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MIL-~-7997C
24September1981
Superseding
MI~-M-79973
15October1973

MILITARYSPECIFICATION .“
MOTORS,AIRCRAFTHYDRAULXC,WW’ANTDISPLACEl@TI

GENERALSPECIFICATIONFOR
,.

Thisspecificationisapprovedforuse‘bya,U””Departmentsand
*

AfjenciesoftheDepartmentofDefense. ,
..

1. SCOPE *
.

1.1Scope.ThisSpecificationcoverscons&antd.~splacementhydraulic
motors,generallyremotelymounted,usinghydraulicfluidunderpressure
astheener~transfermediumfordrivingvarious‘a-ccessori.es.Hydraulic
motorsshallbesuitableforuseinaircrafthydraulicsystemsconforming
toandasdefinedin‘MIL-M-5440andMIL-H-8891”asapplic~ble.

1.2Classification.Aircraftcons~an$d%splac~enthydraulicmotors
shallbeofthefollowingtypes

.

andclasses,&s..#ed.f+ed(see6.2):. ... ....*9......,.-..’ . RatedS“

. TypeI. -65°F(-54~c)tO
Type11.-65QF(-54C)tO
Type 111.-65°F(-54°C)tO

class 1500’.1500psi(103
class3000.3000@ (207
class4000.4000psi(276

+l’io”p(71°c) IIOUF(43°~)
+275°F(135°C)225°F(1’07c)
+390°F(200°C)350°F(178QC)

Bar)ratedinletpressure
13ar)rated%nletpressure
Bar)ratedinletpressure

CategoryA: Secondary.Secondaryflightcontrols,winches,g-
drives,constantspeeddrives,transferpackages,etc.

CategoryB. Primary.
etc.See
endurance

Primaryfli$htcontrols,modulatingslats,
Para4.6.15forutilityandprimarymotor
testrequirements.

Beneficialcomments(recommendations,additions,deletions)andany
pertinentdatawhichmaybeofuseinimprovingthisdocumentshouldbe
addressedto:NavalAirEngineeringCenter,EngineeringSpecifications
andStandardsDepartment(Code93),Lakehurst,NJ 08733~byusingthe
self-addressedStandardizationDocumentImprovementProposal(DDForm
,1426)appearingattheendofthisdocumentorbyletter.
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2. AppLICaLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks . Unless otherwise specified,

the following specifications, standards, and handbooks of the issue
listed in that issue of the Department of Defense Index of”Specifications
and Standards (DODISS) specified in the solicitation form a part of this
speeification to the extent specified herein.

SPECIFICATIONS

NN-P-530

QQ-C-320

QQ-N-290

QQ-P-416

QQ-s-365

QQ-Z-325

PPP-B-566

PPP-B-585

PPP-B-591

PPP-B-601

PPP-B-621

F’PP-B-636

PPP-B-676

PPP-T-60

MILITARY

MIL-P-116

MIL-B-121

Plywood - Flat Panel

Chromium Plating (Electrodeposited)

Nickel Plat;ng (Electrodeposited)

Plating, Cadmium (Electrodeposited)

Silver Plating (Electrodeposited)

Zinc Coating, Electrodeposited, Requirements
for

Boxes, Folding, Paperboard

Boxes, Wood ,“Wirebound

Boxes, Fiberboard, Wood-Cleated

Boxes, Wood, Cleated-Plywood

Boxes, Wood, Nailed and Lock-Corner

Box, Fiberboard

Boxes, Set-Up

Tape: Pressure–Sensitive Adhesive, Waterproof,
for Packaging

Preservation, Methods of

Barrier Naterial, Greaseproofed, Waterproofed,
Flexible
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MIL-C-5501

MIL-C-5541

MILdl-5606

MIL-H-6083

NIL-A-8625

MILdb$775

kmL-F-8815

MILA-8879

MIL-H-8890

MIL-L-10547

MIL-’T-10727

MXL-C-11796

MIL-P-15024

MIL-C-16173

MU-F-25682

MIL-C-26074

CapsandPlugs,Protective,DustandMoisture
Seal

ChemicalFilmsandChemicalFilmforAluminum
andAlwmimumiiLhyS

HydraulicFluid,PetroleumBase,Aircraft,
Missile,andOrdnance

HydraulicFluid,PetroleumBase,Preservation
andTesting

AnodicCoatings,forAluminumandA@minum
Alloys

HydraulicSystemComponents,Aircraftand
Missiles,GeneralSpecificationfor

FilterandFilterElements,FluidPxessure,
HydraulicLine,15MicronAbsoluteand5Micron
AbsoluteType11Sy@tems

ScrewThreads,ControlledRadiusRootWith
IncreasedMinor‘Diameter;GeneralSpecification
for

HydraulicComponents,Type111(-65°to450°F),
GeneralSpecificationfor

Liners,Case,andSheet,Ovemrap,Water-
VaporprooforWaterproof,Flexible

TinPlating;Electrodeposi.tedorHotDipped,
fcrFerrousandNonferrousMetals

CorrosionPreventiveCompound.Petrolatum?Mot
Application

Plate,Identification-InformationandMarkings

Garrosion‘PreventiveCompound,SolventCutback,
ColdApplication

FilterandFilterElement,FluidPr&wre,
Mydrauli$,absolute,25Micron,-65to+450°
and+600F

Coating,Nickel-Phosphorus,ElectrolessNickel,
Requirementsfor

!0
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MIL-H-83282

MIL-P-83L61

STANDARDS

MILITARY

DOD-STD-1OO

MIL–STJ)-129

MIL-STD-130

MIL-STD-143
I

MIL-STD-276
I

~

MIL-sTD-280

MIL-STD-781

MIL-STD-81 o

MIL-sTD-889

MS3332

MS3335

MS21344

MS28773

MS28774

MS28775

.MS28782

MS28783

f.fs33649

MIL-M-7997C

Hydraulic Fluid, Fire Resistant Synthetic
Hydrocarbon Base, Aircraft

Packings, “Treformed-Petroleuu Hydrau~c .l?Iuid
Resistant ‘Improved Performance @ 275 F (135°C)

:Eng5neering Drawing Practices

Marking for Shipment and Storage

.Ident.if.icationMarking of U.S. .Mtlitary ‘Property

Specificatio& and Standards, Order of Precedence
for the ‘Selection of

Impregnation of Porous Nonferrous Metal Castings

Definitions df Item Levels, Item Exchangeability
Models, and .Related Terms

Reliability Tests: Exponential Distribution

Environmental Test Methods

Dissimilar Metals

Flange - Accessory, 5,’000B.C. Round, Design

Standard for

Spline Details, Accessory Drives and Flanges

Fitting, Installation of Flared Tube, Straight
Threaded Conriec”tors‘Design Standard for

Retainer, Packing Backup, Tetrafluoroethylene,
Thread Tube Fitting Boss

Retainer, Packing Backup, Single Turn, Tetrafluoroetfiylene

Packing,, Preformed, Hydraulic Plus 275 Qeg. F
(0-Ring)

Retainer, Packing, Backup, Teflon

Ring, Gasket, ,Backup, Teflon

Boss , Fluid Connection, Internal Straigtit
Thread

4
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AIRFORCE-NAVYAERONAUTICAL

ANDI0260 FlangegTypeXAccessoryMounting

ANDI0261 Flange,TypeXIAccessoryMounting

AND10262 Flange,TypeHI AccessoryMountiq@

(Copiesofspecifications,standards,handbooks,draw$ngs,and
publicationsrequiredbymmufacturersinconnectionwith@pecific
acquisitionfunctionsshould be obtatnedfromthecontractingactivity
orasdirectedbythecontractingofficer.)

