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ZliE FOLLOWING PAGES OF MIL-STD-454KNAVE BWEN RBVISBD AND SUPERSEDE TRE
;;GES LISTED:

J NEW PAGBS DATE SUPERSEDEDPAGES DATE

\ 26 Feb 87 2-1 30 Aus 83
i ;-; 26 Feb 87 3-1 10 Jan 83

5-1 thru 5-24 26 Feb 87 5-1 thru5-24 15m 80
14-1thru 14-2 26 Fab 87 14-1 thru 14-2 29 Aus 86
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18-1 26 Feb 87 18-1 lUer85
22-1 26 Feb 87 22-1 30 Jul 82

46-1 thru 46-2 26 Feb 87 46-1 thru 46-2 15 Aus 81
50-1 26 Feb 87 50-1 thru 50-2 29 Aug 80

53-1 thru 53-2 26 Feb 87 53-1 thru 53-2 1 Sep 82
57-1 26 Feb 87 57-1 15 AUS 81
60-1 26 Feb 87 60-1 10 Sep 79

64-1 thru 64-3 26 Feb 87 64-1 thru 64-3 14 Feb 86
11-1 thru 11-6 26 Feb 87 11-1 thru 11-6 29 Aus 86

2. MAKE THE FOLLOWING PRN AND INK CSANGE:

Requirement 19, paragraph 2 - Delete the title of IUL-T-15659and
substitute “Terminal,Lug, Solder, Copper and Phosphor Bronze”.

3. RETAIN TSIS WOTICE AND INSERT BSFORE TABLE OF CONTENTS.

h. Holders of KIL-STD-454Kwill verify that page ohanges and additions
indicated above have been entered. This notioe page till be retained as
a check sheet. This issuance, togetherwith appended pages, ie a separate
publication. Each notice is to be retained by stocking pointe until the
Military Standard is completely revised or oancelled.

Cuatodiane: Preparingaotivity:
Army - EN Air Force - 10
Navy - AS
Air Force - 11 Agent:

Air Force - 11
Review activities:’~
Army - AR, AV, CR, ME, NI project GDRQ-0048
Navy - EC, OS, SW
Air Force- 17, 19,85
DLA - ES, IS
FAA FSCGDRQ

~. Approved for public releaee; dietribution Is unlimited. “
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REQUIR8MSNT2

HIL-STD-454K

CAPACITORS(
1. E.uum.e. mS wuiment -tablishes criteria for the -l=tion =d
applicationof capacitor.

2. Documents ~ble to ~

t41L-C-39006/22 Capacitors,Fixed, )llectrolytic(NonaoMd Electrolyte),
Tantalum, (Polarized,Sintered S1OS), 850C (VoltageDerated
to 125°C), EstablishedReliability,Style CLR79

MIL-C-39018 Capacitor,Flxsd, Electrolytic(AlominomOxide), lLstab-
lished Reliabilityand Non-EstablishedReliability,General
Specificationfor

MIL-STD-198
\ Capacitors,Selectionand 0ss of

3. S9k2L&n. Capacitorshallbe selectedand appliedin accordancewith
tUbSfD-198.

3.1 ~. Compression(springplate)typevariable
capacitors shall not be used.

3.2 Fixed. Qauer dielectrti. Fapar, paper-plaatic,and metallized paper
CaPScitOrS in molded cases shall not be used.

3.3 Fixed.tankaLumelectOIVtlQ The use of wet slugtantalumcapacitors

(
(except tantalum cased units in a~cordancewith MIL-C-39006/22)requires the
aPPrOv~ of the procuring activity. FOP Naval Air Syatams Command, s>~er
eased tantalum capacitor shall not be used and tantaltnmaased capacitors
require approval.

● 3.4 ~. F~~ electrol~ic(~UM~UM Oxide)
capacitorsshallconformto NIL-C-39018and shallbe selectedPromMIL-STD-I98.

( Supersedes

NSQUIRS!4SNT2
30 August 1983

REQIJIRSNRNT2
26 February 1987
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REQUIR~ENT 3

FLAMMABILITY

K!IL-STD-45UK

● ✌ n.. ”----- ml., “ “.s-. .,..---”. e.”. .h, 4 -ha- ““{+- ”4-,.-. ALU= . =q” Ar-ciu=L, ” =c,.a”A*a,,=a -. -.=, A-

flammabilityof materials.

2. ~cuments armlicahk? tO Requiwmant %

MIL-STD-202 Test !!ethcdsfor Electronicand

for the determinationOf

ElectricalCompenent Parts
ASTMD568-77 Rate of Burning and/or Extent and Time of Burning of

FlexiblePlagtics in a vertical Position,Test Hethod for
As’T?!D635-91 Rate of burning andlor Sxtent and Time or Burning of

Self-supportingPlastics in a HorizontalPosition, Test
!4ethodfor

ASTM D1OOO-82 Pressure-SensitiveAdhesive Coated Tapes Ueed for
ElectricalInsulation,Methods of Testing

UL 94 Standard for Tests for Flsmmabillty of Plagtic Materials
for parts in Devices and Appliance

3. @JLeSal. Flammabilityis a cemplex characteristicwhich canbineg ease of
ignition, gurface flammability,heat contribution,smoke preductlon,fire
gasses, and fire endurance. Flammabilityis a functionof chemical
cmnposition,physical configuration,temperature,avatlabtllty OF oxygen, and
retardanteor additives.

4. ~ Materials used in military equipment shall be nonburningor self
extinguishing. The test used to determine the fIaunaabilityof material shall
be the teat specified in the material specification. Since some materials may
change atate or characteristicsrelative to flammabilityy during application,
tests may be performed on the end”item materialsmixedlblendedlsaturated/
impregnated/layeredand processed to simulate the final configurationin the
end equipreent usage.

4.1 If the specificationdoes not have such a test, testing shall be in
accordancewith ASIM D%8, ASTM D635, ASTM D1OOO, or !IIL-STD-202,Method 111,
as applicable.

4.2 !lsterialsnot covered by the above tests shall be tested in accordance
with a procedure approved by the prc@uringactivity. 0L94 Is a useful guide to
develop test methods and offers a comparativescale tD define degree of
flsmmability.

5. ~ Fire retardantadditivesmay be used provided they do nnt
adversely affeet the specifiedperformancerequirementsof the basic materials.
Fire retardance shall rmt be achieved by use of nnnperrmnentadditives to the
basic material.

(
Supersedes
REQUIREMENT3
10 January 1983

REQUIREMENT3
26 February 1987
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MIL-STD-054K

REWIRENENT 5

(

SOLDERING

1. ~. This requirementestablishesproceduresfor making eeldered
electricaland electronicconnections.

● 1.1 ~. Requirement5 shall not be used during the manufactureof
hardware for the US Navy. The latest revision of WS-~536shallbe usedas the
solderingrequirementsfor Navycontracts.In the eventof conflictbetween
the requirementsof thisparagraphand othercontractualrequirements,
differencessbsllbe referredto theGovernmentContractingOfficerpriorto
proceeding.

● ✍ ✍✍✍✎✎� ✍✎✎ ✍� ✍✍✍✍✍ ✎✍ A- ---. ..-_ —-— L .-.

*

(

O-E-760

G-T-236
QQ-S-5’71
TT-I-735
NIL-Q-14256
NIL-P-28809
KIL-P-50884
ML-T-81533

141L-P-8172B
141L-STD-202
MIL-STD-275
UIL-STD-752
KtL-sTD-883
US-6536

Ethyl Alcohol (Ethanol),Denatured Alcohol; and Proprietary
Solvents
Tetrachloreethylene (Perchloroethylene) TechnicalGrade
Solder; Tin Alloy; Tin-Lead Alloy; and Lead Alloys
Isopropyl Alcohol
Flux, Soldering,Liquid (Rosin SZSC!)

Printed Wiring Assemblies
Printed Wiring, Flexible,General Specificationfor
Trichloroethane1, 1, 1(Netbyl Chloroform)Inhibited,Vaper
Decreasing
Plating, Tti-Laad (Electrodeposited)
Teat Methods for Electronicand ElectricalComponentParts
Printed Wiring for ElectronicEquipment
Test Methods for SemiconductorDevices
Test Hethods and Prooedurea for Microelectronics
Procedures and Requirementsfor Preparationsnd Soldering of
ElectricalComections

3. Mh2Aals

3.1 m. Rosinfluxesconformingto typeaR or NMA of MIL-F-14256 shall be
used for makingelectricaland eleotrenicconneotionaexceptthattypeRA flux
of 141L-F-14256 may be used on assemblieswhich will subsequentlybe tested for
and confo~ to the cleanlinessrequlrementaof U2L-P-28809. However, sOlid.
ulrea with sleeve type Insulationor strandedor braided tires shall not be
soldered utilizing type NA flux. For the Army LaboratoryComand,
Cmnmunieationa-ElectronicsCfauusnd,and Aviation Systems ~d, the use of RA
flux requires approval. For fluxing purpnses,a solderedjointwhichfunctions
as both a meohsnioal and an electricalconnection (for example, in grounding
applicationsthrough a chassis) shall be consideredan electricalconnection.

3.2 ~. Unless ctherwise specifiedby the proouriosactivity, the eelder
alloy shall conform to oompnsitionSn60, Sn62, or Sn63 of QQ-S-571. The flux
of flux-coredselder shall be type R or RUA of QQ-S-571,eXcePt that the ccre
may be type RA flux in solder used only on assemblies and Connecting which
will subsequentlybe tested for and confono to the cleanlinessrequirementsof
MIL-P-28809. However.strandedor braided wires or solid wires with sleeve
type Insulationshall’not be soldered
Commands listed In 3.1,the use of RA

Supersedes
RSQUIRKHKNT5
15 14arch198o

utilizing type RA flux.
fluxrequires approval.

5-1

For the A!mY

REQUIRENSNT5
26 February 198T
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MIL-STD-454K

4. ?reDaratiOn of ~ors an~. erminala

4.1 ~ Sufficientinsulationshall be stripped frDM the
wire or leads tn provide for insulationclearancesas specifiedin 5.1.4. In
stripping insulation, care should be taken to avoid nicking or otherwise
damaging the wire or the remaining Insulation. The number of damaged or
severed strands in a single lead shall not exoeed the limits given in table
5-I. Leads used.at a potential of 6kV or greater shall have no broken strands.
Insulationdiscolorationresulting from thermal strippingis permissible.

TABL2 5-I. ~.

Maximum allowablenicked
Number of strands or broken strands

Leas than 7 0
7-15 1

16-19 2
19-25 3
26-36 4
37-40 5

41 or more 6

4.z ~. Conductor surfaces to be soldered
shall be clean prior ta eoldering. Cleaningmay be as follows:

a. Grease and oil shall be removsd from conductorsand terminalsby applying
a noncorrosivesolvent such as: 1, 1, l-trichloroethaneconforming to
MIL-T-81533; ethyl alcohol conformingto O-E-760, type III or isopropylalcohol
conformingto TT-I-735; or tetrachloroethyleneoonfonoing tD O-T-236.

,

:)”
b. Oxides and varnishes shall be removed by metheds which do not damage leads
or parts, and which do not cause contaminationor hinder adder wetting.

c. Sand blasting shall not be used.

d. Dust or other loose matter shall be removed.

