tcchniqves such as thermocouple.q, infra-red
ed tharmal a.sn#itiva materials that will ueasuxe temper-

atures shall be utilized in the test. The mathod used to measure temperatures shall not
affect the accuracy of zhe uaaeuremrit as a resdt of the “Heat Sink. ef feet or for any
other reason.

-r-:~~.~:lA~W*eS%%% = ‘.
Thermal performance test data shall be

When water is used as a cooling u.stbod, the equ4pment shall
~hO ~si~:~%%%%%i%e, C001in9 teStS specified in H22,-W-2i965. I, at an, the
during the S hour p.arl.adof the emergency coaling test, tbe internal equipmm”t temperature
exceeds the safe operating temperature, the test shall be terminated and the equipment
shall be considered to have failed the test.

4.S.8 Accelerated life tests ~ Unless otherwise specified (ace 6.2. 1) , accelerated life
teats shall be perforaed foz a parx.d of 36o hours 4s specified herein to determhe compli-
ance with specified performance paramters (see 3.3.1.1) .

4.8.8.1

(a)

lb)

(c)

4.8.8.2

(a)

(b)

(c)

(d)

Standard test conditions.

Equipmnt set up in a temperature-cc.ntrolled chamber at 25● ~ 5‘c and rd.s-
tiva humidity of 50 ~ 5 percent.

Equipment energized and operating with:
(11 Normal line wltage and freguency specified.
(21 Cooling system in normal 0Wr4ti.m.
(3) Fully ~rational for a period of 2 hours.
When equipnnnt internal temperature has stabilized. performance parameters
shall he masured and recorded as reference test data” for comparison with
subsequent tests.

Tempo rature cyclinq conditions.

Aeduce chambezr temperature, at a uniform rate i“ not less than 4 hours to the
lowent operating temperature of the garme specified.

Maintain chanber te~rature at the lowest operating temperature of the
range for a period of 10 hews.

Near tba end of the 10 hour period, Imasure and record tbe performance pcma -
nmtere .
Incremse chamber temperature, at a uniform rate in not 1.sssthan 6 houxs, to
the highest omcating tempmature of the range specified and relative
humidity at 50 ~ 5 percent.
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(0) Maintain Cha~Or temperature at the highest operating temperature of the
range specified for a period of 8 hours.

(f) Near the end of the 8 hour period, measure and recerd the Perforu!-antePara -
Ilmtllrm .

(9) Rmdtica chamber te~rature, at a uniform rate in not lese than 6 hours, to
the l.nmat operating terature of the range specified.

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

4.0.8.3 ...---- ,..—-..———. -..-.,—— .-—.,.,--

<a)

(b]
(c)

(d)
[e)
(f)

(9)

(h)

(i)

(j)

(k)
(1)

(m)

(n)
[0)

(p)
(’q)

(r)
(s1

(t)
(u)

(v]

“0...9., U6qu.”q Cyc...g Conul...ms .

After completion of the 2 hour low te~erature conditioning period specified
in 4.8.8.2 (h), decraasa the input voltage to 90 percent of normal value.

mrata for .speriod of 1 hour and record ~rforu.ante parameters.
Return input voltage to normal value. Oacrease input frequency to 95 per.ent
of normal W4111a.

Operate for a period of 1 hour and record performance parameters.
Return input f reqwsncy to mmr.al value.
Increase temperature 25- + S-C and relative humidity at 50 ~ 5 percent.
Maintain this condition ~or a period of 2 hours.
With equipment operating at 25- f 5*C and relative humidity at 50 f 5 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.

mwat 4.8.8.3 (9) with inPut voltage at 110 percent and frequency at 95 per- ,
cant of normal value.

-peat 4-8-9.3 (91 with inPut voltage at 110 Percent and frequency at 105 per-
cent of normal value.

ReXat 4.8.8.3 (g) with imp”t voltage at 90 percent and frequency at 105 per-
cent of normal value.

Repeat uniform temperature rise test 4.S.8.2 (d).
Record performance pdratmsters at the end of the uniform temperature rise test
of 4.8.8.3(k).