2.2Otherpublications.Thefollowingdocumentformsapartofthis
specificationtotheextentspecified‘herein.Theissuesofthedocuments
whichareindicated,asDoDadoptedshallbetheissuelistedinthe
currentDoDISSandthesupplementthereto,ifapplicable.

SQCIIH’YOFAUTOMOTIVEENGINEERS

AIR-1362. PhysicalPropertiesofFluids

(ApplicationforcopiesofSAEpublicationsshouldbeaddressedto
theSocietyofAutomotiveEngineersrInc.!400CommonwealthDri.vex
Waxrendale,PA 15096.)

2.3Orderofprecedence.Intheeventofacanflictbetweenthetext
ofthisspecificationandthereferencescitedherein,thetextofthis
specificationshalltakeprecedence.

3. REf.yJIRmENTs
3.1Firstarticle/quaUfication.Themotorsfurnishedunderthis

specificationshallbeaproductwhichhssbeentestedandpassedthe
firstarticleorqualificationasspecifiedinthedetailspecification.

3.2Precedence.Therequirementsof‘MIL-H-8775orMIL-H-8890,as
applicableapplyasrequirementsofthisspecificationwiththeexceptions
andadditionsspecifiedherein.Incaseofconflictbetweentherequiremen
ofthisspecificationandthedetailspecificationtherequirementsof
thedetailspecificationshalltakeprecedence.

3.3Selectionofspecificationsandstandards.Speci.ficqtionsand
standardsfornecessary‘commoditiesandservicesnotspecff$edherein
shallbeselectedinaccordancewithMZL-STD-143.

3.4Materials.Materialsusedinthemanufactureofhydraulicmotors
shallbeofhighquality,suitableforthepurpose,andshallconformto
theapplicableGovernmentspecifications.Materialsconfor@ngtothe
motormanufacturersspecificationsmaybeusedprovidedthespecification.
areacceptabletothe,procuringactivityandcontainprovisionsfor
adequatetests.Theuseofmotormanufacturer’sspecificatimsshall
notconstitutewaiver of otherapplicablespecifications.

5
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3.4.1 Metals. All metals used in the construction of hydraulic
motors, except those which are in constant contact with the hydraulic

fluid, shall be of a corrosion-resistant. type or shall be suitably
protected to resist corrosion. The use of dissimilar metals, especially
brass, copper, or steel in intimate metal–to-metal contact with aluminum
alloy, shall be avoided wherever practicable, Dissimilar metals are
defined in MIL-STD-889.

3.4.1.1 Type I system motors. Except for internal surfaces in constant
contact with hydraulic fluid, ferrous alloys shall have a chromium
content of not less than 12 percent or shall be suitably prptected
against corrosion as specified in 3.4.2.1. In addition, tin, cadmium
and zinc platings shall not be used for internal parts or on internal
surfaces in contact with hydraulic fluid or exposed to its vapors. O-
ring grooves for external seals shall not be considered as internal
surfaces in constant contact with hydraulic fluid. Magnesium shall not
be used.

3.4.1.2 Type II and type III system motors. Ferrous alloys shall
have a chromium content of not less than 12 percent or shall be suitably
protected against corrosion as specified in 3.4.2.1. In addition, tin,
cadmium and zinc platings shall not be used for internal parts or on
internal surfaces in contact with hydraulic fluid or exposed to its
vapors. Magnesium shall not be used. Where,performance or reliability
of the motor will be jeopardized by the use of materials and processes
as specified in 3.4.1 and 3.4.2, alternate materials or processes may be.
used, subject to the approval’ of the procuring activity. Such materials
or processes shall be selected so as to provide the maximum degree of

ocorrosion resistance consistent with the performance requirements.

3.4.2 Corrosion protection. Metals which do not inherently possess
adequate corrosion-resisting characteristics shall be suitably protected,
in accordance with the following subparagraphs, to resist corrosion
which may result from such conditions as dissimilar metal combinations,
moisture, salt spray, and high temperature deterioration as applicable.

3.4.2.1 Ferrous and copper alloys. Ferrous alloys requiring
corrosion preventive treatment, and all copper alloys, except for parts
having bearing surfaces, shall have a suitable electredeposited metallic
coating selected from Table 1. Cadmium and zinc plating shall not be
used for internal parts or on internal surfaces in contact with hydraulic
fluid or exposed to its vapors and not where subject to abrasion. Where
not indicated, class and type are at the option of the manti~acturer.

.TABLE I. Metallic coatings,

Cadmium Plating QQ-P-416, Type II, Class 2
Zinc Platilg QQ-Z-325, Type II, Class 2
Chromium Plating QQ-c-320
Nickel Plating QQ-N-290
Silver Plating QQ-S-365
Tin Plating MIL-T-10727, Type I
Electroless Nickel MIL–C–26074

o

6
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. Othermetalliccoatings,theuseofwhichhasbeendemonstratedtobe

o
satisfactorytothepurchaser,suchaselectrodeposited85percenttin,
15percentcadmiumalloymaybeused.

3.4.3Anodizing..Unlessotheml.seauthorized,allahmiqumalloys
shallbeanodizedinaccordancewith‘MIL-A-8625,exceptthattnthe
absenceofabrasiveconditionstheymaybecoatedwithchemicalfilmin
accordancewithMIL-C-5S41.The&cep&msmatedwillbesubjecttothe
approvaloftheprocuringactiv~ty.

3.4.4castings.castings shallbeofhighq,~lity,clew,som~d~and
freefromcracks,blowholes,andexcessiveporosityandotherdefects.
Defectsmotmateriallyaffectingthesuitabilityofthecastingsmaybe
repairedatthefoundryorduringmachiningbypeening,impregnation,>
welding,orothermethodsacceptabletotheprocuringactivity.Inspection
andrepairofcastingsshallbegovernedbyqualitycontroltechniques
andstamdard,ssatisfactorytotheprocuringactivity.Whenimpregnation
castingsareused,theyshallbeinaccordancewithimpregnationprocedures
andinspectionsrequirementsofMXL-STD-276.

3.4.SSeals.ForTypeIsystemmotors,staticanddynam$cseals
wherepracticable,shallbeinaccordancewith14S28775.ForType11
systemmotors,staticanddynamicseals,whe~epracticable,shallbein
accordancewithMILFI?-83461(improvedperformanceat+275°F}.Backup
sealsshallbeinaccordancewithMS.28773,MS28774,M,s28782,orMS28783.
NonstandardsealsnecessarytodemonstratecompManc@tith the requ~r==ts .

o

ofthisspecification,maybeusedsubjecttotheapprovaloftheprocuring
activity.ForType111systemmotors,@ealsandback-upringsused
shallbeswbj,ecttoapprovaloftheprocuringactivity.

3.5.1Directionofrotation.Unlessotherwisespecifiedinthe
detailspecification,thehydraulicmotorsshalloperatesatisfactorily
ineitherdirectionofrota~ion.Itshallnotbenecessarytoalterthe
motortoaffectachangeinthedirectionofrotation,butmerelyto
reversethedirectionofflow.

3.5.2Ratedspeed.Therated speedofamotorshall‘bethemaximum
speedatwhichthemotor1sdesigned.tooperatecontiriuouslyatrated
temperatureandrateddifferentialpressure.Theratedspeedshallbe
measuredandstatedasRPMofthemotoroutputshaftandshallbespecified
inthedetailspecification.

3.5.2.1Overspeed.
impairedafterdriven
RPM,for30minutes.

3.5.3Shaftseal.
suitablesealforthe

J&orperformanceandintegrityshallnotbe
atintermittentspeedsupto125percentofrated

Thehydraulicmotorshallbeprovidedwitha
motorshaft.Nochangesoftheshaftsealshall

berequiredforoperationineitherdirectionofrotation.Theshaft
sealshallbecapableofmeetingthetestsandenvironmentsspecifiedin
Section4.

