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1. SCOPE.

1.1 scoDe. This .wecificationestablishesthe performance,design,

@
qualificat~and quali~yconformanceinspectionre~irements for air-turbine
startersfor aircraftgas turbine

2. APPLICABLEDWWENTS

2.1 Governmentdccuments.

2.1.1 Specificationsand standards. l%e followingspecificationsand
standardsforma part of this specificationto the extentspecifiedherein.
Unlessotherwisespecified,the issuesof thesedocumentsshallbe those
listedin the issueof the Departmentof DefenseIndexof Specificationsand
Standards(lMDISS)and supplementthereto,cited in the solicitation.

Beneficialcomments(recommendations,additions,deletions)and any
pertinentdata whichmaybe of use in improvingthisdocumentshould
be addressedto: CommandingOfficer,NavalAir EngineeringCenter,
SystemsBqineering and StandardizationDepartment(SESD)tie 53,
Lakehurst,NJ 08733-5100,by usingthe self-addressedStandardization
IXmnnentImprovementProposal(DDlbrm 1426)appearingat the end of
thisdocumentor by letter.
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engines.
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MIL-STD=143 standardsand Sx”cifications,Orderof

MIL-STD-147
MIL-STD-2’02

MIL-STD-461

MIL-STD-462

MIL-STD-794

: MIL-STD-81O

MIL-STD-838
MIL-STD-882
MIL-ST@889
MIL-STD-1523

MIL-STD-2164

MS33537

MS33540

MS33666

9 MS33668

Precedencefo~ the Selectionof
,PalletizedUnit Loads ““
‘I&stMethodsfor Electronicand Electrical
Component“Parts

Electromagneticmission and Susceptibility
Requirementsfor the Controlof Electro-
magneticInterference

ElectromagneticInterference
Characteristics,Measurement’of

Partsand Equipment,Proceduresfor
Packaging-of- ~

EnvironmentalTest Methodsand Eng
Guidelines

Lubricationof MilitaryEquipnent
SystemSafetyPrograinRequirements
DissimilarMetals

neering

Age Controlof Age-SensitiveElastomeric
Materiel(ForAerospaceApplication)

EnvironmentalStressScreeningProcessfor
ElectronicEquipment

Insert,ScrewThread,HelicalCoil,Coarse
and Fine Thread,StandardDimensionsfor

SafetyWiringand CotterPinning,General
Practicesfor

Packing,Preformed,Aeronautical
Elastcaneric,Rangeof Sizes

Packing,Preformed,Elastomeric,Tube
Fitting,Rangeof Sizes

(Copies’ofspecificationsand standardsrequiredby the manufacturersin
connectionwith a specificacquisitionfunctionsshouldbe obtainedfran the
contractingactivityor as directedby the contractingactivity.) ‘

2.2 Orderof precedence. In the eventof a conflictbetweenthe textof
thisspecificationand the referencescitedherein (exceptfor specification
sheetsor MS standards),the textof this specificationshalltakeprecedence.
Nothingin this specification,however,shallsupersedeapplicablelawsand
regulationsunlessa specificexemptionhas been obtained.

3. REQUIREMENTS

3.1 Specificationsheets. The individualitemrequirementsshallbe as
specifiedhereinand in accordancewith the applitiblespecificationsheet.
In the eventof any cbnflictbetweenthe requirementsof thisspecification
and the specificationsheet,the lattershallgovern.

3.1.1 Modelspecification.If required,a model specificationshallbe
preparedin the formatof this specificationafter integratingthe
requirementsfranthe applicablespecificationsheet+ The firstpage shall
containthe approvaldate, Navymodelnumber,,the manufacturer’sname and

e

address,and a manufacturerdesignatedmodel specificationnumber. The mockl
specificationnumberand approvaldate shallappearon each page. “The
envelopefigurespecifiedon the specificationsheetand the drawingsof 305.5

3
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shallbe includedin the model specificationin reducedform.

3.2 Qualification.Startersfurnishedunderthis specificationshallbe
prducts whichare authorizedby the qualifyingactivityfor listingon the
applicablequalifiedproductslist (QPL)at the time set for openingbids (see
4.,5and 6.3).

3.3 Characteristics.

3.3.1 Performanceratings. The startershallbe capableof producing
ratedtorqueand outputdrive speed,as specifiedon the specificationsheet,
when suppliedwith air at the ratedinletconditions,and when operatingwith
the specifiedremoteair controlvalve. The controlvaluecharacteristics
shallbe as specifiedof the specificationsheet. The manufacturershall
furnishperformancedata in the model specificationon eachmcdel starter
proposed. The data shallbe in the formshownon figures1 through5, and may
be estimatedor calculateduntilthe starterhas been tested. Afterthat
time,performancedata shallbe basedon testresults(see4.4.4.1,4.5.2and
4.5.4).

3.3.2 Functionalrequirements.The startershallbe designedand
constructedto satisfythe functionalrequirementsbelowand other

●

3

.

requirementsas specifiedon

3.3.2.1 Cutoutspeed.
the specificationsheet (see

3.3.2.2 Cutoutswitch.

the specificationsheet.

The startercutoutspeedshallbe as specified
4.4.4.1and 4.5.2).

The startershallbe euuipcedwith a cutout

on

!
switchthatwill open a normallyclosedelectricalc~r&~t when the starter
outputdriveattainsthe cutout speed of 3.3.2.1. The switchshallbe
desianedto withstanda surqe.currentof 2.5 amperesat 28 voltswhen the
ambi&,temperature is at -65”F. The switchshallnot be polaritysensitive.
The drive speedshallbe measuredat the locationspecifiedon the
specificationsheet (see4.4.4.1,4.4.5.1,4.4.6.1and 4.5.2).

3.3.2.3 Overrunning.When a splinedrive and overrunningclutch-type
mechanismis used,the startershallnot be damagedas a resultof overrunning
for the timespecifiedonthe specificationsheet.,The overrunningshallbe
accomplishedat the maximum misalignment .sPecifkl for the engine accessory
drive and without lubrication fr~ the engine. The drag in the overrunning
clutchshallbe minimizedto preventrotationof startercanponents(see
4.4.4.2and 4.5.3).

3.3.2.4 Engagement.Engagementof the starterdrive to the engine
accessorydriv~shall be by meansof a jaw,overrunningclutch~or other
device. The engagementshall& autanaticupon initiationof the airflw and
shallbe accomplishedwith a minimumof shockand withoutdamageto the
starteror engine. The starterdriveshallnot be dependenton the engine
accessorydrive for alignment. Disengagementshallbe rapidand completeat
the end of a startingcycle. Thereshallbe a minimumof ratcheting”with,
jaw-typedrives. Reengagementshallbe accomplishedrapidlyand without
damageto starteror enginewhen the starteror the enginedrivesor both are
retakingfrom zero to the cutoutspeedof 3.3.2.1(see4.4.4.3).

‘!

,
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3.3.2.5 Torquelimitingdevice. The startershallincorporateslip

●
clutchor shearsectmn to preventdamageto both the starter(exceptfor
shearsectionfailure)and the enginein the eventof excessivestarter
torque. The outputdrive shallbe designedso that if it failsthe resulting
partswill be retainedwithinthe starterand engineaccessorydrive.

3.3.2.5.1 Shearsection. The shearsectionshallbe replaceablewithout
disassemblyof the starter. A starteroutputdrive shearsectionshall
incorporatea meansof limitingaxialmovementof the outputdrive. The
maximumpermissiblestaticsheartorqueto be transmittedto the engineby the
starteroutputdriveunderall operatingconditions,includingengagementand
reengagement,shallnot exceedthe valuespecifiedon the specificationsheet
(see4.4.4.4.1).~

3.3.2.5.2 Slip clutch. When a slip clutchis providedin lieu of a
shearsection,it shallpreventtorquetransmissionin excessof the breakaway,
torquespecifiedon the specificationsheet’(see4.4.4.4.2).

3.3.2.6 No loadoperation. The startershallbe capableof operating
withoutdamagewith the cutoutswitchinoperativeand no load on the output
drive shaft for at leastthe timeand the speedspecifiedon the specification
sheet (see4.4.4.5).

3.3.2.7 Consecutivecycles. The startershallbe capableof operating
withoutdamagefor the numberof consecutiveendurancetestcyclesspecified
on the specificationsheet (see4.4.4.6).

a 3.3.2.8 Sustainedmotoring. The startershallbe capableof providing
and maintainingratedtorqueand speed,at rated inletconditions,for the
time specifiedon the specificationsheet (see4.4.4.7).

3.3.2.9 Directionof rotation. The directionof rotation(asviewed
franthe anti-drivepad) shallbe as specifiedon the specificationsheetand
shallbe consistentwith the directionof rotationstampedon the nameplate.

3.3.2.10 Lubrication.The startershallbe self-lubricating,including
internalsplines,when usingany of the approvedoils or greasesallowedby
MIL-STD-838.The startershallbe designedand constructedto preventthe
entranceof engineoil into the starterand the leakageof lubricantsfrcmthe
starter,exceptas notedbelow. The startershallbe capableof completing
the endurancetestof 4.4.6.1and the overruling testof 4.4.4.2without
changingor addingany lubricant.

3.3.2.10.1 Oil system. The oil reservoirshallhave two oil fill~rts,
one on each side,and one oil drainport. The oil fillportsshallbe used to
indicateoil quantitylevel. Oil quantityshallbe at the properlevelwhen
the starteris filledto’overflowat the fillport,with the starterin the
normalattitude. In the normalattitude,it shallbe ~ssible to completely
drain the reservoirusingthe draincomection providedwithoutthe use of an
externalpressurant.Optimumport location(s)with respectto starter
servicingshallbe determinedduringthe aircraftmockupof 4.4.3. Oil 10SS
shallbe no greaterthan 15 percentof the reservoircapacityat the

●
completionof the overrunningtest of 4.4.4.2. Starteroperationwith
MIL-L-23699oil shallnot be requiredwhen the oil temperatureis belowthat

K
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correspondingto’s kinematicviscosityof 13,000centistokes.If MIL-L-23699
oil is used, the startershallalso bs compatiblewith MIL-L-7808oil. No
liquidlubricantshallissuefromany lubricationssystemvent(s)duringany
mode of operation.

3.3.3 Environmentalconditions. Starterperformanceshallnot be
adverselyaffectedduringor afterexposureto the followingenvironmental
conditions.

