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AMSMI-IDD, Rb@tone Arsenal,Alabama,35809.
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FORE WORD

The purposesofthisstandardaretodraw attentiontotheimportanceof
corrosionasa majorfactorinthedegradat~onofperformanceofelectronic
items;toestablishminimum requirementsforthecontrolofcorrosionand
deterioration;andtoprovidea guidetotheselectionofprotectivemeasures.
The choiceofmaterialsandprocessesforelectronicapplicationsis,naturally,
basedonelectricalpropertiesnotincludedtnthisdocument.Itlstheaim of
thisstandardtoaidinselectingamong suitablematerialsandprocesses,those
whichwillwithstandtheattackofadverseenvironmentsduringstorage,ship-
ment,andservice.

Thisstandardsupplementsthemore generalrequirementsofMIL-STD-454,
StandardGeneralRequirementsforElectronicEqutpment,withdetailedinfor-
mationonthemaintenanceofdesiredcharacteristicsduringandafterexposure
toanticipatedenvironments.The clrcukryor destgnisnotpertinenttothis
standardexceptinsofaras destgnaffectssusceptibilitytocorrosion.

Compliancewiththisstandardwillpromotereliabili~ofelectroniccom-
ponentsandassemblies,byprevent@ orminimizingdeteriorationfrom en-
vironmentalcauses.

iii
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1. SCOPE

1.1 SCOPE. Thisstandardserves as a guideandestablishesminimum
requirementsforprocedures,materialsandsystemsforprotectingelectronic
componentsandassembliesfrom adverseenvironments.Protectivemeasures
shallbe sufficienttomaintainperformancecharacteristicswithinspecified
limitsbothdurtngandafterexposuretomoisture,Mgh andlowtemperature,
corrosivegases,chemicals,andmicrobialattack.Thisstandarddoesnotdeal
withprotectionagainstdamagefrom stress,shock,orvibration.Itisnotcon-
cernedwithelectricalormechanicaldesignexceptinsofarasdesigndetaKs
affectsusceptibilitytocorrosion.Provisionsforpreventionofdeterioration
shallapplytohousings,chassis,hardwareandsimilarpartswhichareassem-
bledintoelectronicequipment,aswellastoelectronicandelectro-mechmical
components.Unlessspecificallymentionedintheitem specificationor&awing,
thisstandarddoesnotapplytostandardcommercialequipment.

1.2 APPLICATION. Unlessotherwisespecified,theresponsibilityfor
selectlnganyprocedure,materialorsystemshallrestwiththeactivitypro-
curingtheenditem. Where possible,protectivemeasuresshallbe chosen
from thosespecified.herein.Thisdoesnotprecludetheuseofprovencommer-
cialmaterialsorprocessesselectedbythemanufacturer,supplierorcontractor,
andconcurredinbytheprocuringacttvi~.

1.3 CONFIJCTS. Xntheeventafconflfctbetweentherequirementsofthis
standardandthoseofspecificationsor&aw@s, thefollowingorderofprecedence
shallapply

1. Contract
2. Dravdmg
3. I@m Specification
4. MflitaryStandard

1
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2. REFERENCED DOCUMENTS

2.1 The issuesofthefollowingdocumentsineffectonthedateofinvitation
forbidsform a partofthisstandard.totheextentspecifiedherein.

SPECIFICATIONS

FEDERAL

QQ-A-250

QQ-C-320

QQ-N-290

QQ-P-35

QQ-P-416

QQ-S-365

QQ-S-571

MILITARY

MIL-P-116

MIL-T-152

MIL-V-173

Aluminum AlloyPlateandSheet,GeneralSpecification
for

Chromium F’lating(Electrodeposited)

NickelPlating(Electrodeposited)

PassivationTreatmentsforAustenitic,Ferritic,and
MartensiticCorrosion-ResistingSteel(Fastening
Devices)

Plating,Caclmium(Electrodeposited)

SilverPlating,ElectrodePosited,GeneralRequirements
for

Solder,TinAlloy,Lead-TinAlloyandLeadAHOY

Preservation,Methodsof

Treatment,Moisture-and-Fungus-Resistant,ofCom-
munications,Electronic,tmdAssociatedElectrical
Equipment

Varnish,Moisture-and-Fungus-Resistant(forthe
Treatmentc)fCommunications,Electronic,andAssociated
ElectricalEquipment)

2

Downloaded from http://www.everyspec.com



o

0

MLL-STD-1250(MI)
31 March 1967

MIL-F-495 Finish,Chemical,Black,forCopperAlloys

M.IL-R-3065 Rubber,FabricatedParta

MIL-M-S171 MagnesiumAlloy,ProcessesforPretreatmentand
PreventionofCorrosionon

MIL-D-3464 Desiccants,Activated,Bagged,PackagingUse andStatic
DehumidUication

MIL-%3927 SealingCompound,Thread,Polymerizing,Room
Temperature

MIL-S-5002 SurfaceTreatmentsandMetaUicCoatingsforMetel
SurfacesofWeapon Systems

MIL-C-5541 chemicalFilmsandChemicalFilmMaterialsfor
Aluminum andAluminum A~OyS

MIL-S-6855 SyntheticRubberSheets,Strips,Moldedor Extruded
Shapes

MIL-W-6858 Welding,Resietsnce,Aluminum,Magnesium,Non-
HardeningSteelsorAlloys,Nickel,Alloys,Heat-
ResistingAlloys,And TitaniumAlloys,SpotandSeam

MIL-I-6869 ImpregnsntaforAluminumAlloyandMagnesiumAlloy
castings

MIL-S-6872 SolderingProcess,GeneraISpecificationsfor

MIL-S-7124 SealingCompmmd, Elastomeric,AcceleratorRequired,
AircraftStructure

MIL-B-7883 BrazingofSteels,Copper,CopperAlloys,andNickel
Alloys

MIL-P-8116 Putty,ZincChromate,GeneralPurpose

MIL-S-8516 SealingCompound,syntheticRubber,ElectricConnectors
andElectricSystems,AcceleratorRequired

Downloaded from http://www.everyspec.com
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MIL-I-8574 Inhibitors,Corrosion,Volatile,Utilizationof

MIL-P-8585 Primer Coating,!ZincChromate,Low-Moisture-
Sensitivity

MIL-W-8604 WeldingofAluminumAlloys,Processfor

MXL-W-8611 Welding,MetalArc andGas,Steels,andCorrosion
andHeatRes:kstantAlloys,Processfor

MIL-A-862% AnodicCoatings,forAluminum andAluminum Alloys

MIL-C-8837 Cciating,Cadmium (VacuumDeposited)(ASG)

MK-W-8939 Welding,Resistance,ElectronicCircuitModules(ASG]

MIL-T-10727 ‘l”inPlating,lElectrodepositedorHot+Dipped,for
FerrousandNonferrousMetals

MIL-S-1103OSealingCompound,Noncuring,I%lysulfideBase

MIL-C-11796 CorrosionPreventiveCompound,P@rolatum,Hot
Application

MIL-T-12664 Treatment,FungusResistant,Pamnitrop~enol,for
CorkProducts

MIL-T-12879 Treatments,Chemical,PrepaintandCorrosion
Inhibitive,forZincSurfaces

MIL-S-13165 ShotPeeningofFerrousMetalParts

MIL-P-13380Primer,WeldI-Through

MIL-L-13762 LeadAlloyCoaiing,HotDip(forIronandSteelParts)

MIL-L-13808 LeadPlating(Electrodeposited)

MIL-F-14256Flux,Soldering,Liquid(RosinBase)

MIL-C-14550 CopperPlating(Electrodeposited)
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MIL-P-15930 Primer Coating,Shipboard,Vinyl-ZincChromate
(FormulaNo. 120- forHotSpray)

MIL-C-16173 CorrosionPreventiveCompound,SolventCutback,
ColdApplication

MIL-C-16555 CoatingCompound,Strippable,Spraysble

o

MXL-I-16923 InsulatingCompound,Electrical,Embedding

ML-W-18142 Wood PreservativeSolutions,Oil-Soluble,Shipand
BoatUse

MIL-W-18326 WeldingofMagnesiumAlloys,Gss andArc, Manual
andMachineProcessesfor

MIL-S-22473 Sealing,LockingandRetainingCompounds,Single-
Component

MIL-C-22750 Coating,Epoxy-Polyamide

MIL-C-22751 CoatingSystem,Epoxy-Polyamide,chemicaland
SolventResistant;ProcessforApplicationOf

MIL-P-22808 Paht, Epoxy,HydraulicFluidResistant

MIL-T-23142 Tape,Pressure-SensitiveAdhesive,forDissimilar
MetalSeparation

MIL-C-23217 Coating,Aluminum,Vacuum Deposited(ASG)

MIL-P-23377 Primer Coating,Epoxy-Polyamide,Chemicaland
SolventResistant

MIL-L-23398 Lubricant,SolidFilm,AirDrying

MIL-P-23408 Plating,Tin-Cadmhm (Electrodeposited)

MIL-C-23411 CorrosionPreventiveCompound Clear

MIL-S-23586 SiliconeRubberCompound,Room Temperature
vulcanizing

5
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MIL-C-26074

MIL-M-45202

MIL-G-45204

MIL-P-45209

MIL-S-45743

MIL-L-46002

MIL-L-4601O

MIL-C-46057

MIL-I-46058

MIL-P-46067

MIL-P-46076

MIL-R-46085

MIL-R-46092

MIL-S-46844

MIL-P-46847

MIL-P-52192

MIL-C-5221O

Coating,Nickel-Phosphorus,ElectrolessNickel,
Requirementsfor

MagnesiumAlloy,AnodicTreatmentof

GoldPlating(Electrodeposited)

PalladiumPlating(Electrodeposited)

Soldering,HighReliability,ElectricalConnections,
forGuidedandBallisticMissileSystems,With
ElectricallyHeatedSolderingIrons,andResistance
SolderingApparatus,Proceduresfor

LubricatingOil,ContactandVolatileCorrosionInhibited

Lubricant,SolidFilm,HeatCured,CorrosionInhibiting

Coating,Polyurethane

InsulatingCompound,Electrical(forCoatingPrinted
CircuitAssernblies)

PlasticEmbeddingCompound,Epoxy,Rigid

Plastic,Pol.yureth~e,Flexible,PottingandHolding
Compound

RhodiumPlating,Electrodeposited

Rubber,Silicone,EncapsulatingCompound

SolderBathSolderingofPrintedWiringAssemblies,
AutomaticMachineType

PlasticMaterial,Foamed PolyurethaneforEncapsula-
tingElectronicComponents

Primer Coating,Epoxy

Coating,Epoxy,SprayType, forPrintedCircuitry

6
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STANDARDS

MILITARY

MIL-STD-186

MIL-STD-276

MIL-STD-446

MIL-STD-454

MIL-STD-81O

MIL-STD-1276

ProtectiveFinishingSystemsforRockets,Guided
Missiles,SupportEquipmentandRelatedMaterials

XmpregrmttonofPorousNonferrousMetalCastings

EnvironmentsforElectronicParts,TubesandSolid
StateDevices

StandardGeneralRequirementsforElectronic
Equipment

EnvironmentalTestMethods

Lead,Weldable,forElectronicComponentParts

2.2 OTHER PUBLICATIONS. The followingdocumentsform a partofthis
standardtotheextentspecifiedherein.

ARMY REGULATIONS

AR-705-15 OperationofMaterialUnderExtremeConditionsof
Environment

MICOM REGULATIONS

MICOM RegulationPreventionofWeapon SystemDeterioration
705-8

SOCIETY OF AUTOMOTIVE ENGINEERS

AMS 2401 Plating- Cadmium, Low HydrogenContentDeposit

AMS 2416 Plating- Nickel-Cadmium,Diffused

(CopiesofAMS specificationsmaybe obtainedfrom theSocietyof
AutomotiveEngineers,Inc.,485LexingtonAvenue,New York,
New York 10017.)