7 I
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3.5,4 Drains. The motor body shall be provided with case drain and
seepage drain connections a,@ plugs as spiicified in the detail specification.

3.5.5 Lubrication. TW hydraulic motor shall be self-lubricating o

with no prbvisioh other than the ciiculitihg fluid.

3.5.6 Baiance. Tliemoving parts of the hydraulic motor shall be-
inherently 15ilanced, and the motor shall not emit abnormal vibrations
under conditions of operatidn at all speeds up to,’and including the
maximum speed. The self induced vibration limitations at the operatiqg
conditions shall be as specified in the detail specification.

3.5.7 Torque pulsations. Tliemotor shall be designed to deliver
continuous torque without exc&sive amplitude ripple (over + 10%) when
the motor is operated within the iited speed range under an; of the
conditions specified in Section 4 O? is detailed in the detail specification.

3.5.8 Dimensions. The extertial envelope dimensions of the hydraulic
motors shall c06form to applicable drawirigs as specified i“ the detail
specification.

3.5.9 Weight. The dry weight of the completely assembled motor shall
not exceed the vdl”e spefiified’in the detail spefiifibation and shall be
specified on the instailatiori tliatiing. when required by the detail
specification, the wet tieight shall also be specified on the installation
drawing.

3.5.10 ports. Unless other$.$isespecified in ttiedetail specification,
the port b= shall Corifdiiikd MS33649. .0

3.5. 10.1 I?ort structural sti~rigtii. The structu?ial design of the
ports and of ihe gff&E&d sect&& of the motor hoiisirigshall be such as
to wi.thstafidthe application of a toique 2.5 times the maximum steel
tubing value <p@dified in MS213@li i@ultirig froii the attachmeiit or
removal of fittings And Hoses Wii.4riiristallirigiiir&doving motors during
field maintenance without perrnaiientdistortion or impairment of function.

3.5.10.2 Port marking. Inlet, outlet; and case drain ports shall be
identified Orieach motor by clear aid permanent markings.

3.5.11 Mo~or mountin~. Ile”rnotor sfiallincorporate ? standard mounting
flange, uhic’tisliallbe in accortiance with either AhD10260, ADI0261,
AWD10262, or Ms3332; or as specified in the detail specification. Motor
operation Shall not be impaired by motintirigthe motor in any possible
orientation.

3.5.11.1 Mounting inteff~~~: The oil holes and oil flow specified on
AND1026O, AND10261, and A!WI10262 shall not tieapplicable.

3.5.11.2 Drive shaft loading. Motnrs shall be designed to absorb all
self generated tliiiistand iadiii. loads. If *Y additional thrust or
radial loads are imposed on thfieiteinal drive 8haft such as fan drive

applications, they shall be .re~leited in tti&detail specification.

8
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3.5.11.3Wetsplines.Whenspecifiedinthe

o
lubricated(spray)splinesshallbedesigmedin
unlessothe~i,sespecified.

3.5.12Shearsection.Themotorshaftshall

detailspeci.fictit$onoil
accordancetithMS3335

motshearw@nsubjected
toaminimumtorqueof3.0timesrated.Whenrequestedbytheprocuring
activity,aminimumandmaximumshearvaluewillbereferencedonthe
applicabledrawing.

3.5.13Self-containedfailure.Themotorshallbedesignedtocompletely
containallInternalpartsintheeventofa failureduetoanaverspeed
condition.Maximumoverspeedconditionsshallbeincluded$nthedetail
specification.Nolossoffluidfromthemotorshalloccurasa result
ofthefailure,otherthantheexternalandshaftseal~~akagesspecified
i.nthedetailspecifi.cati.on.

3.6Partnumberingofinterchangeableparts.Allpartshavingthe
samedesignactivityFSCM(FederalSupplyCodeforManufacturers)and
partnumbershallbeinterchangeable& definedinMXL-STD-280.The
itemidentificationandpartnumberrequirementsofDOD-STD-1OOshaSl
governthedesignactivitypartnumbersandchangesthereto.

3.7Screwthreads.Allscrewthreadsshallbeinaccordancewith
MIL-S-8879.

3.8Threadedparts.tilinternalorexternalthreadedpartsshallbe

o

positivelylockedbya methodapprovedbytheprocuringactivity.

3.9Performance.Themotorshallsatisfytheperformancerequirements
specifiedherein.

3.9.1Hydraulicfluid.Thedetailspecificationshallspecifythe
hydraulicfluidrequiredforthatparticularapplication.Ifmotspecified,
Ml&-H-5606shallbeusedasa fluidfordesignandtesting.

3.9.1.1Hydraulicfluidproperties.Thevalueof the followfng
physicalproperties,bulkmodulus,viscosity,densi.tysspec%ficheat
~hermalc&d~ctitity,andthermalexpansionforthehydraulicfluidsis
definedinAIR-1362.Thesearereq,u$redfordetaildes~~andanalys%
andareconsideredtobenominalvalues.

3.9.2Ratedinletpressure.Theratedinletpressureofthehydraulic
motorshallbespecifiedinthedetailspecification.Thispressureis
definedasthe&ximumsystempressuref& whichthemotorisdesigned
tooperatecontinuouslyatratedtemperatureandratedspeed.Itshall
conformtooneofthemotorclassesspecifiedinparagraph1.2.

I 3.9.3Operatingpressures.TheoperatingpressureIimitaandpeak
impulsepressurefortheinletandoutletshallbespecifie~inthe
detailspecification.

9
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3.9.4 tited temperature. The rated temperature of the hydraulic
motor shall be specified in the detail specification. This temperature
is defined as the maximum continuotis fluid temperature at th~ inlet port
of the motor. It shall be expressed in degrees Fahrenheit ( F).or
degrees Celsius (.°C)and shall ”conform to one of the motor types specified
in paragraph 1.2.

3.9.: Rated differential ,pressure. The rated differential pressuIe
shall be defined as the measured differential pressure between the inlet
and outlet ports of the motor. The rated differential pressure shall be
specified in the detail specification.

3.9.6 Rated torque. The rated torque shall be defined as the output
torque of the motor at rated differential pressure, rated temperature
and rated speed. The rated torque shall be as specified in the detail
specification.

3.9.7 Vibration. Motors shall be capable of withstanding vibrations
generated by the driven access,ji~. Unless otherwise specified in the
detail specification, motors shall be vibration tested per paragraph
4.6.11.

3.10 Life. The life of hydraulic motors may be stated in the following
ways: —

,.,,

3.10.1 Calendar life. The total calendar time during which no maintenance
is required for age related reas&ts.

●
3. 10.2 Storage life. Time of storage condition (conditions of environment

should be specified) may be given as a percentage of calendar life.

3. 10.3 Standby life. Life of a unit installed in a secondary or
standby system which is operating’ on an intermittent basis.

3. 10.4 Service life. The accumulation of operating time under service
conditions, without overhaul.

3.10.5 Wted endurance. The rated endurance of a motor is defined as
the total number of hours of operation to be included in the end”ra”ce
phase of the first article /qualif’icatioh tests. Unless othetiise stated

in the detail specification, the value of the rated endurance shall be
750 hours for Type I and Type 11 models and 25o hours for Type III models.
A cyclic endurance test is ‘specified in Table IV for Category B motnrs.

3.10.6 Reliability. Unless otherwise specified in the detail specification,
the motor shall have a upper mean-time-between failure (MTBF) B. as
defined in MIL-STD-781, of 2000 hours at a discrimination ratio of 3.0:1
and a decision risk of 10 percent.

3.11 Markings. All markings shall be durable to withstand effacing

or obliteration resulting from service usage.

I
10
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3.11.1
direction
motorhousingasindicatedontheapplicabledrawings.

MIL-M-7997C
Directionofrotation.Thecorrespondinginletpcwcforeach
ofrotationshallbeclearlyandpermanentlymark?donthe

3.12Identificationofproduct.