3.3.3.1 Temperaturerange. The startershalloperatesatisfactorily,
withoutimpairmentof functionor changein adjustment,throughoutthe ambient
temperaturerangespecifiedon the specificationsheet. The startershallnot
& damagedwhen exposuredto the temperaturerangespecifiedon the
specificationsheetwhilenot operating,and shalloperatesatisfactorilywhen
returnedto the ambienttemperaturerange (see4.4.5.1).

3.3.3.2 Externalsurfacetemperature.The maximumexternalsurfaceor
skin temperatureshallnot exceedthe value specifiedon the specification
sheetduringor foll~ing any starteroperation. Externalcoveringor
insulatingblanketsmay lx used to satisfythis requirement(see4.4.5.1).

3.3.3.3 Altitude. The startershallbe capableof operatingat rated
torqueand,speedwhen suppliedwith air at the rated inletconditionsfromsea
levelto the maximum rated altitude specified on the specification sheet. In
addition, the starter shall operate satkfactorily i.nthe overrunning mode
from sea level to the maximum overrunning altitude specifkl on the
specification sheet (see 4.4.5.2).

3.3.3.4 Externalloads. The startershalloperatesatisfactorilyduring
and afterexposureto any of the externalloadsshownon figure6 without
permanentdeformation.The startershallalso remainattachedto the engine
afterexposureto 1.5 timesthe figure6 loads,but need not operate
satisfactorilythereafter(see4.4.5.3).

3.3.3.5 Attitude. The startershallbe capableof producingrated
torqueand speedwhen operatingin any of the attitudesshownin the clear
area of figure7. The startershallalso be capableof operatein the
overrunningmode in any of the attitudesshown in the clearand shadedareas
of figure7, and for at least60 secondsat negative“g” and 30 secondsat
zero “g” conditionsthroughoutthe envelope(see4.4.5.4).

3.3.3.6 Humidity. The startershallbe resistantto malfunctionsand
deteriorationwhen subjectto 95 percentor higherhumidityconditionsfor
extendedperiods(see4.4.5.5).

3.3.3.7 Rain. ‘Thestartershallbe capableof,operatingduringand after
exposureto bl=g rain (see4.4.5.6); -

3.3’.3.8Fungus. All materialsused in
shallb’”resistantto”fungusand the effects
fungus(see4.4.5.7). ,,

3 . 3 . 3 . 9 S a lt f o g . Starter‘~rfo~ance
exposure to salt-ladenair (see4.4.5:8),.

the constructionof the starter
of’thechemicalspro@ced by the

shallnot & degradedafter

6
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●
3.3.3.10 Sandand dust. The startershallbe capableof performing50

startcycleswith the compressedair supplycontaminatedwithdust, and after
the exteriorhas been exposedto sand (see4.4.5.9).

3.3.3.11 Nonoperationalvibration. The startershallbe capableof
providingratedtorqueand speedafterexposureto a vibrationalenvironment
(see4.4.5.10).

3.3.3.12 Explosion-proof.Electricalcomponentsshallnot ignitean
explosivemixturesurroundingthe starter(see4.4.5.11).

3.3.4 Reliability.The startershallbe capableof performingthe
~ numberof startsspecifiedon the specificationsheetand, shallbe designed

to have a mean-time-between-failures(MTBF),as specified,when installed and
operatedin accordancewith prescribedprocedures(see4.4.6.1).

3.3.5 Maintainability.The starterdesignshallpermiteasy assembly,
disassembly,locationof troublesources,routineservicechecking,adjustment
and maintenanceby servicepersonnelwith a minimumof training;when using
toolsand equigxnentnormallyavailablecommercially.The startershallbe
capableof operatingfor the numberof overrunninghoursspecifiedin 3.3.2.3
and the numberof cyclesspecifiedin 4.4.6.1with no scheduledor unscheduled
maintenance.The modularconceptof assemblyshallbe utilized”whenever
possiblein orderto increasemaintainabilityand reduceoverhauland
maintenancecosts. The designgoal shallbe such thatany subassemblyof the
startercan be replacedwithoutdisassemblyof the ccmpletestarteror removal

●
of othercomponents(see4.4.6.2).

3.3.6 Structuralperformance.

3.3.6.1 C&ainment. When specifiedon the specificationsheet,the
startershallbe designedto containa maximumenergyburstof the turbine
wheelat no less than-themaximuncutoutspeedof 3.3.2.1. In addition,the
startershallbe designedto eitherpreventor containany failurewhichwould
occuras a resultof operatingwithouta loadon the outputdrive shaft (see
4.4.7.1.1and 4.4.7.1.2).

3.3.6.1.1 Housingintegrity. When containmentis required,all rotating
componentsand the starterhousingshallremainattachedto the engine
accessorydrivepad.

3.3.6.1.2 Autanaticshutoffvalve. If a? automaticshutoffvalve is
used to preventfailureof rotatingcomponentsduringa no loadoperation,the
leakagepast the valveshallnot causeany rotatingcomponentsto fail for a
periodof 2.5 hours.

3.3.6.2 Vibration. The startershallbe freeof destructivevibration
at all outputshaftrotationalspeedsand operationalconditions(see4.3.3).

3.3.6.3 Proofspin. AU high speedpartsof the startershallbe
capableof withstandingthe equivalentroom temperatureproofspin speedfor

●
ten seconds. The proofspin speedshallbe specifiedand shallbe above the
maximumoperatingspeedbut below the minimumyield speed (see4.4.7.2and

7
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4 . 5 . 5 ) .I
3.3.6.4 Proofpressure. The startershallwithstandthe pressure

specifiedon the .sPeclflcatlonsheetwithoutstructuraldeformationor the
lossof the capabilityto prcduceratedtorqueand speed (see4.4.7.3and
4.5.6).

3.3.7 Electrical requirements.

3.3.7.1 Electromagneticemissionsand susceptibility.AU electrical
partsshallcomplywith MIL-STD-461classAlg equipment(see4.4.8.1).

3.3.7.2 Dielectricstrength. Xll electricalpartsshallbe subjectedto
a dielectricstrengthtest in accordancewith MIL-STD-202Method301 (see
4.4.8.2and 4.5.7).

3.3.7.3 Insulationresistance.AH electricalpartsshallbe subjected
to an insulation test h accordance with MIL-STD-202 Method 302 (see 4.4.8.3
and 4.5.8).

3.3.8 Survivability.

3.3.8.1 Nuclear,biologicaland chemical(NBC)protection. If specified
on the specificationsheet,the startershallbe capableof beingoperatedand
maintainedin a radiological,biologicaland chemicalenvironment.External
and internalsurfacesshallbe resistantto chemicalreactionand the
adherenceor absorptionof contaminants.The startershallbe configuredto
promotepost-missiondecontaminationthroughthe use of gaseousor liquid
(aqueousor organic)agentsor a briefexposureto elevatedsurface
temperatureor both agentsand temperature.Decontaminationtechniquesshall
not causedeteriorationor corrosionof the starter(see4.4.9).

3.4 Installation.

3.4.1 Size and dimensions. The sizeof the startershallbe withinthe
envelopeconfigurationspecifiedon the specificationsheet. The starter
installationconfigurationshallbe appro~edby the Navy. The manufacturer
shallcoordinatethe installationwith the Navy prior to fabricationof the
qualificationunits. The manufacturer’sNavy-approvedinstallationdrawing
will form a part of the mcdel specification.

3.4.2 Mounting. The startershallbe designedto mounton the engine
accessorydrive of 3.4.2.2withinthe specifiedtoleranceswithoutmeasurement
or adjustmentof the engineor starterdrivesprior to installation.Mounting
shallnot requirespecialtoolsand thereshallbe no lcmseor separableparts
when the starteris removed. No separableparts shallbe attachedto the
engineother than the quick-attach-detachadapterand the enginejaw when
jaw-typeengagementis used. The outputdrivememberof the startershallbe
compatibleand mate with the specifiedengineaccessorydrive. Starters
designedwith a jaw-typedrive must contain both jaw drives with the starter.
The jaw design and method of attachment shall & approved by the Navy.

3.4.2.1 Quickattachdetach (QAD) mounting. m approvedQAD mounting
shallbe provided. Ariyadapterrequiredto modifythe engineaccessorydrive

8
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in order to mount the startershallbe furnishedwith the starter,but it
shallbe consideredas attachedto the engineafter initialinstallation.The
startershallbe indexedto the adapterso that it can be installedonly in
the properposition. The QAD clampshallincorporatea self-lockingfeature.

3.4.2.2 Engineaccessorydrive. The startershallbe designedfor
mountingon the engineaccessorydrivespecifiedon the specificationsheet.
The forcesgeneratedby the starterduringstarteroperationshallnot exceed
the designrequirementsof”the respectiveengineaccessorydrivepad (see
4.4.10).

3.4.3 Air inletand exhaustconnections.The starterair inletand
exhaustshallbe as describedon the envelopeconfigurationof 3.4.1.

3.4.3.1 Mechanicalloadsand moments. The starterair inletand exhaust
flangesshallbe capableof withstanding50 lbf in shear,100 lbf axiallyand
a 300 lbf-inmomentresultingfrom thermalexpansion,deflection,and
vibration.

3.4.4 Overhungmoment. The totaloverhungmcmentof the starter,
includinglubr~cant,QAD mountingadapterand relatedclamp,enginejaw
adapterdrive,etc.,shallnot exceedthe value specifiedon the specification
sheet.

3.4.5 Weight. The totalweightof the starter,includinglubricant,QAD
mountingadapterand relatedclamp,enginejaw adapterdrive,etc.,shallnot
exceedthe valuesspecifiedon the specificationsheet.

3.5 Designsand Construction.

3.5.1 Materials,processesand parts.‘

3.5.1.1 Materialsand processes. Specificationsand standardsfor all
materialsand processeswhich are not specificallydesignatedin this
specificationand are necessaryfor the execution“ofthisspecifitition,shall
be selectedfrcmgroupsII and IV of MIL-STD-143.Whenmanufacturer’s
documentsare used formaterialsand processes,suchdocumentsshallbe
subjectedto reviewby the Navy and unlessspecificallydisapproved,will be
consideredreleaseduponqualificationof the starter. The documentsshallbe
submitted@ accordancewith 3.5.5g. The use of non-governmentspecifications
shallnot constitutewaiverof Governmentinspection.The Governmentreserves
the rightto inspectany and all processesof the manufacturer.

3.5.1.1.1 Materials. The use of magnesiumand magnesiumalloysshall be
prohibited.Copperand cadmiumshallnot”beused in partswhichare in direct
contactwith oil duringstarteroperation. Dissimilarmetalsas definedin
MIL-STD-889shallnot be used in directcontactwith each other.