4.3 (m’eso~tors and ~. Wireand part
leadsi.withor withoutattachedterminals, shallmeetthe aolderability
requirementsof Method2026.3of MIL-STD-750for semiconductors,Methcd2003.2
of MIL-STD-993for microelectronics,and Methnd208 of MIL-STD-202for other
electricaland electroniccnmponentparts. Pretinning(presoldercoating)of
electroplatedtin-leadin accordancewithMIL-P-91T28,or hot dip solderwhich
is 0.0003inchminimumthicknessmay be used on parts which will aubsequently
be soldered. Tinning of a strandedwire shall not obscure the wire contour at
the terminationend of the insulationto permit inspectionof the wire for
damage. Heat sinks shall be applied tD leads of heat sensitiveparts during
the tinning operation. The preconditioning/pretinningsolder pot ehall be
maintained in accordancewith 7.4.2. Wicking,the capillaryflow of solder
along the wire, is permitted;however, solder shall not obscure the contour of
the conductor at the terminationof the insulation. The leads of all devices
to be planar mounted shall be pretinnedprior

REQUIREMENT5
26 February 1987

5-2

to Installation.

Supersedes ‘)

REQUIREMENT5
15 March 1980
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5.

( 5.1

MIL-STD-454K

nt of wires and leada

and Uads to tQC@n%U

5.1.1 ~. Leadsand wirea shall be mechanically
secured to their terminalsbefore soldering. Suoh mechanical securing shall
prevent motion between the parta of a Joint during the solderingoperation.
Leada and wiras shall be wrapped around tsrainalsfor a minimum of one-half and
not more than one full turn in a single layer only (see figure 5-1). For AWG
30 or emallsr wire, a maximum of 3 turns may be used. Exception is made in the
oaae of those emall parts used for teraiinatingconductorsand to which such
mechanical securingwould be impracticable,Buoh a.voonneotor solderOUPS,
slottedterminalposte,heatehrinkabIecolderdevices,etc. Leadextension
shallhe restrictedto the limitsrequiredby desigm to prevent equipment
❑alfunction. In no cage shall wireg be wrapped on eaoh other.

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

FIGURE 5-1. ~.

5.1.2 L&aibends. The distance between the body of the pert or weld and the
bent section of a lead ehall be at least twice the diameter of the lead but not

less than 0.030 inch. Radii of bends shall confom to figure 5-2.

c Superaedea
REQUIREMENT5
15March1980

“J!@
0.030 mm
snA1cn’1
TO 1 61A l-k%O.omPlul

a. StandardBand b. Welded Bend

I LEAD DIA (inoh) I NININUN RADIUS (R) I

Up ti 0.027 1.OD ‘
frcm 0.028 to 0.047 1.5 D
0.068 and larger 2.0 D

FIGURE 5-2. j&@Jzs@.

REQUIREKENT5
26 February 1987
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NIL-STD-454K

5.1.3 Stress reli<. Axial or opposed lead deviceswith leads terminatingat
a connectionpoint shall have a minimum lead-connection-to-bodyoffset of at
least 2 lead diametera or thiolmeaaes(but not less than 0.030 inch) as an
allowance for atreaa relief to minimize tensile or shear stress to the soldered
connectionor ~rt during thermal expansion. Where the oempenentbndy will not
be secured to the mounting surface by bopdlng, coating or other meams, the
lead(s) on only one of the opposing sides of the oomponentneed be ao
configured. Typical examplesof stress relief are included in figune 5-3.

Devices with bodies either Alternatemethod for devices
securedor unseouredto with unsecuredbedies
mounting surface

-+-?- ----%”
A A

...)

,

--w-- --q-=#--
b A A

A z 2 times lead diameter or thicknessbut net less than 0.030 inch

FIGURE5-3. ~.

5.1.4 ~. Clesrsnoebetween the end of the insulationand
the solder of the connection shall be as follows:

a. Minimmn olearance: The insulationshall not be lmbeddedin the solder
joint. The oontour of tbe conductor shall not be obsoured at the termination
end of the insulation.

b. Usximum olearance: Clearance shall be less than two wire diametera
(including insulation)or 0.060 inch, whichever ia larger, but shall not
aborting between adjacent conductors.

Supersedes
REQUIR~NT 5
26 February 1987

permit

“-)

REQUIRSNENT5
15 tlaroh1980

5-4
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MIL-STD-454K

5.2 ~ment of tires and leadsdirectlvto rmintedterminalareaa

(

. Direct
attachmentof wiresand leadeM printedterminalareasshalloonformto
MIL-STO-275or MIL.-P-5o884,as applicable.Wire insulationclearanceshall
conformte 5.1.4.

6.1 ~. CleanlinessOf Wt leadsand printedtiringsurfaoesshall
be sufficientto insuresolderability.

6.2 ~. When used, liquid fluw shall be applled in a thin, even
coat to those surfaces being joined prior to applicationof heat. Cerealsolder

. wire shall be placed in such a position that the flux 0s0 flow and oover the
jol.ntas the solder melts. Plux ehall be so applied that no damage will ocour
to surroundingparte and materials.

6.3 &@&AsaL. ltieareaste be joinedshallbe heatedte oausemeltingof
the solder and wetting of the surfacee. Bxoessive time (slow heating) and
excessive temperature*all be avoided to prevent mreliable joints and damage
to parts. Heat.sinks shall be used for the protectionof parts, as fiquired.
Parts, wire insulation,or printed tiring boarde which have been charred,
❑elted, or burned shall be replaced. When heat has oaused pert materials to
discolor, further evaluationshall be perfonoed t.aaseertalnwhether the
essential propertiee have been adversely affected; if so, the item shall be
replaced.

6.4 ~. The areasto be joinedshallbe at thecorreet

(
temperature,then the solder ehall be applied to the ‘jointand not to the
soldering Iron; howaver, a very emall quantity of solder may be applied at the
place where the iron tip touches the joint to impreve heat transfer. Uhen the
aelder-prefom method is used, the solder may be applied to the joint prior to
heating.

6.5 QQUDK. No liquid shall be used te 0001 a solderedoonneetion. The
connection shall be oneled in air at recsntemperatureonly. Heat sinks..maybe
used to expedite cooling. The connection shall not be subjeetedto movement or
strees at any time during the oooling and solidificationof the colder.

6.6 ~. Careshouldbe takento avoidthe n- forresoldering.
Whenresolderingis required, the quality standards for the resolderedcon-
nection shall be the same as for the original oonnention. A cold selder or
disturbed joint will require only reheatingand reflowingof the solder.

6.7 ~. Fluxresiduesehellbe rcmmvedwithinone heur
aftersolderingby applyiogappropriatenoncorrosivesolventsas specifiedin
4.2.a and drying. Mechanicalmeanssuchas agitation,brushing,etc,may be
ueedin conjunctionwiththe solvente.The Oleaningsolventsand methods used
shall have no deleteriouseffect on the @rta, connections,and materials being
cleaned. Ultrasonic cleaning maY damage oertain parts, P@.ictiarlY
trsnsistore,and should generallybe avoided.

\ Supersedes
REWIRWHT 5
15 March 1980

5-5
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MIL-STD-454K

7. iiutOmticsolderinufOr IIri”ntedwir~

7.1 ~. Cleanliness of the part leads and printed wiring surfaces
aball ba sufficient to insure aolderability. )

7.2 ~. Liquid flux shall be applied by the dip, spray, brush,
rell, wave, or foam method and shall form a thin coating on the surface. The
flux may be thimed as neoeaaary to meet the requirementson flux application;
however, the flux shall still meetthe requirementsof-3.1. Drying the flux to
a tacky consistency before wave solderingwill prevent solder splatter.

7.3 ~. Preheatingthe printedwiringaesembly beforeaelderingis
adviaableand willImprovesolderflowand reducethe requireddwelltime. The
preheattemperatureshallnot exceedthemadman temperatureratingof parta.

J
7.4 ~. The solderbathshallbe ❑aintainedat a temperatureof 232°
~ 288°c(4509tc.5500F). The temperatureand the timeof contactbetweenthe

.

aasemblyand the soldershallbe dependentuponsuchfactnrgas preheating,.,.
thicknessof board,numberof contactsor conductors,and the typeof partg.
The period of expeeure of any printed wiring board to a solder bath shall”be““-‘
limited ta a duration which will not cause damage to the board or parts mounted
thereon. In no case ghall the temperatureor length of time be such ag to
cause damage to heat-eensitive parta. Periodic inspectionsof the eelder bath
shall be made to insure that contaminationlevels meet the requirementsof
7.4.lb.

7.4.1 ~.. To maintainthe properpurityof solder,
the followingproceduresgballbe adheredto in wavesolderingof printed
wiringassemblies. :1-

a. E&ore seldering a printed wiring beard, all drogg appearing on the surface
shall be removed. To prevent contaminationof the solder, atainleassteel or
polytetrafluoroethylene(TFE) shall be used for stirring aelder sod removing
dross. Dross blanketa may be used providedthe blankets do not contaminatethe
solder.

b. If the amount of any individualcontaminantor the total of contaminants
listed exceeds the percentagesspecifiedin table 5-II, the solder shall be
replaced or altered to be brought within apacifications.

7.4.2 ~. solderin sOlderbathsshsllbe
chemicallyor apectrographicallyanalyzedor renewed at the testing frequency
levels shown in table 5-II, column B. These intervalsmay be lengthenedto the
eight-heuroperating days shown in column C when the resultsof analyses
providedefiniteindicationsthatauChactionwillnot adverselyaffectthe
purityof tbe solderbath. If contaminationexceedsthe limitsOf table5-II,
intervalsbetweenanalysesshallbe shortenedto thoseeight-houroperating
days shownh columnA or lessuntilcontinuedpurityhas beenaasuredby
analyses. Records containing the results of all analyses and solder bath usage
shall be available te the procuringactivity.

.)
REQUIREMENT5
26 February 1987
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MIL-STD-454K

?.4.2.1 Guideline~. The Informationprovided in the right column of Table

(

5-II is presented to assist In the monitoringof the solderingoperationand
may be ueed to indicate a need for increaaedfrequencyof testing,other than
that shown in columns A, B, and C, to insure preper purity levels.

7.5 Flux residus remova1. Flux resldueg shall be removed in accordancewith
6.7.

7.6 ~. The automaticaelderingoperationmaY be repeatedonce,
providedthatthe reheatingand resolderingdeesnot introducedegradationof
partsor printedwiringboards.

7.7 Z2u@luR. Uanualaelderingaa specifiedherein is permitted,if necessary,
to remove solder projections,icicles,and bridges of solder, or to add solder
to the part connection area. The quality atandarda for touchup shall be the
game as for the original work.