O,.
!fi
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3.1 CORROSION.

3. DEFINITIONS

A specifictypeofdeteriorationresultingindamage or
impairmentofmetalsormetallicpartsastheresultofattackby moisture,air,
acid,alkali,chemicals,or electrochemicalaction.Althoughmechanicalstress
isafactorincertaintypesofcorrosion,damage orbreakageastheresultof
purelymechanicalloador shockisnc}tincluded.

3.2 CORROSION RESISTANT STEELS. Steelwithsufficientalloycontent
(usuallychromium andnickel)towithstandatmosphericcorrosion;sometimes
called“stainless”steels,althoughtheyareneitherstainlessnorrustless.A
widevarietyofanalysesandpropertiesareincludedintheterm “corrosionre-
sistantsteels.”

3.3 DETERIORATION. A generalterm describingtheimpairmentof
desiredphysical,chemical,mechanicalorelectricalpropertiesresultingfrom
aging,environmentalexposure,chemicalorbiologicalattack,or changesin
temperatureorpressure.

3.4 DISSIMILARMETALS. Any combinationofbaremetalswhichisnot
indicatedasa permissiblecoupleintableIII.The greaterthedifferenceinthe
EMF listedintableIII,themore dissimilararethetwometalsandme greater
isthegalvanicattackontheanodicmetal. e

3.5 ELECTROMAGNETIC INTERFERENCE (ENII),Any spuriousexternal
disturbancecausingunwantedresponseintheelectronicequipment,or anyun-
wantedsignalemanatingfrom theequipmentsometimescalledRFI (radiofre-
quencyinterference).

3.6 ENCAPSULATION. The embedmentandcompleteenvelopmentofan
itemor assemblyina plastic,elastomeric,or ceramicinsulatingmaterial.

3.7 FUNGUS. Mold,yeast,mildew,~d othermicro-organisms.

3.7.1 Fungicidal.Abletokillfungi.

3.7.2 Funginert.Neitherdestroyingnorsupportingfungi.

3.7.3 Funginutrient.Providingsustenanceforfungi.

3.7.4 Fungusresistant.Unaffectedbyfungi,asestablishedby testin
accordancewithmethod508,MIL-STD-81O.

.,
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3.8 GALVANIC SERIES. A rankfngofmetalsinaccordancewiththeir
relativeanodicandcathodicpositiondeterminedinsome specificelectrolyte;
similartotableI.

3.9 HERMETIC SEAL. An impervioussealmade by thefusionofmetals
or ceramicmaterials(asbybrazing,soldering,welding,fusingglassor ceramic)
whichpreventsthepassageofgasormoisture.

3.10 PURPLE PI.AGUE. A brittlegold-aluminumcompoundformedinthe
presenceofsilicon.

3.11 RED PLAGUE. A copperoxidecorrosionproductformedon sflver-
plate-over-copperatpinholesorbreaksinthesilverplate.

3.12 STRESS CORROSION. A specifictypeofacceleratedcorrosionre-
sultingfrom thecombinedeffectsofmechanicalstressandcorrosiveenviron-
ment. ,

3.13 VAPOR CORROSION INHIBITOROR VOLATILE CORROSION DTHXBITOR
A chemicalwhichvaporizesandcondensesonnearbysurfaces,retardingcorrosion
frommoisture.

t o,, 9
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4. GENERAL REQUIREIVDZNTS

4.1 DESIGN. Corrosionordeteriorationofmilitaryelectronicdevices
*hallbe preventedorminimizedby attentiontothefollowing:

(a) Definitionofanticipatedenvironments,inaccordancewithAR-705-15,
MIL-STD+M6, orapplicablespecification;

(b)Avoidanceofmoisturetrajps;
(c) Selectionofsuitablemater@ls;
(d) Protectionagainstactionofciopdensateprodu~d by changesintemp-

~eratureorpressure;
(e)/Sealingjoints;
(f)‘Providingforinspectionandmaintenance;
(g)_Mmeg highstressconcentration;
(h) Compliance-withMICOM Regulation705-8.

4.1.1 DegreeofProtectionRequired.Inestablishingthedegreeofpro-
tectionrequiredtopreventdegradation,attentionshallbe giventothefollowing
factorswhichaffecttheneedforsealing,insulation,andpreservation

(a) Importanceoffunction;
(b) Densityofpacksging;
(c) Impedanceofcircuit;
(d) Amplificationfactor;
(e) Susceptibilitytoelectrolysis,silvermigrationorwhiskergrowth;
(f) Proximityofconductorpaths;
(g) Frsgilityofleadsandinterconnections.

4.2 MATERIALS. Materialsshallbe selectedwhicharesuitableforthe
puxposeandareinherentlyresistanttodeterioration,orareadequatelyprotec-
tedagainstdeteriorationby compatiblecoatings.Unlessotherwisespecified,
surfacesshallbe smooth,providingno crevicesforcollectionofmoistureor
contaminants.Careshzdlbe takenthatallmaterialsinan assemblyarecom-
patiblewitheachother,andthatnoneoutgasorliberatecorrosivefumes.

4.3 CLEANING. Allsurfacesshallbethoroughlycleanedbeforejoining,
coating,potting,impregnatingorencapsulating.Surfacesshallbe cleanedafter
brazing,solderingorwelding,toremove contaminants.Careshallbe takenin
theselectionofpropercleaningmethodsandmaterials.

10
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Highstrengthsteelsshallnotbe catholicallycleanedineitheracidor
alkalinebathe.Highstrengthsteelsshallnotbe acidcleanedexcept
anodically.
Organicsolventsforuseonplasticsshallbe selectedwithcaretoavoid
crazingorotherdamagetotheplastic.
PrintedcircuitboardIamina%sshallnotberoughenedby over-zealous
cleaningtoremove solderlngflux.
Forvapordecreasing,solventcleaninganddrying,onlythosematerials
andprocedureslistedinparagraph4.2of~TD-186 shallbe used,
Careshallbetakenthatclean@gmaterialsarecompatiblewithall
materialsinthepartorassembly.
Dust,dirtandfingerprintsshallbe removedpriortoassemblyor
storage.

WORKMANSHIP. Workmanshipshallbe Inaccordancewithrequire-
ment 9 ofMIL-STDA54. Inaddition,attentionshallbe giventoprotectionof
itemsfrom dustandcontaminanttsduringmanufacture.IISIXU@shallbe restric-
tedtoa minimum, fingerprintsshallbe removedbeforeassembly,zmdprotective
bagsshallbe usedduringin-processstoragewhereneeded.

0 11
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5. DETAILED REQUIREMENTS

5.1 ATMOSPHERE INEQUIPMENT. The designandconstructionshall
minimizethecorrosiveeffectofoxygen,moistureandairbornecorrodentsinthe
atmospherewithinelectronicequipment.Techniquestobe employed,asappli-
cable,fompreventionofdeteriorationincludeprotectivecoatingorencapsula-
tionofcomponents,evacuationandhermeticseals,filteringairandremovalof
moisture.

I 5.1.1 Evacuation.Materialswhichbreakdownoroutgasshallnotbe in-
corporatedincomponentsordeviceswhichareevacuMe.dandsealed.Partially
curedorundercuredorganicmaterialsshallbe avoided.

I
5.1.2 HermeticSeal.For ma~imum protectionagainstenvironments,

componentsshallbe evacuatedandhermeticallysealedby fusionofmetals,
glassorceramics.Considerationshallbegiventopossiblecorrosionfrom
condensationofmoistureunlesshermeticallysealedunitsareevacuatedbefore
sealing,andtocontaminationofcontactsurfaceby outgassingmaterials.

I 5.1.3 CleanAir. Precautionsshallbetakentoremove moisture,dustand
contaminantsfrom airwhichisinside,orwhichenters,compartmentsofelec-
tronicdevices.

1- 5.1.3.1Cooling.When forcedaircoolingisnecessarytomaintainequip-
ment attemperaturesbelowthemaximum permissibleoperatingtemperature,
moistureandcontaminantsshallbe removed,preferablyexternally,before
coolingairpassesoverelectroniccomponents.

.
‘-5.2 MOJS’I’URE.Unlessotherwisespecified,themoisturelevelinside

electronicequipmentshallbe maintainedbelow30percentrelativehumidityat
20°C(68”F).Moistureshallbe exc:ludedfrom electronicdevicesby adequate
housings,seaIs,gasketsandclosures.The followingmeasuresshallbe taken:

(a) Avoidpockets,wells,trapsandsump ar~aswherewaterandcondensed
moisturecancollect,or:providedrainagepaths.

(b) Avoidhydroscopicmaterials.
(c) Desiccantsshallnotbe usedunlessnecessaryformoisturelevelcon-

trol,andthenonlywhereadequatesurveillancescheduleshavebeen
establishedforeachspecificapplication.Inno caseshalldesiccant
materialbe incontactwithunprotectedmetallicparts.Unlessother-
wisespecified,desiccantsshallbe inaccordancewithMIL-D-3464.

(d) Precludecondensationby keepingcomponentsattemperaturesabove
thedewpoint.
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5;3 SELECTION OF METAX.S. Metalsshallbe selectedwhicharesuitable
forthepurposeandareinherentlyresistanttocorrosion.Unlessotherwise
specifiedinitemspecificationordrawing,resistanceshallbeestablishedby
abilitytopass48hoursofsaltfoginaccordancewithmethod509ofMXL-STD-81O.
Dissimilarmetalsshallnotbe usedincontactor closeproximityunlesssuitably
protectedagainstelectrolyticcorrosiom

Specialattentionshallbe giventothefollowingproblemareas,whichcan
resultinlowerconductivity,%oise”,shortcircuitsorbrokenl.esds.

5.3.1 SurftieContamhation.Where maximum conductivityisrequiredon
itemsexposedtotheatmosphere(asoncontacts),metalswhichareinherently
resistanttooxidationandtarnishshallbe selected,suchasgold,rhodiumand
platinum.When othermetalsareused,thesurfaceshallbeprotectedfrom
oxidationby platingwiththenoblemetalslistedaboveorby suitablenonhsulat-
ingcoatings.

