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1. SCOPE:
1.1 Scope:

This Specification covers constant displacement hydraulic motors, generally remotely mounted,
using hydraulic fluid under pressure as the energy transfer medium for driving various accessories.
Hydraulic motors shall be suitable for use in aircraft hydraulic systems conforming to and as defined
in MIL-H-5440 and MIL-H-8891 as applicable.

1.2 Classification:

Aircraft constant displacement hydraulic motors shall be of the following types anfl classes, as
specified (see 6.2):

Range Rated
Typel.  -65°F (-54°C) to +160°F (71°C)~ 110°F (43°C)
Type ll.  -65°F (-54°C) to +275°F (1355C) 225°F (107°C)
Type lll.  -65°F (-54°C) to +390°F (200°C) 350°F (178°C)

Class 1500. 1500 psi (103 Bar) rated inlet pressure
Class 3000. 3000 psi (207 'Bar) rated inlet pressure
Class 4000. 4000 psi (276 Bar) rated inlet pressure

Category A. Secondary. Secondary flight controls,
winches, gun drives, constant speed drives,
transfer packages, etc.

Categoty B. Primary. Primary flight controls, modulating
slats, etc. See Para 4.6.15 for utility and
primary motor endurance test requirements.
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2. APPLICABLE 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 specification to the extent specified herein.

SPECIFICAT|ONS

FEDERAL

NN-P-530 Plywood - Flat Panel

QQ-C-320 Chromium Plating (Electrodeposited)

QQ-N-290 Nickel Plating (Electrodeposited)

QQ-P-416 Plating, Cadmium (Electrodeposited)

QQ-S-365 Silver Plating (Electrodeposited)

QQ-z-325 Zinc Coating, Electrodeposited, ‘Requirements for

PPP-B-566 Boxes, Folding, Paperboard

PPP-B-585 Boxes, Wood, Wirebound

PPP-B-591 Boxes, Fiberboard, Wogod-Cleated

PPP-B-601 Boxes, Wood, Cleated-Plywood

PPP-B-621 Boxes, Wood, Nailed'and Lock-Corner

PPP-B-636 Box, Fiberboard

PPP-B-676 Boxes, Set-Up

PPP-T-60 Tape: Pressure-Sensitive Adhesive, Waterproof, for Packaging

MILITARY

MIL-P-116 Preservation, Methods of

MIL-B-121 Barrier Material, Greaseproofed, Waterproofed, Flexible

MIL-C-5501 Caps and Plugs, Protective, Dust and Moisture Seal

MIL-C-5541 Chemical Films and Chemical Film for Aluminum and Aluminum Alloys

MIL-H-5606 Hydraulic Fluid, Petroleum Base, Aircraft, Missile, and Ordnance

MIL-H-6083 Hydraulic Fluid, Petroleum Base, Preservation and Testing

MIL-A-8625 Anodic Coatings, for Aluminum and Aluminum Alloys

MIL-H-8775 Hydraulic System Components, Aircraft and Missiles, General Specification
for

MIL-F-8815 Filter and Filter Elements, Fluid Pressure, Hydraulic Line, 15 Micron Absolute
and 5 Micron Absolute Type Il Systems

MIL-S-8879 Screw Threads, Controlled Radius Root With Increased Minor Diameter;

General Specification for
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(Continued):

MIL-H-8890
MIL-L-10547
MIL-T-10727

MIL-C-11796
MIL-P-15024
MIL-C-16173
MIL-F-25682

MIL-C-26074
MIL-H-83282
MIL-P-83461

STANDARDS
MILITARY

DOD-STD-10
MIL-STD-129
MIL-STD-130
MIL-STD-143
MIL-STD-276
MIL-STD-280
MIL-STD-781
MIL-STD-810
MIL-STD-889
MS3332
MS3335
MS21344

MS28773

Hydraulic Components, Type Il (-65° to 450°F), General Specification for
Liners, Case, and Sheet, Overwrap, Water-Vaporproof or Waterproof, Flexible
Tin Plating; Electrodeposited or Hot Dipped, for Ferrous and Nonferrous

Metals
Corrosion Preventive Compound, Petrolatum, Hot Applicati
Plate, Identification - Information and Markings

on

Corrosion Preventive Compound, Solvent Cutback, Cold Application

-65° to +450° and +600°F

Packings, Preformed-Petroleum Hydraulic Fluid*Resistant
Performance @ 275°F (135°C)

Engineering Drawing Practices

Marking for Shipment and.Storage

Identification Marking of J.S. Military Property
Specifications and Standards, Order of Precedence for the
Impregnation of Porous Nonferrous Metal Castings
Definitions of ItemLevels, Iltem Exchangeability Models, an
Reliability Tests: Exponential Distribution

Environmental Test Methods

DissimilarMetals

Flange™ Accessory, 5,000 B.C. Round, Design Standard fo
Spline Details, Accessory Drives and Flanges

e, 25 Micron,

Selection of

d Related Terms

r

Fitting, Installation of Flared Tube, Straight Threaded Conngctors Design

Standard for

Retainer, Packing Backup, Tetrafluoroethylene, Thread Tuk

MS28774
MS28775
MS28782
MS28783
MS33649

Retainer, Packing Backup, Single Turn, Tetrafluoroethylene
Packing, Preformed, Hydraulic Plus 275 Deg. F (O-Ring)
Retainer, Packing, Backup, Teflon

Ring, Gasket, Backup, Teflon

Boss, Fluid Connection, Internal Straight Thread

AIR FORCE-NAVY AERONAUTICAL

AND10260
AND10261
AND10262

Flange, Type X Accessory Mounting
Flange, Type XI Accessory Mounting
Flange, Type XIlI Accessory Mounting

e Fitting Boss



https://saenorm.com/api/?name=9a9fdbbf07f84aa8e9de3d8317bab837

SAE AS7997

211

(Continued):

(Copies of specifications, standards, handbooks, drawings, and publications required by
manufacturers in connection with specific acquisition functions should be obtained from the
contracting activity or as directed by the contracting officer.)