9. ~1 sold@.Lw! nrocedu rea. It is not the intention of Requirement 5

to exclude other acceptable procedures for applying flux and solder in making
eoldered electricalconnections. However,the methods ueed mat produce
completed solder joints equivalentto the acceptablejoints described in this
requirement. The following requirementsapply: (Seepara3, 4, 5, 6, 7, and
appropriatesubparagraphs.)

a. Preparationand cleanlinessof parts and wires

b. Proper attachmentof wires and leads

{
c. Materials- fluxes, anldera, and cleaning anlvente

d. Applicationof fluxes and aoldera

e. Temperaturecontrol

f. Pogtsolderingcleaning. Termination made with devices having premeasured
amounta of colder and type R or RMA flux encapsulatedin a preformed,
transparent,heat shrinkable,self-eealinginsulatingmaterial do not require
flux removal.

8.1 ~. The followlngare typicaladditionalacceptable
solderingprocedures:

a. Dip (solder bath)

b, ?iot-plate

c. Induction

d. Radiatton

e. Sot-gaa-blanket.

( supersedes

REQUIREI’4SNT5
15 March 198CI

RSQUIREMSNT5
26 February 1987
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Supersedes .)

REQUIR- 5 REQUIREMENT5
26 February 1987 15 March 1980
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M.IL-STD-45UK

8.2

(
8.3

Suda&aM. Soldering guns shall not be used.

~. Steel wool shall not be used.

9. llQKW&m

9.1 ~. A solderedconnectionis an electricalconnection
whichemployssolderfor bondingtwoor more metalswithan alloy(solder).

9.2 ~. Solder is a metallic alloy, usually of lesd “&d tin, used to
mechanicallyand electrical y join metallic swrfaces by solidification
following tbe wetting action of the melted alloy.

9.3 ~. Solderingis a processin which❑etallicsurfacesin close
physicalproximityare joinedby thewettingand subsequentcoalescenceof
liquidsolderhavinga much lower melting Doint (generallybelow 2040C) than
any of the metele being joined.

9.Q ~minala. A terminalis a tie-pointdeviceusedforthe purposeof
makingelectricalconnections.Soldertypeterminalgin commonuse include:
turret,bifurcated(slotted), hook, eye, tab, and colder cups.

9.5 EaCk-kad. A partleadis a solidor strandedwirethatservesag a
connectionend,in smuecases,as mechanicalsupportfor smallelectronicParta
or assemblies.

(
9.6 Leadext_wii@n.A leadextensionis thatpartof a leador wirethat
extendsbeyondthe solderedconnection.

9.7 ElU2L.Flux is a chemicallyactive compound that is capable of promoting
the wetting of metals with golder.

9.8 ~. Wettingis the freeflowand spreadingof solderon a metallic
eurfaceto forman adherentbond.

‘9.9 G!2.&sS&2eLls!tnt.A cold anlderjointis an unacceptablesolderjoint
due to poorwettingand inefficientheat.

9.10 ~. A rosinsolderconnectionis en unsatisfactory
connectionwhichcontainsentrappedflux.

9.11 ~. A disturbedsolderjointis an unsatisfactory
connectionresultingfromrelativemotionbetweenlead/wireand the terminal
areaduring enlidificationof the solder.

9.12 ~. Reflowsolderingis a processforjoiningpartsby
tinningthe aurfacea,placingthemtogether,heatinguntilthe colderfuges,
and allowing to cool in the jointed position.

9.13 pewet~. Dewattingi9 a conditionwhichresultswhenthe❑oltensolder
has coatedthe surfacaand thenrecededleavingirregularlyshapedmoundsof
solder separated by sreae covered with a thin anlder film; basis metal not
exposed.

Supereedas
RJIQUIRSMENr5
15 March 1980

REQUIREMENT5“
25 February 1997

5-9
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MIL-STD-454K

9.1 Q Nmk&MLs. Nonwetting is a conditionwherein a surface haa contacted
molten wider but the solder has not adhered to all of the surface.

9.15 Excessive adder. Rxcessivegolder is a condition resultingin an
unsatisfactoryconnectionbecause the contour of the elementsnf the connection
are completelycbscured or the solder has overflowedbeyond the confines of the
connectionarea.

)

9.16 S@de r DrOIectioq. A solder projectionis an undesirableprotrusionfrom
a solidifiedsolder joint or coating.

9.17 Planar mounted devi~. Terms that apply to flat or rnund leads of
planar mounted devices are defined in figure 5-U.

LOWER

KNEE

&

LEAD

BEND RADIUS &

Y UPPER BEND RADIUS
.%

HEEL

TOE
FOOT

\ClRCUIT PAD

~GURE 54. ~d!xicea - de fXLU&ma.

10. ~. Workmanshipshall be of a level of quality adeqoate to
assure that the processed products meet the performance requirements of the

applicableiiraiiinS.9and criteria delineatedherein. The solderedconnections
shall have a smooth bright appearancewith metallic loater and shall not have a
chalky, gritty or irregularsurface, nor exhibit protrusions,pits, or voids
which expnae basia metal or where the bottom of the pit or void is not vieible.

10.1 ~. Visual inspection of all soldered conneotinnsand assemblies
shall be performed te determine conformanceto the requirementsspecified
herein.

11. ~t critti. AcceptIreject criteria for snlderedconnections
shall be in accordancewith figures5-5 through 5-35.

REQUIREMENT5
26 February 1987

5-1o

Supersedes
REQUIRE148NT5
15 March 1980
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c

.015 R=2TOR2DHIN
MIN

I
1

{45° M N
100° MAx

Leads ‘shallbe supportedduring forming to protect lead-to-hody seal. Bends
shsll not extend into seal. Lesd befidrsdius shall be two thicknessesor two
wire diametersminimum. The angle of that part of the lead between the upper
and lnwer bends in relation to the mnu~ting pad shall be 4so minimum to 100°
maximum.

FIGURE 5-5. ~mdnkd-~vices - lea~ tk2mhs.

ACCEPT REJECT

.010 MIN

-~
Parts mounted over protected sur~acea,or surfaces without.exposed circuitry,
may be mounted flush. Parts with electrically conductingbodies riverexpnsed
circuitry shall have their leads formed to allow a minimum of .010 inch between
the bottom of the component body and the expnsed circuitry.

FIGURE 5-6. w~wed devi~e~ - lead

Minor lead deformationshall be allnwed, provided
none of the followingconditionsexist:
No evidence of a shnrt or petentialshort
deformation.
Lead or body i9 not damaged by the deformation.
Top of lead does not extend beyond top nf body.

FIGURE 5-7. Planar mQ@ed device9 -~.

Supersedes
RFx2UIREMENT5
15 March1980

REQuIREMENT5
26 February 1997

5-11

I
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MIL.STD-454K

!4inimumcontact length shall be equal to
times the diameter (2D) for round leads.

the lead width for flat leads and two
Heel must be completelyover pad area.

w

Flat leada may have side overhang, providedthe overhang does not exceed 25$ of
the lead width and that minimum clearance is maintained.

FIGURE 5-9.

REQUIREMENT5
26 February lg81

Supersedes
REQUIREMENT5
15 March 1980

5-12
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MT.L-STD-454K

~’
CCEPTABLE

,L V&%

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

FIGuRE 5-1~. ~s - mart o&xieMw.

w25&UORDMX *

&

\

Iv

>

OR 2D

Toe end of leads may overhang the pad,
provided the minimum oonductorspacing is
maintained,that the tetal overhang does
not exceed 25% of the lead width or
diameter (round leads), and that the
minimum contact length is maintained.

FIGURE 5-11. devices - Dart a&22MQL t.

c Supersedes
REQUIRSMSNT5
15 March 1980

5-13

NSQUIREMSNT5
26 February 1987
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Round and flat leads shall be placed so
edge of the pad.

2T

k “
that the heel does not extend beyond the

FIGURE 5-12. ~- ~rt Dlacem.

FIGURE 5-13.

2T MAX

~T

Laad may be raiaed off the
lead diameter.

Figure 5-14.

.. .

Toe curl, if present on leads, shall not
exceed two times the tbickneee (2T).

l/2 D

iazi?i?

MAx

—-T
pad surfacea maximum of two lead thicknessesor 1/2

Planar Mounted Devices - Part Placement

Supersedes
REQUIREMENT5
15 !@rch 1980

-J

““)
REQUIREMENT5
26 February 1987

5-14
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(

c

MinimumsolderfilletheightOn roundleadsshallbe 25X Of the leaddiameter.
The outlineof the leadmust be discerniblein the solder.

FIGURE 5-15. Planar mounted devices - solder f.iLl&a.

Flat ‘leadsshall exhibit a ?igible fillet rising from the pad to the top of the
lead. The outline of the lead must be discerniblein the ~lder-

FIGURE 5-16. ed devices - sol~ .

MIDPOINTWI’WFENUPPSRAND
SOWIaSOW POINTS

\zl

ntxmm~~m~ LLEl

The heel fillet shall be continuousbetween the heel of the lead and the circuit
pad. The heel fillet shall extend to the.midpoint of the lowerbend radiug for
flat leads. The heel fillet shall extend beyond the full band radius for round
leads. The solder fillet for any lead shall not extend beyond the midpoint
between tbe upper and lowar bend pointe.

Supersedes

NSWIREMENT 5
15 March 1980

FIGURE 5-17. ~titices - sO~ 9.

RETIREMENT 5
26 February 1987

5-15

Downloaded from http://www.everyspec.com



MIL-STD-454K

PROBE OR HOLD DOWN MARK
HEATER BAR

&

/’

TOOL MARK ~

*
*>

These tool marks ehall not be oause for rejection.

FIGURE 5-18. cee SQ~ .

MAXIMUM MUNl OFSOI.OER
SOI.0~ PROTRUSION-#

cXcEss SOLOER

FIGURE 5-19. Elated-th u ~t of soJJieron -.r

Supersedes
REQUIREMENT5
26 February 1987

REiNJIRSMEST5
15 ?4arch1980

5-16

.>
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TNICKNE5S.W.

“ ~?gf.

MINIMUM AM)(INTW SOLDDI INSUFFICIENTSDLMR

FIGURE 5-20. FMted-thru bales - ~Ount of e*r on l“~.

SATIN LUSTER AND FREEU-LINE
PATTERNS IQUILTIW PRESENT

SURFACE CRACKED, GRITTY OR
GRANULAR APPEARANCE

FIGURE 5-21. 21ated-thrhtIQMS - BOlder s~face ~. r

Supersedes
REQUIREMENT 5

15 March 1980
5-17

REQUIREMENT5
26 February 1987
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m.

)

&e. ,.
SMALL INCLUSION IN FILLE7 DOES NOT SOLDER DOES NOT COMPL~ELY COVER --
CONSTITUTE DEWElllNG. SURFAC[S OR DOES NOT FEATHER
SURRWNDING ARMS WELL WEI?ED. TO LEAD OR PAO SURFACES.

FILLET MAY BE CONCENTRATED ON
.SOLDES GATHERS INTO DROPLETS OR BALLS.

ONE SIDE OF PAO.
NO DEWElllNG IN EVIDENCE.

FIGURE 5-22. Platd-th u hOlesr - ~.

3

BOTTOM OF VOIDS VISIBLE

FIGURE %23.

REQUIREMENT5
26 February 1987

BOTTON OF VOIDS NOT

S%af.ed-thru holes - void~.

5-18

VISIBLE

Supersedes ““)
REQUIREMENT5
15 March 1980
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MINIMUM ACCEPT

MIL-STD-454K

BuKL

a..a.