3.12.1Nameplate.AnameplateconformingwithMIL-P-15024containi~
thefollowing,i,nformstionlegiblyfilledinshallbesecurelyattached
tothemotor.Theinformationmarkedinthespacesprovidedshall.bein
accordancewithMIL-STD-1300

MOTOR,AIRCRAFTHYDRAULIC

Torque at rateddifferentialpressure
Rateds~d — rpm
Type
Class
Displacement,cu.in.(cm3)perrevolution(cm3)
‘ManufacturertsPartNo.
Manufacturer’sSerialNo.
ContractorOrderNo.
Manufacturer’snameortrade-mark
Fluid

3.13Workmanshi~.Alldetailsofworkmanshipshallbeinaccordance
withhigh-grademanufacturingpracticesforaircrafthydraulicmotors.

4. QUALITYASSURANCEPROVISIONS
—

4.1Responsilri.lityforinspection.Unlessothetisespec%.fiedinthe
contract.thecontractorisresponsiblefortheperformanceofall
inspectionrequirementsasspec~fiedherein.‘Ekceptasotherwisespecified
inthecontract,thecontractormayusehisownoranyotlmrfacilities
&tuitablefortheperformanceoftheinspectionrequirementsspecified
hereim,umlessdisapprovedbytheGovernment.TheGovernmentreserves
therighttoperformanyoftheinspectionssetforthinthespecification
wheresuchinspectionsaxedeemednecessarytoasaurethatsuppliesand
servicesconformtoprescribedrequirements.

a. Firstarticle/qualificationimapection(see4.3)*

b. Qualityconformanceinspection(see4.4).

4.3Firstarticle/qualificationinspection=Thefirstarticleinspection
shallconsistofalltheinspectionsofthisspecification(see4.6).

Downloaded from http://www.everyspec.com
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1
4.3.1 Sampling for first arciclefqualification inspection. Unless

otherwise specified. as soon as Practicable after award of a contract or
order, the contractor shall furnish 2 production representative hydraulic
motors for inspection to determine conformance with this spe~ification.
The samples shall be identified with the manufacturer’s part Dumber and
contract number and shall be inspected as specified herein apd in accordance

I with the contract or order (see 6.2) .

4 .3.2 First article/qualification tests. The first articl~ inspection
shall be conducted as described under “Inspection Methods” (paragraph
4.6). The inspect ions’shall be conducted in the order listed under 4.6
and in the fpll~ing sequence: Individual tests and sampling tests.
First article inspection may, at the option of the testing activity, be
supplemented with tests under actual service con~itions or may be partially
or completely wai”ed based on similarity to units previously subjected
to first article tests.

4.4 Quality conformance inspection. The quality conformance inspection
shall consist of individual tests and sampling tests (when applicable).

4.4.1 Quality conformance tests. Each hydraulic motor submitted for
acceptance under contract shall “be subjected to the following examination
and tests in the order listed. In addition, each motor shall be subject
to any other tests specified hezein, which the Government Inspector
considers necessa~y to determine conformance with the requirements of
this specification.

::

::
e.

f.

g.
h.

Examination of Product
Break-In-Run

Rated Speed Run
Proof Pressure Run
Shaft Seal and External
Leakage

Consumption

Torque-Stalled
Stalled Leakage (Individual
Test)

(4.6.1)
(4.6.2)
(4.6.3)

(4.6.4)

(4.6.5.1)
(4.6.7)
(4.6.6.2)

(4.6.8.2)

4.4.2 Sampling tests. When ?.eguested by the procuring activity, one
hvdraulic motor from the first 50. and one from everv 500 thereafter..
wfiich have passed the required iq,dividual tests, shall be selected at
random by the Government Inspector and subjected to
as described under “Inspection Methods”. The basis
shall be the total continuous production run of any

the following tests,
for motor sampling
given model.

a. Low Temperature OperatioI. (4.6.12)
b. Shaft Seal Leaka:e (Sampling

Test (4.6.5.2)
c. Stalled Leakage (Sampling

Test) (4.6.8.1)
d. Torque (Sampling Test) (4.6.6.1)

12
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‘o
I

‘o

e.
f.

8=
h.

::

Torque-Stalled(SamplingTest)(4.6.6.3)
Torque-Breakout(Sampling
Test) (4.6.6.4)
VibrationTests (4.6.11)
OscillatingEnduranceTest
Apparatus (4.6.13)
EnduranceTest (4.6.15)
Recalibration (4.6.15.6)

4-4.2.1Rejectionandretest.Whensamplingtestsarespeci.fledona
numberofmotorsthatareselectedfromaproductionrunandoneormore
ofthis numberfailscomeetthespecifiedtest(s),acceptanceofall
itemsstillonhandandsubsequentproduction”willbewithhelduntilthe
extentandcauseoffailureisdetermined.Foroperationreasons,
individualtestsmaybecontinuedpendinginvestigationofasampling
testfailure.However,finalacceptanceoftheitemsonhandandsubsequent
productioniscontingentupontheprocuringactivitiesdecisionregarding
acceptanceofthecorrectiveactionontheproducttoconformtospecification
requirements.Whencorrectiveactionhasbeenaccomplished,allnecessary
testsshallberepeated.Ifinvestigationindicatesthatthedefects
mayexist5.nitemspreviouslyaccepted,fullparticularsconcerningthe
defects,includingrecommendationsforcorrection,shallbefurnishedto

theprocuringactivity.

4.5Testconditions.

4.5.1Cleaninq.Alloilandgreaseorothercorrosion-resisting
compoundsshallberemovedfromtheInteriorandexteriorpartsofthe
hydraulicmotor.

4.5.2Directionofrotation.Unlessotherwisespecified,eachmotor
maybeinstalledandCestedineitherdirectionofrotation.

4.5.3Fluid.Unlessotherw%sespec$fied,alltestsshallbeconducted
usinghydraulicfluid.conformingtoMIL-H-5606forqualityconformance
inspection.MIL-H-6083fluidmaybeusedforType‘Isystems.

4.5.4Measurementsandapparatus.Testapparatusshallbesetupto
accuratelyrecordtestconditionsasspecifiedherein.Hydraulicflow
tothemotorinletwillberecorded(highpressure)unlessotherwise
specif$edinthedeta%lspecification.

4.5.4.1Inletpressure.Theinletpressureshallbemeasuredwitha
pressuregagelocatedasclosetotheinletportaspractical.

4.5.4.2Outletpressure.Theoutletpressureshallbemeasuzedwith
apressuregageasclosetotheoutletportaspractical.

4.5.4.3Fluidflow.Thefluidflowfromtheinletortheoutletand
casedrainasspecifiedshallbemeasuredbyanymethodwhichtillgive
resultswithin1percentaccuracy. P

4.5.4.4Motorspeed.Themotorshallbemeasuredatashaftdirectly
camnectedtothemotorshaftor,positfvelyddvenfromthatshaft.

13’
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4.5.f+.5 Torque. The torque.developed by the motor shall be measured
in any suitable manner, such as with a dynamometer.

4.5.4.6 Accuracy. Accuracy of the instrumentation for all tests
shall be consistent with the accepted industry practice and the degree
of accuracy considered achieved shall be attested co in the test records.

4.5.5 oil temperature. Unless otherwise specified, the fluid inlet
ternerature shall be the rated temperature, i.e., Type 1, ll~” + 5°F
(4J’+20C) Type ~1

, 225° + 5°F (107° + 5°C), Type III, 350 +–lOOF
(l J80–+ 5°C~.

— — —
—

4.5.6 Filtration. A 10 microrinominal or equivalent filter shall be
installed for all tests, except in the endurance teat where filtration
shall be per paragraph 4.6.14.2.