5.3.2 IntergrsnularsndStressCorrosion.Preferenceshallbe givento
metalswhfchareresistanttobothintergranularandstresscorrosion,especially
forapplicationsinvolvingresidualandinducedstresses.The alloyswMch
arenormallymostresistanttointergranularcorrosionarealsomore resistant
tostresscorrosion.Preferenceshallbe giventothesealloys,especiallyfor
applicationsinvolvingresidualandinducedstresses.Inaddition,sllbending,
forming,andshapingshallbeperformedonmetalintheannealedcondition.
Everyeffortshallbemade tousetheloweststresslevelpracticable.

5.3.3 HydrogenEmbrittlement.Preferenceshallbe giventometalswhich
arenotsusceptibletodelayedfractureduetohy&ogen pickupfrom acidcleaning
orplating,suchasthe300-seriescorrosionre-sistsntsteelssndoxygen-free
copper.Where itisnecessarytousemetalswhicharesusceptibletohydrogen
pickup,coat@ methodsforhighstrengthsteelsshallbe selectedinaccordance
withrestrictionsinM.IL-S-5002.Inaddition,thefollowingmethodsshsllbe
employedtominimizedamage:

(a)

(b)
(c)

(d)

(e)

(f)

Orgsniccoating,=uum deposition,mechanicalplating,metalspraying
andothernon-hydrogen-producingprocessesshallbe usedinprefer-
encetoelectroplatingorchemicalplating.
Ifplatingisnecessary,low-hydrogen-embrittlementbathsshallbe used.
Partsshallbe embrittlementrelievedimmediatelyafterplatingfora
minimum ofthree(3)hoursat190°* 14”C.
Where practicable,partsshs.Ubethermallystressrelievedpriorto
plating,fora minimum ofthree(3)hoursat190°* 14”C.
Where practicable,partsshallbe mechanicallystressrelievedprior
toplating,by shotpeeninginaccordancewithMIL-S-13165.
Neitheracidnoralkalinecathodiccleaningshallbe usedonmetals
susceptibletohydrogenembrittlement.

O.,,, 13
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5.3.4 WhiskerGrowth. The growthofmetalwhiskersontin,cadmium or
ironshallbe minimizedby thefollowingtechniques:

(a)
@)
(c)
(d)

5.3.

Use ofheavy,ratherthanthin,metalcoatings;
Use ofhotdiptinratherthanelectrodepositedtin;
Reheatingtinplatingtorelievestresses;
Mah@hhg a lowlevelofhumidityintheequipment.

5 ElectrolysisandS31verMigration.The progressofmetalfrom one
conductorina circuittoanotherwhichisata differentvoltagepotentialunder
humidconditions,acrossceramicorIPlssticinsulation,isespeciallyliableto
occurwhen oneofthemetalsissilver.Thisphenomenonofelectrolysisorsil-
vermigrationshallbe miminbed by useofthefollowingmethods,asapplicable:

(a)

b)

(c)

(d)

(e)

(f)

The spacingOetweenconductorsatdifferentvoltagepotentialsshallbe
aswideaspossible.
Conductorsshallbeprotectedby anorganicmoisturebarriercoating
suchas MIL-I-46058orMIL-C-5221O.
Contaminantsshallbe removedfrom conductorsurfacesby careful
cleaningfolkmwdby rinsingwithdeionizedwater,andthoroughdrying.
Where practicable,gold,platinum,ortin-leadcoatingsshallbe used
inlieuofsilver.
Humidityshallbe maintainedata levelwhichprecludescondensation
underanticipatedenvironments.
Nonhygroscopicinsulationshallbe used.

5.3.6 MetallicCoatings.Metalliccoatingsshallbe selectedfortheirsuit-
abilityfortheapplicationinvolved.Attentionshallbe giventoproblemsofaging,
cracking,diffusionandcorrosion.When metalliccoatingsareappliedby elec-
troplating,specialcareshallbe takentoavoidhydrogenembrittlement.In
selectingmetalliccoatings,therecommendationsintableIforpreventingcor-
rosionshallbe givenconsideration.Coatingsshallbe inaccordancewithspeci-
ficationslistedintableIL

5.3.6.1Cadmium Platimz Cadmium platingshallbe inaccordancewith
typeII,class2 ofQQ-P416, A~S 2401-4,orvscuumdepositedinaccordance
withtype2,classIIofMIL-C-8837. PartsplatedinaccordancewithAMS 2401-4
shallbe givena supplementarychromatetreatmentinaccordancewithMIL-T-
12879.Becauseofhighsusceptibilitytoattackby corrosivevapors,cadmium
orcadmium platedpartsshallnotbe usedinanenclosedassemblycontaining
acid,ammonia, adhesives,coatings,plsstics,varnishesorotherorganicmate-
rials,orvaporstherefrom.

-,
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TABLE L SELECTION OF METALLIC COATINGS FOR MINIMUM CORROSfON

Purpose Recommended NotRecommended

Contactwithaluminumor
magnesium

Prepalntcoating

Tarnishprevention

Marine expowre

Soldersbility

Storagt

wear

Easy etching(forprinted
circuitboardmanu-
facture)

Cadmium ortin

Cadmium ortti

Rhodfumoversilver

Goldoversilver,
copperornickel

Nickelbetweencopper
andsflver

Heavygold0.00030inch
minimum

Tin,goldortin-lead

Gol~ rhodium,or
reflowedheavytin

chromium, nickel,
rhodiumorhardgold

cadmium, nickel(in
ferricchlorideonly),
iridium,till.

Chromium, copper,
silver,gold

Chromium, copper,
nickel,gold,sflver

Nickel,ChrOIIlillm,
rhodium

Cadmium, silver,
copper

Rhod.lum, silver,
tin-lead,gold.

5.3.6.2Chromium Plating.Chromium platingshallbe inaccordancewith
QQ-C-320. Itshallbe usedforapplicationsinvolvingwear orreq@ringhard-
ness,sndnotforcorrosionprevention.

5.3.6.3CopperPlating.Copperplatingshallbe inaccordancewithMfL-C-
14550.Copperoxidecorrosionproducts(redplague)whichoccuratpinholesor
porosityinothermetallicplatingovercopper,may beprecludedby interposition
ofa layerofnickelbetweenthecopperandthetopmetdic coating.

O!> 15
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5.3.6.4GoldP- Goldp- SW be inaccordemewithMIL+-45204.
‘‘Specialcareshallbetake;topreventorretarddiffusionofsubstratemetals,
especiallysilver,copper,orchromium,intogoldelectrodepositsunderhigh
temperatureconditions.A suitablebarriertopreventdiffusionisa thinnickel
orpalladiumcoatingunderthegold.Thicknessofgoldshallbe sufficientto
minimizeporosityandprovidecorrosionprotection.Recommended thicknessof
goldplatingis0.000050inchfortarnishpreventionoversflvsr,0.00010inchfor
waveguidesorcontactswherea nonmigratingmateriallareqplred,0.00020inch
forgeneralengineeringuseand0.00030inchforresistance to exkreme corrosion
andwear. Attentionisdirectedtoproblemsofbrittlegold-soldercompound
formation(see5.7.5)andofpurplsplaguewhen bondinggoldtoaluminum(see
5.7.7).

5.3.6.5NickeICoathI& Nickelcoatingsshallbeelectrodepositedin
accordancewithQQ-N-290,orelectrolesslydepositedinaccordancewith
MXL-C-26074. Where desiredforelectricalbonding,nickel—cadmiumcoating
shallbe inaccordancewithAMS 2416. ElectrolessnfckeImay be applied
directlytoaluminumormagnesiumalloyswithoutpreliminaryzincatetreat-
ment,foruseasabaseforadditionalplating.Nickelshallbe usedunder gold
orrhodiumforapplicationsrequiringhighmechanicalstrengthandhardness.

5.3.6.6PalladlumPla~. Palladiumplatingshallbe inaccordancewith
MIL-P-45209. The useofpalladiumplatinginenclosedassembliescontahing
organicmaterialsshallbe avoided,topreventpolymerizationoforganiccom-
pounds.

5.3.6.7SilverPlating.Silverplatingshallbe fnaccordancewithQQ-S-365.
Silverplatingmay bepassivatedfortemporaryprotection,ormay be over-
coats withrhodiuminaccordancewithMIL-R46085 topreveatternish.Sflver
p- SW beprotectedfrom sulfurousfumesduringstorage,andshaUbe
cleanedimmetitelypriortosolderjng.Attentionshallbegiventoprevention
ofsflvermigration(see5.3.5).

5.3.6.8TinCoatin& Ttncoatingshallbe applfedbyhot&p orelectro-
depositioninaccordancewithMIL-T-10727.For maximum protection,tin
shallbereflowed(diffused)aftercoating.Where desiredforelectricalbonding,
tin-cadmiumplatingshallbe inaccordancewithMIL-P-23408.Electroless
tlnmaybe applieddirectlytoelumfnumormagnesiumalloyswithoutpre-
Mminaryzincatetreatment,foruseasa baseforadditionalplatfng.Careshall
be takentopreventformationofmetalwhiskersontinsurfacesdurhg storage
(see5.3.4).

17
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5.3.6.9Tin-LeadCoating.‘Tin-lead(solder)coatingshallbe appliedby
hotdiporelectrodepositedforsolderabilityor purposesofelectromagnetic
compatibility.

5.3.6.10ZincPlating.Zinclplatingshallnotbe used.

5.3.6.11Met%.llicCoatings onNonmetals.Metalliccoatingsmay be
pliedtononmetallictoprovidea conductivesurface.Althoughproblems

ap-
Of

dissimilarmetalcorrosionaretherebyminimizedoreliminated,othercor-
rosionreactionsofthemetalcoatingshallbe consideredinthesame manner as
forplatedorsolidmetals.

5.3.6.12 VaporDepositeddoa.tings.Metalliccoatingsmaybe appliedby
vacuum depositiontoeithermet~licornonmetallicsurfacesforelectricalcon-
ductivity.Vacuum depositedcoat$gsshallnotbe usedforanymechanical
applicationbecauseoftheirextre~ thinness,fragilityandsusceptibilityto
damage. I—

5.3.7 Castings.Surfaceporosityb castingsshallbe impregnatedinac-
cordancewithMIL-STD-276beforereceivingappropriatesurfacefinish.Im-
pregnantsforaluminumandmagnesiumcastingsshallbe inaccordancewith
MIL-I-6869.

5.4 FERROUS METALS

5.4,1 CorrosionResistantSteels.Corrosionresistantsteelsshallbe
passivatedinaccordancewithQQ- 1=5. No furtherfinishisrequiredtopro-
videcorrosionresistancetosteelsofthe300series.Where tarnish,rustor
surfacestainisobjectionable,the400seriesandprecipitationhardeningsteels
shallbe givenadditionalprotectionby a suitableplatingor shall,afterpassiva-
tion,receiveonecoatofzincchromateprimerfollowedby suitabletopcoat.

5.4.2 CarbonandLow AlloySteels.Ordinaryironandsteelshallbe coated
withcadmium, nickelor tininaccordancewithtableIIexceptasfollows:

(a) Precisionpartswhicharetotallyandcontinuouslyimmersed inoil,
grease,encapsulantormoisture-proofcoating,orwhicharecontained
inhermeticallysealedunits,neednotbe givenanyfurtherprotection.
Localapplicationofoilorgreaseshallnotautomaticallybe considered
corrosionprotection.