3.5.1.1.2 Corrosionprotection. The corrosionprotectiontreatments
shallbe of the highestorderof effectivenessin accordancewith AppendixA
of MIL-STD-889.The materials,coatingsand processesused in the designand
manufactureof the startershallbe corrosionresistant. Fabrication
processeswhichmightaffectthe basicgrainstructureor surfacecondition,
so as to providea startingpint for corrosion,shallhe avoided.

,.,,<
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3.5.1.2 Parts.

3.5.1.2.1 Packings. AIJ packingsused in the designof the starter
shallconformto the applicabledimensionsand tolerancesshownon MS33666and
MS33668. Age controlsfor elastomericmaterialsshallccmplywith
MIL-STD-1523.

3.5.1.2.2 Screwthreads. A1.lscrew threadsshallconformto the
requirementsof MIL-S-8879,Class3A or 3B only. The use of MIL-S-7742is
optionalfor threadsused for: (a)electricalconnections,(b) screwthreads
0.138inchdiameterand smaller,and (c) interferencefitsand other
applicationwhereMIL-S-7742threadsare suitablefor the intendedpurposes
such as installationend of studsor externalthreadsof insertsand their
matingtappedholes.Duplicatepartsdifferingonly in threadformare not
permitted.

3.5.1.2.3 Taperedpipe threads. Taperedpipe threadsshallti in
accordancewith MIL-P-7105and shallbe used only for permanentlyplugging
drilledor coredopenings.

3.5.1.2.4 Helicalcoil installation.The dimensionsand tolerancesof
the parentmaterialthreadsintendedfor use with helicalcoil insertsshall
ccmplywith MS33537.

3.5.1.2.5 Safetying.
screwDarts fromaccidental

Provisionsshallbe made to preventall screwsand
hoseninq. Such partsshallbe safetywiredor

fitted-withsafetystop nuts,where~pplicabl=. All otherconnectionsliable
to be loosenedby vibrationshallbe safetiedin a similarmanner. If
safetyingis accomplishedby wiring,it shallbe in accordancewith MS33540.
The use of locknutswhich incorporatenonmetallicinsertsas a locking
featureshallbe avoided.

3.5.2 C&ponent parts. The startershallconsistof a turbinerotor,
reductiongearing,automaticallyoperatedengagingand disengagingmechanism
for couplingwith the enginedrive,quick-attach-detach(QAD)mounting,torque
overloadprotectiondevice,and an automaticallyoperatedcutoutswitch.

3.5.3 Nameplateand productmarking:

3.5.3.1 Nameplate. Each startershallbe clearlyand p&manently marked
with an irreversiblenameplateconformingto MIL-STD-130,securelyattachedto
a part of the starterwhichwill not ordinarilybe renewedduringnormal
servicelife. The followinginfomnationshallbe on the nameplate:

10.
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STARTER;AIRCRAETENGINE,AIR TURBINE,NAVY MODEL
SPECIFICATION: MIL-s-19557/ (Insertspecificationsheetnumber)
*ROTATION: (Indicateby an a=w)-
FILL WITH FL. OZ., MIL-L-23699 or MIL-L-7808
MANUFACTURER’S PART NUMBER **LESS ISSUE
MANUFACTURER’S SERIAL NUMBER
(DIERNMENTORDEROR ~TRACI’ NUMBER
NATIONALSTUCKNUMBER

NOTE: * The arrow showingthe directionof rotationmay be included
on a singlenameplatewith otherspecifieddata or, at the
optionof the manufacturer,it may b&stamped on a separate

~ plateattachedimmediatelyadjacentto the main nameplate.
** For use by NavalAir ReworkFacilities -

3.5.3.1.1 Markingof product. The N@ mdel designationshallnot be-<
used on a starteruntilnotificationhas been receivedin writingfrom the
Navy that the starterhas been approvedfor use on Navalaircraft.

3.5.3.2 Markingof parts. Eachpart and assembly shall be marked with
its part number and drawing revision symbol where applicable. The part number
shall be the same as the drawing number, except for those parts which: (a) do
not havea suitableor sufficientsurfacefor a part numberor (b) are
permanentlyassembledby welding,brazing,soldering,or riveting.’The later
partsshallcarrythe assemblypart number.

3.5.3.2.1 Partnumber.

e

The partnumbershall,when practicable,be
locatedto permitits being read afterassemblyof the ccmpleteunit. The
markingshallbe such that’itwill not be obliteratedas a resultof service
usageduringthe lifeof the part. The part numbershallbe limitedto a
maximum of 15 digits or characters and shall not be coded to describe part .
characteristics. AH parts shall be marked with the latest drawing revision
letter or number to which the part was made. Unless otherwise specified on
the parts list, all parts shall be marked with the vendor or fabrication
sourceof that particularpart. Part numberchangesshallbe in accordance ‘
with the requirements”ofDOD-STD-1OO.

3.5.4 Designcontrol.
.,

3.5.4.1 Standardization.Standardizationprinciples,standardparts,
materials,processes,tools,subsystems,and canponentsshallbe used to the
maximumextentpossiblewithoutcompromisein designor performance.of the.
starter. AH parts,materials,and processes,whetheror not identified,as a
Government,industryor manufacturerstandardshallbe qualifiedfor the
intendeduse as a part of the verificationspecifiedherein. Itemsalreadyin
the Governmentinventoryshallbe used to the maximumextentpossiblewhere
suitablefor the intendedpurpose. Variationin similarcanponentsor parts
shallbe held to the absoluteminimum. proprietarydesignsshallbe kept to a
minimum. Underconditionswherein econcmicsof productionconflictwith
standardizationobjectives,the lattergroupwill govern,or the Navy shallbe
requestedto selec~the c~ponent

e 3.5.4.1.1 Designstandards.
unlessthey are determinedby the

desir&3for use.-

MS and AND designstandardsshallbe used
‘manufacturerto beunsuitablefor the
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purpose.

3.5.4.1.2 Standardparts. The militarystandardpartsdeveloped
specificallyfor use m aircraftenginesshalltakeprecedenceover any other
militarystandard. Wheregeneralpurposestandards,as definedby envelope
dimensionsor QualifiedPrcductList (QPL),are used in criti=l or high
strengthapplication,suchpartsshallbe identifiedby the manufacturers
part number. Partsderivedfrcmgeneralpurposestandardssolelyon an
inspectionor selectionbasis shallbe identifiedby the manufacturer’spart
numberand all previousidentificationmarks shallbe removed.

3.5.4.2 Partslist. The partslist for the starterwhich is granted
qualificationapprovalbasedon (a) the satisfactorycompletionof the
qualificationtestsand (b) the approvalof the qualificationtestdetail
inspectionand testreportby the qualifyingactivity,shallconstitutethe
approvedpartslist for any subsequentstarterof the samemodel to be
deliveredto the Government.The manufacturershallassignan item
configurationcontrolnumberto the starterconfiguredby the approvedparts
list. This number,togetherwith the approvedpartslist,shallbe
continuouslyu@ated to reflectincorporationof approvedengineeringchanges.
The item configurationcontrolnumbershallbe used to identifythe starters
to be delivered. The approvedpartslist shallbe preparedin accordancewith
DOD-STD-1OOand shallshow the latestdrawingrevisionletteror numberused
to manufacturethe parts incorporatedin the starterat the timeof
acceptance. The use of the so-called“clipsystem”of attachingengineering
changeformsto the applicabledrawingin lieu of showingthe change(s)in the
body of the drawingshallnot be permitted.

3.5.5 Drawings. The manufacturershallfurnishthe followingdrawings
and diagramsto the qualifyingactivitywith the sutxnissionof the
qualificationtest samples. The drawingsshallbe in accordancewith
DOD-D-1OOOLevel 3 .

a. Starterinstallationdrawingshallshw the startercenter
of gravity,all connectingfittings,clearancerequiredfor installationand
removal,filterlocationsand cleaninginstructionsif applicable.

b. Electricaldiagramshallshowall electricalcircuitsup to the
connectingpointsof the aircraftelectricalsystem.

c. Cutawayor crosssectionaldrawingof the starterand all
componentsshallshow all parts in theirnormalassembledpositionand shall
specifypart numbersof all partsor componentssubassemblies.

d.

specification

Assemblydrawingshallshow:

(1) U1 dimensions,clearances,and fits,

(2) Materials,treatmentand finishes(identifyeach by
number),

(3

(4

Constructionand

Characteristicsand ratings.

-.
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e. A canpleteset of manufacturingdrawings.

f. Packingrequirementsand packingdrawingsfor

9* Ml manufacturerspecificationslistedin the
drawings.

the starter.

manufacturing

3.5.6 Designand constructionchanges.

3.5.6.1 Changesin design. No changesshallbe made in the designor
materialsof a starterthat has been qualifiedin accordancewith this
specification,exceptwhen the changesare approvedby the qualifyingactivity.:

3.5.6.2 Changesin vendors. Changesin a vendoror fabricationsource
of thosepartsused in the qualificationtestsshallbe in’accordancewith the-,
followingprocedure:

The manufacturershallprepareand submitto the qualifyingactivitya
listof teststo qualifyan alternativevendorsource. The specifictests
requiredto substantiatetheircapabilityto qualifyas a starterpart shall
be defined. The fabricationsourceof selectedvendorcomponentswill be
includedin this list. The list shallbe subjectedto approvalby the
qualifyingactivity. The manufacturerthereaftershallbe responsiblefor
insuringthat all parts,components,and assemblieson the substantiationlist
complywith the qualifiedfabricationsource,and thatany changesto those
sourcesare effectivelycontrolled.

m

The manufacturershallbe responsiblefor
performanceof substantiationteststo establishsatisfactoryalternate
vendorsor fabricationsources. A fabricationsourceis definedas the prime
physicalsourceproducingthe part,canponent,or assembly. Changesof
fabricationlocatsion,such as to anotherplantof an individualvendor,shall
be construedas a changeof fabricationsource.

3.5.6.3 Responsibilityfor changes. Approvalby the qualifyingactivity
of changesfrom the qualificationteststarterdoes not relievethe
manufacturerof fullresponsibilityfor the resultsof such changeson any
startercharacteristic.

3.5.7 Interchangeability.AU partshavingthe samemanufacturer’spart
numbershallbe functionallyand dimensionallyinterchangeablewith each other
with respectto installationand performance,exceptthatmatchedpartsor
selectivefitswill be permittedwhererequired.

3 . 5 . 8 Safety. Impingementof exhaustgaseson surroundingequipment
shallnot presenta safetyhazard. A systemsafetyprogramshallbe
implementedin accordancewith Task 100 of MIL-STD-882.