,,@-g: --

SOLDER FI 11~ Ml COMPLETE.
NUMEROUS VOIDS.
fMOENCE OF DEWETTINC.

m.”:’”-.:J’-;. CY.-,,.... .....-.-.__.- ----
SOLOER FILL~ 10.7b COMF’LmE.
CONTOUR OF LEAD IS DISCERNIBLE.

EXCESS SOLDER. LEAD NOT VISIBLE.

HEEL OF LEAO IS WETTED WITH SOLDER.

SOLOER SHALL FILL HOLE T5% OF
BOARD THICKNESS MINIMUM.

FIGURE 5-24. wed th u hOles - ~ ‘1”*”-r

MINIMUM ACCEPT RFJECT

m..-’- . . .

<:,

SOLDERFILLET NOT COMPLETE.
NUhtROUS VOIDS.
EVIDENCE OF DEWETTlffi.

m :..
“w) :,... -..._.A

SOLOER FILLET lm COMPLETE .
CONTOUR OF LEAD IS DISCERNIBLE

EKCESS SOLDER. LEAO NOT VI SIBLL

HEEL OF LEAD IS WETTED WITH SOLDER.
M)NPLATED THRU HOLE NEED
NOT BE COVERED WITH SOLDER.

FIGURE 5-25. leads and WIrea.

Supersedes

REQUIREHSNT5
15 March 1980

5-19

RSQUIRFMSNT5
26 February 1987
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(MINImufu

I!!!Ik

--
,.!,

~ .<!.’ SOLOER SHAU NOT “
..fi .. .:.,.->. --/44s .. . COMPLEKLV OBSCURE

THE ~TENT OF THE WRAP..

SOLOER THAT JUST
COVERS THE WIRE
OR LEADOVR THE
EXTENT OF THE WRAP.

SOLOER SHALL WET THE
TERMINAL AND WIR[ OR
LEAD AND FORM A
VISIBLI FILLET.

Z IMAXIMJMI

SOLOIR SHALL WET THE
TERMIML WIRE OR LEAD.

FIGURE 5-26. JIir.eand lead ~R to terminals -~.

ACCEPT (Ml NIHUM) REJECT

MIN lflUM AMOUNT OF SOLOER ALONG SOLOER BU ILOUP ON TOP OF TEIU41NAL
THE WIRE OR LEAO. WIRE OR LEAO WIRE OR LEAO NOT DISCERNIBLE
ENO DISCERNIBLE IN TERMINAL. THROUGH TERN I NAL .

ACCEPT (MAX I HUM)

MAX l!UJt4 MOUNT OF SOLOER COtSPLETELY
FILLS SLOT. WIRE OR LEAD ENO
DISCERNIBLE

FIGURE 5-27.

REQUIREMENT 5

26 February 1987

3

IN TERMINAL.

Hire and lead aQMQCQE to teri@ale - mall slotted.

Supersedes 3

REQUIREMENT5
15 March 1980

5-20
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(
IMINIMUM)

NIL-STD-454K

- (I NSUFFI CIENIT

SOLDER THAT JUST COVERS SOLOER DOES NOT

THE WIRE OR LEAD OVER CIY4LW THE WIRE
E%TENT OF THE WNAP. OR LEAD OVER

SOLDER SHALL WtT THE
~OFTHE

TERMINAL AND WIRE OR LEAO
WRAP OR FILLETING
IS lNCOMP~

AND FORM AVISIBLE FILLET.

M!ml IAWIMUMI U!E!z (~CESSIVD

SOLDER SHAU NOT COMPLLTELY

~eand,ead_~mna,,,tur,e,

A BUILDUP OF SOLDER
OBSCURE THE ~ENT
OF THE WNAP.

IHAl COMPLETELY
OBSCURES THE CONTOUR

SOLDER SHALL WET THE
OF lliE WIRE OR LEAD

THtMINAL AND WIRE
LWDI EXTENT OF THE wRAF!

OR LEAD.

FIGURE 5-28.

( Ax IMINIMUM)

SOLDER .mAT JUST COVERS
THE WIRE OR LEAD OVER
lHE E%TENT OF THE WRAP.

SOLDER SHALL WEl THE
TmMINAL wiRE OR LWD
&FORM AVISIBLEFILLEF.

ACCEPT (MAXIMUMI

$!

SOLDER SHALL NOT

. “!,, COMPLETELY OBSCURE THE
% CX1’ENT OF THE WRAP.
5+.. SOLDER SHALL WET THE....

..il! lERMINAL & WIRE OR LEAD.

(lNSUFFICIENll

SOLOEN DOES NOT CWER THE
WIRE CNf LEAD OVER THE EXTENT
OF INEWRAPOR FILLETING IS
INCOMPLETE

IDKESSIVEI

A BUILOUP OF SOLDER THAT
03APLETELY OBSCORES THE
C@JT~R OF THE WIRECR LEAD
OR UIENT OF THE WRAP.

P
FIGURE 5-29. we and lead -inz tO @c.aloals

( Supersedes
REQUIREMENT5 RSQUIRSNENT5
15 March 1980 25 February 19S7

5-21
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BOLOER VISIBLE IN

INSPECTIONNOLE.
EXCESSIVESOLDER MD SPILLAGE

ON SIDE OF CONTACT

BOLOERWETTING BETvIEENWIRE SOLOERWETT[NG BETNEENWIRE
OR LEAD AND CUP VISIBLE. OR LEAD AND CUP NOT VISlBLE,

ANY SOLOER ON THE OUTSIDE

SURFACEOF THE SOLDER CUP

In TNE FORU OF A THIN FILM

ONLY.

SOLDER SLIGHTLYABOVE SOLDER NOT VISIBLE IN

INSPECTIONNOLE. INSPECTIONNOLE,

SOLDERVIETTINGBETWEEN WIRE BOLDERwETT‘m” BETHEENWIRE
OR LEAD AND CUP VISIBLE, OR LEAD AND CUP NOT VISIBLE,

FIGURE 5-3o. Mire and lead ~.

m (MINIMUM} ~ (INSUFF I CIENTI

/

SOLDfN ALMOST FILLS

.~i’ CUP AND FOLLOWS TNE
CONTOUR OR THE CUP ENTRY. Ii!!”lNSUFFICl~T SOLOLR

“lSED ON INSUFFICIENT
Kmffi.

AcuEL (MAXIMUM) u!!Q (masslva

fjgy ffs,s,s::,,~p

FIGURE 5-31. lLiE~dQu2MRS .

Supersedes
REQUIREMENT5 REQUIREMENT5
26 February 1987 15 March 1980

5-22
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(.
MINIMUM SOLDEN FLOW-- ACCEPT IF ALL OF

lME FOLLOWING CONDITIONS ARE PRESENT:
SOLOER HAS LOST AU APPEARANCE OF
RING SHAPC
~REISADWINIE FIW~VISIBK
ALONG THE TERMINAL AND LEAD INTERFACL
TERMIN4L AND LEAD CONTWRS ARE VISIBW

lNSUFFICl~ HEAT-- REIECT IF ANY OF T14E
tOLLOWING CONDITIONS ARE PRESENT:

CONTOUR OF SOLOER PREFORM IS VISI BLC
CONTOUR OF TE4MINAL ANO/OR LEAD IS
oBsCURED BY SOLDER.

FIGURE 5-32.

(.

/

RLIECT

/.
-............

.........

..

‘..

MAXIMUM SOLDER FLOW-- ACCEPT IF ALL OF THE

FOLLOWIN CONDITIONS ARE PRWNT :

FILLET IS CLEARLY VISIBLE BtTWEEN
TERMINAL AND LEAD.
JOINl AREA IS VISIBLE OESPITE
BROWNING OF SLEEVF-

CPJERHEATEO-- RLIECT IF ANY OF THE FOLLOWlffi
CONDITIONS ARE PRESENT :

JOINT AREA IS NOT VISIBLE BEUUSEOF
SEVERE DARKENING OF THE OUTER SLEW.
SOLDER FILLEf IS NOTVISIBLEALOM
~lNAL ANO LEAD INTENFACL
WIRE INSULATION DAMAGEO (BROWNING
~Y) WTSI DE OF lT+E SLEEVE

MOURE 5-33.

c Supersedes
RSQUIRENSNT 5
15 March 19B0

REQUIRSNSNT5
26 February 1987

5-23
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MINIMUM SOLDER FLOW-- ACCEPT IF ALL OF
lHE FOLLOWING CONDITIONS ARE PRESENT:

SOLDDl HAS LOST ALL APPEARANCE OF
RING SHAPF-
INSERTS t14VE MELTED& FLOWED ALONGWIRES.
SHIELD & LEAD CONTOURS ARE VISIBLE.
THERE ISA DEFINITE FILLET VI SIBLE,ALONC THE
lIAD ANO SHIELD INTERFACL

INSUFFICIENT HEAT-- REJECT IF ANY OF THE

FOUOWING CONDITIONS ARE PRESENT:
CXJN70UROF SOLDER PREFORM IS VI SIBLL
MELTABLE INSERTS HAVE NOT FLOWED.
~WR OFBRAID ANDIOR LEAD IS
OBSWRED BY SOLDER.

FIGURE 5-34. JkaLshrinkable solder devices - shield te minationz.r

MAXIMUM SOLOER FLOW-- ACCEPT IF ALL OF
7H[ FOLLOWING CONDITIONS ARE PRESENT:

FILLET IS CLEARLY VISIBLE BETWEEN LEAO
AND SHIELD.
JOIN7AREA IS VISIBLE DESPITE BROWNING
OF SLEEVE

REIEC7 0VERHEA7E0--RElECl IF ANY OF THE FOLLOWING

CONDITIONS ARE PRESENT :
JOlNTARf4 IS NDTVISIBLE BECAUSE OF
SEV~E DARKENING OF lHE OUTER SLEEVE
SOLDER FILLET IS NOT VISIBLE ALONG
LEAD ANO SHI ELO INTERFACL
WIRE INSULATION OAMAGEO (BROWNING
WY) OUTSIOE OF SLEEVE

)

,1

FIGURE 5-35. e solder devices - shield te~.

Supersedes ““>
REQUIREKENT5 REQUIREMENT5
26 February 1987 15 March 1980

s-24
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MIL-STD-454K

REQUIRE14ENT14

TRANSFORMERS, INDUCTORS,

1. ~. ‘his requirementestablishesthe
inductors,and coils.

2. ~~

MIL-T-27 Transformersand Inductors

AND COILS

requirementsfor transformers,

(Audio, Power,and High Power
Pulse), General Specificationfor

MIL-C-15305 Coils, Fixed and Variable, Radio Frequency,General
Specificationfor

MIL-T-21038 Transformers,Pulse,‘LowPower, General SPacificstionfor
MIL-C-3901 o Coils, Fixed, Radio-Frequency,Holded, Established

Rsliability, General Specificationfor
MIL-T-55631 Transformers,IntermediateFrequency,Radio Frequency and

Discriminator,General Specificationfor
MIL-c-83446 Coils, Radio Frequency,Chip”,Fixed or Variable,General

Specificationfor
fllL-T-83721 ‘franaformer,Variable, Power, General Specificationfor
MIL-STD-981 Deeign, Manufacturingand Quallty Standards for Custom

ElectromaqneticDevices for Space Applications
MIL-sTD-1286 Transformers,Inductors,and Coils, Selection and Use of

3. ~. Selection of transformers,inductors,and coils shsll be in
accordance with MIL-STD-1286 and the followingparagraphs.