(b) Laminationsusedinmagneticcircuitsneednotbe platediftheyare
otherwiseprotectedfrom corrosion.

18
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Springsshallpreferablybe givenorganiccoatfngs,orbe coatedby
vacuum depositionorothernon-hydrogen-producingprocesses,rather
thanelectroplated.
Structuralpartsmay be cleaned,primedandpaintedinaccordancewith
MIL-STI)-186or applicablespecifications.
Closetoleranceparts,notexposedtooutdooratmosphere,may bepro-
tectedwithapprovaloftheprocuringactivityby corrosionpreventive
compoundsuchasMIL-C-23411,MIL-C-16173,or MIL-C-11796.

5.5 NONFERROUS METALS. The noblemetals(gold,palladium,platinum
andrhodium)andthecorrosion-resistantmetals(chromium,nickel,tin,tin-lead
solderandtitanium)requirenofinishotherthancleaning.Surfacefinishfor
electricalbondingor groundingislistedin5.8andtableVI. Applicationsof
aluminum,copperandmagnesium shallreceivetheprotectionspecifiedin5.5.1
through5.5.3.1unlessinhermeticallysealedunits.

5.5.1 Aluminum. Allahmfnum andaludnum tiOySshallhe anodizedin
accordancewithMIL-A-8625,exceptasfollows:

(a) Inareasofelectricalbonding(see5.8.1).
(b) For applicationswhereanodizingisnotpossible,chemicalfilmtreat-

ment inaccordancewithMIL-C-5541may be used,although itisnotto
be consideredtoaffordcorrosionprotectionequivalenttoanodize.When-
everpossible,chemicalfiimsshallbegiventheadditionalprotectionof
organiccoatings.

(c) For applicationsinvolvingconthuedexposuretoelevatedtemperatures,
wheretheresultantoxidebuildupisobjectionable(suchasheatsinks)
considerationshallbe giventometalliccoatingswithsuitablethermal
characteristics(suchaselectrolessnickel)inlieuofanodize.

The anodicor chemicalfilm,or themetalliccoating,shallbe appliedafter
allpunching,drilling,machining,formingandfabricationhavebeencompleted.
Paintfinishsystems,ifrequired,may be appliedoversnodicor chemicalfilm
treatment.Paintfinishesshallbe inaccordancewithMXL-STD-186or applicable
specifications.

5.5.2 Copper. Copperandcopperalloysmay be givena blackoxidetreat-
ment inaccordancewithML-F-495 ormay be platedorpaintedasrequired.
Where barecopperisrequiredby thedesign,a tarnish-preventivethinsilicone
curedresinfilmmay beused. Do notusesiliconeoilsorgreases.

5.5.3 Magnesium. Becauseof magnesium’spoorresistancetocorrosion,
wheneverthecontractorproposestousemagnesium,he shallfurnishsufficient
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justificationandobtainapprovalfrom theprocuringactivityforeachspecific
applicationpriortddesignincorporation.The contractorshallspecifya long
durationprotectivesystemwhich~nusthavedemonstratedabilitytoadequately
protectmagnesium,andwhichissubjecttoapprovalby theprocuringactivity.
The contractorshallm~e ,pro”tisionforregularcorrosioninspectionwhichcan
beaccomplishedwithout%xtensivedisassemblyofstructure.As theminimm
requirement,magnesiumpartsshallreceivethefollowin~

(a)

(b)

(c)

Rigidmagnesiumpartsshallbe anodizedinacco%imcewithtypeII,
classA, grade3 ofMIL-M-45202. Magnesiumpartssubjecttoflexing
shall,inlieuofanodize,:receivechemicaltreatme~tinaccordancewith
MIL-M-3171.
Allmagnesiumpartsshe.11[thenbe g$ventwocoatsofalkaliresistant
primer,follow~dby oneormore coatsofcompatibletopcoat.Typ$cal
organicfinishes,,formagheai,m-areMIL-P-23377primer,appliedin
accordancewith~L-C-22751, withMIL-C-22750topcoat;orMIL-P-
52192primer,withMIL-C-22750topcoat;orMIL-P-23377primer,
withMIL-P-22808topcoat,,
Magnesiumpartsforelectronicapplicationsmay be givenothermoisture
proofingcoatingssuchasepoxyorpolyurethane,inlieuofaboveprimer
andtopcoat,attheoptionoftheprocuringactivity.

5.5.3.1Magnesium inDissimilarMetalContacts.Magnesiumrequires
extremeprecautionstopreventdestructivecorrosionwhenusedwithanyother
metal. Inadditiontoanodizeor chemicalfilmtreatmentonthemagnesium,each
ofthemetalsurfacesshallreceivea minimum oftwocoatsofoneoftheprimers
ofparagraph5.5.3subjecttoapprovalofprocuringactivity.Furthermore,
analuminumalloy5052gasket,QQ-A-250,shouldbe interposedbetweenthetwo
metats.Ifuseofa gasketisnotpractical,thejointshallbe seaIedwithmoisture-
prooffngcompoundsuohasMIL-S-7124.

5.6 GALVANIC CORROSION. Dissimilarmetalsasdefinedin3.4,shall
notbe usedinintimatecontactunlesssuitablyprotectedagainstelectrolytic
corrosion.Becauseoftheseriousnessofgalvaniccorrosion,everyeffortshall
bemade toavoidtheuseofdissimilarmetals,toexcludemoistureorother
electrolytefrom thesystem,andtoprotectmetalsurfacesinthecontactarea.
Where itisnecessarythatmetalsnotshowuas“permissible”intableIIIbe as-
sembled,theapplicablemeasuresintableIV shallbeusedtopreventcorrosion.
Specialattentioniscslledtothefollowing
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Table~
GALVANIC COUPLES

GROUP
EMF

METALLURGICAL CATEGORY (VOLT) PERMISSIBLE COUPLES*

1 GOLO, SOLIOANO PLATEO; GOLO - +0.1s
PI-ATINUM ALLOYS; WROUGHT PI.ATINUM

2 RHOOIUM; GRAPHITE +0.05 bQ

3 ~l$:LVfi SOLIDOR PLATEO; HIGH SILVER o

4 NICKEL, SOLID OR PLATEO:MONEL; HIGH -0.1s
NICKEL-COPPER ALLOYS; TITANIUM

5 COPPER, SOLlO OR PLATEO; LOW BRASSES -0.20
OR BRONZES; SILVER SOLOER; GERMAN
SILVER; HIGH COPPER-NICKEL ALLOYS;
NICKEL-CHROME ALLOYS; AUSTENITIC
STAINLESS STEELS (301, 302, 304, 309, 316.
321, 347)

6 COMMERCIAL YELLOW BRASSES ANO -0.25
BRONZES

7 HIGH BRASSES ANO BRONZES; NAVAL -0.30
BRASS; MUNTZ METAL

8 18% CHROMIUM TYPE CORROSION. -0.35
RESISTANT STEELS 440-430, 431, 446,
17-7PH, 17-4PH

9 CHROMIUM, PLATEO; TIN, PLATEO; 12% -0.45
CHROMIUM TYPE CORROSION -RESISTANT
STEEL. 410, 416.420

10 TIN. PLATE, TERNEPLATE; TIN- LEAO -0.s0
SOLDERS

11 LEAO. SOLID OR PLATEO; HIGH LEAO -0.55
ALLOYS

T2 ALUMINUM, WROUGHT ALLOYS OF THE -0.60
DURALUMIN TYPE, 2014, 2024, 2017

13 IRON, WROUGHT, GRAY, OR MALL EA8LE; -0.70
PLAIN CARBON ANOsLOW ALLOY STEELS;
ARMCO IRON

14 ALUMINUM, wROUGHT ALLOYS OTHER -0.75
THAN DURALUMIN; TYPE 6061, 7075
5052, 5056, 1100, 3003. CAST AL LOY.f
OF THE SILICON TYPE 355, 356

15 ALUMINUM, CAST ALLOYS OTHER THAN -0.80
SILICON TYPE; CADMIUM, PLATED ANO
CHROMATED

16 HOT. OIP. ZINC PLATE; GALVANIZE -1.05
STEEL

17 ZINC WROUGHT; ZINC. BASE OIE CAST -1.10
ALLOYS; ZINC, PLATEO

18 MAGNESIUM AND MAGNESIUM- BASE -1.60
ALLOYS CAST OR WROUGHT ●

*MEMBERS OF GROUPS CONNECTEO 8Y LINES ARE CONSIOEREO AS PERMISSIBLE COUPLES;
HOWEVER, THIS SHOuLO NOT 8E CONSTRuEO AS 8EING OEVOIO OF GALVANIC ACTION.
PERMISSIBLE COUPLES REPRESENT A LOW GALVANIC EFFECT.

OINDICATES THE MOST CATHOOIC MEMBER OF THE SERIES, ● AN ANOOIC MEMBER, ANO
THE ARROWS INOICATE THE ANODIC DIRECTION.
REFER TO TABLE 11, MIL-STO. 186, FOR GROUP AMPLIFICATION OF GALVANIC COUPLES.
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(l).

(2) .

(3) .

(4) .

(5) .

(6).

(7) .

TABLE IV. PREVENTION OF 131SS1M’1LARMETAL CORROSION

PreventiveMeasure

Selectmetalswhichform a
permissiblecoupleintableI.

Interposea metalwhichreduces
thepotentialdifferencebetween
thetwometals.

Designthemetalcontactsothe
relativeareaofthecathodic
(morenoble)metalisthesmaller.

Applycorrosioninhibitorsuchas
zincchromateprimerMIL-P-8585
orzincchromatepasteMIL-P-81.16.

Interposeaninsulatingbarrier
ornonhygroscop~cgasketbetween.
thedissimilarmetals.

Applyinsulatingorganiccoating
tosurfaceofeachmetal.

Sealjointareawithmoisture-
proofcoatingororganicseslant.

Example

Use nickel,notnavalbrass,incon-
tactwithsilver.

Tinplatebrasstobe usednextto
aluminum.

Stainlesssteelscrewsinaluminum
chassis.

Use zincchromateinhibitorwhen
assemblingsteelscrewsinaluminum.

Instructuraljoints,interposetape
MIL-T-23142. Incomponents,use
organicinsulsntssuchasconformal
coatingMIL-I-46058.

Coatingssuchasviuylzincchromate
primerMIL-P-15930,epoxyprimer
MIL-P-52192,insulatingcoating
MIL-C-46057,MIL-V-173,MIL-I-
46058.

h structuraljoints,sealantsuchas
MIL-S-7124.Incomponents,coat-
ingssuchasMIL-V-173or
MIL-I-46058.
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(a)

(b)

(c)

(d)

(e)

5.7

When referenceismade toa metai,itisthemetaionthesurface,re-
gardlessofwhethersolid,plated,laminatedordipped.
Dissimilarmetalcontactswithmagnesiumshallbe avoided.Ifitis
necessarytohavemagnesiumincontactwithanothermetai,itshaiibe
finishedinaccordancewith5.5.3.1.
Graphiteactsas a metalandshalibe soconsideredforpurposesofde-
terminingdissimilarmetalcontact.Solidfilmlubricantscontaining
graphiteshalinotbeused.
Standardtinornickelplatedhardwaremay be mountedon aluminum
chassiswithoutfurtherprotectionor insulation,exceptthatnickel
platedpartsshallnotbeusedincontactwithaluminuminexteriorap-
plications.
The anodiclayeron aiuminumisordinarilyinsulating,butmay lose
thisqualityafterexposuretohumidity.Anodizeshouidnotbe depended
uponforpreventionofdissimilarmetaicontact.