3 . 6 Workmanship.The workmanshipand finishshallbe of sufficiently
highgradeto insuresatisfactoryoperation,reliability,and durability
consistentwith the applicationand storageliferequirementsof the starter.

13
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4* QUALITYASSURANCEPROVISION.

4.1 Responsibility for inspection. Unless otherwise specified in the
contractor purchaseorder,the manufactureris resmnsible for the
performanceof all inspectionrequirementsas speci~iedherein. Exceptas
otherwisespecifiedin the contractor purchaseorder,the manufacturermay
use his own or any”otherfacilitiessuitablefor the performanceof the
inspectionrequirementsspecifiedherein,unlessdisapprovedby the
Government. The Governmentreservesthe rightto performany of the
inspectionsset forthin the specificationwhere such inspectionsare deemed
necessaryto assuresuppliesand servicesconformto prescribedrequirements.

4.1.1 Responsibilityforcompliance. All itemsmust meet all
requirementsof sections3 and 5. The inspectionset forthin this
specificationshallbecomea part of the manufacturer’soverallinspection
systemor qualityprogram. The absenceof any inspectionrequirementsin the
specificationshallnot relievethe manufacturerof the responsibilityof
assuringthat all productsor suppliessubmittedto the Governmentfor
acceptanceccmplywith all requirementsof the contract. Samplingin quality
conformancedoes not authorizesubmissionof knowndefectivematerial,either
indicatedor actual,nor does it comnitthe Governmentto acceptanceof
defectivematerials.

4.2 Classificationof inspections.The inspectionsspecifiedherein
are classifiedas follows:

a. Qualificationinspection(see4.4 and tableI).

b. Qualityconformanceinspection(see4.5 and tableII).

4.3 .Ma&er of inspection.

4.3.1 Inspectionconditions.

4.3.1.1 Ambientconditions. Unlessotherwisespecified,ail testsshall
be conductedwithinan ambienttemperaturerange fran 50 to 120° Fand with
exhaustconditionsat the prevailingambientpressure.

4.3.1.2 Pressurerate increase. The pressureriseshallbe limitedto
the maximumopening,ratespecifiedin 3.3.1,and the pressurerise,shallbe
smoothand at a positiverate. Zerotime shallcorrespondto the first
indicationof pressurerise measuredat the starterinletflange.

4.3.2 Bum-in. All electrical,andelectronicpartsof the startershall
be subjectedto the bum-in checkof 4.5.9prior.tostarterassemblyand
subnittalfor qualification.ins~ctim or qualityconformanceinspection.

4.3.3 Vibrationmonitoring. A vibrationtransducershallbe attachedto
the starterand the vibrationlevelmonitoredduringall operationaltestsfor
qualificationinspectionand qualityconformanceinspecl+n. Vibrationabove
a mutuallyagreedupon limitshallbe causefor rejection.

14

Downloaded from http://www.everyspec.com



MIL-S-19557D(AS)

4.3.4 Data. The followingdata shallbe recorded:

a. Drivespeed (rPm).

b. Drivetorque(lbf-ft).

c.

d.

e.

‘f.
-.

9*

h.

i.

Airflowrate (lbm/min).

Inlet air total pressure (psia).

Inlet air total temperature (° F).

Vibration(in/see).

Outletair totalpressure(psia)*.

Outletair totaltemperature(° F)*.

Outletair staticpressure(psia)*.

j. Lubricanttemperature(° F)*.

*Theseparametersmay not be neededunlessspecificallyrequired
to determineacceptanceperformance.

4.3.4.1 Accuracyof data. The reporteddata for all starter
calibrationsand testsshallhave a steady-stateaccuracywithinthe limits

●
shownbelow. ml instrumentsand equipmentshallbe acceptableto the
Governmentand shallbe calibratedas necessaryto ensurethat the required,.~
degreeof accuracyis maintained.

a. Torque +1.0percentof the—

b. speed +0.2 percentof the
- speed.

c. Airflow +1.5percentof the—

d. Temperature +2.O~FUp to 400~F,
~5.O F above400 F,
~7.0° Fabove750° F.—

e. Vibrationvelocity ~5.O percentof the

f. Pressure +1.0percentof the—

ratedoutputtorque.

ratedoutputdrive

valuebeingmeasured.

specifiedlimit.

maximumvalue.

4*4 @alificationinspection.Testsshallbe conductedin the order
deemedmost desirableby the qualifyingagency,exceptfor the environmental
testswhich shallbe run in the ordershown..The startershallbe cycledat
the conclusionof each operationaltest to verifythat the startercan produce
ratedtorqueand speed. Failureto produceratedtorqueand speed,or to meet ,
any otherspecifiedpass/failcriteria~shallbe causefor rejection(see

●
4.4.11). The qualifyingagencyreservesthe rightto disassemblethe starters
@rtially or ccxnpletelybefore,duringand afterqualificationinspection.
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4.4.1 Qualificationsample. The qualificationsampleshallconsistof
two startersof eachmanufacturer’spartnumberupon whichqualificationis
desired. One additionalshaftcouplingshallbe suppliedwith each starter.
The startersand shaftcouplingsshallbe accompaniedby the model
specificationper 3.1.1,parts listper 3.5.4.2and one ccxnpleteset of
drawingsper 3.5.5. Each startershallbe identifiedby a securelyattached
tag that is clearlyand durablymarkedwith the followinginformation:

SAMPLEFOR QUALIFICATION
SUBMITTEDBY (manufacturer’sname)ON (date)FOR QUALIFICATION
IN AC~RDANCE WITH THE REQUIREMENTSOF MIL-S-19557/(insert
specificationsheetnumberand date) UNDERAUTHORIZATIONOF
(referenceNavy letterauthorizingtests)
STARTERS; AIRCRAFTENGINE,AIR TURBINE
MANUFACTURERSPARTNUMBER:
NAVY KIRK UNIT NUMBER:

The starters,QAD couplings,model specification,partslistand drawings
shallbe forwardedto the NavalAir PropulsionCenter,1440ParkwayAvenue,
Gate 1, Trenton,NJ 08628. Authorizationshallbe obtainedfromthe Naval
Air PropulsionCenter(ATTN:PE22),P. O. Box 7176,Trentm, NJ 08628-0176
priorto the submittalof the qualificationsamples.

4.4.2 Examinationof product. Each startershallbe subjectedto a
carefulinspectionto insureproperassembly,configuration,workmanship,
materials,finishes,processing,weight?identificationand ccxnpliancewith
applicablespecifications.

4.4.3 Mock-up. The manufacturershallconducta mock-upor trial
installationto verifyformand fit of the starteras requiredby this
specificationand to demonstratecanpatibilitywith the applicableaircraft.
Optimumport locationsshallbe determinedin accordancewith 3.3.2.10.1.
Priorto the submittalof the startersto the qualifyingactivity,the
manufacturershouldarrange,with the NavalAir SystemsCommand(AIR-53631)~
Washington,DC 20361-5360,a mock-upor trial installationof the starter
that is offeredfor qualification.Any costs incidentto the actualmock-up
or trialinstallationon the aircraftshallbe borneby the manufacturer.

4 . 4 . 4 Operationaltests. One startersubmittedfor qualificationshall
be suppliedwith air at the rated inletconditionsand shallbe subjectedto
the followingtests.

4.4.4.1 Initialcalibration.The initialcalibrationshallconsistof
starteroperationat six equallyspacedincrementsfrom zeroto the cutout
speedand shallincludethe ratedspeedsgx?cifiedin 3.3.1. The data required
by 4.3.2shallbe recordedat each condition. Stabilizedspeedsshallbe
obtainedby loadingthe starteroutputshaftby meansof a suitableloading
device. The starterairflowand outputdrive torqueversusoutputdrive speed
shallbe withinthe limitsspecifiedin 3.3.1. Externalcoolingmay be used
duringthis calibrationif excessivelubricanttemperatureswill resultfrom
prolongedoperationrequiredto obtainstabilizeddata.
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4.4.4.2 Overruling test.

●
This testappliesto startersemploying

overrunning’clutches. The test shallbe accomplishedat the maximum
misalignmentspecifiedfor the starterdriveand thereshallbe no scheduled
or unscheduledmaintenance.The testshallconsistof rotatingthe starter
drive in accordancewith the conditionsspecified“onthe specificationsheet.
No damageor excessivewear shallresultfrom this test. If the starteris
lubricatedwith oil, the oil loss shallbe no greaterthanthe requirement
specifiedin 3.3.2.10.1.

4.4.4.3 Bigagementtest. A disengagementand reengagementtest shallbe
conductedon the starterto demonstratecanpliancewith 3.3.2.4. The starter
shallbe disengagedand reengagedat speedsrangingfrom
in equal incrementsselectedto providea minimumof ten
damageto the startershallresultfromthis test.

4.4.4.4 Torquelimitingdevicetest.

zero to cutoutspeed
engagements.No

4.4.4.4.1 Shearsectionstrength. Aftercompletionof all tests,both
shearshaftsof the two quallflcatlonstartersshallbe shearedand the
shearingsectiontorquerecorded. The shearvalueshallnot exceedthe value
specifiedin 3.3.2.5.1.

4 . 4 . 4 . 4 . 2 Slipclutchtorque. The startershallbe lockedto the engine
accessorydriveend of the torquemeterand air at the ratedinletconditions
shallbe suppliedthroughthe controlvalvespecifiedin 3.3.1. Responserate
of the instrumentationused shallhavea flat frequencyresponseto 1,000Hz.

●
The maximumtorquemeasuredshallnot exceedthe valuespecifiedin 3.3.2.5.2.
If this torqueis a functionof initialstarterdriveposition(e.g.,as might

‘-,- occurwith a jaw or ratchetand pawl-typedrive),thestarter drive shallbe
positionedinitiallyso as to resultin the highesttorquebeingdeveloped.

4.4.4.5 No load test. With the cutoutswitchinoperative,the starter
shallbe operatedat the stabilizedno load speedand for the ~riod of time
specifiedin 3.3.2.6,and shutdown. The no’l~adspeedobtaine~duringthis
test shallnot be less than that specified. There shallbe no evidenceof
damageor failure.

4.4.4.6 Consecutivecycletest. The startershallbe operatedwithout
damage for the numberof consecutiveendurancetestcyclesspecifiedin
3.3.2.7. Time betweenrundownto zero speedand initiationof the next cycle
shallnot exceed15 seconds. Externalcoolingshallnot be permittedduring
this test.