2.2 Other publications:

2.3

The following document forms a part of this specification to the extent specified herein. The issues

of the documer
and the supple

SOCIETY OF A
AIR-1362

(Application for
Engineers, Inc.

Order of preceg

In the event of
text of this speq

3. REQUIREMENT

3.1

3.2

3.3

First article/qua

tswhithare ndicated as DoDadoptedstattbe theTssue tisted it
ment thereto, if applicable.

UTOMOTIVE ENGINEERS
Physical Properties of Fluids

copies of SAE publications should be addressed to the Society of
400 Commonwealth Drive, Warrendale, PA~15096.)

lence:

A conflict between the text of this .spécification and the references
ification shall take precedence!

JJ

lification:

1e current DoDISS

Automotive

cited herein, the

The motors furpished under this-specification shall be a product which has been tested and passed

the first article

Precedence:

br qualificationas specified in the detail specification.

The requirements_of MIL-H-8775 or MIL-H-8890, as applicable apply as requirem

ents of this

specification with the exceptions and additions specified herein. In case of conflict between the
requirements of this specification and the detail specification the requirements of the detall
specification shall take precedence.

Selection of specifications and standards:

Specifications and standards for necessary commaodities and services not specified herein shall be
selected in accordance with MIL-STD-143.
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3.4 Materials:

Materials used in the manufacture of hydraulic motors shall be of high quality, suitable for the
purpose, and shall conform to the applicable Government specifications. Materials conforming to the
motor manufacturer’s specifications may be used provided the specifications are acceptable to the
procuring activity and contain provisions for adequate tests. The use of motor manufacturer’s
specifications shall not constitute waiver of other applicable specifications.

3.4.1 Metals: All metatsusedTrtheconstructiomof ydrautic Totors, exceptthose wih

contact with t

to resist corrd
metal-to-metal contact with aluminum alloy, shall be avoided wherever practical
metals are dg

3.4.1.1 Type | systq

3.4.1.2

3.4.2 Corrosion prg
characteristic|
resist corrosigniwhich may result from such conditions as dissimilar metal combjinations, moisture,
salt spray, and high temperature deterioration as applicable.

ferrous allo
protected a
shall not be
exposed to
surfaces in

Type Il and

addition, tin
in contact w
performanc
as specifieg
approval of
the maximy

he hydraulic fluid, shall be of a corrosion-resistant type or shall-be
sion. The use of dissimilar metals, especially brass, coppen, -or st

fined in MIL-STD-889.

s shall have a chromium content of not less thah 12 percent or sh
used for internal parts or on internal surfages in contact with hydr

constant contact with hydraulic fluid..-Magnesium shall not be use

cadmium and zinc platingsshall not be used for internal parts or g
ith hydraulic fluid or exposed to its vapors. Magnesium shall not &
e or reliability of the.motor will be jeopardized by the use of materi
in 3.4.1 and 3.4.2,alternate materials or processes may be used
the procurings@ctivity. Such materials or processes shall be select
m degree of €orrosion resistance consistent with the performance

ich are in constant

suitably protected
bel in intimate
le. Dissimilar

bm motors: Except for internal surfaces in constant)contact with hy

draulic fluid,
all be suitably

painst corrosion as specified in 3.4.2.1. In addition, tin, cadmium @nd zinc platings

hulic fluid or

its vapors. O-ring grooves for external’seals shall not be considerned as internal

.

type Ill system motors: FerrouSialloys shall have a chromium content of not less
than 12 pergent or shall be suitably proteeted against corrosion as specified ir

3.4.2.1. In
n internal surfaces
e used. Where
hls and processes
subject to the
pd so as to provide
requirements.

tection:"Metals which do not inherently possess adequate corrosi
5 shall’be suitably protected, in accordance with the following sub

bn-resisting
aragraphs, to

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 electrodeposited
metallic coating selected from Table I. 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 manufacturer.



https://saenorm.com/api/?name=9a9fdbbf07f84aa8e9de3d8317bab837

SAE AS7997

34.2.1

3.4.3 Anodizing: Unless otherwise authorized, all aluminum alloys shall be anodized
bxcept that in the absence of abrasive conditions they may be coated with chemical
film in accordpnce with MIL-C-5541. The exceptionsnoted will be subject to thq

3.4.4

3.4.5

TABLE |. Metallic coatings.