JOINING. The joiningmethod,whetherprimariiyformechanical
strengthorforelectricalapplications,shalibe scrutinizedwithregardtopos-
siblecorrosionproblems.Jointsshaiibe continuousandimperviousor shail
be sealedtopreventmoistureentrapment.The effectofjoiningtemperatures
andmateriaisshalibe consideredbeforeselectionofthejoiningtechniqueis
made.

5.7.1 AdhesiveBondin~ Adhesivesshailbe inaccordancewi!hrequire-
ment 23ofMIL-STD-454. They shallnotemitvolatiieproductsnorattack
nearbyequipmentnordeteriorateundertvqmsuretomoisture,air,ozone,fungus,
heator coId.Each assemblyshailbe thoroughlycuredbeforestoringor packag-
inginnextassembly,toprecludeoutgassingofpotentiallycorrosiveorganic
vapors.Dissimilarmetalcontactsshallbeovercoatedwithinsulatingorganic
coatingtopreventcorrosion.To minimizecorrosionproblems,attentionshall
be giventoitemslistedintableV.

5.7.2 MechanicalJoints,Structural.Bolts,nuts,screwsandotherfastener
hardwareitemsshaiibemade ofcorrosion-resistantmetalor shailbe treatedto
resistcorrosion.Suitableplatingincludesnickel,tin,andcadmium inaccord-
ancewithtableII,exceptthat.cadmium shallnotbe usedinenclosedareas.
Rivets,bolts,andthreadedfastenersshallbe assembledwithwetzincchromate
primerinaccordancewithMIL-P-8585or coatedwithzincchromatepastein
accordancewithMIL-P-8116or othersealantapprovedby theprocuringactivity.
Threads shailbe avoidedinsoftmetalssuchasaluminumandmagnesium. When
itisnecessarytothreadintoaluminum,zincchromatepasteinaccordancewith
MIL-P-8116orquaiifiedgraphite-freedryfiimantiseizecompoundsshallbeused
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Everyeffortshallbe made toavoidtheuseofsteelinsertsinmagnesium;if
metalinsertsarerequired,assembliesintomagnesiumshallbe made using
zincchromatepasteinaccordancewithMIL-P-8116ornon-curingpolysulfide
sealantinaccordancewithMIL-S-11(030.At anyjointinvolvingdissimilar
metals~measuresshallbe takentopreventgalvaniccorrosion.Lockingcom-
poundsinaccordancewithMIL-S-3927andMIL-S-22473shallnotbe usedin
contactwithcellulosics,methacrylates,polycarbonates,styrenes,orvinyls.

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

TABLE V. CHECKLIST FOR ADHESIVE BONDING

Surfacesshallbe cleanandfree:fromcontaminantsbeforecementisapplied.

Potlifeshsllbe checkedtoassuregoodconditionofadhesive.

Lidsandcapsshallbe kepttightlyclosedoncontainersofbothresinand
hardenereventhoughnextuseisanticipatedwithina fewminutes,andeven
when usingsystemswith100percentsolids.

Adhesivesshallbe mixedthoroughly.

Unlessotherwiseinstructedbythemanufacturer,adhesiveshallbe allowed
todrytack-freebeforecuringatelevatedtemperature.

Assemblyshallbe curedthoroughlybeforestoringorpackaginginnext
assembly.

Absolutecleanlinessshall
handledpriortocuring.

Dissimilarmetalcontacts

be maintained;adhesivejointsshallnotbe

shallbe overcoatedwithinsulatingorganiccoat-
ingtopreventcorrosion.

5. 7.2.1 CreviceCorrosion.To preventcorrosionincrevices,particu-
larlyjointsincorrosionresistantsteel,underwasherssndatthreadedfasten-
erswherethereislackofoxygen,suchjointsshallbe sealedwithpolysulfide,
polyurethane,epoxy,siliconerubberorsimilarsealant.Marker tapesapplied
tometalliccomponentsshallbeappliedonlyonsurfacespreviouslycoatedwith
varnishinaccordancewithMIL-V-173.

24

Downloaded from http://www.everyspec.com



o

0

MXL-’STD-l25O(MI)
31 X4aksh1967

5.7.3 CrimpedandWrapped Leads. When leadsarecrimpedor%mapped,
careshallbe takentopreventcrackingtheprotectiveplating.Metalsselected
forcrimpedjointsshouldbe inherentlyresistanttocorrosionandnotdissimilar
toeachother.

5.7.4 Brazing.Brazingofsteel,copper,copperalloysandnickelalloys
shallbe inaccordancewithMIL-B-7883. Fluxresiduesshallbe removedby
cleaningafterbrazing.

5.7.5 Soldering.Solderingshallbe inaccordancewithMIL-S-6872,
MIL-S-45743,MIL-S-46844,andrequirement5 ofMIL-STD-454. Soldershall
be inaccordancewithQQ-S-571. Solderingovergoldshallbeavoidedwherever
possible.Ifnecessarytosolderovergold,careshallbetakentominimize
formationofbrittlegold-soldercompoundby oneor more ofthefollowingmeth-
ods:useextremelypure(99.99+)gold;usethinplate;useminimum soldering
timeatminimum temperature.Solderedjointsshallbeprotectedwithmoist.ure-
proofingcoatingsuchasMIL-V-173orMIL-I-46058.

5.7.5.1SolderingFlux. Solderingfluxshallbe inaccordancewithQQ-S-571
typesR orRMA, orMIL-F-14256 typesW orA. The lowestacidcontentflux
thatwillaccomplishthepurposeshallbe selected.Fluxresiduesshallbe re-
moved bycleaningaftersoldering,withcarenottoroughensurfacesofadjacent
parts.

5.7.6 Welding Structural.Fusionandresistanceweldingshallbe inac-
cordancewiththef~llowing:gasandarcweldingofaluminum,MIL-W-8604;
gasandarcweldingofmagnesium,MIL-W- 18326;gasandarcweldingofsteel
andcorrosionresistantalloys,AlIL-W-8611;resistancewelding,MIL-W-6858.
Allweldedjointsshallbe cleanedofscale,oxidation,androughareaswhich
may holdmoistureorcontaminants.Resistanceweldedjointsshallbe sealed
withsealantsuchasMIL-S-7124,exceptwhen theassemblyismade through
primerMIL-P-13380.

5.7.7 Welding, ElectricalPurposes.Resis@.nceweldingofelectrical
interconnectionsshallbe inaccordancewithMIL-W-8939,usingcomponentleads
inaccordancewithMIL-STD-1276. Otherweldingprocessessuchas electron-
beam welding,laserwelding,pressurewelding,andthermocompressionbonding
shallbe inaccordancewithhighqualityindustrypractice,andsubjecttothe
approvaloftheprocuringactivity.Careshallbetakentopreventformationof
“purpleplague”(see3.10)byoneofthefollowingtechniques:usesilveror
copperinsteadofgold;depositaluminumuponthegoldbeforebonding;or remove
thegoldplatefrom thepostor otheritembeforebonding.
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3.8 ELECTRICAL BONDING AND GROUNDS. Considerationshallbegiven
toobtainingan electricalgroundthroughuseofa bus-strapora shear-splice
joint,ade~uatelyinsulatedontheexterior.Surfacefinishesformetalswhich
aretobe electricallybondedtoprovideelectromagneticcompatibilityarelisted
intableVI. The surfakestobeblendedshallbe freefrom alloxidesandcon-
taminants.Protective,finish(organiccoating,sealant,paintsystem)shallbe
appliedtothejointareaimmeditdelyaftermakingtheelectricalbondorground.
Atte@ionisdirectedtotableVII.

TABLE VI. SURFACE FINISHFOR ELECTRICAL BONDING

Metal

Aluminum,1100,3003,
andcladalloys........ ......

Aluminum, allother
alloys ....................

Copper,copperalloys.........

Cadmium ..................

Ironandsteel...............

Magnesium.................

Nickeland
corrosionresistantsteel.......

Silver....................

Solder....................

SurfaceFinish

Bare,orlowelectricalresistance
chromatetypefilmtreatment,MIL-C-5541,cIms 3

Tin-lead(solder)plateortinplate,
MIL-T-10727,preferred
Cadmium plate,QQ-P-416
Nickel-cadmiumplate
Low electricalresistancechromate@e
chemicalfilmtreatment,MIL-C-5541,cIass3

Bare
Tinplate,MIL-T-10727,ortin-lead
(solder)plate,preferred
Cadmium plate,QQ-P-416
Goldplate,MIL-G-45204

Bare orchromatetreated

Tincoat,MIL-T-10727ortin-lead
(solder)plate,preferred
Cadmium plate,‘QQ-P-416

Bare;cleanimmediatelybeforebonding
andcoatjointareaimmediatelyafterward

Bare;difficulttobondbecauseof
adherentoxidefilm

Bare

Bare

Tin .......................Bare
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TABLE VII. CHECKLIST FOR ELECTRICAL BONDING

Provisionshallbe made toassureelectromagneticcompatibilityinthe
originaldesign.

Insofaraspossible,materialsshallbe selectedwhicharecompatible,
suchascadmium ortinplateon steelwithaluminum.

Ifbondingdissimilarmetalsisunavoidable,thejointareashallbe coated
afterbondingwithorganicsealantsuchas silicone,epoxyorpolyurethane.

Metalsurfacesshallbe cleanbeforebondingandshallbefreefrom oil,
dirt,orothercontaminants.

Bond shallbe made by means ofbus-strapor shear-splicejointwhen
practicable.

Bondsmade by conductivegasketsoradhesives,andinvolvlngdissimilar
metalcontact,shallbe sealedwithorganicsealant.

Ifbondismade byuseofsteelstarwasheronaluminum,thewashershall
becadmium platedandshallbe insertedwithzincchromatepastetn
accordancewithMIL-P-8116tominimizegalvaniccorrosion.

A combinationenvironmentalandelectromagneticseal,suchaswtreor
othermetalform inanelastomer,shallbepreferred.

When strippahlecoatingisusedtopreservea cleansurfaceforlaterbond-
fng,compatibilityofcoatingandsurfaceshallbeestablishedpriortouse.

5.8.1 Aluminum SurfacestobeBonded. When aluminumistobe electri-
callybonded,preferenceshallbegiventouseofcladalloysorthe6000series
alloys.Ifthepartisanodized,thebondareasshouldbemasked beforethe
anodicprocessor spot-facedafteranodizingtoremovetheinsulatinganodic
layer.Chemicalfilmtreatmentforelectricallybondedareasshallbe low
electricalresistancechromatetypeinaccordancewithMIL-C-5541. Itisthin,
fragileandeasilydamagedbyabrasion,andbondshouldbe made immediately
afterapplicationofchemicalfilm.