With equipment operating at highest operating temperature of the range and
relative huiidity of 50 ~ 5 percent, increase input voltage to 110 percent
of imrmal value, m4intaini”g frequency at 105 percent of normal valu9.

operate for a period of 8 hours and record performance parameters.
Naint.aia voltage/frequency conditions of 4.8.8.3 [m) but increase relative
humidity to 95 ~ 5 percent.

Operate for a ~riod of 2 hours and record performance parameters.
Maintain frequency at 105 percent of normal value and relative humidity at
95 ~ 5 percent, but decrease input voltage to 90 percent of normal value.

Operate for a Pried of 1 hour and record performance parameters.
Maintain high temperature and humidity conditicms b“t return input voltage
and frequency to normal value.

Operate for a period of 1 hour a“d record performance parameters.
Repeat high tenperatura Voltage/frequency cycling tests of 4.8.8.3 (o) through
(t) for not less than 59 cycles.

Repeat high temperature voltage/frequency cycling test of 4.8.8.3(o) throuqh
(t) with relative humidity of 15 ~ 5 percent for not less than 15 cycles.

accor~ti~~.;it%%%d%s-~ herein.
Acceptzmce or rejecticm of the equipment shall be in

4.8.8.4.1 Failure. Failure shall be defined as a“y malfunction or parameter deviaticm
that prevents the~ment from performing within the operational rc.quiremsnts set forth i“
the individual equipmmit specification. All failures shall be considered relevant, unless
& termined by the procuring activity to be caused by a condition external to the equipment
under test which 1s not a test requirement and Mt encountered in service. Only relevant
failures shall be eaunted 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 Rejected eq”ipue”t. men equipuant has been rejectad as a result of the
accelerated life test, tie -U~P=nt shall be reworked as necessary, reinspected and
retested.
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4.a.9 Reliability tint ~ deunnstration. Reliability test and demonstration shall
be as specified in the iniiidual equipur.nt Specification lmee 6.2.1) .

4.8.10 Maintainability denvnskration. The Maintainability requirements specified in
3.3.4 shall be denmnstrated as specif iad fn the individual equIpmant specification (see
6.2.1).

i

5. PRSPAW.TION FOR OSLSVSRY

5.1 Preparation for delivery shall be as specified in the individual equipment speci-
fication (see 6 .2.1).

! 6. NOTES

6.1 Intended ~. This specification is intended to incorporate those general
requirements which are conmon in the pracurenkmit of electronic, interior communication and
navigation equipment intended for Naval ship or shore applications. The general require

)
ments for airborne electronics equipnk?nt are covered in MIL-E-5400.

6.2 Ordering data. Pmcure~nt documsnts shall specify the following:—

) # (a) Title, number and data of this sp.scificatiom.
(b) Title, number and date of equipment speci fice.tion.
(cl First artic10 SaW10 and quantitY required (see 3.2 and 4.2.1) .

skope~”;;;en%%i%te- $$%%%%%rein wbi& should k comidered in tht
Since this specification is general in

preparation of equipment specifications:

) (a)
(b]
(c)
(d)

)
(e)
(f]
(9)
(h)

(i)
(j)
(k)
{1)
(m)

;:;

(p)

(q)
(r)
(s)
(t)
Ill)

(v)
(w)
(x)
(y)
(z)
(aa)
[bb)
(cc)

(old)
(ee)
(ff)
(99),
(hh)
(ii)

I

First article requirements, if other than specified (see 3.2) .
Performance requirements to be specified (see 3.3.1) .
Physical characteristics to be specified (see 3.3.2) .
Weight limits to be specified (see 3.3.2 .1).
Size if other. than specified (see 3.3.2.2) .
size for shore installation (see 3.3.2.2.4) .
Requiremmt to use modular conatruct20m if other than specified [see 3.3.2.3) .
Compliance to Standard Sardware Program &d”le requirements of MIL-STD- 1378
if other tlmn specified (see 3.3.2 .3).
Reliability requirements expressed i“ ?4TSP, Kc8F or other (see 3.3.3.1) .
Reliability prediction if other than specified (see 3.3.3.2) .
Maintainability requirements ●xpressed in NT’fR, SRT or other (see 3.3.4.1) .
Maintainability prediction if other than specified (see 3.3.4.2) .
IdeatifLcation of the equiprnsnt, or portions thereof to be utili=ed in
sheltered or e~sed areas (see 3.3.5I.