(Continued):

Other meta
purchaser,

MIL-A-8625,
procuring act

Castings: C4g
excessive po
may be repai
methods acc§
by quality cor
impregnation
inspections re

Seals: For Ty
accordance v
practicable, s

Cadmium Plating QQ-P-416, Type Il, Class 2
Zinc Plating QQ-z-325, Type ll, Class 2
Chromium Plating QQ-C-320

Nickel Plating QQ-N-290

Silver Plating QQ-S-365

Tin Plating MIL-T-10727, Type |
Electroless Nickel MIL-C-26074

lic coatings, the use of which has been demonstrated to be satisfa
such as electrodeposited 85 percent tin, 15 percent/cadmium alloy

Vity.

stings shall be of high quality,*clean, sound, and free from cracks,
osity and other defects. Defects not materially affecting the suitabj
ed at the foundry or during 'machining by peening, impregnation, v
bptable to the procuring.activity. Inspection and repair of castings
trol techniques andistandards satisfactory to the procuring activity
castings are used;-they shall be in accordance with impregnation
quirements ofMIL-STD-276.

pe | system motors, static and dynamic seals where practicable, s
ith MS28775. For Type Il system motors, static and dynamic sea
hall\be in accordance with MIL-P-83461 (improved performance at

ctory to the
may be used.

n accordance with

e approval of the

blow holes, and
lity of the castings
velding, or other
shall be governed
. When
procedures and

hall be in
s, where
+275°F). Back up

seals shall bd

in“Faccordance with MS28773 MS28774 MS28782 aor MS28783

Nonstandard

seals necessary to demonstrate compliance with the requirements of this specification, may be
used subject to the approval of the procuring activity. For Type Ill system motors, seals and back-
up rings used shall be subject to approval of the procuring activity.
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3.5 Design and construction:

3.5.1 Direction of rotation: Unless otherwise specified in the detail specification, the hydraulic motors
shall operate satisfactorily in either direction of rotation. It shall not be necessary to alter the motor
to effect a change in the direction of rotation, but merely to reverse the direction of flow.

3.5.2

Rated speed: The rated speed of a motor shall be the maximum speed at which the motor is
designed to operate continuously at rated temperature and rated differential pressure. The rated

speed shall b
detail specific

3.5.2.1 Overspeed
speeds up fo 125 percent of rated RPM, for 30 minutes.

3.5.3

354

3.5.5

3.5.6

3.5.7

3.5.8

3.5.9

3.5.10

Shaft seal: T
changes of th
seal shall be

Drains: The
plugs as spec

Lubrication:
circulating flu

Balance: The
not emit abng
maximum Sp¢
specified in th

ETeasured and statedas RPMofthemotor output straftamd—shatt

ation.

Motor performance and integrity shall not be impaired after drive

he hydraulic motor shall be provided with a suitable) seal for the m
e shaft seal shall be required for operation in either direction of ro
capable of meeting the tests and environments specified in Sectio

motor body shall be provided with case’drain and seepage drain c
ified in the detail specification.

'he hydraulic motor shall be self:lubricating with no provision othe
d.

rmal vibrations under conditions of operation at all speeds up to, §
bed. The self induced vibration limitations at the operating conditid
e detail specification.

be specified in the

N at intermittent

pbtor shaft. No
ation. The shaft
N 4.

bnnections and

I than the

e moving parts of the hydraulic motor shall be inherently balanced, and the motor shall

Ind including the
ns shall be as

Torque pulsations: Themotor shall be designed to deliver continuous torque without excessive

amplitude rip
of the conditi

ble (over=+ 10%) when the motor is operated within the rated spee
bnsispecified in Section 4 or as detailed in the detail specification.

d range under any

Dimensions: The external envelope dimensions of the hydraulic motors shall conform to
applicable drawings as specified in the detail specification.

Weight: The dry weight of the completely assembled motor shall not exceed the value specified in
the detail specification and shall be specified on the installation drawing. When required by the
detail specification, the wet weight shall also be specified on the installation drawing.

Ports: Unless otherwise specified in the detail specification, the port bosses shall conform to

MS33649.
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3.5.10.1 Port structural strength: The structural design of the ports and of the affected sections of the
motor housing shall be such as to withstand the application of a torque 2.5 times the maximum
steel tubing value specified in MS21344, resulting from the attachment or removal of fittings and
hoses when installing or removing motors during field maintenance without permanent distortion
or impairment of function.

3.5.10.2 Port marking: Inlet, outlet, and case drain ports shall be identified on each motor by clear and
permanent markings.

3.5.11 Motor mounti
accordance v
detail specifig
orientation.

3.5.11.1 Mounting in
AND10262

3.5.11.2 Drive shaft
loads. If an
drive applic

3.5.11.3 Wet splineg
designed in

3.5.12 Shear section:

rated. When
referenced or

3.5.13 Self-containe
event of a fail
in the detail s
than the exte

Ng: The motor shall incorporate a standard mounting flange, whie
ith either AND10260, AND10261, AND10262, or MS3332,.0r-as S
ation. Motor operation shall not be impaired by mounting.the mot

terface: The oil holes and oil flow specified on AND10260, AND1
shall not be applicable.

oading: Motors shall be designed to absarb all self generated thr
y additional thrust or radial loads are imiposed on the external drivé
ations, they shall be reflected in the detail specification.

. When specified in the detail.specification oil lubricated (spray) s
accordance with MS3335 unless otherwise specified.

The motor shaft shall not shear when subjected to a minimum t
requested by the procuring activity, a minimum and maximum she
the applicable drawing.

Lire due_ to ‘an overspeed condition. Maximum overspeed condition
pecifieation. No loss of fluid from the motor shall occur as a result
nakand shaft seal leakages specified in the detail specification.