5.8.2 BondingDissimilarMetals.Where electricalbondismade between
dissimilarmetals,as definedintableIII,thesurfaceofoneorbothshaHbe
coatedwitha metalcompatibletoboth,wherepossible.Specialcareshallbe
takentoassurecompletesealingofanyjointbetweendissimilarmetals.
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NOTE: Ifbondismade by useofconductivegasketinwhich
theconductivemetalisprotectedfrom theatmosphereby resin
or elastomer,thisprecludescontactofthedissimilarmetal
bondwithmoisture,andgilvaniccorrosionisnotlikelyto
occur. However,itshouldbe sealedwherepossible.

5.8.3 BondingatLaterTime. Ifitisnecessarytomake an electricalbond
atsome latertimethanatoriginalfabrication,themetalsurfacetobebonded
shall-be-treatedinaccordancewithtableV andthencoatedwithstrippable
plasticcoatinginaccordancewithIiIIL-C-16555.At thetimethebondismade,
thiscoatingshallbe removedandthejointareashallbeprotectedafterbonding.

5.8.4 ConductiveAdhesives.When conductiveadhesivesareusedtomake
anelectricalbond,allfumestherefromshallbe thoroughlydissipatedbefore
incorporationintothenextassembly.Specialcareshallbe takenthatthecon-
ducti~emetal(usuallysilver)doesnotconstitutea dissimilarmetalcontact,
orthatadequatemoisture-proofingprotectsthejoint.

5.8,5 ConductiveGaskets.When conductivegasketsareused,provision
shallbe made indesignforbothenvironmentalandelectromagneticseal.Where
practical,a combinationgasketwithconductivemetalencasedinresinor elas-
tomer=b-~pi%f erred. Attentionisdrawntopossiblemoistureretention
when spongeelastomersareused. Becauseoftheseriouslossinconductivity
causedbycorrosion,specialprecautionssuchas environmentalsealsor
externalsealantbeadshallbetakenwhenwiremesh gasketsofmonelor silver
areusedinconjunctionwithaluminumormagnesium.

5.9 SELECTION OF NONMETALLIC. To assurereliabilityofelectronic
devices,nonmetallicmaterialsshallbe selectedfortheirabilitytomaintain
desiredelectricalandmechanicalpropertieswithinspecifiedlimitsduringand
afterexposuretoanticipatedenvironments.Inadditiontosuitabilityforthe
intendedapplication,nonmetallicmaterialsshallbe selectedwhichhavethe
followingcharacteristics:

(a) Low moistureabsorption;
(b) Resistancetofungiandmicrobialattack;
(c) Stabilitythroughoutthetemperaturerange;
(d) Freedom from outgassing;
(e) Compatibilitywithothermaterialsintheassembly;
(f) Resistancetoflameandarc;
(g) For outdoorapplications,abilitytowithstandweathering.
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5.10 MOISTURE RESISTANCE. The deleteriouseffectsofmoistureon
nonmetallicmaterials,shownintableVIII,shallbeavoidedorminimizedby
thefollowingtechniques:

(a) Materials(unlesshermeticallysealed,impregnatedorencapsulated)
shallhaveminimum moistureabsorption,andnotgreaterthan1.00
percent.

(b) Materialswhich“wick”orarehydroscopicshallnotbe used.
(c) Cutormachinededgesoflaminated,moldedorfilledplasticsshallbe

sealedwithimperviousmaterial.
(d) Partsshallhavea sound,unbrokensurface,freefrom cracks,holes,

or otherdiscontinuitieswhichallowmoisturetoenter.

TABLE VIII.EFFECT OF MOISTURE ON NONMETALLIC MATERIALS

ElectricalProperties

Increasessurfaceconductivity
Increaseslossangle
Increases capacitance
Increasesdissipationfactor
Reducesvolumeresistivity
Reducesdielectricstrength

PhysicalandMechanicalProperties

Swelling
Distortion
Decomposition
Changeinstrength
Wickingandmoistureretention

FungalResistance

Encouragesfungalgrowth

5.11 FUNGUS RESE3TANCE. Materialsshallbe selectedwhichare funginert,

in ordertoavoidthedegradation(lossofinsulation,shortcircuits,etchedoptics,
corrosionanddeterioratedseals)causedby fungalattack.Funginertmaterials
arelistedintableIX. Ifthedesignrequirestheuseofnutrientmaterial,prior
approvalshallbe obtainedfromtheprocuringactivity.The nutrientmaterial
shallbetreatedinaccordancewithMILT-152, usingvarnishinaccorckncewith
MIL-V-173orothersuitablecoatingapprovedby theprocuringactivity.Resist-
ancetofwgus shallbe establishedby method508ofMIL-STD-81O. Fungal
growthshallbe furtherdiscouragedbyremovalofdust,dirt,fingerprintsand
othercontandnsntsfrom thesurfacebeforeassembly,andby maintenanceof
low humidi~.
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5.11.1Metals.Althoughnotnutrientsforfungus,metalsareattackedby
acidliberatedby microbialgrowth.Careshallbe takentoavoiduseofprotec-
tivefInisheswhichsupportfungi,tokeeppartscleanandtokeephumiditylow.

TABLE IX. FUNGINERT MATERLALS

FunginertinAllGrades
And Conditions

Acrylonitrfle-tiylchloridecopolymer
Asbestos
Ceramics
Chlortiatedpolyether
Glass
Metals
Mica
Plasticlaminates:

Siliconeglassfiber
Phenolicnylonfiber
Diallylphthalateand
polyethyleneterephthalate

Polyacrylonitrile
Polyamide
Polycarbonate
Polyethylene
Polymonochlorotrifluoroethylene
Polypropylene
Polystyrene
Polytetrafluoroethylene
Polyethyleneterephthalate
Polyvinylidenechloride
Siliconeresin

Some GradesFunginert;Establish
by TestPer MIL-STD-81O

Acetalresins
Celluloseacetate
Celluloseacetatebutyrate
Epoxyglassfiberlaminates
Epoxyresin
Melamine-formaldehyde
Naturalrubbers
Phenol-formaldehyde
Polymethylmethacrylate
Polyvinylchloride
Polyvinylchlorideacetate
Polyvinylfluoride
Plasticlaminatesusing:

Cottonfiller
Linenfiller
Paperfiller
Wood-flourffller

Syntheticrubbers
Urea-formaldehyde

5.11.2 GlassandCeramics. Whileglassandceramicsarenotinthem-
selvesfunginutrient,thecoatingsusedonopticsoftensupportfungalgrowth.
To preventorminimizemicrobialattack,glass,ceramicsandopticsshouldbe
smooth,clean,withanunbrokensurfaceandglazed.Where practicable,fungicide
shouldbe incorporatedintothecoatingforoptics.

i
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5.12 TEMPERATURE RESISTANCE. MaterialsshalIbe selectedwhich
maintaintheirdesiredpropertiesthroughoutthetemperaturerangeanticipated
as establishedbytheapplicablegroupinMIL-STD-446. Attentionisdirected
tothepossibleadverseeffectsofcyclingtemperaturesorp&esures,withcon-
sequentcondensationofwatervapor,expansionandcontractionofparts,creep-
ingoflubricantsandbreathingof seals.

5.13 COMPATIBILITY WITH OTHER MATERIALS. Careshallbe taken
toselectmaterialswhicharecompatiblewithothermaterialsintheequipment.
Specialattentionshallbegiventoavoidanceofoutgassingandtheeffectofcoat-
ingsonelectricalproperties.Certaincombinationsofmaterialsshallbe
avoided;examplesarelistedintableX.

5.13.1 Outgaesing.Materials,as installedintheequipment,shallnot
liberatecorrosiveortoxicfumesunderanyconditionsencounteredduringstor-
age,shipmentorservice.Specialconsiderationshallbe giventomaterials,such
as insulationonwire,whichmay be exposedtooverheatingandresultantout-
gaesing orbreakdown.Extraattentionshallalsobepaidtocombinationsof
materialsinclosedcompartments,whereevena smallamountofoutgassingmay
reachdangerousconcentrationintime. Damage from outgassfngshallbe mini-
mizedbythefollowing techniques:

(a) Organicmaterialsshallbe thoroughlycuredbeforeassembly,especi-
allyacid-activatedplastics.

(b) Polyvinylchlorideshallnotbe usedinclosedcompartments.
(c) Where practical,theuseofneoprene,phenolic,polysulfideandvinyl

shalIbeavoidedinclosedareas.
(d) Cadmium shallnotbeusedinclosedcompartments.

5.14 FLAME AND ARC RESISTANCE. Materialsshallbeinaccordance
withrequirements3 and26ofMIL-STD-454.

5.15 RUBBERS AND ELASTOMERS. Rubbersandelastomersforsuch
applicationsasgaskets,sealsandO-ringsshallbe resistanttoozoneand
weathering,moisture-proof,funginert,andnoncorrosive.Blendedor reused
elastomersshalInotbe employed.Rubbershallbe inaccordancewith
MIL-R-3065orMIL-S-6855where applicable.Where themechanicalproperties

areadequate,siliconerubbershallbe preferred.Heatshrinkableelastomers
may be usedwhereapplicable.
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TABLE X. EXAMPLES OF INCOMPATIBLE MATERIALS

Material Attacks,orIsOtherwiseIncompatibleWith

Acid Acrylic,alkyd,cellulosic,polyamide,polyester,
polyethylene,urethane

Alkali Acrylic,alkyd,cellulosic,polyester

Ammonia Cadmium, copper,zinc,cobaltouschloridehumidity
indicators

Copjjer,iron, Rubber
manganese

Cyanoacrylate ABS, cellulosic,methylmethacrylate,polycarbonate,vinyl
sealant

Diesteroil Polychloroprene(neoprene),vinyl

Hydrocarbon Acrylic,cellulo,sic,polycarbonate,polystyrene,silicone
solvents

Organic Cadmium, zinc
vapors

Paper,cardboard Brass,copper,silver

Polyvinylchloride Zinc,aluminum,magnesium,brass,copper,lead,tin,
tin-lead,goldplateoverbrass

Siliconeoil Most organiccoatings
orgrease
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5.16 OIJ-S,GREASES, AND LUBRICANTS. Oilsandgreasesshallbe
selectedwhichhavesuitableviscositytopreventspreadingorcreepingatser-
viceor storagetemperatures.Ifotheroilsarerequired,a migrationcontrol
agentshallbeusedtopreventspreading.Oilsandgreasesshallnotbedepended
uponasthesolecorrosionpreventivemeasure,unlessprotectionhasbeen
establishedbytestinaccordancewithmethods507(humidity)and509(saltfog)
ofM.LL-ST&810. Lubricantscontaininggraphiteshallnotbeused.

5.16.1SiliconeOilsandGreases. Becauseoftheirincompatibilitywith
organicfinishes,siliconeoilsandgreasesshallnotbe usedwithoutapproval
oftheprocuringactivi~.

i

o8,

5.16.2CorrosionInhlbitkgOil. When oilcontainingvolatiiecorrosion
inhibitorinaccordancewithMIL-L-46002isusedtoprovidebothlubrication
andcorrosionprotection,suitablenoticeshallbeplacedontheequipmentto
informpersonnelofitsuseandtoassurereplacementincaseofdraining.