4.4.4.7 Sustainedmotoringtest. Whilecoupledto a loadingdevi&, the
startershallbe operatedat ratedspeedand ratedtorquefor the time
specifiedin 3.3.2.8. No damageto the startershallresultfrom this test.
Externalcoolingshallnot be permittedduringthis test.

4.4.5 Environmentaltests.

4.4.5.1 Extremetemperatureoperationtest. Thermocouplesshallbe
locatedon the surfaceof the starterand insidethe starterwhere the

o
temperatureis lastto stabilize. The startershallbe placedin a test
chamberand the temperaturereducedto the minimumexposuretemperatureof
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3.3.3.1. The internal,temperatureshallbe stabilizedfor fourhoursand then
increasedto the minimumambienttemperaturefor one hour. The cutoutswitch
shallbe suppliedwith electricalpower in accordancewith 3:3.2.2and shall
functionwithinthe limitsspecified. If the starteris equippedwith a slip ●
clutch,the maximum torque shall be measured in accordance with 4.4.4.4.2 and
shall not exceed the maximum breakaway torque specified in 3,.3.2.5.2. The
starter shall be subjected to three consecutive endurance start cycles of
4.4.6.1 when supplied with air as specified on the specification sheet. The
temperature shall be increased to the maximum exposure temperature in not more
than one hour. The internal temperature shall then be stabilized at the
maximum exposure temperature for four hours. The temperature shall be reduced
to the maximum ambient tem~rature for one hour. The starter shall aaain be
suppliedwith air as speci’kiedon
threeconsecutiveendurancestart
startcyclesshallnot exceedthe

the specificationsheetand subject;dto
cycles.The surfacetemperatureduringthe

<.

valuespecifiedin 3.3.3.2.

4.4.5.2 Altitudetest. The startershallbe installedin an altitude
chamberand supplledwith air at the ratedinletconditions.,,Atleastfive
altitudesbetweensea leveland the maximumratedaltitudeof 3.3.3.3shallbe
selected. The startershalldem~nstrateratedtorqueand speedat each
altitudeand at the maximumratedaltitude. The altitudeshallthenbe
changedto the maximum overrunning altitude of 3.3.3.3 and maintained for at
least five hours. If the starter is equip~d with an overrunning clutch, it
shall be operated in accordance with 4.5.3 during this period. The altitude
shall be returned to sea level and the starter shall demonstrate rated torque.

4.4.5.3 Externalload test. The startershallbe mountedin a static
rig to demonstrateits capabilityto withstandthe maximumexternalloadsof
3.3.3.4. The accelerationloads,gyroscopicmomentsand reactionloadsshall ●
be appliedseparateand then in combination.Stressand deflectiondata shall
be obtainedat criticallocations. The startershallthenbe suppliedwith
air at the ratedinletconditionsand the startershallproduceratedtorque
and speed. The loads shall be increased to 1.5 times the figure 6 loads and
the startershallremainattached,but need not operate.

4.4.5.4 Attitudetest. The startershalldemonstrateratedtorqueand
speedat each of the testpointsaroundthe cleararea of figure7. The
s~artershallalsobe operatedin the overruling mode for 30 minutesat each
of the testpointsshown.

4.4.5.5 Humiditytest. The startershallbe subjectedto a humidity
test in accordancewith Procedure111,Method507 of MIL-STD-81O.

4.4.5.6 Rain test. The startershallbe subjectedto a blowingrain
test in accordancewith ProcedureI, Method506 of MIL-STD-81O.The starter
shallbe operatedfor two startcyclesduringthe test.

4.4.5.7 Fungustest. The startershallbe subjectedto a fungustest in
accordancewith Method508 of MIL-STD-81O.

4.4.5.8 Salt fcg test. The startershallbe subjectedto a salt fog
test in accordancewith Method509 of MIL-STD-81O.
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4.4.5.9 Sandand dust test. The startershallbe subjectedto an

@
operatingdust testand a nonoperatingsand test in accordan~ with Method510
of MIL-STD-81O.The compressedair supplyshallbe contaminatedwith dust in
accordancewith the canposition,sizeand concentrationof I-3.2dand e. The
startershallbe startedtwicewith the contaminatedair. The starter
exteriorshallthenbe exposedto blowingsand in accordancewith ProcedureII
for 90 minutesper face (minimum:top,bottom,each sideand the end furthest
frcmthe engine)while‘thestarteris not:operating. Followingthe blowing
sand,the startershallbe operatedfor 50 startcycleswith thecontaminated
compressedair
no evidenceof

. 4.4.5.10
to vibrational
MIL-STD-81O.

.
4.4.5.11

supply. The startershallbe disassembledand thereshallbe
impendingfailure.

Nonoperationalvibrationtest. The startershallbe subjected
test in accordancewith Category4, ProcedureI, Method514 of

HDlosion-prooftest. AI.1electricalcomponents,including
electricalcomec~ors, no~ hermeticallysealedshallbe subjectedto an
explosion-prooftest in,accordancewith Procedure1, ~th~ 511 of
MIL-STD-81O.The startershallbe testedto the maximumexternalsurface
temperatureof 3.3.3.2and the maximumoverrunningaltitudeof 3.3.3.3.

4.4.6 Reliabilityand maintainabilitytests.

4.4.6.1 ~durance test. The startershallbe subjectedto an endurance.
test to demonstratethe mean-time-l?etween-failures(MTBF)specifiedin 3.3.4,

●
and the maintenancerequirementsof 3.3.5. The startershallcompletethe
endurancetest specifiedon the specificationsheetwithoutdamageto~,

-. adjustmentof, or replacementof any”ofthe componentparts. The cutout ~
switchshallbe suppliedwith electricalpower in accordancewith 3.3.2.2and
shallfunctionwithinthe limitsspecified. Afterhalfof the endurance
cycleshave been completed,the wires to the cutoutswitchshallbe reversed
to demonstratethe polarityrequirement.Externalcoolingis permittedto
expeditetests. If the starteris equippedwith a slip clutch,it shallbe
subjectedto a slipclutchtorquetest in accordancewith 4.4.4.4.2priorto
completionof the endurancetest. The torquetest,shallk“ conductedat -
prevailingambientconditions.

4.4.6.1.1 Post-endurancecalibration.The startershall& subjectedto
a post-endurancetestcalibrationat the sameinlet air conditionsa,ndspeeds
as the initialcalibrationof 4.4.4.1.

4.4.6.1.2 Test canpletion.The endurancetestwill be considered
satisfactorilycompletedwhen the followingconditionshavebeen satisfied:.,

“.
a.’ The torqueis not less than the

.,
b. The airflowis not greaterthan

c. Thereare no componentfailures

,.
minimumspecified. ~

tk maximums~ciii~...

or impendingfailures.
,: ,.

,4.4.6.2 Maintainability/maintenance(M/M)”demonstration.‘A M/M ,.: ,....,
,,

@
demonstrat,ionshall.beperformedto demonstratethe requirementsof 3.3.5.

i. The demonstrationshallcover‘the~plete disassemblyand reaSse@lY of,~he,,
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starter,includinga demonstrationof the lengthof timeand proceduresused
to removeand replacestarterpartsthatare removedseparately.Duringthe
demonstrationthe extentto whichstandardtoolscan be used for disassembly
and reassemblyshallbe demonstrated.The maintenanceinspectionprovisions
shallbe demonstratedto determinesuitablelocationand accessfor
inspection.The checking procedures and rangeof tolerancesshallbe
demonstratedafterthe starterhas been reassembled.The startershall he
mountedon a drivepad and all of its interfaceconnectionsinstalledand
removedat least100 times. At the canpletionof the demonstration,the
startershallbe installedin a testrig and suppliedwith air at the rated
inletconditions.The startershalldemonstrateits capabilityto produce
ratedtorqueand speed.

4.4.7 Structuraltests.

4.4.7.1 Containmenttests. A witnessshield,
0.032-inchthickaluminumand cylindricalin shape,
an energylevelindicatorfor any particlesejected

constructedfrm
shallbe used to
fromthe starter

serveas
during

this test. The shieldshallbe placedaroundthe starterand displacedfr&
the starterhousingthree inches; It shallextendfromthe start& mounting
flangeto threeinchesbeyondthe anti-driveend of the starter. The aluminum
shallconformto QQ-A-250/l.

4.4.7.1.1 Hub containmenttest. Followingteardowninspectionof the
starterwhich has ccinpletedthe endurancetestinq,it shallbe reassembled
with the turbinewheelslottedto inducea three~equal-segmenthub burstat a
speednot lessthan the maximum cutout SPed. The starter shall be o~rated
with the outputspeedswitchinoperative,and at the inletconditions
specified on the specification sheet. All components shall be contained
within the starter housing, the starter housing shall remain attached to
mounting pad of the engine accessory drive, and the witness shield shall
be penetrated by any parts.

the
not

4:4.7.1.2 No load failuretest. With the cutoutspeedswitch
inoperativeand air at the Inletconditionsspecifiedon the s~cification
sheet,the startershallbe operateduntilfailureoccursand rotationceases.
AU componentsshallbe containedwithinthe starterhousing,the starter
shallremainattachedto the mountingpad of the engineaccessorydrive,and
the witnessshieldshallnot be penetrated. If the starterincorporatesany
devicedesignedto preventfailurewhen subjectedto the specifiedinlet
conditions,then the starterbe subjectedto theseconditionsfor 2.5 hours
withoutfailureof any componentparts.

4.4.7.2 Proofspin test. Priorto any operationalstartertests,all
high speedpartsshallbe proofspun for ten secondsat the equivalentroan
temperatureproofspeedto verifythe requirementsof 3.3.6.3. Followingthe
testall partsshallbe withinallowablelimitsand thereis no evidenceof
imminentfailure.

4.4.7.3 Proofpressuretest. A proofpressuretestshallbe conducted
to verifythe requirementsof 3.3.6.4. The specifiedpressuresshallbe
maintainedfor two minutes. At the completionof the testthereshallbe no
evidenceof damage,distortionor externalleakage. The startershallbe
operatedko verifythat it can produceratedtorqueand speed.
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●
4.4.8 Electricaltests.

4.4.8.1 Electromagneticemissionsand susceptibilitytest. All
electricalpartsof the startershallbe subjectedto testsbelowin
accordancewith MIL-STD-462to verifythe requirementsof 3.3.7.1.

4.4.8.2 Dielectricstrengthtest. The electricalcomponentsof the
startershallbe sub3ectedto a dielectricstrengthtest in accordancewith
Method301 of MIL-STD-202.The magnitudeof the test voltageshallbe 1,050
voltsdirectcurrentand shallbe maintainedfor at leastone minutebetween
all mutuallyinsulatedcircuits.