( ● 4. ~. snd hi@h-r#we rmlse tr%nafornersand l@u.tora.
,

r Audio,
pnwer, and high-power pulee treneformere and inductorsshall conform to
MIL-T-27 with grade and class as listed in table 14-1.

TABLE 14-1. and blsil.~ .r

I

Temperature
Application Grade claes I

Shipboard,transportableand ground-mobile 4or5 R, S, V, or T
Ground-fixed 40r5 Q, R, S, or V
,Aircraft and missile 40r5 R, S, T, or U

Grade 6 transformersand inductora may be used in hermeticaly sealed or
encapsulatedassembliesonly.

5. ~radiO freaue~. Inter-
mediate, radio frequencyand discriminatortransformersshall conform to grade
1, 2, or 4 of NIL-T-55631. The use of grade 3 transformersshall be llmited to
hermetical y sesled or encapsulatedassemblies.

6. ~io f~. Radio tiaquencycoils ehall conform to Srade 1,
claas o, A, B, or C of MIL-C-15305,except that radio fFequencYeOilS, fixed,
molded, with established failure rate levels shall.confomdto NIL-C-3901O.

Supersedes ‘

REQUIREMENT 14

29 August 1986

REQUIREMENT 14

I

26 February 1987
14-1
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MIL-STD-454K

7. bw-Dowe r DU1 se transformer~.
to MIL-T-21038 with grade, class,
14-11.

Low-power pulse transformersshall conform
and life expectancyas specifiedin table

:)
TABLE 14-11. l,ow-DoNer DUISe t ansformer.1.r

Application Grade Temperature Life ex-
l?lass pectancy—.—— ..—--.-.—--— ——

Shipboard,transportableand ground-mobile 40r5 R, S, T, or U x
Ground-fixed 4or5 Q, R, S, or T x
Aircraft and missile 4, 5, 6 R, S, U, or V x

or 7

8. ~. Radio frequencychip coils shall conform to
MIL-C-83446.

9. Custom elect omaanetic devices fo mace am~ Custom
electromagnetic ~evices for space app~ications shall conf~rm to MIL-STD-981...... ‘.-

10. ~. Transformersand,I!!ductora,whether selected from the above or
especiallydesigned with procuringactivity approval for a particular
application,shall conform to the following:

a. ~ and ~. The size and weight of transformersand inductors
shall be held to a minimum consistentvith required performanceand life.
Every effort shall be made to use materf.=lsof light weight and to emPIoy
nethods of degign and constructionwhich assure minimum size and weight.
High temperaturerise is permittedwhen size and weight savings can be 3
effected,provided dependabilityy, performance,efficiency,and required 11fe
are obtained. The best availablegrades of core ❑aterials shall be used to .“
the maximum extent justifiable for the particularapplication.

b. ~iable ~. Nhen a roller or slider is used in contact with the
conductorof variable Inductors,suitable provision shall be made to limit the
travel of the roller or slider to prevent its leaving the conductor.

c. ~. Variable transformersshall conform to MIL-T-
83721.

Supersedes
REQUIREMENT14
29 August 1995

““
REQUIRSKSNT 14
26 February 1987

14-2
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REQUIREMENT 17

PRINTED HIRING

1. EW2DQSQ. This requirementestablishescriteria for the design end treatment
of printad wiring boards and assemblies.

‘z.~

MXL-P-13949 Plastic Sheet, Metal-Clad (For Printed Hiring Scards),
General SpacifiaatiOnfor

MIL-P-28809 Printed Hiring Aasamblies
141L-I-46058 InsulatingCcmpcund,Eleotrioal (For ~ti~ Printed

Cirouit Assemblies)
UIL-P-46843 . Printed Wiring Assemblies
141L-P-50884 Printed Wiring, Flexible,&d Rigid-Flex
UIL-P-55110 Printed Wiring Rnarde
HIL-STD-275 Printad Wiring for ElectronicEquipment
KIL-STD-2118 Flexible end Rigid-FlaxPrintad Wiring for Electronic

Equipment,OSsign Requirementsfor
ANSI/IPC-DW-425/11 Design and End Product Requirements for Discrete UirlU

Rnards/Plated-Through Hole Connection

3. Rigid printedwiring and
printed wiring bnards for single-sided,dcuble-sided,end multilayer printed
wiricg shall conform to NIL-STD-275and ML-P-5511 O. The materials used for
single-gided,double-sided,end multilayer”printed wiring boarda shall conform

(. to MIL-P-13949.

● 3.1 ~. Whenever cost end technioalrequirements
permit,preferradrigidprintadwiringboardsizesshouldbe usad. Theaaboard
a~zea till facilitatethe developmentand use of standardizedimsertionamd
extractiontools. The preferrad board sizes and thiokmessesand extractor hole
size and location are shown in figure 17-1.

3.2 ~. Rigid printed W’lriogassemblies
consisting of rigid printed wiring bnards cc which separatelymanufacturedparts
have been hdded ehall oonforp to HIL-P-28809. For Amy missile weapon eystema,
UIL-P-46843 shall apply.

3.3 ~. When conformal coating is required,rigid printed
wiring assemblies shall be conforaallyoceted with a oeaticg materiel which
conforms to MIL-I-46058.

4. . Flexible end rigid-flexprinted tiring --
shall oonfcno ta MIL-P-50884end shall be designed in accordancewith MIL-STO-
2118.

5. ~. Discrete wiring boards with plated-throughhmles
shall be in accordancewith ANSI/IPC-DW-425/11. Discrats wiring boards shall
not be used for spaoe application.

( Supersedes

RSQUIR=NT 17
30 June 1985

17-1

RSQUIRSNSNT17
26 February 1987
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—

,

l--–-–r+Preferredthicknesses—

Thickneee
(Inch)

—.
.062
.093
.125

Tolerance
(Inch)

—.. —
*.001
*.0015
*.002

eOARD UJ.

Al
AZ
AS
A4”
el
B2
03
B4
c1
C2
Cs
C4
01

PRINTEDWIRING
60ARD SIZEIN

RONINAI.
%o15

2.0 x 3.0
2.0 X4.5
2.0 X6.5
2.0 Xe.o
5.0 X3.O
5.0 X4.5
5.0 X6.5
5.0 x e.o
6.5 x 3.0
6.5 x4.5
6.5 x6.5
6.5 X 0.0
a.oxs.o
a.o x4.5

=77
o 0 ,~o 0 0

. -—- l----
0

0‘ a~” ‘0 ‘0
+-- 1- - g

0 01

I 4~mI‘i 0II,,j4:

a.o 4

-1-—-l -

1

~ 0: ~“’ 0 ’074 .5:3

2.50
i.005 3.0 I

0 0 0 0

1.60
i.oo5

>.

● FIGORE 17-1 hc.ar~.
-->

Supersedes .1

REQUIRSMEST17 REQUIRSMSST17
26 February1987 30 June 1985

17-2
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REQUIREMENT18

DERATING OF ELECTRONICPARTS AND

MIL-STD-454K

MATERIALS

1. ~. This requirement established criteria for derating of electronic

parts and materiala.

● 2. cable to Raauire~:

NIL-STD-1547 Parts,41ateriala,and Proee.esesfor Space and Launch
Vehiolea,Technical Requirementsfor

3. ~. In the applicationof electronicparts and materials,the parts
and materials selected shall be used within their electricalratings and
envircmhmentalcapabilities(e. g., any ambient or hot spot temperatures,
voltage, current, or power dissipation). Derating ehall be acoompliahedas
neoesaary to aasure tha required equipment reliabilitywithin the speoified
operating conditions. Parts deqating guidelinesor requirementsmay be
provided or requested by the prneurementactivity. These guidelinesor
requirementsmay be reviewed in”the design review preoees.

● 4. -W for ~ ~~ . Electronicparte and
materials used in launch vehicles or space systems shall be derated in
accordancewith the requirementsof MIL-STD-1547.

(

c Supersedes
NEQUIREMSNT19
1 14aron1985

18-1

REQuIREMENT18
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PARTS

MIL-STD-Q54K

REQUI RE!4ENT22

SELECTIONAND CONTROL

1. ~. This requirementoffers direction as to parts selectionand
control which must be considered,when preparingcontractualdoounents. IT DOES
NOT iL5TABLISHREQUIREMENTSAND MUST NOT BE REFERENCE IN CONTRACTUAL,DOCUMENTS.
Parts selection and centrol must be directly speoified.in the contract or the
System/equipmentspecification,as appropriate.

2. LX2CLUm&&3QQu~:

HIL-STD-955 Parts Control Program
MIL-STD-1546 Parts, f4aterials,and Processes Standardization

Centrol end Management Pro%ram for Spacecraft and
Launch Vehicles

3. ~sxmtrol DrO=aQ. MIL-STD-955,establishestwo procedurescoverlns
the submission,review, and approval of Program Parts Selection Lists and
changes thereto. The objective is to achieve life cycle cost savings and cost
avoidancesby: (1) assistingequipmentor system managers and their
contractorsin the selectionof parts commensuratewith contractualrequire-
ment, (2) minimizing th~ varietyof parts used in naw design, (3) enhancing
interchangeability,reliability,and maintainabilityof military equipmentsand
supplies, and (4) conservingresources. MIL-STD-965must be tailored when
applied; applicationguidance is offered in tbe document.

4. L3rh control woman fOr snace.Q&tid_WIAQ~Wi. MIL-STD-1546
eatabliaheathe criteria and requirementsfor the preparationend implement-
ation of a Parts, Nsterials,and ProcessesStandardizationControl and
Management Program for use during the design, development,fabrication,and
test of spacecraftand launch vehicles. The implementationof this standard is
intended to: (1) assure total,.intesrated,and coordinatedmanagement of the
selection,application,procurement,control and standardizationof parts,
materials and processes (PMP),“(2) reduce program oosta, and (3) improve the
standardizationand reliabilityy.of Program parts, materiala, and PrOcesaea.

c Supersedes
RSiJJIREMENT22
30 July 1982

REQUIREMENT22
26 February 1987
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.N3QUIREMSNT46

( MOTORS, DYNAMOTORS, ROTARY POWER CONVERTERS
AND MOTOR-GENERATORS

1. PWRQSE2. This requirementestablishescriteria for the selectionand
applicationof MOtOrS, dynamotor.v, rotary power converters, and
motor-generators.