N shall be in
pecified in the
br in any possible

D261, and

Ist and radial
p shaft such as fan

blines shall be

brque of 3.0 times
ar value will be

d failure: The'motor shall be designed to completely contain all infernal parts in the

s shall be included
pf the failure, other

3.6 Part numbering of interchangeable parts:

All parts having the same design activity FSCM (Federal Supply Code for Manufacturers) and part
number shall be interchangeable as defined in MIL-STD-280. The item identification and part
number requirements of DOD-STD-100 shall govern the design activity part numbers and changes

thereto.

3.7 Screw threads:

All screw threads shall be in accordance with MIL-S-8879.
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3.8 Threaded parts:

3.9

3.9.1

3.9.1.

3.9.2

3.9.3

3.9.4

3.9.5

3.9.6

3.9.7

procuring activity.

Performance:

Hydraulic flui
application. |

1 Hydraulic fl

viscosity, de

fluids is def
considered

Rated inlet pi

specification.

designed to g

the motor cla

Operating pr¢
outlet shall bg

Rated tempe
specification.

inlet port of th
and shall conform to one of'the motor types specified in paragraph 1.2.

Rated differe
differential pr
shall be spec

The motor shall satisfy the performance requirements specified herein.

All internal or external threaded parts shall be positively locked by a method approved by the

. The detail specification shall specify the hydraulic fluid required
f not specified, MIL-H-5606 shall be used as a fluid for design-and

Iid properties: The value of the following physical properties, bulk
nsity, specific heat thermal conductivity, and thermal expansion fg
ned in AIR-1362. These are required for detail design and analys
to be nominal values.

essure: The rated inlet pressure of the hydraulic motor shall be sp

This pressure is defined as the maximtm system pressure for wh
perate continuously as rated temperature and rated speed. It shal
5ses specified in paragraph 1.2.

ssures: The operating pressure limits and peak impulse pressure
 specified in the detail specification.

ature: The rated temperature of the hydraulic motor shall be sped

This temperature.is defined as the maximum continuous fluid ten
e motor. It shallbe expressed in degrees Fahrenheit (°F) or degr¢

bssure’between the inlet and outlet ports of the motor. The rated d

for that particular
testing.

modulus,
r the hydraulic
s and are

pcified in the detalil
ich the motor is
conform to one of

for the inlet and

ified in the detail
perature at the
pes Celsius (°C)

htial pressure: The rated differential pressure shall be defined as the measured

fferential pressure

fied in the detail specification.

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.

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

-10 -
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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

3.10.2

3.10.3

3.10.4

3.10.5

3.10.6

reasons.

Storage life: Time of storage condition (conditions of environment should be specified) may be

givenas ap

Standby life:
intermittent b

Service life:
Rated endurd

operation to
otherwise sta

rcerntage of caterndar fife:

Life of a unit installed in a secondary or standby system whichis g
BSIS.

The accumulation of operating time under service conditions, withg

nce: The rated endurance of a motor is defined‘as the total numb

fed in the detail specification, the value of the rated endurance shg

Type | and Tyjpe Il models and 250 hours for Type Illmodels. A cyclic enduran

in Table IV fo

Reliability: U
mean-time-bq
discriminatiorn

3.11 Markings:

All markings sh

3.11.1

Direction of r
permanently

Category B motors.
hless otherwise specified in the(detail specification, the motor shal

prtween failure (MTBF) 8, as defined in MIL-STD-781, of 2000 hou
ratio of 3.0:1 and a decision risk of 10 percent.

all be durableyto-withstand effacing or obliteration resulting from s¢

ptation: The corresponding inlet port for each direction of rotation S
marked.on the motor housing as indicated on the applicable drawi

perating on an

ut overhaul.

er of hours of

e included in the endurance phase of the fitsbarticle/qualification fests. Unless

Il be 750 hours for
be test is specified

have a upper
sata

brvice usage.

hall be clearly and
hgs.

-11 -
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3.12 Identification of product:

3.12.1 Nameplate: A nameplate conforming with MIL-P-15024 containing the following information legibly
filled in shall be securely attached to the motor. The information marked in the spaces provided
shall be in accordance with MIL-STD-130.

MOTOR, AIRCRAFT HYDRAULIC

Torque at rateddifferentiat pressore
Rated speed rpm

Type

Class

Displacement, cu. in. (cm®) per revolution (cm3)

Manufacturers Part No.
Manufacturers Serial No.

Contract or Order No.
Manufacturerfs name or trade-mark
Fluid

3.13 Workmanship:

All details of wgrkmanship shall be in accordance with high-grade manufacturing practices for aircraft
hydraulic motois.

4. QUALITY ASSURANCE PROVISIONS:
4.1 Responsibility for inspection:

Unless otherwise specifieghin'the contract, the contractor is responsible for the pgrformance of all
inspection requirements as specified herein. Except as otherwise specified in thg contract, the
contractor may|use his;own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The Government reserves
the right to perform any of the inspections set forth in the specification where such inspections are
deemed necessary to assure that supplies and services conform to prescribed requirements.

4.2 Classification of inspections:
The inspection of hydraulic motors shall be classified as follows:

a. First article/qualification inspection (see 4.3).
b. Quality conformance inspection (see 4.4).

-12 -
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4.3 First article/qualification inspection:

The first article inspection shall consist of all the inspections of this specification (see 4.6).