4.6 Inspection methods.

4.6.1 Examination of produc~. The motor and component parts shall be
examined to determine compliance with the applicable drawings and with

all other requirements of this specification for which there are no
specific procedures or tests.

4 .6.2 Break–in-run. The break-in-run shall be for a duration of 1
hour and shall be made at a minimum of one-half rated speed while the
shaft is loaded to impose a minimum of 1,500 psi (lo3 Bar) inlet pressure.
At the option of the procuring activity the break-in-run may be reduced
to not less than 1/2 hour.

4 .6.3 Rated speed run. Run at speeds beginning at 1/2 rated speed
and increase at equal speed increments of fixed duration and increasing
pressure to include one increment at rated speed and rated pressure.
Run of 1.5 hours ”total. Shaft seal leakage shall not exceed 5 ml/hr
during this test.

4.6.3.1 Overspeed run. The motor shaft shall be unloaded. With
return pressure set to 100 + 50 psig accelerate the motor to 125 percent
of rated speed unless other;ise specified in the detail specification
for two minutes. There shall be no evidence of case drain flow surges
or speed instability.

4 .6.4 Proof pressure run. The motor shall be operated for 1 minute
at a speed not less than rated, 5~0 psi~ (35 Bar) outlet pressure, 125
percent rated inlet pressure, 125 ~ 10 F inlet oil temperature, and a
case pressure of 500 psi (35 Bar). The motor shaft shall be locked
against rotation. Pressurize the inlet port to 4500 ~ 58 psi, with case
and return at O to 100 psi. Fluid temperature to be 100 ~ 25°F.
Retain above pressure for 2 minutes. If hi-directional motor, repeat on
alternate inlet port. There shall be no fluid leakage suffic~ent to
form a drop through the motor housing or cover, or at the gasket or
ports. The rate of drive shaft seal leakage shall not exceed 1/8 ml per
minute or as specified in the detail specification.

14
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4.6.4.1Teardouninspection(optional).Afterthebreak-in-runand
prooftests,themotormaybedisassembledandinspected@ theoption
Oftherotormanufacturer;If
themotorshallbereassembled
4.6.4,Ifatanyphaseinthe
theentirequalityconformance

allpartsareinacceptabl~condition,
andre-runinaccordancew~thparagraph
testing,workingpartsre~@rereplacement~
testprocedureshallberdpeated.

4.6.5Shaftsealleakage.

4.6.5.1fiaftsealand~terma~lea~ge.Theshaftse~lleakage
shallbedeterminedat50percentratedspeed~ratedinletpressure,25
to200psig(2-14Bar)outletpressure,2!3to2?)0psf.g(2-14Bar)case
drainlinepressure.Unlessothemd.sespecifiedinthe@tailspecificatio
therateofshafts~lleakageshallnot~ceed5mlperhour.

4.6.5,2Shaftsealleaka~e(samplin~test).Theshaftsealleakage
shallnotexceed5mlperhourwhenthemotorisoperatedunderconditions
c~ledforwalerparagraphsheaded“Torque(samplingteSt)’T (4.6.6.1),
“Stalledleakage(samplingtest)”(4.6.8.1),and“Torque-hreakowt(sampling
test)”(4.6.6.4).

4.6.6Torque.

4.6.6.1Torque{samplingtest).Theoutputtorque
bemeasuredat160~15UFoilinlettemperatureafter

of
at
themotorshall
least5minutes

ofoperationundere~choftheconditionsspecifiedinTableII.

TABLE11.Torque(samplinRtest)conditions.
t 1 n a

MotorSpeed MotorOutletam? MotorDifferential[
Percent CasePressure Pressure
Rated 1

i
~

25 25-200psig(2-14km) Rated
50 25-200psig(2-14Bar) Rated
100 25-200p~ig(2-14Bar) Rated I

Theoutputtorqueumderanyoftheaboveconditionsshallbemotless
thantheratedtorquespecifiedinthedetailspecification.

4.6.6.2Torque-stalled.ThestalledoutputtorqueofRhemotorshall
bemeasuredwithratedinletpressure0-200psig(0-14Bar)outletand
casepressureand115°~ 10°Finletfluidtemperature,T~pmeasurements
shallbemadewiththeoutputshaftlockedatfourequallyspacedpositions
withinonerevolution.“Thepressureshallberemovedandre-applledfor
eachtestpoint.Thetorquemeasurementshallbemadeafterapplying
thepressure.Theminimumtorquemeasurementandmaximwmdifferential
pressurepermissibleshallbespecifiedh thedetailspecification.

4.6.6.3Torque-stalled(samplingtest).Conducttestssindicatedin
4.6.6.2excepttorquevaluesshallberecordedatevery10degreesof
rotationoftheshaftwithinonerevolution.Zheminimumtorqueshall
bespecifiedinthedetailspecification.

I
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4.6.6.4 Torque-breakout (sampling.,test). The motor shall be connected
to a variable opposing load which .is.&apable.of ba.ckdriving the test
motor at rated torque and also capable .of being driven by the test
motor. Shaft torque between the test motor. and the load shall be recorded
when the shaft begins to rotate, both in test motor “driven” conditions.
Fluid temperature and pressures shall .beas specified in paragraph
4.6.6.1. Minimum torque at br.eakqut shall be specified in the detail
specification.

.4.6.7 Consumption.

4.6.7.1 Consumption-rated torque. The rate of oil flow required to
drive the motor at rated speed, rated,torque, 25-200 psig (2-14 Far)
outlet and case pressure and rated oil Lnlet tempez.ature shall not
exceed the value specified in ‘thedetail specification. Flow shall be
measured at the inlet port to the motor or as specified in the detail
specification.

4.6.7.2 Consumption-zero toqque. .Therate of oil flow reqqired to
drive the motor at rated speed,;,zerq torque,: 2S-100 ps,ig’(2-7,Bar)
outlet pressure shall not exceed the value specified .inthe ,detail
specification.

4.6.8 Stalled leakage.

4.6.8,1 Stalled leakage .(sarnplingtest) . The G,ombined total leakage
from the outlet port and the ca,se”.draitiline, with the ou~put shaft stalled
at any position, at rated inleti,.pr,~ssure,and, 1.60°+ 5°F (710 + 2°C)
inlet oil temperature, shall not exceed the .u,alue:s~ecified in—the
detail specification.

4.6.8.2 Stailed leakage (ind.iyidual,.,test) . The le,akage,frem,the
housing drain line with the output port blocked, the output shaft free,
rated inlet pressure, and 160° $ 5°F (71 ~ 2°C) inlet oil temperature
shall not be more than twice,the value,:,specified for stalled leakage
(sampling test) .

4.6.9 Breakout pressure-unloaded. The cfif.f,erential,pressure measured
between the inlet and out let por,ts,required to break the shafc away from
a stalled condition shall not exceed..the.press,.ure specified in the detail
specification with 50 psig (10 Bar) case and out.Letpressure.

4.6.10 Braking test. A cons.p@t, flow,source of oil shall be provided
to the motor inlet port sufficient. to gaintain ,rated speed.with no load.
The test circuit must be so arr.a~gedthat the pressure will rise to
rated pressure as soon as the motor load ,is:,inc,reased. A load shall .be

applied to the motor shaft in s::ch,a manner as to reduce its speed from
rated to zero in 0.02 seconds. r~here :shallbe. no .evid,enceof apy degradation
to the motor structure of ,subse:quento.peratio,nalperfo~ances . A fast
response relief valve shall.be:located in the motor inlet line to prevent
surges of above 125 percent of rat,ed,,inletpr.es,sures.

16
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4.6.11Vibrationtests.