. CC-!4-1807

PIIL-D-24
MIL-G-31 11
IUL-G-3 124

MIL-M-4903

MIL-M-49 18
MIL-M-4819
MIL-M-4820
MIL-14-7969

FIIL-M-8609

MIL-F-9397

(

MIL-M-13786

MlL-M-l 3787

MIL-!4-17059

tUL-M-17060

141L-M-17413
MIL-M-1 7556

nIL-r4-19097
MIL-M-19160

MIL-H-19167
UIL-M-19283
HIL-M-19633

MIL-B-23071

Motors, AlternatingCurrent, Fractionaland Integral
Horsepower(500 HP and smaller)
Dynsmotors,General Speolflcation for
Oeneratnr,Electric,Direct Current (Naval Shipboard Use)
Generatnr,AlternatingCurrent, 60 Cycle.(Naval Shipboard
Uae)
t40tor-Generator,400 Cycle, Precise Output, General
Requirementsfor
Uotor-oenerator,Skid Mounted, Type MD-2
Motor-Generator,Skid Mounted, Type MO-3
Motor-Generator,Skid Mounted, Type !40-4
Motor, AlternatingCurrent, 400 Cycle, 115/200-VoltSystem,
Aircraft,General Specificationfor
Motors, Direct Current, 28 Volt System, Aircraft,General
SpscificatiOnfor
Frequency Converter,Mobile, Type MC-1 A
Flotors,FractionalHorsepower,Direct Current and Universal
(for Counnunicationand Other Electronicand Special Military ““
Applications)
Motors, AlternatingCurrent, FractionalHorsepower,Squirrel
Cage (for Communicationand Other Electronicand Special
Military Application)
Motor, 60 Cycle, AlternatingCurrent, FractionalHorsepower
(ShipboardUse)
Motors, 60 Hertz, AlternatingCurrent, IntegralHorsepower
(ShipboardUse)
Mntors, Direct Current, Integral Hor.vepower,Naval Shipboard
Motor, Direct Current, FractionalHorsepower,(Shipboard
Use)
Motor-Generators,DC to AC, Shipboard Service
Motor-Generator,60 Hertz AC to 400 Hertz AC, Shipboard
Uee
Motor-Generators,AC to DC, ShipboardSeivice
Motor-Generator,DC to DC, Shipboard Service
Motor-Generator,60 Cycle AC to 400 Cycle AC (Voltageand
Frequency Regulated)Shipboard Service
Blower, Miniature, For Cooling ElectronicEquipment (10 to
500 CfW), General SpecificationFor

c Smersedes
iE6uIRgt42tiT46
15 August 1981

46-1
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3. Electromafcnetic CmQA!iLw. Motors, dynamotors,rotary power
converters,and motor generators used in the equipment shall neet the
electromagneticcompatibilityr~quirementspecified in the detail equipment
specification.

)..
4. MQLQCL. alternatingWrzerlt. Alternatingcurrent!notorsshall oonfwm to
CC-M-1807, MIL-M-7969,MIL-M-13787, MIL-M-17359Or MIL-M-17060,excePt that
any motor used with a miniatureblower for cooling electronicequipment shall
be in accordancewith MIL-B-230’71. Other motors may be used where uniquely
required by the design of the equipment,provided they meet the applicable
requirementsof the specificationcovering that type of motor and the

additional requirements of the detail equipment specification.

5. m!2kQreJi&e!2tdwrrmt . Direct current motors shall conform to
MIL-M-860g,MIL-M-13786, MIL-M-1,7U13 nr MIL-M-17556. Other motors may be used
where uniquely required by the design of the equipment,providedthey ❑eet the
applicablerequirementsOf the .9pecificationcnvering that type of motor and
the additional requirementsof the detail equipment specification.

● 6.
....

Mto r-generatQrX. Motor-generatoreahal1 conform to one of the following-
or shall be as specified in the detail equipment specification.

MIL-M-4903 MIL-M-9397 MIL-M-19283
MIL-!4-481B MIL-t4-19097 MIL-t4-19533
MIL-M-4919 MIL-M-19150
MIL-M-4920 MIL-M-19167

7. Llfmisakmi=xdt=-nating Curra. Alternatingcurrent generators shall
conform to MIL-G-3124 or shall be as specified in the detail equiPment

:).

specification.

8. Qmerator$ - dire&-Q!du2DL. Direct current generators shall conform to

MIL-G-3111or shall be as specified in the detail equipment specification.

9. Dvnamto ra. Dynamotorsshall conform to MIL-D-24.

REQUIREMENT46
25 February 1987

45-2
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1. ~. This requirement
associated items.

REQUIREMENT 50

INDICATOR LIGHTS

establishes criteria for indicator lights and

H-L-111
W-L-116
MIL-L-3661

MIL-L-6363

MIL-L-7906
MIL-L-7961
MIL-L-15098
r41L-s-l9500
.MIL-STD-1472

Lamps; Electric Incandescent Miniature, Tungstex3-Filament

Lamps, Fluorescent

Lam@older, Indicator Lights, Indicatcr-Light Hou9ings, and

Indicator-Light Lenses, General Specificationfor
Lsmpa, Incandescent,AviationService, @neral Requirements
for
Light, Panel, Plastic Plate Lighting
Lighta, Indicators,Press to Test
LamP, G1OW
SemiconductorDavice, General Specificationfor
Human EngineeringDesign Criteria for Military Syatem9,
Equipment and Facilities

3. ~wSaQr&S. Indicator lights, indicatorlight housings,
lampholders,lenses, and lsmps shall conform to table 50-1.

4. Y~ . Visual”display and legend lights ghall
comply with the requirementsin NIL-STD-1472.

~

5. (LED ~,. LED!s when used as indicatorlights shall
conform h the applicable detail specificationsof MIL-S-19500.

● TABLE 55-I. ~.

!uL-L-3661 MIL-L-7B06 MI+L-7961 NIL-L-6363 KIL-L-15098 IUL-S-19500 V-L-111 u-L-116
.—

mdkator x x x

Ughts

Mioatir x
light
WW1O.SS

lampImld.rs x x

W. I

3naMdM0arlt x x
hpa ,

Imuld.mwt x
Luw ,
Lwarart

M9W LUP8 x x

Fluomou.t x
hm

( Supersede
REQUIREMENT50
29 August 198U

50-1
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REQUIREMENT53

WAVEGUIDESAND RELATED DEVICES(.
1. ~. This requirementestablishescriteria fOr the selectiOnOf
waveguidesand related devices.

MIL-G-24211
MIL-S-55041
MIL-STD-1327

MIL-STD-l328

141L-STD-l329
MIL-STD-1352
NIL-STD-1358
MIL-STD-1636
NIL-STD-1537

MIL-STD-1638
MIL-STD-1639

Gaskets, Waveguide Flange, General Specificationfor
Switches,Uaveguide,General Specificationfor
Flangea, Coaxial and Waveguide; and CouplingAssemblies,
.%lecticnof
Cauplera,Directional (CoaxialLine, Waveguide and Printed
Circuit), Selectionof
Switches, RF Coaxial,Selection of
Attenuators,Fixed and Variable,Selection of
Haveguides,Rectangular,Ridge and Circular,Selection of
Adaptere, COSXial to Waveguide, SelectionCf
DUIMUYLoads; Electrical,Wavegulde, Coaxial and Stripline,
Selectlcn of
Waveguide Assemblies,Rigid and Flexible,Selection of
Power Dividers,Power Combiners,and Power Divider/

(

c

Combiners,Selection of
MIL-STD-164o Mixer Stages, Frequency,Selecticn of
MIL-STD-2113 Radio Frequency Circulatorsand Isolators,Selection of
MIL-STD-2162 .tmplifiera,Radicfrequency and Microwave,Solid State,

Selection of
MIL-HDBK-216 RF TransmissionLines and Fittings
N.IL-HDBK-660 Fabrication’ofRigid Uaveguide Assemblies (Sweep Bends and

Twists)

3. JI?IUW.. Wavegides and related devices shall be selectedin accordance
With table 53-I. MIL-HDBK-216should be used as a guide wherever applicable.
Waveguides and related devices shall confcrm to a specificationlisted in
table 53-I, or the appropriatespecificationin a standard listed in table
53-I.

3.1 weriala. Uhen selecting parts, consideration shall be given to
corrosion resistance of materials and the prcper protectionof dissimilar
metal combinations.

3.2 ~QL_~. MIL-HDBK-660shall be used as a guide
in the fabricationof rigid assemblies..

Supersedes

REQUIREMENT 53
1 September 1982

53-1

REQUIREMENT53
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● TABLE 53-I. Haveauidea alfb~d@&as .
—

Item Description ApplicableDocument
—-

Adapters Coaxial to Waveguide MIL-STD-1636

Amplifiers RF and Microwave
Coaxial,Flatpack MIL-STD-2162
and TO Configurations

— .....—.- ...—-.

Attenuators,Fixed Waveguideand Coaxial MIL-STD-1352
and Variable

Cou?lera, Directional Waveguide,Coaxial, MIL-STD-1328
and Printed Circuit

——. -—
Coupling Assemblies SubminiatureQuick

Disconnect

Uaveguide, RiZid
KIL-STD-1327

Flanges Waveguide, Ridge

Coaxial Line, Rigid
—.——-

Dummy Loads Waveguide, Coaxial, MIL-STD-1637
Stripline

Gaskets Waveguide ML-G-2421 1

Isolators
Coaxialand Stripllne MIL-STD-2113

Circulators

Waveguide MIL-S-55041
Switches

Coaxial MIL-STD-1329

i/aveguideAssemblies Rigid and Flexible MIL-STD-1638

Waveguides Rectangular,Ridge, MIL-STD-1358
and Circular

Power Dividera Printed Circuit,
and Combiners !4icr0strip,Coaxial, MIL-STD-1639

and Stripline

Mixer Stagea ‘@axial and Printed ~L-STD- 1640
Circuit

REQ(JIR~ENT 53

25 February 1987

Supersede

REaUIRU4ENT53
1 September 1982

53-2
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(
REQUIREMENT57

RELAYS

1. EUrSKMS. This requirementestablishescriteria for the selectionand
applicationof relays.

● 2.

t41L-R-83515 Relays,Reed, Dry, General Spectftcationfor
MIL-STD-1346 Relays,Selectionand Application

● 3. hw. Unlessotherwisespecified,the orderof precedence for relay
selection shall be as follows:

a. Relays listed in MIL-STD-1346. Reed relays shall confot+to NIL-%93516.

b. DESC Selected Item Drawing relays, subject to procuringactivity approval.

c. Other relays, subject to procuringactivityapproval. The request for
approval shall justify why a relay from a. or b. above la not acceptable.
Sufficient detail must be presented (e.g., contact loads, coil voltages of
requestedrelay vs the standardpart) to justify the use of the nonstandard
part.

● 4. ~. Relays shall be applied in accordancewith !41L-STD-1346.

(. 4.’ ~sfe ‘elav’
r Relays which are not degigned specificallyfor

load transfer applicationsshall not be ueed for this purpose.

4.2 ~.
procuring activity

c .%pergedes
NSQUIREMENT57
15 AWugt 1981

The use of reed relays in airborne applicationsrequires
approval.

57-1
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REQUIREMENT6D

SOCKETS AND ACCESSORIES

1. FWo9s&. This requirementestablished Oriteria for the selectionand
applicationof sockets and accessoriesfor plug-in parts.