Operating temperature ranges (eee ,3.3.5.1).
Non-operating temperature ranges if other than specified (see 3.3.5.2) .
If the salt spray requirement for exposed and nheltersd e.quipnmnt ia appli-
cable (Bee 3.3.5.4).

Quantitative ValUe for hydrostatic pressure (see 3.3.5 .9).
If underwater explosion requirement applies (see 3.3.5.10) .
Gunblast requizeuents, if applicable (see 3.3.5.11) .
Nuclear air blast requirements, if applicable (See 3.3.5.12) .
Quantitative value for nuclear air blast and md.hod of verification (see
3.3.5.121.

Shock requirements, if other than specified (see 3.3.5 .13).
Vibration requirements other than specified (see 3.3.5.14) .
Inclination 8ngle (see 3.3.5.15) .
Inclination require~”ts, other than specified (see 3.3.5.15) .
Sattery use restriction, if other than specified (see 3.4.8.11.
Sleeve-type bearinqs use restriction if other than specified (see 3.4 .S.2 .1).
Noise tested bearings, if other than specified by MIL-S-17931 (see 3.4 .8.2 .2).
Paper or paper-plastic fixed capacitors with non-metallic case use
restrictions if other than specified [see 3.4 .8.7.2).

Cri~ style mmmectors if other than specified (see 3.4.8.10.61.
Tinsel cordage, if sther than specified by M3L-C-3849 (see 3.4.8.111.
Fuses and fuseholders, if other than specified (see 3.4 .8.17) .
Rota- servo devices. if other than snecified (sea 3.4 .8.26) ... . . ..— . . ..— _—. .._ .,.
WA.” &ncapsulation amd etiehnt is required (see 3.4.9. 3).
Dissimilar mat.als requirement, if other than specified (see 3.4.9.13.21.
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(jj) (
(kk) I
(11) t

(m)
(m)
(GG)

(pp)

(q-q]

(rr)

(*8)
(tt)
(Uu)
(w)
(w)
(xx]
(YY)
(,2)
(Ma)

(bbb)
(ccc)
(ddd)
(we )
(fff)
(999)
(hbh)
(iii)
(jjj)
(kkk)

(111)
(-)
(UcJl)

(000)
(PPP)
(q’qq)
(rrr)
(sss)
(ttt)

(Uuul

(VI-)
(uuu)
(xxx)
(yyy)
(Zz=)
(MM)
(bbbb)
(ccCc)
(dddd)
(eeee)
(ffff)

(9999)
(bbbh)
(iiii)

(jjjj)
(kkkk)
(11111
(-1
hlnnn)