4.3.1 Sampling for first article/qualification 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 specification.
The samples shall be identified with the manufacturer’s part number and contract number and shall

be inspected EsSpeCTified hereTard T accordarnce withT the contract or order (3

4.3.2 First article/quialification tests: The first article inspection shall be condueted as

“Inspection Methods” (paragraph 4.6). The inspections shall be conducted in the

4.6 and in thel following sequence: Individual tests and sampling tests. First arti
at the option pf the testing activity, be supplemented with tests under actual ser
may be partiglly or completely waived based on similarity to urits previously subjected to first

article tests.

4.4 Quality conformpance inspection:

The quality conformance inspection shall consist of:ifidividual tests and sampling

applicable).

4.4.1 Quality confofmance tests: Each hydraulic-motor submitted for acceptance und
subjected to the following examinatiop-and tests in the order listed. In addition,
be subject to [any other tests specified-herein, which the Government Inspector
necessary to [determine conformanee with the requirements of this specification

Examinat|on of Product
Break-In-Run

Rated Spged Run

Proof Pressure-Run

Shaft Sedl and-External Leakage
Consumption

(4.6.1)
(4.6.2)
(4.6.3)
(4.6.4)
(4.6.5.1)
(4.6.7)

ee 6.2).

described under
order listed under

tle inspection may,
ice conditions or

tests (when

br contract shall be
each motor shall
considers

Torque-Stalled
Stalled Leakage (Individual Test)

S@rooooTw

(4.6.6.2)
(4.6.8.2)

-13-
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4.4.2 Sampling tests: When requested by the procuring activity, one hydraulic motor from the first 50,

4.4.2.1 Rejection apd retest: When sampling tests are specified on a number of motg

45 Test conditions

45.1

45.2

4.5.3

45.4

and one from every 500 thereafter, which have passed the required individual tests, shall be
selected at random by the Government Inspector and subjected to the following tests, as described

under “Inspection Methods”. The basis for motor sampling shall be the total continuous production

run of any given model.

a. Low Temperature Operation (4.6.12)
b. Shaft Seal Leakage (Sampling Test) (4.6.5.2)
c. Stalled L ' 6871
d. Torque (Sampling Test) (4.6.6.1)
e. Torque-Stalled (Sampling Test) (4.6.6.3)
f. Torque-Breakout (Sampling Test) (4.6.6.4)
g. Vibration [fests (4.6.11)
h. Oscillating Endurance Test Apparatus (4.6.13)
i. Endurance Test (4.6.15)
j-  Recalibralion (4.6.15.6)

selected fr
acceptanc
and cause
pending in
and subse
acceptanc

m a production run and one or more of this number fails to meet th
of all items still on hand and subseguent production will be withhe
f failure is determined. For operation reasons, individual tests ma
stigation of a sampling test failure. However, final acceptance of
uent production is contingent-upon the procuring activities decisio
of the corrective action en:the product to conform to specification
When corrgctive action has been accomplished, all necessary tests shall be r
investigatiop indicates that the«defects may exist in items previously accepted
concerning [the defects, including recommendations for correction, shall be fu
procuring agtivity.

Cleaning: Allfoil'and grease or other corrosion-resisting compounds shall be re

rs that are

e specified test(s),
Id until the extent
y be continued
the items on hand
N regarding
requirements.
bpeated. If

, full particulars
nished to the

moved from the

interior and ekterior parts of the hydraulic motor.

Direction of rotation: Unless otherwise specified, each motor may be installed and tested in either

direction of rotation.

Fluid: Unless otherwise specified, all tests shall be conducted using hydraulic fluid conforming to

MIL-H-5606 for quality conformance inspection. MIL-H-6083 fluid may be used

for Type | systems.

Measurements and apparatus: Test apparatus shall be set up to accurately record test conditions
as specified herein. Hydraulic flow to the motor inlet will be recorded (high pressure) unless

otherwise specified in the detail specification.
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45.4.1

45.4.2

4.5.4.3

45.4.4

45.4.5

45.4.6

45.5

4.5.6

4.6 Inspection methods:

46.1

4.6.2

4.6.3

Inlet pressure: The inlet pressure shall be measured with a pressure gage located as close to
the inlet port as practical.

Outlet pressure: The outlet pressure shall be measured with a pressure gage as close to the
outlet port as practical.

Fluid flow: The fluid flow from the inlet or the outlet and case drain as specified shall be
measured by any method which will give results within 1 percent accuracy.

Motor spee
positively d

Torque: Th

with a dynamometer.

Accuracy:
industry pra
records.

Oil temperatu
temperature,
350° £ 10°F (

Filtration: A ]
endurance te

Examination
compliance W

which there are no-spécific procedures or tests.

. The motor shall be measured at a shaft directly connected to, th
iven from that shatft.

e torque developed by the motor shall be measured in_any suitabls

\ccuracy of the instrumentation for all tests shall‘be consistent wit

re: Unless otherwise specified, the fluid inlet temperature shall be
i.e., Type |, 110° £ 5°F (43° £ 2°C);Type I, 225° £ 5°F (107° = 5°(Q
178° + 5°C).

|0 micron nominal or equivalent filter shall be installed for all tests,
5t where filtration shall.be’per paragraph 4.6.14.2.

pf product;The motor and component parts shall be examined to
ith the applicable drawings and with all other requirements of this

e motor shaft or

P manner, such as

N the accepted

ctice and the degree of accuracy considered.achieved shall be attested to in the test

the rated
), Type Ill,

except in the

determine
specification for

Break-in-run:

The break-in-run shall be for a duration of 1 hour and shall be magle at a minimum of

one-half rated speed while the shaft is loaded to impose a minimum of 1,500 psi (103 Bar) inlet
pressure. At the option of the procuring activity the break-in-run may be reduced to not less than

1/2 houir.