4.6.11.1Testmotormountingorientation.Thetestmotorshallbe
mountedanavibrationgeneratingmechanismsuccessivelyirkeachofat
leastthreepositions.Allofthetestingspecifiedshallbeperformed
ineachofmutuallyperpendicularpositions.Allofthetestingspecified
shallbeperformedineachofthemountingpositions.Oneofthese
mountingpositionsshallbesuchthatthedirectionofvibratorymotion
shallbeparalleltotheshaftaxisofthemotor.Anothermounting
positiom~ifandwhenpracticable,shall‘besuchthatthedirectionof
vibratorymotionshallbeparalleltotheaxisofanycontrolmechanism.

4.6.11.2Resonantfrequencyvibrat%on.Resonantfrequenciesshallbe
searchedaccordingtothedoubleamplitudeandfrequencychartsof?41L-
s’ED-810.Applicableproceduresandtestvaluesshallbespecifiedin
thedetailspecification.

4.6.11.3Cyclicfrequencyvibration.Uponcompletionoftheresonant
frequencyvibration,acyclingvibrationshallbeimposedinaccordance
withMIL-STD-81O.Applicableproceduresandtestvaluesshallbespecified
inthedetailspecification.

4.6.11.4Motoroperation.Throughouttheabovevibrationteststhe
motorshallbeoperatedina testcircuitcapableofmaintaininganoil
inlettemperatureof140P~15%regardlessoftheratedtemperatureof
themotorbeingtested,andambienttemperaturesshallbemaintainedac
roomambientconditions.Themotorsupplypressureshallberated
pressurewitha correspondingloadappliedatratedspeed.

4.6.12Lowtemperatureoperation.Thehydraulicmotorandhydraulic
fluidshallbecooledtoatemperatureof-65*~5% (-54~2°C),ora
temperaturespecifiedinthedetaflspecification.Afteraminimumtime
of72hoursatthistemperature,themotorshallbestartedandbrought
uptoratedspeedunloaded50times.Thesestartsshallbemadewithas
lowaninletandoutletrestrictionaspractical.Inaddition,25
startsshallbemadeat120percentrateddifferentialpressure+100-O
psi(7Bar)withthemotorloadedtoaminimumofratedtorque.The
capacityoftherefrigeratingequipmentandthelengthoftimebetween
startsshallbesuchthatthemotorbodytemperatureandtheoilreservoir
temperatureshallbe-65°~5% (-54°~2°C)ateachofthe75starts.
Duringthestart-uptoratedspeedthefluidtemperature-timecontrol
shallbeasspecifiedinthedetailspecification.A traceofbreak-out
torqueshallbemadeduringthe25loadedstarts.Ifapplicable,the
detailspecificationshallspecifyaminimumtorque.Thereshallbeno
evidenceofanydegradationtothemotorstructureorsubsequentoperational
performance.

4.6.12.1Thermalshock.Themotorshallbeplacedina suitable
temperaturechamberforaperiodof6hourswiththeambienttemperature
at-65*F,ora temperaturespecifiedinthedetailspecification.The
motorshallbestartedandbroughtuptoratedspeedwithin2seconds
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with a~ inlet fluid temperature that has been stabilized and maintained

at 200 F minimum and at rated operating pressures. There shall be no
evidence of any degradation to the motor structure or subsequent operational ●
performance.

4.6.13 Oscillating endurance test apparatus . Apparatus for the
oscillating endurance t&t ‘shall be set up to provide for the cyclic

I flow rate as required herein.

4.6. 13.1 Oscillating endurance test . ~ oil flow, in sufficient

quantity for the motor to ittain its rated speed, shall be reversed to
and from the motor inlet and outlet ports at a rate of 60 cpm, One
cycle shall constitute one complete reversal of oil flow of a~orementi Oned
quantity. Ouring this test, the motor shaft shall not be loaded, and
the test shall be run continuously for one hour. There shall be no
evidence of any degradation to the motor structure or subsequent operational
performances.

4.6.14 Endurance test apparatus. Apparatus for the endurance test
shall be set up to test ap”dr&@rd the parameters referenced herein.
The motor shall satisfactorily complete the specified hours of operation
with no failure of parts and no excessive wear.

4.6.14.1 Inlet and outlet lines . The size of the inlet and outlet
lines shall be as specified ii ~S33649 for the port size shown on the
motor drawing.

,,

4.6.14.2 Filtration for endu~ance test . The hydraulic fluid to be
charged into the endurance test ‘“systemshall be passed through a 5-
micron absolute filter before entering the test system. Filters in
accordance with MIL-F-8815 or equivalent, either 5-micron absolute or
15-micron absolute as specified in the detail specification (MIL-F-25682
for Type III .systern:)shall be installed in the mOtor inlet, Outlet, and
case drain lines throughout the ‘endurance test.

4.6. 14.2.1 Filter check. At ‘intervals of 50 + 8 hours, during the—
endurance test, clean filter elements shall be installed in all 3 filters,
and the endurance test schedule resumed for 2 hours, at the end Of which
these filter elements shall be removed and replaced with clean filter
elements. The filter elements removed after 2 hours running shall be
checked in accordance with 4.6.14.2.2.

4.6.16.2.2 Patch test. The fluid in each filter bowl shall be collected
in clean containers. Rinse both. the filter bowl and element with a
minimum of 15 cubic centime~ers (CC) of a suitable fluid solvent and add
to the applicable concainer. The total resulting fluid shall be passed
through a 47 millimeter (mm) d$ac, #40 Watman paper . Wash the disc free
of fluid with a minimum of 15 sc of fluid solvent. After drying, the
resultant filter patch shall be coated with clear lacquer and permanently
attached to the log sheet of the test. All fluid solvent shall be
filtered through a O.45-micron pore size membrane prior to uqq during
the foregoing procedure. Each filter patch resulting from tlyapreceding
test shall be compared with the previous patch and any discre~ancy noted
in the test log.

0’

0’
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paragraph
4.6.15.2.

MIL-M-7997C

Endurancetest.ForCategoryAmotorapplicationstestper
4.6.15.1.ForCategoryBmotorapplications,testperparagraph

4.6.15.1CategoryA,endurancetest,Unlessothezwi.sespecifiedin
thedetailspecification,theendurancetestshallbeconductedfor750
hoursforTypeIandType11motorsandfor250hoursforType111
motorsasoutlinedinTABLE111.

4.6.15.1.1Timescheduleandcycles,Thespecifiedhoursofrunning
timeshallcomsistofrepeatingcyclesofhighandlowpressureoperation.
Onelawpressureperiodandonehighpressureperiodtogethershd.1
constituteonecycle.Thelowpressureperiodshallconsiscof12~1/2
minutesofoperationat50percentrateddifferentialpressure.This
shallbefollowedimmediatelybyahighpressureperiodwhichshall
consistof3~ 1/4minutesat100percentrateddifferentialpressure.
Thechangeinpressuresshalloccurinlessthanonesecond.Theoil
inlettemperatureshallbemaintainedatthetemperatureasshownin
TABLE111.At theoptionoftheprocuringactivity,todependonthe
application,thedirectionofrotationmaybereversedaftereachcycle.
Theloadsmayalsobemaderetardinginbothdirectionsoraidinginone
directionandretardingintheotherasapplicable.

4.6.15..1.2Start-stoptests.Afterthefirstandlastphaseofthe
endurancetest,showninTABLE111,500startsandstopsofthemotor
willbeconducted.Thesystemloadingandsupplyconditionsshallbeso
cotitrolledthatmotordifferentialpressuresurges,between120percent
and150percentofrateddifferentialpressure,occurduringeachstart
andstop.

TABLE111.Endurancetest.

Tesc
Ptww

Percencof
tinted
Endurance
(Time)

Ferccnt
Rated
Speed
cm!

Percent t%Si?and
RatedDiff. Outmlt
Preammc ~refiauee

so-100 Minmm
50-100 200pst$ (14Bar)
50-100 MinlZllum
%%100 100psig(7&r)
m-150 500psfg[34Bar)
60-100 Minimum

*See4.6.15.1.2Start-stoptests.