1

I

i

arrosion-rcsimting traatmnts if othor than specified (sea 3.4.11. 2) .
?aintinq of e~sad .quipImnt if other than specified (SH 3.4.11. 3.2) .
Iolding ~chniquas for ●loctrical connections if othax than specified
(saa 3.4.11.6).
licctziasl powor chszactiristics if other than specif led (see 3.5.1) .
I1OWIIfuss indicators if othor than specified (see 3.?. 2 .1).
limtrical circuits Xquirod td withstsnd dielectric withstanding voltage
taat (S-- 3.s.3.1).
sl,ctzical circuits roquirad tp withctand insulation resistance teat (see
3.S.3.2).
u62 class and aub-claso damignations of 132L-STD-461 to be specified (sea
3.5.4.1).
~akaw current for 220 volt 50 and 60 HZ and 115 vult. 50 Hz aquipuent
(s- 3.5.5).
~ 0S ●nycbros tP be used and the load iuQedance (sea 3.5.9).
:oxputing of WIW31so capacitor valus if other than ●pacified (see 3.5.9. i.1 ).
!Lectrical and mechanical xerd if ether than specified (see 3.5.9.3) .
tintananco deoiqn if other than specified (see 3.6) .
rest capability and claaa of test provisions required (8w 3.6.1) .
?raferrad tast equipment list to ba used (see 3.6 .2).
Feat cables if other than specifind (see 3.6 .4). ‘
accessibility if other than specified (ace 3.6 .6).
oegzee of enclosure required for equipment exposed to weatbe; if other thm
watertight (moo 3.7.2 .1).
otbe.r degree of enclosures, if required (see 3.7.2.1) .
Extranaow light prevention if other than specified (s- 3.7.3.2) .
Structural integrity if other than spetcified (sea 3.7.2.3) .
Method of external amnections (see 3.7.2.8) .
Location of external connections if other than spacified (see 3.7.2.8) .
Saguirmmnt to provide cable entrance plates (ma 3.7.2 .S.2) .
S19tJmd of equipmnnt mxnting (see 3.7.3) .
Through bolting restriction if other than swcified (me 3.7.3.5) .
Resilient mount Me if other than awe ied (mm 3.7.4) .

%Airborne and structuraborne noise limi- f Othar than sp.cified (See
3.7.5).. . ..-.

Grade and typo of noise limlts of N2L-STD-740 (S40 3.7.5) .
1431e.n.axiformance to magnetic requirements is required (ace 3.7.6) .
Eddy current magnetism of enclosures dirannional requirermnts when #pecified
(mom 3.7.6.4).

Quantitative ValUOB for life eXP.SCtAIICYof cam and gears (me 3.7.7.1).
Shaft locking devices other than specified (sea 3.7.7.2 ).
66%enpanel illumination is rwqvired (ace 3.7.8.3).
When equipment is for use in dark adapted areaa (see 3.7. S.5).
colors for indicating and display if other than specified (see 3.7.S.6).
36~rals and shapes of dials and winters for units having self-contained
red illumination with two concentric indications (sea 3.7.8.7) .

56~ral and pointer rnlors for diab having two concentric indicators and
not having self-contained illumination (sea 3.7.8. 8).

Dial SiZ= (E=- 3.7.s.9) .
Dia2s and pointers if other than specified (sea 3.7.8.10) .
neguirwm.ts for dial windows in submersible units (SE-S3.7.8.12).
Circuits to be rmiitored by tire resters (me 3.7.8.14) .
Cooling during maintenance if other than specified (sea 3.8.1.5) .
Thermal instrumentation if other than specified (see 3.S.4).
htOMtiC shutdown if other than specified (s00 3.S.4.2).
NoIrmnc3atum if other than specified (see 3.9.1) .
Serial nwrber requireumnt if other than specified ‘(see 3.9.2) .
If sevmra service marking requiredmnt applies (see 3.9.4).
Adhesive backed identification platen restriction if other than specified
(*ee 3.9.4.3).

xf ~y,~t~ safaty program is required (see 3-10).
When hazardoua a-sphere protection is required (s48 3.10.11.4) .
provisions for interrupting refereumdsignal voltages if other .Sban
specified (see 3.10 .11.5) .

Ouality control system, if other than Swcifiad (sea 4.1.1) .
..rat article inspection, if other than #pacified (see 4.2.1) .
Prmdue.iIYn insua.stion. if other than awcified [see 4.2.2 .1)._——=———————.———...—
Pxvduction wntxOl inswction sampling- (sea 4.2.2 .2).
Pxs.2ucti.m rnntrol inspection, if other than specifiad (see 4.2.2.2) .
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.0000)
(Pppp)
(qqqq)
(rrrr)
(ss8s)
(tttt)
(Uuuu)
(Wvv)
pww; .