*
4.4.8.3 Insulationresistancetest. The electricalconpments of the

startershallbe subjectedto an insulationresistancetest in accordancewith
hfethod302 of MIL-STD-202.Test conditionB shallbe used for a minimumof
two minutesbetweenall mutuallyinsulatedcircuitsand betweenall circuits
tied togetherand the startercase or chassis.

1 4.4.9 Nuclear,biologicaland chemical(NW) protectiontest. The m
protectionrequirementsof 3.3.8.1shallbe verifiedby the testdelineatedon
the specificationsheet.

4.4.10 Enginestartingtest. The startershallbe installedon an
enginefor which it was designedand subjectedto the numberof sta@ cycles
as specifiedon the specificationsheet. The test shallbe conductedat
prevailinganbientconditions.At the end of the test the engineand starter

m
pad dimensionsshallbe checked. All dimensionsshallbe withintolerances
and thereshallbe no evidenceof damageor imninentfailure. Failureto
startthe engineshallbe causefor rejection.

4.4.11 Teardowninspection.A teardowninspectionconsistingof
ccxnpletedisassemblyof the startershallbe made at tie completionof the
qualificationtest. Dimensionalinspectionshallbe made of all wearing
parts. Rotatingpartsshallbe subjectedto Magnafluxor Zygloinspection,
exceptthat assembledanti-frictionbearingsshallnot be subjectedto
Magnafluxinspection.Rotatingpartssubjectedto centrifugalstressesshall
be measuredon dimensionslikelyto showgrowth. Where pra~icable,seal
clearancesshallbe determined.Failureof or any abnormalwear or damageto
any part, sufficientto impaircontinueduse of the starter,shallbe
sufficientcausefor rejectionof the starter.

4.4.12 Rejectionand retest. Any starterfailingto meet the
requirementsof the qualificationtestsshallbe rejectedand returnedat the
manufacturer’sexpense. Starterswhichhave been rejectedmy be replacedor
repairedto correctthe defectsand resubmittedfor all specifiedtests.
Beforeresubmitting,fullparticularsconcerningpreviousrejectionand the
actiontakento correctthe originaldefectsshallbe furnished. Starters
rejectedafter retestshallnot be resulxnittedwithoutthe specificapproval
of the qualifyingactivity.

I 4.4.13 Retentionof qualification.Startersshallbe retainedon the

o

qualifiedproductslist (QPL)by certificationby a responsiblemanagement
\ official. The officialshallcertifythatthe starteris stillavailable,can

21

i. ,,

1,,~,- :

Downloaded from http://www.everyspec.com



MIL-S-19557D(AS)

be producedunderthe same conditionsas originallyqua~ifiedand that the
startermeets the requirementsof the currentissueof the specification.
Certificationshallbe conductedat intervalsnot to exceedtwo years.

4.5, @ality conformanceins+ction.’Each starterdeliveredunderthe
productioncontractshallbe subjected to the following examinations,
calibration and checks.

4.5.1 Examination’ofprcduct. Each startershall& inspected
thoroughlyto Insureproperassembly,configuration,wor~anship,materials,
finishes,processing,weight,identificationand compliancewith applicable,
specifications.

4.5.2 Ratedtorquecalibration.When suppliedwith therated inlet
conditionsof 3.3.1,the startershallprduce ratedtorqueand speed,and the
airflw ’shallnot exceedthe maximumspecified. The startershallbe
acceleratedto the cutout speed of 3.3.2.1 and the starter shall disengage.

4.5.3 Overrunningcheck. This checkappliesto startersemploying
overrunningclutches. The checkshallconsistof rotatingthe starterdrive
to the maximumshaftspeedfor fiveminutes. The startershallbe
disassembledsufficientlyto insurethat thereis no damageor excessivewear
as a resultof thischeck.

4.5.4 Measured’stallairflowcheck. The starterairflowat the stall
condition’shallbe measured. The starteroutputdrive speedshallnot exceed
200 rpn duringthischeck.

4.5.5 Proofspin check. Priorto any operationalstarterchecksall
high speedparts,suchas the turbinewheel, shallhe proofspun for ten
secondsat the equivalentroom temperatureproofspeed. Followingthe test
all parts shallbe withinallowablelimitsand thereshallbe no evidenceof
imminentfailure.

,,
4.5.6 Proofpressurecheck. A proof‘pressurecheckshallbe conducted

to verifythe requirementsof 3.3.6.4. The specifiedpressuresshallbe
maintainedfor two minutes. At the completionof the test thereshallbe no
evidenceof damage,distortionor externalleakage. The startershallbe
operatedto verifythat it can produceratedtorqueand speed.

4.5.7 Dielectricstrengthcheck. The electricalccinponentsof the
startershallbe subjectedto a dielectricstrengthtest in accordancewith
Method301 of MIL-S’ID-202.The magnitudeof the testvoltageshallbe 1,050
voltsdirectcurrentand shallbe maintainedfor at leastone minutebetween
all mutuallyinsulatedcircuits.

4.5.8 Insulationresistancecheck. The electricalcomponentsof the
startershallbe subjectedto an insulationresistancetest in accordancewith
Meth&l302 of MIL-STD-202.Test conditionB shallbe used for a minimumof
two minutesbetweenall mutuallyinsulatedcircuitsand betweenall circuits
tied togetherand the startercase or chassis.

4.5*9 Burn-incheck. AI1 electrical’andelectronicpiirtsshallbe ~
subjectedto an environmentalstressscreening(ESS)processin accordance
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with category4 or 5, as applicable,of MIL-SI’D-2164.The highand low
temperatureextremesof the chambershall

~1 temperaturerangeof 3.3.3.1,exceptwhen
limitof 3.3.3.2is greaterthan the high

be the sameas the exposure
the externalsurfacetemperature
extreme.

5. PACKAGING

5.1

5.1.1
MIL-C-5501

5.1.2s. accordance

5.1.3.

5.1.4
accordance

5.1.5

Preservation.

Parts. Ml partsshallbe sealedby closuresconformingto
pfito initiationof the preservationprocedure.

Cleaning. The surfaceof the startershallbe cleanedin
with MIL-P-116ProcessC-1.

Drying. Dryingshallbe in accordancewith MIL-P-116.

Preservationapplication.Preservationapplicationshallbe in
with MIL-P-116 ~ P-3 or P-6.

Unitpacks. The startershallbe wrappedor baggedin a grease
proofpaperconformingto MIL-B-121Type I, GradeA, Class 1 and sealedwith
tape in accordancewith A-A-884.

5.2 Packing. Packingshallbe levelA or C as specified(see6.2.1).

5.2.1 LevelA. The startershallbe individuallypackedin a premolded

m
cushioningmaterialconformingto PPP-C-850,MIL-R-20092,MIL-P-26514or
MIL-C-26861.Spaceshallbe providedin the cushioningmaterial,adjacentto
the starter,for the desiccant. The volumeto be providedfor the desiccant
shallbe in accordancewith MIL-P-116. The desiccantshallccmplywith
MIL-D-3464Type II. The startershallthenbe packagedin a box conformingto
.PPP-B-636, ~ CF, Dcmestic Class, Double Wall Variety, Grade 200.

5 . 2 . 2 L e v e l C . L e v e l C packingshallconformto MIL-STD-794
requirementsfor this level.

5.2.3 Unitizedloads. When the grossweightexceeds200 poundsor a
volumeof 40 cubicfeet for shipmentto one destination,the loadshallbe
unitizedin accordancewith MIL-STD-147,Load Type Ia, BondingMeansand K
with PPP-S-760Type II strapping.

5.3 Marking. The exteriorof each packageshallbe markedin accordance
with MIL-STD-129and shall includethe followinginformation:

NATIONALSTOCKNUMBER-
MANUFACTURER’S MODEL DESIGNATIONS -
ITEM DESCRIPTION - STARTERS; AIRCRAFT ENGINE,AIR TURBINE
SPECIFICATION - MIL-s-19557/ (As) MoDm
QUANTITY AND UNITOF ISSUE -—
(XMITRACT NUMBER -
DATE OF MANUFACTURE -
LEVEL OF PROTIKHON AND DATE -

I
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6. NOTES

6.1 Intended use. The air turbine starters described in this
specification are intended to start the gas turbine engine onboard the
aircraft specified on the specification sheet. The starters operate from
compressed air supplied by ground support equipment, engine bleed air or other
airborne supply.

6.2 Orderingdata.

6.2.1 Acquisitionrequirements.Acquisitiondocumentsshouldspecify
the following:

a. Title, number and date of thk specification, and the
applicable specification sheet number and title.

b. See applicable specification sheet (see 3.1).

c. Levelsof preservation,packagingand packing (see5.1).

6.2.2 Data requirements.When this specificationis used in an
acquisitionand data which incorporatesa DD Form 1423, Contract Data
Requirements List (CDRL), the data requirements identified below shall be
develo~d as specifiedby an approvedData ItemDescription(DDForm 1664)and
deliveredin accordancewith the approvedCDRL incorporatedintothe contract.
When the provisionsof DOD FAR Supplement,Part 27, Sub-Part 27.410-6 (DD Form
1423) are invoked and the DD Form 1423 is not used, the data specified below
shall be delivered by the manufacturer h-accordance with the contract or
purchase order requirements. Deliverable data required by this specification
k cited i.nthe followhg paragraphs.

Paragraphno.

3.1.1

3.5.4.2

3.5.5a

3.5.5b

3.5.5C

3.5.5d

3.5.5e

3.5.5f

3.5.5g

3.5.6.2

Data requirementtitle “ApplicableDID no.

ContractorDeveloped
$ecifications

EngineeringDrawingsand
AssociatedLists

EngineeringDrawingsand
AssociatedLists

EngineeringDrawingsand
AssociatedLists

EngineeringDrawingsand
AssociatedLists

EngineeringDrawingsand
AssociatedLists

EngineeringDrawingsand
AssociatedLists

PackingRequirementsand
PackingDrawings

ContractorDesign/Development
llmanents

TechnicalReport

DI-A-5026

DI-E-7031

DI-E-7031

DI-E-7031

DI-E-7031

DI-E-7031

DI-E-7031

DI-L-5475

DI-E-30136

UDI-S-23272

Option

--

--

--

--

--

--

--

--

--

--

I
I
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(Dataitemdescriptionsrelatedto this specification,and identifiedin

● section6 will be approvedand listedas such in 120D501O.12-L,AMSDL. Copies
of data itemdescriptionsrequiredby the manufacturerin connectionwith
specificacquisitionfunctionsshouldbe obtainedfrom the NavalPublications
and FormsCenteror as directedby the contractingofficer.)