5.16.3MoistureDisplacingCompound. Where closetoleranceprecludes

otherprotectivefinish,orforfieldrepair,thepenetratingoilsandprotective
compoundsInaccordancewithMIL-C-23411may be usedtocoatmetalsurfaces
againstmoisture,fingerprintsandcorrosion.

5.16.4 SolidFilmLubricants.When solidlubricatingfiimsareused,care
shallbetakenthatnographiteispresentinthefilm.Graphite-freeheatcured
solidfilmlubricantinaccordancewithMIL-L-46010orairdrysolidfilmlubri-
cantinaccordancewithMIL-L-23398(provideditisgraphite-free)shallbe
preferred.

5.17 COTTON AND LINEN. Cottonsndlinenshallnotbe usedasfabric
ortape,exceptonsuchpartsasinductors,transformersandrelayswhichare
completelyencapsulatedandaretreatedformoistureandfungusresistancein
accordancewithMIL-T-152.

5.18 FIBROUS MATERIALS. Fibrousma~erialsshallnotbe usedexcept
when completelyencapsulatedorimpregnatedtopreventmoistureabsorption.
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5.19 WOOD AND CORK. Wood shallnotbeusedinanyapplicationwhere
acidicvaporscoulddamagemetallicparts.When specified,wood shallbe
treatedformoistureandfungusresistanceinaccordancewithMIL-T-18142.
The useofcorkshallbe avoided.When used,corkshallbe treatedwithclassI
mildewinhibitingagentinaccordancewithMIL-T-12664.

5.20 ENCAPSULANT. Encapmdantsshallbe selectedforsuitabilityfor”
theapplication,andinaddition,forminimum deleteriouseffectforencased
components.Specialcareshallbe takentoavoiddamagetocomponentsfrom
excessiveheat,eitherfrom exothermicencapsulantorfrom heatconcentration
duetolowthermalconductivity.Encapsulatedpartsshallbe designedtoprevent
breakageofcomponentsduetohighmoldingpressureortoextremethermal
contractionofencapsulant.EncapsulantshallconformtoMIL-S-8516,MIL-I-
16923,MIL-S-23586,MIL-P-46067,MIL-P-46076,MIL-R-46092,orMIL-P-
46847,orasapprovedbytheprocuringactivity.

5.21 CONFORMAL COATINGSI.Unlessotherwisespecified,conformal
coatingsformoistureresistanceandinsulationshallbe inaccordancewith
MIL-C-46057,MIL-I-46058,orasapprovedby theprocuringactivity.Coatings
shallbe selectedforinsulatingandprotectivequalities.Theyshallnotaffect
electricalpropertiesnorphysicallydamagefragilecomponentsbeingcoated.
Where practical,thedesiredtotalcoatingthicknessshallbe obtainedby applying
severalthinner,coats.Coatingsshallbefullycuredbeforenextassembly.

5.22 lNSU~TORf+, INSULATING Am DIELECTRIC MATER~LS. ~ula-

tors,insulatinganddielectricmaterialsshallbe inaccordancewithrequire-
ment 11ofMIL-STD-454.

5.22.1 CeramicandGlassMaterials.Unlessotherwisespecified,ceramic
materiiilsshallbe glazed.Surface;sshallbe smooth,uniformandfreefrom
porosity.Glassbondedmica shallnotbeusedexceptwithpriorapprovalofthe
procuringactivity.

5.23 PACKAGING AND PRESERVATION. Packagingandpreservationof
electroniccomponentsandassembliesshallbe inaccordancewithMIL-P-116
orasdirectedbytheprocuringactivity.Desiccants,when used,shallbe in
accordancewithparagraph5.2(c).

5.23.1Attackby PackagingM~aterials.Inadditiontoavoidingtheincom-
patiblematerialslistedintableX, specialcareshallbetakentoavoidenclosing
incompatiblematerialswithina packageorcompartment.Attentioniscalled
tothefollowing:
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.
Wood (sometfmesusedforshelvesandboxes)emitsharmfulgases.
Oak,cedarandchestnutareespeciallybad.
Cushioningmaterialsoftengiveoffsulfurousoracidicvapors,attack-
ingsilver,cadmium andothermetals.
Organic,acidicandammonia vaporsattackcadmium.
Vaporsfrompaperandcardboardnotspecificallydesignedforpack-
agingelectronichardwaremay tarnishsilverandcopper.
Copper,ironandmanganesepromotecrackingofrubber.
Uncuredorpartiallycuredorganicmaterials.outgas,corrodingnear-
by surfaces.

5.23.2VolatfleCorrosionInhibitors.Volatilecorrosionlnhibitomshall
be usedtoprotectmetalsagainstcorrosioninaccordancewithMIL-I-8574.
Volatilecorrosioninhibitorsmay be usedascrystals,h oflorgrease,orim-
pregnatedh paperorothermaterials.

Copiesofspecifications,standards,drawingsandpublicationsrequiredby
contractorsinconnectionwithspecificprocurementfunctionsshouldbe obtdned
fromtheprocuringactivityorasdirectedby thecontractingofficer.

Copiesofthisstandardformilitaryusemay be obtainedasindicatedinthe
forewordto,andthegeneralprovisionsof,theIndexofMilitsrySpecifications
andStsndsrds.

The titleandidentifyingsymbolshouldbe stipulatedwhenrequestingcopiesof
ofmilitarystandards.

O..

Custodian: Preparingactfvity:
Army-MI Army-MI

ProjectNo.14f%AO19

35

Downloaded from http://www.everyspec.com



MIL-STD-1250(MI)
31 March 1967

INDEX

Acid ......................
activatedplastm ..........
cleaning................

Adhesives .................
bonding................
conductive:....... ......

Air,clean.................
cooling................

Alkali....................
Aluminum, anodize...........

antiseizecompound ........
chemicalfilmtreat........
electricalbonding.........
finishfor...............
intergranularcorrosion.....
purpleplague............
threadedjoints...........
weldin g...............
withtinornickel..........

Ammonia ..................
Atmosphere ................
Attackbypackagingmaterials....
Arc resistance..............

Bolts.....................
Bonding,adhesive............

aluminum...............
conductiveadhesives.......
conductivegaskets.........
dissimilarmetals .........
electrical...............
finishes................
later..................

Brass ....................
Brazing...................
Bronze ............*. .....

5.23.1,TableX, 5.19,5.3.6.1
5.13.l(a)
4.3(a),5.3.3(f)
5.7.1
5.7.1,TableV
5.8.4,TableVII
5.1.3
5.1.3.1
TableX
5.5;1,5.6(e)
5.7.2
5.5.1
5.8.1,TablesVI,VII
5.5.1
5.3.2
5.7.7
5.7.2
5.7.6,5.7.7
5.6(d)
5.3.6.1,5.23.1,TableX
5.1
5.23.1
5.14

5.7.2
5.7.1,TableV
5.8.1
5.8.4
5.8.5
5.8.2
5.8,TableVII
TableVI
5.8.3
5.5.2
5.7.4
5.5.2

0

36

Downloaded from http://www.everyspec.com



o.I’,

. ,.,._.. _ .

MxL-sTD-1250(Mr)
31 March1967

I

I

I
I

.

1
1
I

I

Cadmium ...................

Carbonandlowalloystiels.......
Castings.........● ....*... ●

Cathodiccleaning● .......* ....
Ceramics...................
Chlorinatedhydrocarbons........
Chromium plating............*
Ckanair.. ........o...... ..
cleaning...*....* .......0. .
Coating,conformal............

metallic........*..*.... .
metalliconnon-metals.......
selection...*.... ........
specifications.............
vapordeposit.E d...........

Compatibility................
Condensate..................
Conductiveadhesives..~........

gaskets................*
Conductorsspacing..........*.
conflict................. .*
Contamination● ...............
cooling......*. ............
Copper ....................

plating..................

Cork ...*.... ..............
Corrosion,crevice............

definition................
galvanic..............*..
intergranular.*.....* .....
stress......*......** ● *.
surface.................

Corrosioninhibitingoil ...0.... .
Corrosioninhibitor,voiatile......
Corrosionresistantsteels.......

definition................
Cotton● *.....* *...*... .....
Couples,galvanic..............
Crevicecorrosion.............
Crimpedleads .......* .......

TableI,5.3.6.1,5.4.2,TableVI,
TableVII(7),5.7.2,5.13.l(d),TableX,
5.23.1

5.4.2
5.3.7
4.3(a),5.3.3(f)
5.11.2,5.22.1
4.3(d)
5.3.3(f),5.3.6.2
5.1.3
4.3
5.21
5.3.6
5.3.6.8
TableI
TableII
5.3.6.9
4.3(e),5.13,5.13.1,TableX
5.1.2,5.2(d)
5.8.4
5.8.5
4.1.1,5.3.5
1.3
5.3.1
5.1.3.1
5.3.3,5.5.2,TableVI
5.3.6.3,5.3.6.4,TaMe I,TableII,
TableX
5.19
5.7.2.1
3.1
5.6
5.3.2
5.3.2
5.3.1
5.16.2
5.22.2
5.3.3,5.4.1,5.7.2.1,.TableVI
3.2
5.18
Table131
5.7.2.1
5.7.3

0,/,,
I

37

Downloaded from http://www.everyspec.com



.!
,,

.U
5.

%m
’

.
.

●
☛

●
✎

✌
✎

✎
✎

✎
✎

✎
✎

✎
✎

✎
✎

✎
✎

✎
✎

✎

●✎$.......,..●..,.

●●✎✎✎✎●✎●✎✎✎✎

.
.

.
.

●
✎

✎
✎

✎
✎

✎
✎

✎
✎

✎
✎

✎
✎

✎
✎

✎
✎

.
.

.
.

.*.*●
e

.
.

.
.

●
0

.
.

.
.

.*,
.

.,.
.

.*.
O

.
.

.
.

.
.

.
.

.
.

.
.

,*.

,
●

❇
☛

✎
“.,-i”

.
●

c&.

..................●✎✎✎

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.

..●✎●✎●✎●✎✎✎✎✎✎

...●✎✎✎●●✎✎✎✎✎✎●

..●✎✎✎●✎●✎●✎✎●✎●

...●✎✎✎✎✎✎●✎●✎✎✎✎●

.●●✎✌●✎✌✎✎✎✎✎

........●●●✎✎●✎✎●

●
?-4

10.

*..
.

,,.
.

.
.

.,.4●
.

.,.0

e.●
*

.
.

.,.
.

.
.

.
.

.
.

.
.

●
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.,●
✎

✎
✎

✎
✎

✎
✌

✎

✎
✎

✎
✎

✎
☛

●
✎

✎
✎

✎

.
.

●
✎

✎
✎

✎
✎

●
✎

✎
✎

✎
✎

✎
✎

●
✎

“
c

e........●..

......●✎●✎✎✎●●

Downloaded from http://www.everyspec.com



.. . .,. . .. . .. .