4.6.15.2CategoryBloadcyclin~endurancetest.CategoryBhydraulic
motorsshallbesubjectedtoloadcyclingtestsasshowninTAllLEIV
usingatestcircuitasshowninFIGURE1. Unlessothemrisespecified
inthedetailspecificationtheminimumnumberofcyclesshallbe2
mill~on.
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TABLE IV. Load cycling tests.

I

Percentof Ra,. Inputsignal(a)
,0,.1cycles

4 .edcycle ?.. F1~.2
37 3 cYcl,s/,ec y: ~
5 3 .,,1,5/,,.
5 3 cyclesl,ec sin. wave

100~ 5 502 50-100F.,t (4-7Bar)
25~5 20Z so-100psi (4-7n.,)
5’355 40% 50-100,s, [4-703.)
100~ 5 80% 15-150p,, (5-10.,,)

25f5 80z 7s-150p,l (5.,0M.)
!0?2 25X 15-150,s, (5-10Bar]
5025 45% 75-150,,, (5-,0B.,]

I

[aj Sine wave to be plus clockwise and minus counterclockwise

passing thru O rpm.

100+ 5“, (19t 2“C)
150: 5’F (66: )“c1
.,,,7
Raced

Raced
Rated

specification

6.15) the

(b) The total ptesstire shall be specified in the detai
for motors controlled by setio valves.

4.6. 15.3 OverSpeed. upoii completion of endurance test (4
motor shall Be operated for 1[2 hour at 125 percent of rated speed and
at rated inlet temperature. Tliedifferential pressure and torque load
shall be as specified in the detail specification.

4.6. 15.4 Test data. ‘fh@etidhrtihcetest data shall be graphically
presented with cotisumption; toi-qii+;ratio of theoretical flow to VOIUmE
consumed (comparable to tioiuinetr<cefficiency of a pump) , and overall
efficiency plotted against the motor speed for each pressure run. The
report shall contain a tabulation of rpm, inlet and outlet pressures,
oil temperatures, shaft seal leakage, and room temperature for both the
high and low pressures for each of the conditions . The readings shall
be recorded at least twice during each 24 hour period; however, when the
test period is less than 24 hours long, readings shall be recorded at
least twice during each 10 hour period.

4.6. 15.5 Replacement of parts. If during the endurance test a major
part fails, the test shall b~fiinated. The replacement hydraulic motor
shall have a redesigned part or brieof a different material corresponding
to the failed part except that, if the failure was caused by faulty material
or workmanship, the testirigactivity may authorize the installation of

a Part of the original design aridmaterial with the defect overcome. The
endurance test shall be consider&d completed when every majoT part has
concurrently undergone the test. Minor parts may be replaced and penalty
runs conducted with tfieapproval of the procuring activity. Major parts
are defined as those that affect form; fit or function.

4.6.15.6 Recalibration. Following the endurance rest, the motor
shall be recalibrated at 2.5;50 aiid 100 percent of rated speed at zero
or lowest possible outlet pressuie, and at 100 percent rated inlet
pressure. The rate of leakage of the shaft seal shall not exceed 5 ml
per hour. Motor consumption shall hot have increased more than 25
percent from the consumption rate’prior to the endurance test at 100
percent of the rated speed and 100 percent rated pressure conditions of
operation. The motor shall be operated at 20 percent rated speed and
100 percent rated pressure for a period of 15 minutes.
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4.6.15.7staticburstpressuretest.Unlessotherwise~pecifiedin
thedetailspecification,astaticburstpressuretestat2.5timesthe
rated,pressureshallbei,ncludedinthefirsearticletestprocedure.

4.6.15.7.1Inletportpressure.Applyastaticpressureof2.5times
theratedpressuretothemotorinletportorports
themotorshaftlockedtopreventrotation.Return
tobeopen.

4.6.15.7.2Casedrainportpressuretest.

independentlywith
thecasedrainlines

4.6.15.7.2.1CategoryAmotors.Withinletandoutletportsplugged,
apply7S0psitocasedrainportunlessotherwisespecifiedinthe
detailspecification.

4.6.15.7.2.2CategoryBmotors.Withinletandoutletportsplugged,
apply1/2theratedinletpressuretocasedrainportunlessotherwise
specifiedinthedetailspecification.

4.6.15.7.2.3Rateofpressurerise.Pressureshallbeinczeasedata
rateof500psipersecandheldforaperiodofatleast2minutes.
Themotorshallmotruptureduringtheabovetests,butisnotrequired
tooperatesubsequenttothetests.

4.6.1S.8DEive shaftsheartest.Ifashearsectionisprovided,the
drivecouplingshallbere,mo~edfromthemotormd setupforthetorsiOm
test.Itshallbeloadedtorsionallywtf.1failuretakesplace,andthe
loadproducingthefailureshallberecorded.Thefailureshalltake
placeattheshearsectionofthecoupling.Ifnoneisprovidedthe
driveshaftassemblyshallberemovedand.shearedtoverifycompliance
withparagraph3.5.12.

4.6.15.9Teardowninspection.Aftercompletionoftheendurance
tests,themotorshallbedisassembledsndallpartsvisuallyinspected.
Thegeneralconditionofpartsshallbedescribedinthereport.

4.6.16Reliabilityqualificationtest.Thepurposeofthistestis
todemonstratethattheequipmentdesignwillmeetspecifiedperformance
andreliabilityrequirements.Thistestshallbeperformedwhenrequired
bythedetailspecification.

4.6.16.1Testplan,.Thereliabili~qualificationtestshallbe
conductedinaccordancewithMIL-STD-781,testplanVC.

4.6.16.2Accept-rejectcriteria.Theaccept-rejectcriteriashallbe
asshowngraphicallyfortestplanVCofMIL-STD-781.Thedecisionrisk
forthisplanis10percentandthediscriminationratio3S3.0:1.
Testingshallcontinueuntilthetotalunithourstogetherwithtotal
countofrevelantfailurespermiteitheranacceptorrejectdecision.
Thetestwillbecompletedwhenthetotaludt test hours@ mdtiples
oflowertestWIN?,01,plottedagainsttotalfailuresfallsinan
acceptorrejectareaofEhegraph.(0.]is667hoursunlessotherwise
specifiedInthedetailspecification.
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FIGURE 1. Category B, load cycling test circuit setup.
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FIGURE 2. Square wave speed cycle test.
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5. PACKAGING

5.1Preservation.Unlessothewisespecifiedinthedetailspecification,
eachhydraulicmntorshallbefilledwitharust-inhibitorf~uidconforming
toM3Z%&6083,allowingspaceforinternalthermalexpansion$andsealed
with noncorrosiveplugorcapclosuresconformingtoMIL-C-5501.The
fluidshallbefalteredthroughaMIL-F-8815,S-micron,absolutefilter
priortoitsuseas.specified.

S.1.1LevelA. Unlessathemrisespecifiedbythecontractorpurchase
order(see6.2),orbythedetailspecification,allexteriorsurfaces
Ofthemotor~ha,llbeprotectedfromcorrosioninaccordancewithMethod
ICofMI,L-p-1~6,~si~gacorrosio~-preventivecompoundconformingto
MEL-C-11796or141L-C-16173.Themotorshallthenbewrappedorbagged
ingradeA,greaseproofpaperconfo~ingto~L-B-121andsealedwith
tapeconformingtoPPF-T-60.Eachwrappedmotorshallbecushionedand
securelypackagedwithinthemosteconomicalinteriorcartonorbox
conformingtoeitherPPP-B-566,PPP-B-676,orPl?P-B-636.Thechoiceof
thecontainershallbeconsistentwithtb,eweightanddimensionsofthe
motior.