6.3 Qualification.With respectto productsrequiringqualification,
awardswill be made only for productswhichare, at the time set for opening
of bids, qualified for ~nclus~on in Qualified Products List (QPL-19557~
whether or not such productshave actuallybeen so listedby thatdate. The
attentionof the manufacturersis calledto theserequirements;and
manufacturersare urgedto arrangeto have the productsthat theyproposeto

,s offer to the FederalCWernment testedfor qualificationin order thatthey
may be eligibleto be awardedcontractsor purchaseordersfor the products
coveredby this specification.The activityresponsiblefor the Qualified

..5 ProductsList is the NavalAir SystemsCcxmnand(AIR-53631),Washington,DC
20361-5360;however,information’pertainingto qualificationof the starter
may be obtainedfrom the NavalAir PropulsionCenter‘(ATTN:PE22),P. O. Box
7176,Trenton,NJ 08628-0176.

I 6.4 Subjectterm (keyword) listing.

Starters
Aircraftengine
Gas turbine

●
6.5 Changesfrompreviousissue. Asterisks(*)are not used in this

revisionto identifychangeswith respectto the previousissuedue to the
. extensivenessof the changes.

.,
,. ,.,
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TABLE I. Requirements for qualification.

REF. - 4.2

4.4.1 Qualificationsample
4.4.2 Examinationof product
4.4.3 Mock-up
4.4.4 @rational tests (heading)
4.4.4.1 Initialcalibration
4.4.4.2 Overrunningtest
4.4.4.3 Engagementtest
4.4.4.4 Torquelimitingdevicetest (heading)
4.4.4.4.1 Shearsectionstrength

~4.4.4.4.2 Slip clutchtorque
4.4.4.5 No load test
4.4.4.6 Consecutivecycletest
4.4.4.7 Sustainedmotoringtest
4.4.5 Environmentaltests (heading)
4.4.5.1 Extremetemperatureoperationtest
4.4.5.2 Altitudetest
4.4.5.3 Externalloadtest
4.4.5.4 Attitudetest
4.4.5.5 Humiditytest
4.4.5.6 Rain test
4.4.5.7 Fungustest
4.4.5.8 Salt fog test
4.4.5.9 Sandand dust test
4.4.5.10 Nonoperationalvibrationtest
4.4.5.11 Explosion-prooftest
4.4.6 Reliabilityand maintainabil-

ity tests(heading)
4.4.6.1 Ehdurancetest
4.4.6.1.1 Post endurancecalibration
4.4.6.1.2 Test completion
4.4.6.2 Maintainability/maintenance

demonstration
4.4.7 Structuraltests (heading)
4.4.7.1 Containmenttests (heading)
4.4.7.1.1 Hub containmenttest
4.4.7.1.2 No load failuretest
4.4.7.2 Proofspin test
4.4.7.3 Proofpressuretest
4.4.8 Electricaltests (heading)
4.4.8.1 Electromagneticemissionsand

susceptibilitytest
4.4.8.2 Dielectricstrengthtest
4.4.8.3 Insulationresistancetest
4.4.9 NBC protectiontest
4.4.10 Enginestartingtest
4.4.11 Teardowninspection
4.4.12 Rejectionand retest
4 . 4 . 1 3 Retentionof qualification

2 6
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TABLE II. Requirementsfor qualityconformance.

REF. - 4.2

4.5.1
4.5.2
4.5.3
4.5.4
4.5.5
4.5.6
4.5.7
4.5.8
4.5.9

Examinationof prduct
Ratedtorquecalibration
Overrunningcheck
Measuredstallairflowcheck
Proofspin check
Proofpressurecheck
Dielectricstrengthcheck
Insulationresistancecheck
Burn-incheck
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FIGURE 1. Starter no load speed.
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●‘.

. .

0.i
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PI = INLET AIR TOTAL PRESSURE, IN. HG ABS,

P2 = CNJTLET AIR ‘STATIC PRESSURE, IN. HG ABS.

T1 = INLET AIR TOTAL TEMPERAT~URE, ‘F.

Y = PRESSURE RATIO, P1/P2

MAXIM y TO PREVENT

. .

:
3

STARTER MUST BE OPERATED x
WITHIN THIS AREA TO PREVENT

DAMAGE TO THE STARTER

s
3
z.-
x
3

STARTER INLET TEMPERATURE, T1

FIGURE 2. Pressure ratio limit to
prevent starter overspeed.

REF. - 3.3.1
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P2 = OUT L E T A I R STAT I C PRESSURE , I N . HG ABS .

T 1 = I NL E T A I R ”TOTAL T EMPERATURES , OF .
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STARTER RUNAWAY SPEED, r pm

FIGURE 3. St’arter.Performance under
rated inlet conditions.

REF. - 3.3.1
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✎
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w= A I RF LOW . LBM / M I N .

PI = I NL E TA I R TOTAL PRLSSURE , I N . HG A9S ”
P2 = OUT L E T A I R STAT I CPRESSURE , I N . HGA1 3S .

7 = PRESSURE RAT I O , P1 / P2
T 1 = l NL E TA I R TOTAL T EMPERATURE , ° F .
T = OUTPUT TORQUE , L 9 F - F T
N = OUTPUT SPE ED , r pm
~ = ( T I + 4 6 0 ) / 5 1 9
6 = P i / 2 9 . 9 2
F l ow F o c f o r = W~ = _ .

6

/b-

FIGURE 4. Starter performance under
range of inlet conditions.

REF. - 3.3.1
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w = A I RF LOW , LBM / M I N . ,

P I = I NL E TA I R TOTAL PRESSURE , I M , HGABS .
P2 =OUT L E T A I R STAT I CPRESSURE , I N . HGABS .

? ’ = PRESSURE RAT l C4P1 / P2
T 1 = N4 L E TA l R TOTAL T EMPERATURE , ° F .
T = OUTPUT TORQUE , LB F - F T
N = OUTP ! J TSPE EQ , r pm

9 = ( T I + 4 6 0 ) / 5 ! 9
6 = P i / 2 9 . 9 2
Flow Fmfor =w~. ,

6

N/@-

FIGURE 5. Starter Performance under
range of inlet conditions.

REF. - 3.3.1
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.
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● “ ABOVE ”
l l OR I ZONTAL

LEFT a, A
*

INCLINATION *
(ROLL) 50” 10= I ‘u- 1/

RIGHT
INCLI!WTION

{ROLL)

values in degrees.

\ 180=Y ● F

● BELOW
HORIZONTAL

NOTE: 1. This figure definestheattitudelimits-der
staticgroundteststand(gravity)conditions.
The forcesgenerated during maneuvering flight
may have a combined or resultant effect that
permits pitch and roll attitudes that exceed the
lf.nitsof this figure without encounterbg a
S~ff liniting condition.

2. lb startercenterline is perpendicular to the
Pi-e of the page and looking fomard from the
rear of the starter.

E ’ muRE 7 . Operatingattitude.

REF. - 3 . 3 . 3 . 5 , 4 . 4 . 5 . 4
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Manner of inspection ..................O...................
Materials .................................................
Materials and processes ...................................
Materials, processes and parts ...0.00.. ● ..0..... ...0.00.0 ●

Marking ..● ● ● ● .● .● ● .....● .....● ● ...● ..● ● ● . ● ● ● . ● ● . . . . ● . . ● . . .

Marking of parts .......................*..................
.,Markingof product . 0 0 0 0 0 . 0 . . . . 0 . 0 . . 0 ● . . , * . . . * . 0 . . . 0 0 . 0 ● . * *

N@asured stall airflow check ● ...0.,00 .0.0.0.0...00..0.....
Mechanical loads andmments ..............................
wk-,up ....● ● o*,.● e e . , ● ● ● . ● ● . , . . . . . . . . . ● ● ● . ● ● ● ● 0 . ● . . . . ● ● . .

Model\specification.................O..........O..........
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Number Number

3.4.2.2 9’
●

..0.0.0
4.4.10 ● 00.... 2 1
3 . 3 . 3 . . . 0 . . . . 0 6
4 . 4 . 5 ’ . . . . . . . . 1 7 “
4 . 4 . 2 . . . . . . . . 1 6
4 . 5 . 1 . . * . * . . . 2 2
3 . 3 . 3 . 1 2 . ● * . . ● 7
4 . 4 . 5 0 1 1 . * * . . 1 9
3 . 3 . 3 . 4 . . . . . . . 6
4 . 4 . 5 . 3 . . . . . . 1 8
3 . 3 . 3 . 2 . . 0 0 . . . 6
4.4.5.1.**...17

m
3.3.2 ......... 4
3.3.3.8..● .● .. 6
4.4.5.7.00...18

2.1 ● .0........ 1

3.5.1.2.4.... 10
3.3.6.1.1..... 7
4.4.7.1.1..0020
3.3.3.6● . . 0 0 . . 6
4 . 4 . 5 . 5 ● . . . . . 1 8

4 . 4 . 4 . 1 . . . . 0 0 1 6 @
4 . 3 . 1 . . . . . 0 . . 1 4
6 . 1 . . . . . . . . . . 2 4
3 * 5 . 7 . . . . * * * * 1 3
3 . 4 . . 0 0 0 . 0 . 0 . . 8
3 . 3 . 7 . 3 ● * . . . . * 8
4 . 5 . 8 . . . . . . . . 2 2
4 . 4 . 8 . 3 . . . * * . 2 1

5.2.1 ..00.... 23
5.2.2 ........ 23
3.3.2.10 ● *● *,. 5

3.3.5 ......... 7
4.4.6.2 ...... 19
4.3 .....**.** 14
3.5.1.1.1 ..... 9
3.5.1.1 . . . 0 . . . 9
3.5.1 ..*.***..9
5.3 ● **..*****
3.5.3.2 . . . . . .

3 . 5 . 3 . 1 . 1 . . * *
4 . 5 . 4 ● 0 . . . 0 0 .

3.4.3.1..00.0
4.4.3 . . . . . . 0 .