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 mi/hr during this test.
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4.6.3.1 Overspeed run: The motor shaft shall be unloaded. With return pressure setto 100 + 50 psig
accelerate the motor to 125 percent of rated speed unless otherwise 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,

0 be 100° = 25°F. Retain above pressure for 2 minutes. If hi-direq
rnate inlet port. There shall be no fluid leakage sufficient te\form
[y or cover, or at the gasket or ports. The rate of drive shaftseal le

nute or as specified in the detail specification.

4.6.4.1 Teardown ipspection (optional): After the break-in-run and proof tests, the mg

disassembl
acceptable
4.6.4. If at
conformang

4.6.5 Shaft seal les

4.6.5.1

4.6.5.2

Shaft seal §
speed, rate
case drain

seal leakag

Shaft seal |
the motor is
test)” (4.6.6
(4.6.6.4).

condition, the motor shall be reassembledzand re-run in accordan
hny phase in the testing, working parts fequire replacement, the e
e test procedure shall be repeated.

kage:

nd external leakage: Theshaft seal leakage shall be determined

d inlet pressure, 25 to 200 psig (2-14 Bar) outlet pressure, 25 to 2
ine pressure. Unless otherwise specified in the detail specificatior
e shall not exceed 5 ml per hour.

pakage (sampling test): The shaft seal leakage shall not exceed 5
operated under conditions called for under paragraphs headed “T|
1), “Stalted leakage (sampling test)” (4.6.8.1), and “Torque-breakd

500 psig (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. Pre T T T, Wi
temperature
repeat on alte
motor housin
exceed

1/8 ml per mi

100 psi. Fluid
tional motor,

h drop through the
akage shall not

tor may be

ed and inspected at the option of the motoramanufacturer. If all payts are in

e with paragraph
htire quality

ht 50 percent rated
DO psig (2-14 Bar)
the rate of shaft

ml per hour when
orgue (sampling
ut (sampling test)

4.6.6 Torque:

4.6.6.1 Torque (sampling test): The output torque of the motor shall be measured at 160° + 5°F oil inlet
temperature after at least 5 minutes of operation under each of the conditions specified in

Table Il.
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4.6.6.1

4.6.6.2

4.6.6.3

4.6.6.4

TABLE Il. Torque (sampling test) conditions.

Motor Speed
Percent Motor Outlet and Motor Differential
Rated Case Pressure Pressure
25 25-200 psig (2-14 Bar) Rated
50 25-200 psig (2-14 Bar) Rated
100 25-200 psig (2-14 Bar) Rated

(Continued):

The output
specified in

Torque-stal
pressure of
temperaturg
spaced pos|
test point.
torque mea|
detail speci

Torque-stal
be recordec
torque shal

Torque-breikout (sampling test): The motor shall be connected to a variable

which is ca
the test mo
shaft begin
shall be as

the detail specification.

ed: The stalled output torque of the motor shall'be measured with
0-200 psig (0-14 Bar) outlet and case pressure and 115° + 10°F in

surement and maximum differential*pressure permissible shall be
ication.

at every 10 degrees of rotation of the shaft within one revolution.
be specified in thesdetail specification.

able of backdriving the test motor at rated torque and also capable
or. Shaft torque between the test motor and the load shall be rec

specified in paragraph 4.6.6.1. Minimum torque at breakout shall

detail speci

ication.

4.6.7 Consumption:

forque under any of the above conditions shall be not |&ss than th¢ rated torque

rated inlet
let fluid

. The measurements shall be made withdhe output shaft locked &t four equally
tions within one revolution. The pressure shall be removed and re¢-applied for each
The torque measurement shall be made after applying the pressure. The minimum
Specified in the

ed (sampling test): Conduct test as indicated in 4.6.6.2 except tofgue values shall

The minimum

pbpposing load
of being driven by
prded when the

5 to rotate, both in test motor “driven” conditions. Fluid temperaturge and pressures

he specified in the

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 Bar) outlet and case pressure and rated oil inlet temperature shall not
exceed the value specified in the detail specification. Flow shall be measured at the inlet port to
the motor or as specified in the detail specification.
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4.6.7.2 Consumption-zero torque: The rate of oil flow required to drive the motor at rated speed, zero
torque, 25-100 psig (2-7 Bar) outlet pressure shall not exceed the value specified in the detail
specification.