(YYYY)
(Zzzz)

(aaaaa1
(bbbbb)
(c-xc)
(ddddd)
(eeeea)
(fffff)
(99999)

mhhhh)
(iiiii)
(jjjjj)
(kkkkk)

Environmental inspection saupling (see 4.2.2 .3).
Environmental inspection, if other than specified (see 4.2.2.3) .
Location of temperature sensors, if other. than specified (see 4.5.r!3).
Stiilizations of test tewrature, if other thtn specified (see 4 .5.3) .
Standard test conditions, if other than specified (sea 4.6) .
Test conditions tolerances, if other than specified (see 4.6.2) .
Temperature temt ●equencm, if other than specified (s80 4.8.3.1) .
Wind velocity teat raquiremcnts (see 4.8. 3.8).
Icing t-at requirements (see 4.8.3.9 ).
Hydrostatic precware test requirerenta (aoe 4.8. 3.9) .
Underwater explosion test condition to be conducted (see 4.8.3.11) .
Sydraulic shock machine adjuBtmsnt requireImnts for underwater explOSiOn
test (see 4.8.3.11.2).
Nuclear air blast test requirements (see 4.8.3.13) .
Mounting fixture for shoct test (See 4.8.3.14) .
Shock t4St for equipment weighing over 60,000 pounds (see 4.0. 3.14) .
when weld tests are to be per formtd (see 4.0.4 .5).
Corona test if other than specified (sea 4.8.5. S).
Very lW and low frequency test if other than specified (see 4.8.6.3) .
If mathods CEO1 and RSO1 apply (for equipments intended for submarines)
(see 4.8.6.3).

If accelerated life test is not required (see 4.8.8) .
Reliability teat and demonstration to be perforn=d (sac 4.8.9) .
Maintainability demanstr.ation to be performed (see 4.8.10) .
Preparation for delivery requirements (see 5 .1). .

inm~~~.~ec~~ro%f~~rvices Procurement* ~..1.*ia. (AspR~ . .~r~.=~h
Nhen this specification is used in a procurement

covering .requirementa for data”, and whirh ~..o~.ak.$
(CDSL) DD Form 1423, the follmfing fl.+. .,
DD FOnn 1423. when the ASPR prOvis._.._ ___ .. ... . .. .
a~cified for delivsry in the contract or order:

. .. _..-. -.. -–--9-a-”&iiract””Oita” ii@km&ti List
requirements should be =P.cified fOr deliv-y On---- -

zion. arm not i.v.akad. tlm fellowin.a data should be

(a) Reliability prediction report (see 3.3.3.2) .
(b) Failure 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) Leaka9e current calculations (Bee 3.5.5. 3).
(g) Rnsilient mount calculations (see 3.7.4) .
(h) Panel layout drawing (see 3.7.8.13) .

[!; *tern safety program plan (s.. 3.10) .
uest for nomenclature and serialization (see 3.9.3) .

(k) SummArY of safety design review (see 3.10.3) .
(1) System safety check list (see 3.1O.6) .
(m) Quality assurance plan (see.4.1.1).
(n) Examination and test plan (see 4.3).
(0) First article Lnspsct.ion reports (see 4.4.1) .
(p) Ouality conformance inspection reports (see 4.4.2) .
(q) Thermal wrformrica test report (see 4.8.7.1.3) .

6.3 Definitions. For the purpose of this specification, the following definitions
shall .IPPIY:

6.3.1 lndividual ?=%SeZ:iiztion.
h individual equipu=mt specification is

the 8Wcification clef% ng aracteristics of particular equipment.

6.3.2 Item levels, exchangeability , and models.. The te~ Of item levels, item
excbangeabil~a?i?iels shall be an f~d~L-STE-280 and as specified herein.

6.3.2.1 EQuiPment. The term equipment is generic and applies to any or all item
levels as defined in MIL-STD-2S0.

6.3.3 Sazardous atrosphmre. The term hazardous atmosphere is a vapor or gas mixture
with air which, under normal cc.nditionn Of temperature and pressura, can be ignited by a
epazk or flame to produce a sustained, self-propagating, combustion wava.
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6“4%-- ‘“” ThiB Swcification should be used in lieu of MIL-I-983 for nau
&sign intar or comun=ion oqui~nt.

mvi~agtiviti.s ,
-SC, M,OS

u-r activity %
navg - m

PrePa:d& :Cpivi ty ,

(P*8e HISC-NA49)

m
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m.sxLxEm mum DATA S=

1. Hount is to be used in (Item Mum and NW resignation)

2. List of its= and locations where rountn will be uaad:

3.