MIL-S-12883 Socket and Accessoriesfor Plug-In ElectronicComponents,
Oeneral Specificationfor

NIL-S-24251 Shield, Retainsr (Bases),and Adapters,ElectronTube, Heat
Dissipating,General Specificationfor

UIL-M-38527 Mounting Pads, Electrical-ElectronicCempnnent,General
Specificationfor

NIL-S-83734 %ckets, Plug-in ElectronicCaeponenta,Dual-in-line(DIPs)
and Single-in-linePackages (SIPa), General Specification
for

3. S9_QkLa. Socketsfor plug-inelectronicpartsshallbe of the singleunit
typeand shallconformto MIL-s-12883or NIL-S-83734.The use of integrated
circuitsocketsrequires approval of the procuringactivity.

● 4.’~. Whereheatdissipatingtubeshieldsare required,theyshall
conformto MIL-S-24251.Shieldbases,used with heat dissipatingshields, shall
be mounted on clean and smooth metallic mating aurfaoes to minimize the COntaCt
resistance (thermaland electrical)between the base and the supportingchassis.

~ 5. u. Plug-in parts stiallbe securely retained intheir sickets intheir
proper pesition under specifiad service conditions of shock and vibration. A
positive holding device, capable of being easily released to allow replacement
of the plug-in part, shall be providedwhere necessary to meet the foregoing
environmentalrequirement.

s 6. ~. UheremountingPsdgare requiredfor use withsmall
electricalor electronicdevice?, they shall conform to MIL-M-38527.

c Supersedes
REQUIREKENT60 REQUIREMENT60

26 February 198710 September 1979
60-1
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RSQUIRENENT64

( MICROELECTRONICDSVICJ%S

1. Ruux21e. This requirementestablishescriteria for the selectionand
applicationof microelectronicdevices. This requirementis applicable to
monolithic,hybrid,microwave (hybrid/1.otegratedoiro~ts), ad m~tichip
miorocirouite,and mlorocirouitmodules.

2. ~:

NIL-M-3851O Microcircuits, General Specification fcr
KIL-STD-785 Reliability Program fcr Systems and Equipment Development and

Production
NIL-STD-S83 Test Methods and ProceduresforMicroelectronics
IfXL-S’YD-l562 Listsof StandardMicrocircuits
MIL-HDBK-217 ReliabilityPredictionof ElectronicEquipment

3. Wned.. Use of microelectronictechnologyshallbe consideredin the
designof all .vystemslequipment.andmaximumuse shallbe ude Of standard
microelectronicdevices.

● 4. ~. Uicrcelectronicdeviceeshallconformto MIL-H-3851O,
product assurance level Clsss B, as a minimum. Class S is the highest product
assurance level cf MIL-M-3851Oend is intended for apace applicationsor other
applicationsrequiring the product assurance provisionsof Class S. Unless
otherwisespecified,the ordercf precedenceshallbe as follcws:

( a. klicrocircuitslistedin’TableI of HIL-STD-1562.

b. Other MIL-M-3851Omicrocircuitsnot listed in Tables III, IV, sod V of
NIL-STD-1562.

c. Other microcircuitslisted i’nTable II of MIL-STD-1562as preferred for
new design, subject to procurin&activity apprcval.

d. Active MIL drawing (cr DKSC drawing) microcircuitsnet listed ~ Tables
III, IV, and V of 141L-STD-1562,subject to procuringaotivity approval.

e. Other microcircuit (ace 4.2), subject to woo~ic2 activitYaPProv~. ~

● 4.1 a OPL-3&10 or KU ~
fzWit& Uhenthe contractor p~Ohase otierfor new des4P.or ~design Of
militaryhardwarespecifiesthe use ofUIL-STD-883ClasSB or S mioroolrcuite,
and there is a Class B or S device on QPL-3851O of the requiredgeneric chip
and package type or case outline, the qualified Class B OF S microcircuit.
shall be the only device authorized in that design. When a qualifieddevice
does not exiet and an active ML drawing (or DESCdrawing)deviceof the
requiredgeneric chip and package type or caee outline does!exist, the NIL
drawing (or DESC drawing) device shall be the preferred device authorized for ‘“
that design.

I
( Supersedes

RBQUIREMBNT64
14 February 1986

64-1
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4.2 ~ microcir-. For other than QPL-3851O microcircuits,the
following informationshall be includedin the nonstandardpart approval
request (except where identificationof a military detail specificationnwber
or NIL drawing (or DESC drawing)numbersatisfiesthisrequirement):

a. Oevice nomenclature,marking,configuration,functionalrequiraenta,
parametersand limits sufficientto insure the required form, funotionsand
i.oterohsngeability.

b. Requiredenvironmental,endurance(life)and otherdesigncapability
tests.

c.” Qualityassurancerequirements,Includingsoreeningand lot quality
conformance(acceptance)tests. As a minimum,devices shall be preeured to
all the requirementsof KIL-sTD-883,paragraph 1.2.1. Hybrid md ~CrOHSve
❑icrocircuitsshall be prowred to the requirementsof HtL-M-38510,Appendix
G. The applicable NIL-!4-3851Odetail specification,NIL drawing (or DSSC
drawing), or vendor/contractordocument shall be speoified for electrical
performance,mechanical, and final electricalteat requirements. Current and
valid generic data may be substitutedonly for Groups C and D of Methods 5005,
5008, amd 5010 of mL-sTD-883. Group C generic data must be on date codes no
more than one year old and on a die in the asme micreoircuitgroup (see
appendix E of MIL-M-3851O)with the same material, design and process,and
from the same wafer fabricationaraa as the die represented. Group D generic
data must be on date codes no mere then one year old and en the same package
type (see 3.1.3.12 of MXL-M-3851O)and frem the same plant as the package
represented.

4.3 ~. pRw devices, ~gardlesgof
type, require approval of the procuringactivity.

5. ~. Uhen fusible link devices(PRONS,PALs,PPLAs,
ate)are programmedby the user,parametricand functionalelectricaltests
in accordancewithMIL-sTD-883,Nethod5005,GroupA, Subtv’ouPs1, 2. ~d 3,
alongwith7 and 8 at requiredaccesaspeeds,shallbe performedafter
programming.This testingshallbe doneon a 1001basis.

6. ~. Custan micrwirt?uits,hybrid or monolithic,are
consideredcritical items and eball be treated in acoordsncewith Task 208
of MIL-STD-785whan required by the oontract.

‘r. Ea@ssAs. Microcircuitdevices used in equipmant shall be hermetically
sealed in glass, metal or caramic (or combinationsof these) r=ckues. NO
organic or pelymericmaterials guch as lacquers,varnishes,;coatings,adhe-
sives, or greases shall be used Inside the microcircuit paclts.ge,unless
otherwise apeeified. !@ desiccants shall be contained in tbe Dlc!rocircuit
paakage, unleaa otherwise speeified.
encapsulatedor sealed devices shall
proouring activity.

REQUIHNT 64
26 February 1987

No plastic (organic or pdYIM3rlC)

be used without the approval of the

)

....

Supersedes
)

REQUIREMENT64
14 February 1986
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8. ~ When required, microcircuit reliability

predictions shall be prepared in accordancewith MIL-HDBK-217.

9. ~. Certaintypesof integratedcircuits
ara susceptibleto electrostaticdischargedamage. Appropriatedischarge
proceduresshall be observed when handling,storing or testing ~hese parts
and design aelectionaof desired devices shculd includea considerationof the
effectiveneaaof the input or other protectiveeleme~ta included in the device
design.

10. ~. Due to rapidtechnologyadvancea,many
militaryand ocamercialmicrccirouitalistedin specificationsand catalogs
are eitherobsoleteor are nearingobsolescence. The uaeof thesedevices
willaffectthe❑issicnobjectivesof the usingequipment.ForNavyequipment
currentinformationon microcircuitsthatmay be nearing obsolescencemay be
obtained from the Naval Avionics Center, Code 445, Indianapolis,Indiana
46218, telephone (317) 353-7917.

(

c Supersedea
RS(WJIRM4ENT64
14 February1986

I
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( Applies
RQwW&I&~

TT-I-735

F-F-300
L-P-516
L-S-300
O-B-76O
O-T-236
V-T-276
v-T-285
V-T-291
V-T-295
W-B-1 3U
w-B-13’7
W-L-1 11
W-L-1 16
CC-M-1807
PF-B-171
FF-B-185
FF-B-I87
FF-B-195

(
FF-S-575
PP-N-836
PP-R-556
PP-s-85
FF-S-86
FF-S-92
FP-S-107
FF-S-200
PF-S-210
PP-U-84
FF-W-92
PP-v-l00
QQ-B-750
CQ-C-530
QQ-C-533
QQ-c-585
QQ-C-586
CIQ-P-416
QQ-S-571

“- QQ-S-766
QQ-W-321
W-W-343
QQ-V-423
QQ-W-470

c Supersedes
INOEX 1
29 Auguet 1986

52
11, 26
67
5
5
u
ii
44
44
27

6
12
12
12
12
12
12
12
12
12
12
12

E
41
41
41
41
12

4:
41
20, 66, 71
41, 66, 71
41

TT-s-1732
W-L-800
W-P-236
ZZ-R-T65
CCC-C-428
19Q4-A-121
M4-A-130
I’4?Q4-A-131
1#1-A- 132
W4N-A-134
w-A-138
MMM-A-181
MM-A-189
191N-A-1617

tuifar!-

MIL-I-1O
MIL-M-14
IUL-C- 17
MIL-B-18
~L-D-24
HIL-T-27
MIL-S-61
KIL-W-76
UIL-P-79
MIL-T-152
UIL-C-172
UIL-V-173
UIL-C-442
MIL-W-530
UIL-G572
NIL-I-63 1
#LIL-J-641
141L-P-642
llIL-T-713
llIL-C-915
MIL-P-997
IUL-S-1222
UIL-I-1361
UIL-L-2105
NIL-G-31 11
MIL-G3 124
MILL-3 150
MIL-I-3 158

Applies

5

E“
43
26
44
23
23
23
23
23
23
23
23
23

11,26
11,26
65, 66, 71
27
46
14
40
20, 71
11,26
69
55
69
66, 71
44
44
11,69
10

:
66, 71
11,26
12
40
43
46
46
43
11,69

INDSK 1
26 February 1987
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Document b

UIL-I-3190
NIL-C-3432
flIL-T-3530
MIL-S-3644
#fIL-L-3661
MIL-I-3825
KKL-L-3890
MIL-L-3918
MIL-A-3920
MIL-K-3926
MIL-B-3990
MIL-U-4088
MIL-M-4803
IULU-4818
NIL-M-4819
MIL-!!-482o
NIL-W-5086
MIL-B-5087
MIL-H-5440
MIL-A-5540
NIL-F-5591
MIL-R-5674
HIL-B-5687
MIL-W-5845
UIL-H-5846
MIL-W-5908
UIL-L-6085
MIL-L-6086
NIL-L-6363
MIL-B-6812
HIL-w-6858
MIL-W-7072
lUL-C-70’f8
NIL-I-7444
NIL-S-7742
HIL-li-7793
ICIL-L-7806
MIL-B-7838
ttIL-B-7883
NIL-R-7885
UIL-T-7928
MIL-S-7947
15L-L-7961
KIL-N-7969
MIL-S-8516
MIL-A-8576
MIL-w-8604