3.1.1 ..,0..00

23
11
11
22
9

1 6
3

.-

0 I

1
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?@Unting . 0 0 0 0 . . . . ● 0 0 0 0 . . . 0 0 ● 0 0 . 0 0 0 . 0 . *O . * 0 * 0 0 . ● . . 0 . 0 0 . 0 ● *O

Nameplate...00..00..0..00.0. . . . 0 0 . . 0 . . . . . . . . . . ● . . . . . 0 . . . 0 0

Nameplate and product marking ...● ● .● .● O● ● ● ● ● . ● ● ● . . . . . ● . . ● ●

NO load failuretest ..● ...● . . . ● ● . ● ● . . . . ● ● ● . . . . ● ● ● . . . . ● ● ● ● ●

~ loadoperation.........................................
No load test ..● ● ● ● ● ● *● ● ..● ● *● ● ..● ● .● ..● ● .● .● ....● ● ● ● ● ..● ..
Nmoperationalvibration..................................
Nonoperationalvibrationtest ● ...● ....● ● . ● . ● ● ● ● , . ● ● . ● ● ● ● . .

NOTES .. 0 0 . . 0 0 0 . . . . . . . . . . ● . 0 0 0 . 0 . . . . . . . . . . . . . . 0 0 . . . . ● 0 0 . . . 4

Nuclear,biologicaland chemical(NBC)protection.........
Nuclear,biologicaland chemical(NBC)test”...............

Oil system ● .....0.0 ● ......000 . 0 . 0 0 0 . . . ● . 0 . . . 0 . , ● . . 0 . . 0 . . ● *

Operationaltests ............O........O............00.....
Orderof precedence.......................................
Orderingdata .............................................
Overhungmoment ...........................................
Overrunning● .● ● ● .● *..● ..● ...● ● .● ..● ....● .● .● .● ...● ....● ..●

Overrunningcheck .....● ...0..● ..● ...0..● ● ● ● ● .● ..● ● ● ● ● ● ● ● **
Overrunningtest . . 0 . 0 . 0 . . . . . . . 0 . . . . . . . . 0 . . 0 ● O . . . . . * . ● . . 0 . .

PACKAGING.● ...0.*.● ● ● . . . . ● ● 0 ● ● . . . ● ● . ● ● ● ● * . ● 0 . ● . ● ● ● ● . ● ● . ● . .

Packing...................................................
Packings● ..● ● ● 0.● ..● ● ● .● .● .● ● .● ● ● ..● ..● ...● ● ● . . . 0 ● ● ● . . . ● ● ●

Performanceratings....o................O.....O......O....
Parts .....................................................
Parts ..........i..........................................
Partslist ................................................
Part number ...............................................
Post endurancecalibration................................
Preservation..............................................
Preservationapplication..................................
Pressurerate increase.O...........o........ti............O
Proofpressure......................O.....................
Proofpressurecheck ......................................
Proofpressuretest ...............OO......O...............—
Proofspin ..........................................O...O.
Proofspincheck ..........................................
Proofspin test .......O.................. .........O.....O.

Qualification..............................O.........O..O.
Qualification..............................................
Qualificationinspection...................O..............
Qualificationsample..’.● ● .....● .● ● ...● ● . ● . . . . . . . ● . ’ . ” . ● ● . ● . .

QUALITY ASSURANCE PROVISIONS● ● ● ● ...●“0● ● .● ● ● . . . ● ● . . . ● ● ● ● . . ●

Qualityconformanceinspection.....O..........O...O.O.....
Quickattachdetach (QAD)mounting.........................

Number Number

3 . 4 . 2 . . . . . . . . 9

3 . 5 . 3 0 1 . 0 . . . 0 1 0
3 . 5 . 3 ● * * 0 * 0 * 0 10
4 . 4 . 7 . 1 . 2 . . . . 2 0
3 . 3 . 2 . 6 . . . . . * * 5
4.4.4.5......
3.3.3.11.....
4.4.5.10● .*O*
6 . 0 0 . 0 . 0 . 0 . 0 .

3.3.8.1......
4.4.9 ● .*...**

3.3.2.10.1...
4.4.4 ● *..*.*.
2.2 .....*....
6.2 ● .*.*.*.**
3.4.4 ...*..**
3.3.2.3......
4.5.3 ...0.000
4.4.4.2......

5 ● ● .● .....● ..
5.2 ●........
3.5.1.2.1....
393.1........
3.5.1.2......
5.1.1..00..00
3.5.4.2......
3.5.3.2.1....
4.4.6.1.1....
5.1 ..........
5“.1.4.00..0..
4.3.1.2......
3.3.6.4......
4.5.6 ........
4.4.7.3......
3.3.6.3......
4.5.5 ● ......*
4.4.7.2..00.0

3 . 2 . . . . . .. . . .
6 . 3 . “ .. ● . ● ● ● . *
4 . 4 . . . . . . 0 9 . .
4 . 4 . 1 . . 9 . . . . .
4 . ● . 0 “ .. ● . ● . ● .
4 . 5 . . . . . . . . . .
3 . 4 . 2 . 1 . . . . . .

17
7
19
24
8
21

5
16
3
24
9
4
22
17

23
23
10
4
10
23
12
11
19
23
23
14
8
22
20
7
22
20

4
25
15
16
14
22
8
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Rain ..,.000.0........................ . 0 0 0 . . 0 0 . 0 . . 0 . . . . 0 , . 0

Rain test ....● ● OO● ....● .*● ● **.● ● ..● **O● . ● ● . . . . . . . , . . ● ● . . . .

Ratedtorquecalibration..................................
Rejectionandretest.● ● .● ..● .....● ● ● ● ● .● .● ..● ● ,......● .● ..
Reliability.......00...0..................0...............
Reliabilityand maintainabilitytests . . . . . . . . 0 . 0 0 . . 0 . . 0 . . .

REQUIREMENTS ● ● ● .● .● 0.....0. ● ● ● .● ....● O● *.● 0● 0● ● *● 0..*.O● ● ● =.
Responsibilityfor changes................................
Responsibilityfor compliance.0...00.0.........● 0.......● O
Responsibilityfor inspection.............................
Retentionof qualification................................

Safety ...*...0.0.● ..........● *● O....*,● ,.● ........● *● ● ....
Safetying..........0.00.00.● . . 0 . 0 . . 0 ● . 0 0 . . . . . . ● 0 . . . . . . . , . .

Sand and dust .● ● ....● . ● ● . . ● . , . ● ● ● ● ● ● ● ● ● ● . , ● ● . . ● ● . ● ● ● . ● . , . .

Sand and dust test ...............0.. .......0.. .00.,0... ● ..
Salt fog ● . 0 . . 0 0 0 . . . . . . . . 0 . ● . . . . 0 0 . . . . . . . . . . . ● * * *O . * . * . . . 0 0

Salt fog test ......● ● ● ● .● ● ● ● .● ● .● ● ● .● ......● ..● ● .● .....● .● ●

SCOPE ● *O, ● . . ● . ● . ● ● *O* . . ● * ● O ● . ● . ● . 0 ● . . . . . 0 ● . . . ● . ● . 0 ● . ● ● ● ● O*

scope ● .● ...● ..● .● .● .● ......● ● ● ● ● ● ....● ● ● ..,.● ..e● ...● ● . ● . ●

Screwthreads.............................................
Shearsection.............................................
Shearsectionstrength● ● ● ● ● ● ● .● ● ● .● ......● ....● ● . . . ● . ● ● ● . 0

Size and dimensions .......................................
Slip clutch .0.00..00 .00.0..... . . 0 0 . . . . 0 . . . . . . . . . ● . 0 . . . . 0 . .

Slip clutchtorque ● ● ..,..● .● ...,● ● ● ● .....● ● ● ● ,● *● . . . . . ● ● . .

Specificationsheets ......................................
Specificationsand standards..............................
Standardization...........................................
Standardparts ...● ● ...● ● ● .● ● ● ● ● .● ● ● .● ...● . ● . . . . . . . ● ● ● ● . ● . ●

Structuralperformance.O.o..................o..p..........
Structuraltests ..........................................
Subjectterm (keyword) listing..........X................
Survivability..0.0000..........● .0...0.0● 0.0.0.0..0...0.0.
Sustainedmotoring...............................O........
Sustainedmotoringtest ....0.....0.,.000,...0.00..● 0 0 0 0 . . 0

Taperedpipe threads......................................
Teardowninspection.......................................
!llemperaturerange.........Y..............O................
Test completion............................................
rnrquelimitingdevice ....................................
rnrquelimitingdevicetest ................0....0..0... 0 . 0

Unit packs ................................................
Unitizedloads ● ● ● ● ● . , . . . . . ● ● ● ● . ● . . ● ● . . ● . . ● . ● ● ● . ● ● ● ● . . ● . . ● ●

Vibration
Vibration

● ● ● ● .’. ● . ● . ● ● ● ● ● . . ● ● ● ● ● ● ● . . . . . . . ● . . ● . ● . ● . ● * . . . . ● ● .

monitoring..● ● .● ● ● *● ...● ● ● ● ● .● ● . . ● . o ● . . ● . ● ● . ● ● ● .

Number Number

3 : 3 . 3 . 7 . * * * . *
4 . 4 . 5 . 6 . . . . . .
4 . 5 . 2 . . . . . . . .
4 . 4 . 1 2 . . . . . . .
3 . 3 . 4 . . . . . . . .
4 . 4 . 6 . . . . . . . .
3 . . . ● . ● . . . ● ● ●

3 . 5 . 6 . 3 . . . . . .
4 . 1 . 1 . . 0 . . . . .
4 . 1 ● * * . . . . . . .
4 . 4 . 1 3 . . . . . . 0

3.5.8 ........
3.5.1.2.5....
3.3.3.10● O . . *

4.4.5.9....**
3.3.3.9......
4.4.5.8......
1 ..*..*..*.● .
1.1 . . . . . . . 0 0 .

3.5.1.2.2....
3.3.2.5.1....
4.4.4.4.1● .*.
3.4.1 ........
3.3.2.5.2....
4.4.4.4.2....
3.1 .*.**...**
2.1.1 ........
3.5.4.1......
3.5.4.1.2....
3.3.6 ........
4.4.7 ........
6.4 ..........
3.3.8 ........

6
1 8
2 2
2 1

7
1 9

3
1 3
1 4
1 4
2 1

1 3
1 0

7
1 9

6
1 8

1
1

1 0
5
17
8
5
17
3
1
11
12
7
20
25
8

3.3.2.8....... 5
4.4.4.7......

3.5.1.2.3....
4.4.11......0
3.3.3.1● ..*..
4.4:6.1.2....
3.3.2.5......
4.4.4.4......

5.1.5 ....***.
5.2.3........

3.3.6.2......
4.3.3 ........

17

10
21
6
19
5
17

23
23

7
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lbrkmanship............................................... 3.6 ..,.*...*.13
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q
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