4.

5.

/’ 6.

7.

s.

9.

10.

11.

Psim COntsactor

Contract NO. and date

subcontractor (if applicable)

Description of mxint: (Detailed technical description) if other than standard
Navy resilient nuunt, submit report showing conformance to the test procedures
of M2L-61-171S5.

contractor’ 8 dsaving No. and part No.

Actual 61anufaCtUrOr and his Part NO.

PMViOtW ly approved tcl for ume in

wquostar’s signature Date

Title company

GOvarnwnt inspector’ m endorsement:

Signature Date

Figure 2 - Aesiliant Mount Data Sheet.
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I
I

I

I

I

!

!

I

I

Accelerated lifa . . . . . . . . . . .
Accelerated life teats . . . . . . . .
Acceptance or r~jection . . . . . . .
Access ability . . . . . . . . . . . .
Accuracy of test apparatus . . . . . .
Adheai w backed identification platea
Adhesives . . . . . . . . . . . . . .
Air blast, gunblast . . . . . . . . .
Air blast, (gunblast test) . . . . . .
Air blast, nuclear . . . . . . . . . .

Air-dielectric capacitors. variable .
Air filters (thermal design) . . . . .
Air filters . . . . . . . . . . . . .
Air filters, high velocity . . . . . .
Air filters, low velocity . . . . . .
Airborne and structureborrm noiee . .

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . .

. . . . . . . . . . . .

Alloy, silver br.Izi”g. . . . . . . . . . . . . . . . . . . .
Alloy sandmeAals . . . . . . . . . . . . . . . . . . . . . .
Altitude condition (for tests) . . . . . . . . . . . . . . .
Aluminum and alwdnum alloys, painting of . . . . . , . . . .
Applicable documents. . . . . . . . . . . . . . . . . . . . .
Approval of non-st~dard parts . . . . . . . . . . . . . . . .
Arc-resistant mataraals . . . . . . . . . . . . . . . . . .
Attactint ofwirasmdleati . . . . . . . . . . . . . . . .
Autom?.tic shutdcm n... . . . . . . . . . . . . . . . . . . .

Uanana plugs . . . . . . . . . . . . . . . . . . . . . . . . .
Barriers, insulating . . . . . . . . . . . . . . . . . . . . .
Zatteriea. . . . . . . . . . . . . . . . . . . . . . . . . .
Bearings . . . . . . . . . . . . . . . . . . . . . . . . . . .
B.sarings, nc.ise teated. . . . . . . . . . . . . . . . . . . .
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Reciprocating .3eals . . . . . . . . . . .
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qI+-32-16400G (NsvY)

IMDSS (con.)

Shield, electrostatic
Shielda dtriadwir e.:: :::::::::::::: ::::
Shields , ChlUpl and sockets
Shock . . . . . . . . . . . ::::::::::::: ::::