5.1.2LevelC. Thecomponentsshallbepackagedinaccordancewith
themanufacturerscommercialpractice.

5.2Packin~.

5.2.1LevelA,(overseasshipments).Components,preservedandpackaged
asspecifiedin5.1.1shallbepackedinexteriorshippingcontainers
conformingtoPPP-B-601(overseastype).Plywood,ifused,shallbein
accordancewithNN-P-530.CaselinersconformingtoMIL-L-10547and
appendixtheretoshallbefurnished.Boxclosuresshallbeasspecified
intheappendixoftheapplicableboxspecification.

5.2.2LevelB (damesticshipments).Components,preservedandpackaged
asspecifiedin5.1.1tshallbepackedinexteriorshippingcontainers
conformingtoPPP-B-591,PPP-B-621,PPP-B-585(class1),PPP-B-636
(classweather-resistant),orPPP-E-601(domestictype).Clpsuresshall
beasspecifiedintheapplicableboxspecificationorappendixthereto.
Fiberboardboxesshallconformtothespecialrequirementsoftheapplicable
MX specifi.cationandshallbelimitedtonotmoreth=90p~~dsgross
weight.

5.2.3LevelC. Components,packagedas specifiedin5.1.2,shallbe
packedincontainersOfthetype,sgze,ad kindcommonlyusedforthe
purpose,inamannerthatwillinsureacceptancebycommonc~rrierand
safedeliveryatdestination.Shippingcontainersshallcomplywiththe
UniformI?reightClassificationRules,orregulationsofotharcarriers
asapplicabletothemodeoftransportation.

5.314arkingofshipment.Inadditiontoanyspecialmarkingrequired
bythecontractororder,orthedetailspecification,interiorpackages “
andexteriorshippingcontainersshallbemarkedinaccordancewithMIL-
STD-129.
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1’ 5.3.1 Reinspection marking. Reinspection marking

by the procuring activity.

6. NOTES

shall be as specified

6.1 General.

i— The notes contained in NIL-H-8775 or MIL-H-8890, as
applicable, form a part of this specification.

I 6.2 Ordering data.

I a.

b.,

1 c.

I
d.

e.

f.

I various

Title, number,

Type and class

Manufacturer’ s

Acquisition documents should specify:

and date of this specification.

of system in which the motor is

Part No.

to be used (See 1.1).

Selection of applicable le”els of packaging (see Section 5).

Reinspection marking (see 5.3.1).

Check list information (see Table V). To assure recognition of
requirements of this specification, the contracting activity is

urged to & the check list in Table V to supplement the ordering requirements

for the particular application.

6.2.1 First article inspection.. (When required by the detail specification
or applicable procurement codes. ) When a contractor is in continuous
production of the hydraulic motor from contract to contract, consideration ●
should be given to waive the first article inspections. If inspection
is required, indicate:

a. Where the first article inspection is to be conducted (at the
supplier’s plant, procuring agency, or Government or commercial laboratory).

b. That the approval of first. article samples or the waiving of the

first article inspection shall not relieve the contractor of his obligation

to fulfill all other requirements of the specification and contract.

6.2. 1.1 First article samples. First article samples shall be accompanied
by an installation drawing, plus a reproducible copy of this drawing,
and a complete test report showing results of the raanufacturer’s inspections.
Assembly drawing shall show a cutaway section showing all details in
their normal assembly position. The following data shall be furnished
on or with the above drawings:

a. Mounting dimensions.

I

b. Port dimensions.

c. Over-all dimensions.
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II
MIL-M-7997C

o d. Ratedtemperature.

e. Ratedtorque.

f* Rateddifferentialpressure.

$“ Weight.

h. Anyspecialinstallationoroperatinginstructionsconsidered
necessary.

t. Hydraulicfluid.

~= Racedspeed.

k. Detailpartslist(includingsubassemblies).

Firstart~clesamplesshall.heidentifiedbysecurelyattacheddurable
tagsmarkedwiththefollowinginformation:

SampleforFirstArticleInspection
MOTOR,AIRCRAFTHYDRAULIC
Torque at psi(Bar)differential
RatedSpeed
Manufacturer’sPartNo.
Manufacturer’sSerialNo.
Submittedby(name)(date)forfirstarticleinspectionin
accordancewiththerequirementsofMIL-M-7997C‘&der
authorization(referenceauthorizingletter).

(Mstodf,.ans:
Army-AV
Navy-As
M.rForce- 11

I?reparingActivity
Navy-AS

(ProjectNo.16S0-3365)

I
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TABLE v. MIL-M-7997C procuring agencY check list.

Pm TITLE REQUIR!JMENT PARA——

1.1 Type System;

MIL-H–5440

MIL-H-8891

1.2 Classification;

Type I

Type II

Type 111

Class 1500

Class 3000

Class 4000

Category A

Category B

3.2 Type Components;

MIL-H-877 5

MIL-H-8890

3.5. 11.2 Shaft Loads
(Additional)

, . ,. r. L--- n_. A<_-

3.9.1

•1
❑

•1 3.10.5

n

El

D 4.4.2

❑ 4.6.15

❑
•1
El

4.6.16

0 5’0

U

o

0 6.2.1

TITLE REQUIREMENT

Fluid

FflL-H-5606

MIL-H-83282

Other

Endurance

Type 1-11
(750 Hrs)

Type III
(25o Hrs)

Sagpling Tests

Endurance Tests;

Category A

Category B

Reliability Tests

Type Packaging

Level A (Overseas)

Level B (Domestic)

Level C (Standard)

First Article Insp.

•1
❑
•1

•1

•1
u
❑

•1
•1
•1
•1
•1
C3
El
❑

26

Downloaded from http://www.everyspec.com



STANDARDIZATION DOCUMENT IMPROVEMENT PROPOSAL
I

lNSTRUCTfONS: ~isformisprovidedtosolicitbe.eficidcommenm whichmayimprovethi.docume"tnnd
enhanceitsu=. DoDcontracton,goVemmentactinties,mnufacturer8,vendors,orotherprospectiveusecsof
thedocumentareinvitedtos.bmitcommentstothegovernment.Fold on Iine. on reverse side, staple in corner,
nnd send topreparing activity. Attach my pertinent data which may be of .sein improving this cfocument. 11
tbereare .dditlonal papore, attach to form end pbweboth in .n envelope addressed to preparing activity, A
response will be prodded to the submitter, when name and address is provided, within 30 days indicating thaf.
tbe1426wa8 received and when anyappropriati action on it will recompleted.
NOTE: ~i6form shaIlnot beu8edto submit requesk forw.ivers, deviations orcluificatioqof spec~tcation
req”irementson c“rre”t contracts. Comments mbmitted o“ this form do not comtit. te or imply authorization
to waive any portion of the referenced docume”t(s )or to amend contractual requirement.,

O~I~_~_~;;;~’’~&;%#~ ~~#~A~;~~;~;C, CONSTANT DISPLACEMENT

AME OF ORGANIZATION AND AODRESSOF Submitted
——

~ VENDOR ❑ USER ❑ MANuFACTURER

c HAS AN YPARTOF THE DOCUMFNT CREATED PROBLEMS ORREOUIRED, NTERPRETATlON lNPflOCUREMENT

SE7 ❑ lSANYPART OFITTOORIGl D, RESTRICTl VE. L00SE0RAUBlGU0US? PLEASE EXPLAIN BELOW,

A. GIVE PARAGRAPH NUMBER AND WORDING

0. Recommended wOROINGc HAWGE

C. REASON F0i3 RECOMMENCE D CHANGE(S)

REMARKS

lBM!Tl% D BY (FTin fed or typed n.mc-ond oddrem ‘Oplto. d) TELEPHONE NO.

bATG

-— —.. ----
EDITION OF 1 JAN72WI LLBEUSED UNTIL EXHAUSTED
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