4.6.8 Stalled leakage:

4.6.8.1 Stalled leakage (sampling test): The combined total leakage from the outlet port and the case
drain line, with the output shaft stalled at any position, at rated inlet pressure, and 160° + 5°F

(71° £ 2°C)
4.6.8.2 Stalled leak
blocked, the
temperature

4.6.9 Breakout pre
ports requireg
specified in th

4.6.10 Braking test:

maintain rate

to rated press
in such a ma
evidence of

fast response

125 percent g

4.6.11 Vibration testg:

4.6.11.1 Test motor
mechanism
performed i
performed i

et o temperature, shaftmotexceedthe vatue specified T the da

age (individual test): The leakage from the housing drain line<with
b output shaft free, rated inlet pressure, and 160° £ 5°F (7.1% 2°C)

bsure-unloaded: The differential pressure measufed between the
to break the shaft away from a stalled conditiornshall not exceed
e detail specification with 50 psig (10 Bar) case and outlet pressu

A constant flow source of oil shall be provided to the motor inlet p
I speed with no load. The test circuit‘must be so arranged that thé
ure as soon as the motor load is iricreased. A load shall be applied
ner as to reduce its speed from_rated to zero in 0.02 seconds. THh
ny degradation to the motor:structure of subsequent operational p
relief valve shall be located’in the motor inlet line to prevent surgs
f rated inlet pressures.

5.

mounting orientation: The test motor shall be mounted on a vibrat]
successively in each of at least three positions. All of the testing
h eachrof mutually perpendicular positions. All of the testing spec
h each’of the mounting positions. One of these mounting positions

the directio

tail specification.

the output port
inlet oll

e shall not be more than twice the value specified for stalled leakage (sampling test).

nlet and outlet
the pressure
e.

prt sufficient to

b pressure will rise
to the motor shaft
ere shall be no

prformances. A

s of above

on generating
specified shall be
fied shall be

shall be such that

h obvibratory motion shall be parallel to the shaft axis of the motor.

Another mounting

position, if and when practicable, shall be such that the direction of vibratory motion shall be
parallel to the axis of any control mechanism.

4.6.11.2

Resonant frequency vibration: Resonant frequencies shall be searched according to the double

amplitude and frequency parts of MIL-STD-810. Applicable procedures and test values shall be

specified in

4.6.11.3

the detail specification.

Cyclic frequency vibration: Upon completion of the resonant frequency vibration, a cycling

vibration shall be imposed in accordance with MIL-STD-810. Applicable procedures and test
values shall be specified in the detail specification.
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4.6.11.4 Motor operation: Throughout the above vibration tests the motor shall be operated in a test
circuit capable of maintaining an oil inlet temperature of 140° + 15°F regardless of the rated
temperature of the motor being tested, and ambient temperatures shall be maintained at room
ambient conditions. The motor supply pressure shall be rated pressure with a corresponding
load applied at rated speed.

4.6.12 Low temperature operation: The hydraulic motor and hydraulic fluid shall be cooled to a
temperature of -65° + 5°F (-54 + 2°C), or a temperature specified in the detail specification. After a
minimum tim T ; ught up to rated
speed unloaded 50 times. These starts shall be made with as low an inlet and gutlet restriction as
practical. In addition, 25 starts shall be made at 120 percent rated differential pressure +100 -0 psi
(7 Bar) with the motor loaded to a minimum of rated torque. The capagity of the refrigerating
equipment arld the length of time between starts shall be such that the motor bady temperature
and the oil regervoir temperature shall be -65° + 5°F (-54° + 2°C)/at each of the |75 starts. During
the start-up to rated speed the fluid temperature-time control shall be as specifigd in the detalil
specification.| A trace of break-out torque shall be made during the 25 loaded sfarts. If applicable,
the detail specification shall specify a minimum torque. There shall be no evidgnce of any
degradation tp the motor structure or subsequent operational performance.

4.6.12.1 Thermal shpck: The motor shall be placed in a-suitable temperature chambef for a period of
6 hours witl the ambient temperature at -65°F, 0r a temperature specified in the detalil
specification. The motor shall be started and brought up to rated speed within|2 seconds with an
inlet fluid temperature that has been stabilized and maintained at 200°F mininpum and at rated
operating pressures. There shall be-no evidence of any degradation to the mptor structure or
subsequent operational performance:

4.6.13 Oscillating endurance test apparatus: Apparatus for the oscillating endurance tgst shall be set up
to provide for|the cyclic flow rate as required herein.

4.6.13.1 Oscillating ¢nduranceitest: An oil flow, in sufficient quantity for the motor to aftain its rated
speed, shall be reversed to and from the motor inlet and outlet ports at a rate jof 60 cpm. One
cycle shall ¢gonstitute one complete reversal of oil flow of aforementioned quantity. During this
test, the mqtor’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 and record 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 in MS33649 for
the port size shown on the motor drawing.
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4.6.14.2 Filtration for endurance test: The hydraulic fluid to be charged into the endurance test system
shall 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 11l systems) 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 the

elements
4.6.14.2.2 Patch tes
filter bowl
and add t
47 millime
15 cc of fl
and perm
a 0.45-mi
patch res
discrepan

4.6.15 Endurance tg

and element with a minimum of 15 cubic centimeters (ec) of a sui
D the applicable container. The total resulting fluid shall be passed
ter (mm) disc, #40 Watman paper. Wash the dis¢_free of fluid with
uid solvent. After drying, the resultant filter patch shall be coated

anently attached to the log sheet of the test.~All fluid solvent shall
Cron pore size membrane prior to use during the foregoing proced
Ilting from the preceding test shall be cempared with the previous
cy noted in the test log.

motor applicgtions, test per paragraph 4.6115.2.