Shore installation, aize . . . . . . . . . . . . . . . . . . .
Shutdown, autc.matic. . . . . . . . . . . . . . . . . . . . .
Shunts . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Siwalor referenrnmlages . . . . . . . . . . . . . . . .
Silver brazing alloy. . . . . . . . . . . . . . . . . . . . .
Simulated condition (underwater explosion) . . . . . . . . . .
size . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
jkin of enclosures . . . . . . . . . . . . . . . . . . . . . .
bckats, shields and clamps (for plug-in parts) . . . . . . .
Jolderedconnectiom . . . . . . . . . . . . . . . . . . . . .
Soldering . . . . . . . . . . . . . . . . . . . . . . . . . .
!leeve-type bearings . . . . . . . . . . . . . . . . . . . . .
Spscial testeguipmant . . . . . . . . . . . . . . . . . . . .
Special tmls. . . . . . . . . . . . . . . . . . . . . . . .
Spike volt.agetemt. . . . . . . . . . . . . . . . . . . . . .
Spray, salt foq . . . . . . . . . . . . . . . . . . . . . . .
springs . . . . . . . . . . . . . . . . . . . . . . . . . . .
Stabilization of test tenpexature . . . . . . . . . . . . . .
Standard hardware program (mdular rnnstruction) . . . . . . .
Standard parka . . . . . . . . . . . . . . . .. . . . . . . .
Stan&rd test ~nditions . . . . . . . . . . . . . . . . . . .
Standard tnst omditions (accelerated life) . . . . . . . . .
static seals . . . . . . . . . . . . . . . . . . . . . . . . .
Steady state vc.ltage and frequency . . . . . . . . . . . . . .
Stray magnetic fields... . . . . . . . . . . . . . . . . .
Stress reliaf bends.. . . . . . . . . . . . . . . . . . . .
Structural integrity . . . . . . . . . . . . . . . . . . . . .

Stuff ingtubs . . . . . . . . . . . . . . . . . . . . . . . .
.%bmarine installation . . . . . . . . . . . . . . . . . . . .
.%nahine . . . . . . . . . . . . . . . . . . . . . . . . . . .

Support (for securing wire
surface examination . . .
Surface ship installation
Surface temperature . . .
Switches. . . . . . . . . .
Synchra capacitors . . . .
Synchro capacitor values .
Synchros . . . . . . . . .
System safety program . ,
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Tachouater generator. . . . ...’..... . . . . .
Tape, lacing . . . . . . . . . . . . . . . . . . . . .
Techniques, proper (thermal performance test ) . . . .
Telephone plugs
Temperature q.cli;g. cc%~i;i;n; ia;c;l~r~t~d. lif~) . : :
Temperature , biPII
TamPe.Sature, low.::::: :::::::::::::
Temperature ranges, “on-operating . . . . . . . . . .
Temparat”re ranges, operating . . . . . . . . . . . .
Temwrature, test, stabilization of . . . . . . . . .
T=WsratureaatsW=@= . . . . . . . . . . . . . .
Temperature, surface. . . . . . . . . . . . . . . . .
Terminal board accessibility . . . . . . . . . . . . .
Terminal end identification . . . . . . . . . . . . .
Terminal lugs . . . . . . . . . . . . . . . . . . . .
Terminals, spare... . . . . . . . . . . . . . . . .
Terminals (terminals, boards and strips, binding posts
lugs) . . . . . . . . . . . . . . . . . . . . . . . .

Test apparatus, accuracy . . . . . . . . . . . . . . .
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MIL-E-16400: (36AVX)

IMU2X (con.)

Tostcablo6 . . . . . . . . . . . . . . . . . . . . . . . . .
Tast chamber . . . . . . . . . . . . . . . . . . . . . . . . .
Teat omditioru, atandaxd . . . . . . . . . . . . . . . . . .