MIL-STD-1250(MI)
31 B@rcit1967

o

Galvaniccorrosion............
couples.................
series..................

Gaskets,aluminum ............
conductive...............
insulating.......<..... ...
sealing.................

Glass ................ ● .**.
Gold ......................

plating..................

purpleplague.....*.*.. ...
soldercompound ...........

Grease ....................
silicone..................

Graphite............... ● ...

5.6
TableXXI
3.8
5.5.3.1
5.8.5
TableIV(5)
5.2
5.11.2,5.22.1
5.5
5.3.5(d),5.3.6.4,TableI,TableII,
TableVI

3.10,5.7.7
5.7.5
5.4.2(a),5.16
5.16.1
TableIII,5.6(c),5.16.4

Ihdling ................... 4.4
Heatshrinkableelastomers....... 5.15
Hermeticseal................ 3.9,5.1.2
Hotdiptin .................. 5.3.4(b),5.3.6.8
Humidity.........* ......... 5.2,5.3.4(d),5.3.5(e)
Hydrogenein.brifflement......... 4.3,s.3.3,5.3.6
Hydroscopicmaterial........... 5.2(b),“r’ableIV(5)

Impregnationcastings.....*.* .. 5.3.7
Incompatiblematerials.......... 5.13,TableX
Inhibitor,volatilecorrosion...... 3.12,5.23.2
Insulati.ngmaterials............ 5.22
Ironandsteel................ 5.4,5.4.1,5.4.2

Joining
adhesivebonding...........
brazing ● ................
cleaning.................
crimpedjoints............
electricalbonding..........
mechanicaljoints..........
soldering................
welding.......... .......
wrappedleads.............

5.7.1
5.7.4
4.3
5.7.3
5.8
5.7.2
5.7.5
5.7.6,5.7.7
5.7.3

0“# 39

Downloaded from http://www.everyspec.com



MIL-STD-1250(MI)
31 March 1967

Laminates ...................
Lead-tinsolderplate...........
Leads,crimped ..............

fragile..................0
soldering................
weMing........... ......

Linen .....................
Lockingcompounde.....*.. ....
Lubricants..................

corrosionresisting.........
graphite.................
silicone........... ......
solidfilm................

5.1O(C), 4.3(c)

TableVI,5.3.6.9
5.7.3
4.1.l(g)
5.7.5
5.7.7
5.17
5.7.2,TableX
5.16
5.16.1,5.4.2(@
5.16,5.6(c),5.16.4
5.16.1
5.16.4

Magnesium .................. 5.3.3,5.3.3.1
Material................... 4.2

compatible.**..... ....... 4.2,5.13,TableX
outgassing............... 4.2,5.1.2,5.13.1
selection,metals .......... 5.3
selection,nonmetals........ 5.9

Metalliccoatings.
onnonmetals
selection...
specifications

Metals,,ferrous .
nonferrous..
selection...

. . . . . . . . . . . .. . 5.3.6

. . . . . . . . . . . . . 5.3.6.8

. . . . . . . . . . . . . TableI

............. TableII

............. 5.4

............. 5.5

............. 5.3
Microbes– seefungi
Moisture,atmospheric.......... 5.2

displacingcompounds........ 5.16.3
effectonnonmetals......... TableVIII
prevention....
resistance.“...

Moldedplastics....

Neoprene........
Nickel0 . . . ...0 . .

cadmium plating
electroless....

. . . . . . . . ● ✎ ✎ 5.2(a)(b)(c)(d)

........... 5.10

........... 5.10

. ...*... . . . 5.15,TableX, 5.13.l(c)

........... 5.5

........... 5.3.6.5,TableVI

........... 5.3.6.5,5.5.1(c)

40

i

Downloaded from http://www.everyspec.com



u
-us’.

z~*
“
tdm“.

.d-

L
A

mw
“
m“IAe“w
“
g

m“zula’i
m“m”dd
.*.

.
●
..*

..0
,

..*.

.*,
*

.***

●
***

●
**.

.,.
.

●
***

.
..*

.
.

.
.

.0
.

m
m

t-

R
i

%&
m.0.,●

*

●
,

●
*

●
.

●
*

+
“

dm
’

...
..0

●

●
*.***

.

.
..0

0
.

c

●
O

..*.
●

..
0..6

.

.*,
..*

.

●
.*.*.

.

.*
*.**

.

●
O

●
.

,0.
.

.
.

.
.

●
*

.
.

.,.
.

.
.

.
.

.
.

.
.

●
.

.,.
.

.,

...,,...●✎●●✎●✎✎●✎●●

●✎●✎✎●●✎✎✎✎●●●✎●✎●

●
☛

☛
☛

✎
✎

✌
✎

●
✎

●
✎

✎
✎

●
☛

✎
✎

✎
✎

●
☛

.0.,.
.

●
.

.
.

●
e

●

●●☛●●●●✎✎●✎✎●✎●●●●✎●

●
☛

●
☛

✎
✎

✎
✎

D.●
*

●
*

.●✎✎✎●●

?...●

●●●✎✎✎✎✎✎●●●✎

.*.
*

.
..*

.*.
*

.*.
*

●
☛

☛
✎

●
✎

✎
✎

●
☛

☛
✎

●
✎

✎
✎

✎
✎

✎
☛

✎
✎

✎
✎

●
✎

☛
✎

✎
✎

✎
✎

✌
✎

☛
✎

☛
✎

✎
☛

✎
✎

☛

..●✌✌✎●☛●●✌●✎●●✎●●●●

b
4

j

,.....●●✎●●✎●✎✎✎☛●

●✎●✎✎✎✎✎●4●.*.....

●●✎●●✎●✎✎●✎✎✎●●✎✎✎

.●

.0
0::

.0

i!
..**
..

..
M

)::

.
.

.
.

.
.

.
.

●
✎

●
✎

✎
.-0.

●

●
✞
☛

●
☛

✎
☛

.0
.

(’
.

.
.

.
.●✎

Q
—

.
—

—
--

—
..-

-...—
-

—
—

—
..

—
—

-.
—

.—
.

—

Downloaded from http://www.everyspec.com



,...

d
“w“

‘
.c-m“oi-●

u
a

**●
m

m
m

“
.

.b6●●..●●●
,

..●

●✎✎✎✎●●✎✎●✎●✎✎●✎✎✎✎●

●
☛

☛

✎
✎

✎

✎
✎

✎

✎
✎

✎

✎
☛

✎

.0
.

,*.

.●●✎✎✎✎

..●✎●✎●✎✎✎✎✎✎●✎●●✎

*●✎●●✌●✎●●✎✎✎●✎✎✎●●●

.,..●●●●●●✎✎✎

.●✎●e.●.*●●.

●✎✌✎✎✎✎●●✎●✎

.....●●✎●●✎●

.
.

.
.

.***
●

☛
✎

☛

✎
✎

✎
✎

✎
✎

✎
☛

✎
✎

✎
✎

✎
☛

☛
✎

d●.....

●✎●✎✎✎✎✎●✎●✎●●●✌

●✎●✎✎✌✎●✎✎●✎●✎●

....●✎✎✎●✎✎✎●☛

.●✎✎●✎●✎✎✎✎✎✎✎✎✎

●✎✎✎●✎✎✎✎✎e...●..

●✎✎✌●✎✎✎✎●✎●●✎●

.
.

.
.

.0.
.

**:~●
.A

.-“~●
.Q

,..●●●✎✎●✎✌✎●✎●

kal

$

.
.

.
.

.
.

.
.

●
✎

✎
✎

✎
✎

✎
☛

✎
☛

:0
c)

.5:$“m.@.&l

.●✎●●✎✎☛●✎✎●o●.

......●✎●✎✎✎✎●●✎●●●●e

..●✎✎✎●✎●●✎●✃☛✎●●●✌●

.●●✎✎✎✎✎✎●✎☛✎●☛

.●✎●●☛●✎✎●●●e.

●
✎

●
☛

✎
☛

✎
✎

✎
✎

●
✎

✎
✎

✎
✎

✎
✎

✎
✎

✎
✎

●●●☛✎✎✎✎●✎✎●✎

.●✎●✎●✎●✎✎✎✎●

...●●✎●✎✎✎✎✎6●●.●●

●
☛

☛
☛

●
●

2*”
..●✎●

.....●

“a●
m

.
●

...●

*●✎✎

Downloaded from http://www.everyspec.com



.
.

.
.

.
.

.
.

D.—
0

.

0

● ● ● ● ☛ ● ✎ ● ✎ ✎ ✎ ✎ ✎ ✎ ● ✎ ● ✎

● ● ● ✎ ✎ ✎ ✎ ✎ ✎ ✎ ✎ ● ● ✎ ✎ ✎ ● ● u
l

* * ● ● ● ✌ ☛ ● ✎ ✎ ● ✎ ● ● ● ✎ ✎

● ● ● $ ● ● . ● ● . ● . ● ● ● ● .

% s ● . ● . . . . ● . . ●

. ● ✎ ✎ ● ✎ ✎ ✎ ● ● ✎ ● ● ✎ ● ●

● ● ● ✎ ✎ ✎ ● ✎ ● ● ● ● ● ● ✎

● ● ✎ ✎ ✎ ● ● ✎ ✎ ● ✎ ✎ ● ● ●

. ● ✎ ✎ ● ✎ ● ✎ ● ● ✎ ✎ ● ● ✎

E ~ s w ● . ● + ● . . ●

. . ● ☛ ✎ ● ● ● ✎ ● ● ● ● ✎

● ✎ ✎ ✎ ✎ ✎ ✎ ✎ ● ✎ ● ● ✎

F
+*

*

.
.

.
●

☛
✌

✎
✎

✎

●
✎

✌

✎
✎

✎

●
✎

✎

●
☛

✎

●
☛

☛

. ● ✎ ✎ ✎ ✎

C
n
u
lr

.e
c
n

.*
*.

C
4
C

4
W

N
I

,.
a
u

C
n
m

. k“

C
J
lu

lo
’t

c
n
u

●
,.

.
.

sp
y

. .

Downloaded from http://www.everyspec.com



WANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
& Inmuctioru- Revere Side)

. OOCUMENT NUMBER 2 OOCUMENT TITLS

m NAME OF SU8M1TTING ORGAN l~TION ‘ 4. TYPE OF ORGANIZATION (Mh a-?}

n VENOOR

❑ 15ER

. AOORESS @tntet CilY. 8- 22P Co&)

= ‘~F-URER

❑ oTNfm rw):

.Pf!OELEM AREAS

a P~@ Nurnba ti worm

h R@mm~ woe

c~ta ~an:

, FiEmRKS

L NAME OF SUSMITTER (U F’&s~MJ) . ~ b. WORK TEUWNONE M~R @mcha&m
code)-~

UAI LING ADDRESS fStud. City. Stdm. ZIP C&) - Qttimd IL DATE OF S~ ton (YVMMDD)

n- ..—. . ---

8

-, -,-
<..

D

6!9

I

I

I

I

I

I
I

/

PREVIOUS EO$TION tS OIMOIXTE.

I

Downloaded from http://www.everyspec.com