Applies

tQIieQ&

11, 69
66, 71
44
42
50

:;
03
23
28
6
44
46
46
46
46
20, 66, 71
1, ‘(4

W
23
12
12
6
20, 66, 71
20, 66, 71
20, 66, 71
43
43
50
12

;:
66, 71
11
12
51
50
12
59
12
19, 69
41
50
46
47
23
13

INDEX 1
26 Februery 1987

DOCUIIIenLl&

141L-N-8609
MIL-W-861 1
HIL-W-8777
nIL-R-881 4
UIL-S-8831
‘kIL->8879
NI#:;;

NIL-B-8942
MIL-B-8943
NIL-B-8948
MIL-C-9074
141L-F-9397
MIL-B-10154
HIL-C-10544
NIL-T-10727
UIL-B-11188
NIL-S-12285
IIIL-C-12520
MIL-S-12883
MIL-T-13020
NIL-S-13282
NIL-2-13506
MIL-S-13572
NIL-C-13777
?41L-M-13786
HIL-U-13787
MIL-P-13949
NIL-F-14256
MIL-P-15024
IUL-P-15037
MIL-P-15047
ODD-B-15072
KIL-L-15098
NIL-I-15126
MIL-T-15659
MIL-L-15719
MIL-S-15743
MIL-M-16034
HIL-H-16125
MIL-F-1 6552
MIL-W-16878
MIL-I-16923
MIL-M-17059
NIL-M-17060
kfL-I-17205
nIL-L-17331

npplles

46
13
71
12
12

E
24

6
6
6

44
46
27
10
12
27
58

:
11
41

6
41
66, 71
46
46
17

6;
11, 26
11
27
50
11

:;
58
51
51
52
20, 66, 71
47
46
46

:;

.%peraedes
INDEX 1
29 Au@st 1986
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(“”““’~HIL-B- 17380
NIL-N-17413
MIL-M-17556
UIL-L-17672
MIL-I-18057
MIL-P-18177
NIL-F-18240
MIL-W-18326
MIL-S-18396
MIL-I-18746
KIL-M-19097
KKL-W-19150
IUL-M-19160
UIL-P-19161
UIL-I-19166
MIL-M-19167
MIL-M-19283
NIL-C-19311
MIL-S-19500
KfL-C-19547
KIL-N-19633
KIL-T-21038
NIL-C-21609
141L-I-22076

~ HIL-I-22129
NIL-S-22215
UIL-P-22324
t41L-T-22361
UIL.A-22397
MIL-S-22432
UIL-S-22473
MIL-W-22759
KIL-S-22820
NIL-T-22821
141L-A-22895
MIL-C-22931
MIL-F-22978
MIL-I-23053
IUL-B-23071
KIL-S-23190
NIL-I-23264
IUL-G23437
MIL-s-23586
IUL-I-23594
HIL-T-23648
UIL-C-23806
MIL-G-23827

( Supersedes
INDSX 1
29 Awust 1986

ApplieS

6
46
46
43
11,69
11
12
13
58

1
20, 71
46
11,26

::
46
41
30, 50
66, 71
46

::, 71
11,69

:;
11

:
56
12
20, 66, 71
56
56
23
65
12
11,69
46, 52
69

::, 71
47

4;
65
43

11-3

MIL-M-24041
KIL-I-24092
NIL-G-24 139
MIL-A-24 179
HIkO-24211
NIL-R-24243
NIL-S-24251
ML-N-24325
NIL-I-24391
NIL-G-24508
MIL-N-25027
NIL-W-25038
UIL-K-25049
NIL-A-25463
NIL-H-25475
MIL-P-25518
UIL-C-27072
MIL-W-27265
NIL-R-27384
MIL-C-27500
NIL-P-287t7
MIL-D-28728
NIL-H-28787

Applies

47

:;
23
53

;:
26

:;
12
71
28
23
49
26
66, 71
44

tUL-R-28803
MIL-P-28809
~L-Pl-38510
MIL-H-38527
kiIL-C-39006/222
!UL-C-39010 14
NIL-C-39018
NIL-T-43435
IUL-S-46049
NIL-A-46050
MIL-I-46058
NIL-P-46112
KIL-W-46132
mL-A-46146
NIL-2-46163
IUL-P-46843
ML-I-46852
UIL-H-46855
NtIL-B-49030
NIL-B-49430
IUL-B-49436
UIL-R-50781
UIL-P-50884
MIL-A-52194

52
28
73
68
5, 17
64, 75
60

63
41
23
17
26
13
23
12
17

::
27
27

:1
5, 17

23
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HIL-C-55021
MIL-S-550Q1
141L-P-55110
MIL-C-55116
NIL-B-55118
MIL-B-55130
NIL-T-55156
NIL-T-55164

iKIL-C-55181
IUL-B-55252
MIL-O-5531CI
MIL-A-55339
UIL-C-55543
NIL-T-55631
NIL-c-8 1021
NIL-W-8 1044
MIL-I-81219
MIL-A-8 1236
MIL-A-81253
NIL-M-8 1288
141L=3-81 322
MIL-H-8138 1
NIL-E-81512
MIL-T-81533
MIL-I-81550
MIL-P-8 1728
UIL-B-81744
MIL-B-81 757
NIL-B-8 1793
MIL-W-81 822
NIL-B-81 934
MIL-B-8 1936
NIL-S-8 1963
MIL-A-83377
NIL-C-83446
MIL-C-83503
MIL-R-83516
UIL-T-83721
!41L-T-83727
NIL-S-83731
141L-S-83734
NIL-B-83769
141L-E-85082
MIL-D-871 57

Applies

66, 71
53
17
10
27
27
19
19
10
27
38
10
69
14
41
20, 66, 71
51
23
23
55
43
20, 66, 71
56

4;
5
6
27
6
20
6
6
56,.
23
14
10
57
14
;:

60
27
56
68

INDEX 1
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67

Applies
QQ2&@JLLL89QMt

E2d9ml.

FBD-STLM28 12
P2D-STD-406 26

NIL-STD-12 67
HIL-STO-22 13
MIL-STD-108 55, 69
NIL-STD-130
MIL-STD-155 :;
MIL-STO-188-124 74
MIL-STD-195
MIL-STD- 196
NIL-STD-199
MIL-STD-199
MIL-STD-200
FIIL-sTD-202
NIL-STD-205
NIL-STD-248
MIL-STD-255
MIL-STD-275
MIL-STD-276
KIL-STD-280
MIL-.YrD-41 1
!41L-STD-415
MIL-STD-461
NIL-STD-462
NIL-STD-469
MIL-STD-470
NIL-STD-471
DOD-STD-480
NIL-BTD-681
NIL-STD-683
MIL-STD-701
klIL-sTD-704
MIL-STD-71 o
I!IL-STD-721
NIL-STD-750
NIL-STO-756
MIL-BTD-781
MIL-STD-783
MIL-STD-785
NIL-STD-81o

67 “... ‘
34, 67 “’:
2
33
29

3, 5
25
13

25
5, 17

21
7, 8, 36! 67
67
32
61
61
61
54
54
72
20
38
30
25
56
35, 36, 54
5
35
35
67

Supersedes
INDEK 1
29 AWust 1986

)
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x IUL-STD-883

IUL-STD-S89
NIL-STD-965
MIL-STD-981
YUL-STD-1130
MIL-STD-1132
141L-STD-1261
MIL-STD-1275
MIL-STD-1277
NIL-BTD-1279.
UIL-STD-1285
MIL-~-l 286
UIL-STO-1310
UIL-STD-1327
MIL-STD-l328
YUL-SXD-1329
HIL-STD-1334
MIL-STD-1346
YIIL-STD-1352
MIL-STD-1353
MIL-STD-1358
HIL-STD-1360
UIL-STD-1378
MIL-STD-l389

(
15L-STD-1395
DDD-STD-1399
KIL-STD-1Q51
MIL-STD-1472
MIL-STD-1498
NIL-STD-1516
KtL-STD-1,539
MIL-STD-1542
NIL-STD-1546
,JfIL-sTD-1547
MIL-STD-l562
DOD-.S7D-1578
NIL-STD-1595
MIL-STD-l629
FIIL-STD-1636
MIL-STD-1637
=-STD-1638
lU.L-S2D-l 639
MIL-STD-1640
IUL-STD-1 646
DOD-STD-1 686
MIL-STD-l 857
NIL-STD-211 3

c Supersedes
INDSK 1

Applies

5, 64, 75
15,16
22

;
58

;:
19
51
67
14
1, 74

53

;:
6

:;

:.

%
73
‘lo
25
56

1, 36, 50, 62
37’
15
8, 25
74
22
18, 30
64
27

;;
53
53
53
53
53
10
75
74
53

.—. .

NIL-STD-454K

NIL-STD-2118
MIL-~D-2 162
NIL-STD-2175
lw5191
p5471
Ft327110
14S27212
US33522
lks33540
US33557
US33558

Applies

17
53
21
71
71
71
19
12
12

z

NIL-HDBK-5
KIL-HDBK-214
MIL-RDBK-216
MIL-RDBK-217
NIL-HDBK-218
NIL-BDBK-225
MIL-HBDK-231
MIL-HDBK-251
MIL-HDBK-253
DOD-HDBK-263
MIL-BDBK-472
UIL-NDBK-600
HIL-NDBK-660
MIL-NDBK-691

13
56
53, 65
35, 64
56
56
56
52
61
75
54

1
53
23

US-6536 5
CFR, Title10,Ch I,—
Part20 1

CFR, Title 21, Ch I,
Suboh J 1

CFR, Title 29, Ch XVII,
Part 1910 1, 4, 17,

23, 26, 43, 44, 47
NTIAManuel 61
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Applies
LW2mWJ&tL8EQMk

AGMA Specifications
.ANSI B93 .1-54
ANSI B93.2-71
ANSI S93.3-68
ANSI B93.4u-81
ANSI B93.5-79
ANSI B93.6-72
ANSI B93.7-68
ANSI B93.8-68
ANSI B93.914-69
ANSI B93.10-69
ANSI B93.1lM-81
ANSI C95.1-82
ANSI C95.2-82
ANSI N2.1-69
ANSI Z35.1-72
ANSI Z35.2-68
ANSI Z35 .4-73
ANSI Z53.1-79
ANSI/AUS A2.4-79
ANSI/AWS A3 .0-80
ANSI/IPC-DU-425/l 1

INDSX 1
26 February 1987

48
49
49
49
49
49
49
49
49
49
49
49
1
1
1
1
1
1
1
13
13
1’7

ANSI .%2 J514f
ANSISAE J518c
ASNMetalsHdbk,
Vol 1-1978

ASlt4Std - iiOOd,
Part22

AS.~A29-84
ASTNA682-79
AS1’t4A684-81
Asm B33-74
ASlt4B522-80
ASTMD495-73
AS’R4D568-77
ASI14D635-81
ASTND1OOO-82
ASTND1868-73
ASTMD2564-80
EIA SS 297A-70
EIA RS 31OC-77
IEEE200-1975
NAS 498
NAS 5Q7
NFPA70-1984
IL 94

Supersedes
INDEX 1
29 August 1986

11-6

49
49

‘)

41

23
41
41
41
66, 71 ,\
41
26
3 ,
3
3
45
23
10
55
67
12
12
1, 8
3
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