Test conditions (thermal ~rformance) . . . . . . . . . . . .
T~t&ta forms.... . . . . . . . . . . . . . . . . . .
Temt, mnvironmsnta3 . . . . . . . . . . . . . . . . . . . . .
Testoquiprent listing . . . . . . . . . . . . . . . . . . . .
Test aguipuant . . . . . . . . . . . . . . . . . . . . . . . .
TUtfffiilities Mdapp-at- . . . . . . . . . .. . . . . . .
Test facility, installation of test item in . . . . . . . . .
Test iw, installation in test f.lCi3ity . . . . . . . . . . .
Test limtts , inclimtioll (surfac* Ship installations) . . . .
Test limits, inclination (submarine installations ) . . . . . .
Tast, magnetic . . . . . . . . . . . . . . . . . . . . . . . .
Test ml.thod w....... . . . . . . . . . . . . . . . . . .
Testplan andaxamination . . . . . . . . . . . . . . . . . .
Test pxoceduras . . . . . . . . . . . . . . . . . . . . . . .
Test provisions . . . . . . . . . . . . . . . . . . . . . . .:, ,.
Tostseguanca, tamparatum . . . . . . . . . . . . . . . . . .
Teats, alactrical. . . . . . . . . . . . . . . . . . . . . .
Testm, enclosure . . . . . . . . . . . . . . . . . . . . . . .
Thcrmaldemign. . . . . . . . . . . . . . . . . . . . . . . .
Thermal instruncmtation. . . . . . . . . . . . . . . . . . .
Thermal sense.r location . . . . . . . . . . . . . . . . . . .
The~lperfOrmance t4st . . . . . . . . . . . . . . . . . . .
Thermal tact . . . . . . . . . . . . . . . . . . . . . . . . .
Through bolting . . . . . . . . . . . . . . . . . . . . . . .
Time totalizing metars . . . . . . . . . . . . . . . . . . . .
Tinsel cord.age . . . . . . . . . . . . . . . . . . . . . . . .
Tolerance (tcstcomditions). . . . . . . . . . . . . . . . .
Twls, special . . . . . . . . . . . . . . . . . . . . . . . .
Tranmformrm and inductors, grada and class . . . . . . . . .
Tranmfo~rm, isolation . . . . . . . . . . . . . . . . . . .
Tran8formam, 4nductor8 and coils . . . . . . . . . . . . . .
Transient (700V).... . . . . . . . . . . . . . . . . . . .
Transient fr.g~ncy. . . . . . . . . . . . . . . . . . . . .
Transient voLtage. . . . . . . . . . . . . . . . . . . . . .
Transmission 3inas and related R.2. parts . . . . . . . . . .
Transolvars . . . . . . . . . . . . . . . . . . . . . . . . .
Tubea, alectxon . . . . . . . . . . . . . . . . . . . . . . .
Tub* shield s..... . . . . . . . . . . . . . . . . ...’.
Tube#, stuffing . . . . . . . . . . . . . . . . . . . . . . .
Tuning di.alimchanisma . . . . . . . . . . . . . . . . . . . .
Unacceptable materials . . . . . . . . . . . . . . . . . . . .
Undexwatar uplosion. . . . . . . . . . . . . . . . . . . . .

Upper 2imit (transient frag-ncy) . . . . . . . . . . . . . .
Upper limit (transient voltage) . . . . . . . . . . . . . . .
Usedordamag*d parts Or materials . . . . . . . . . . . . . .

ventilation c.6wning9. . . . . . . . . . . . . . . . . . . . .
Vuific.atian, gova-t . . . . . . . . . . . . . . ...”..
Very low freqwncyand low froguancy aqtip!mits, (mlmctro-
magnatic intirfmrenca) . . . . . . . . . . . . . . . . . . . .
vibration . . . . . . . . . . . . . . . . . . . . . . . . . .

Visual examination and failure Criteria . . . . . . . . . . .
v01tag9/fr8gu*ncy ~cling conditions . . . . . . . . . . . . .
v Itaga and frogwncy,stmdy stata (test) . . . . . . . . . .
zv Itaga -St, dhlectric Vithatanding . . . . . . . . . . . .
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6UL-B-16400G(MAVY)

241DX3 (ma. )

Voltaga tast, spiko . .
Voltag*, truwiant mat
Volm of tast Phw .

water (COPling) . . . .

Watartipht joints . . .
Vawquid, . . . . . .
weight.. . . . . . . .
1401ding, *tnctural. . . . . . . . . . . . . . . . . . . . .
*1*, r.sistana (aloctrical iatorumnwticnu) . , . . . . .
Waldtut . . . . . . . . . . . . . . . . . . . . . . . . . .
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Wir,,IwOkup, iatarltdl . . . . .
!41s9, 6hi*l&d tria4 . . . . . .
lliru and laah , ●ttaekmat of .

I Wiring and ~ling, iat.srnal . .
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, Workmanship . . . . . . . . . .
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