4.6.15.1 Category A
endurance
for Type IlI

4.6.15.1.1 Time schd
cycles of
period tog
12 +1/2 n

endurance test: Unless-otherwise specified in the detail specificg
est shall be condueted for 750 hours for Type | and Type Il motorg
motors as outlined_in TABLE lII.

bdule and gycles: The specified hours of running time shall consis
nigh and(Iow pressure operation. One low pressure period and on
ethep shall constitute one cycle. The low pressure period shall co
ninutes of operation at 50 percent rated differential pressure. This

immediatd

. The fluid in each filter bowl shall be collected in clean containers

st: For Category A motor applications test per paragraph 4.6.15.1].

ements. The filter

- :
removed after 2 hours running shall be checked in accordance wiih 4.6.14.2.2.

Rinse both the
able fluid solvent
through a

a minimum of
vith clear lacquer
be filtered through
Lire. Each filter
patch and any

D .

For Category B

tion, the
and for 250 hours

t of repeating

e high pressure
nsist of

shall be followed

ey by a high pressure period which shall consist of 3 £ 1/4 minutes

b at 100 percent

rated differential pressure. The change in pressures shall occur in less than one second. The
oil inlet temperature shall be maintained at the temperature as shown in TABLE Ill. At the
option of the procuring activity, to depend on the application, the direction of rotation may be
reversed after each cycle. The loads may also be made retarding in both directions or aiding in
one direction and retarding in the other as applicable.

4.6.15.1.2

Start-stop tests: After the first and last phase of the endurance test, shown in TABLE llI,

500 starts and stops of the motor will be conducted. The system loading and supply conditions
shall be so controlled that motor differential pressure surges, between 120 percent and
150 percent of rated differential pressure, occur during each start and stop.
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TABLE Ill. Endurance test.
Percent of Percent
Rated Rated Percent Case and
Test Endurance Speed Rated Diff. Outlet Inlet Fluid
Phase (Time) RPM Pressure Pressure Temperature
1 9 36 + 6* 50-100 Minimum 100 + 5°F (39 £ 2°C)
2 15 66 +3 50-100 200 psig (14 Bar) Rated (Type I, Il or 1lI)
3 45 806 F 2 50-100 Minimum Rated ([Type I, Il or 111)
4 9 100+ 2 50-100 100 psig (7 Bar) Rated ([Type I, Il or 1lI)
5 2 202 50-100 500 psig (34 Bar) | Rated ([Type I, Il or III)
6 20 110 + 2* 60-100 Minimum Rated ([Type I, Il or 111)
*See 4.6.15.1.p Start-stop tests.

4.6.15.2 Category B
cycling test
specified in

TABLE I\, Load cycling tests.

load cycling endurance test: Category B hydraulic motors shall bg
5 as shown in TABLE |V using a test cireliit as shown in FIGURE 1)
the detail specification the minimum-humber of cycles shall be 2 n

e subjected to load
Unless otherwise
nillion.

Percent Rated Inlet
Percent of Rated Torque Outlet & Case Fluid
Total Cycles Raje Input Signal«{a)~ | Speed (rpm)| Load Pressure (b) Temp
4 sec/gycle |Per Fig. 2 100+5 50% |50-100 psi (4-7 Bar) |[L00 + 5°F (39 £ 2°C)
37 3 cycleis/sec | Sine Wave 25+5 20% |50-100 psi (4-7 Bar) |[L50 + 5°F (66 + 3°C)
5 3 cycles/sec | Sine‘Wave 505 40% |50-100 psi (4-7 Bar) |Rated
5 3 cyclels/sec | Sine’'Wave 100+5 80% |75-150 psi (5-10 Bar) |Rated
10 3 cycleisiset | Sine Wave 25+ 80% |75-150 psi (5-10 Bar) |Rated
125 5 cycleS/Sec | Sine Wave 1I0£2 25% | 7/5-150 psi (5-10 Bar) | Rated
5 3 cycles/sec | Sine Wave 505 45% |75-150 psi (5-10 Bar) |Rated
(1/2 Sine Wave As
Aiding Load)

(a) Sine wave to be plus clockwise and minus counterclockwise passing thru O rpm.

(b) The total pressure shall be specified in the detail specification for motors controlled by servo valves.
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4.6.15.3 Overspeed: Upon completion of endurance test (4.6.15) the motor shall be operated for 1/2 hour
at 125 percent of rated speed and at rated inlet temperature. The differential pressure and

4.6.15.4

4.6.15.5

4.6.15.6

4.6.15.7

torque load

shall be as specified in the detail specification.

Test data: The endurance test data shall be graphically presented with consumption, torque,
ratio of theoretical flow to volume consumed (comparable to volumetric efficiency 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 tempe

shall be rec

than 24 hod

Replaceme
terminated.
material co
or workman
and materig
every majo
runs condu
affect form,

Recalibratig
percent of r
pressure. 1
consumptio
the endurar
of operatior]
pressure fo

Static burst
pressure te

4.6.15.7.1 Inlet port
port or ports independently with the motor shaft locked to prevent rotation. Return the case
drain lines to be open.

rature for pottrthe highrandfow pressures for eactTof the comditi

nt of parts: If during the endurance test a major part fails, the test
The replacement hydraulic motor shall have a redesigried part or
responding to the failed part except that, if the fajlure was caused
ship, the testing activity may authorize the installation of a part of

Cted with the approval of the procuring activity. Major parts are de
fit or function.

pted speed at zero or lowestpossible outlet pressure, and at 100

[ a period of 15 minutes.

5t at 2.5 times the rated pressure shall be included in the first artic

prded at least twice during each 24 hour period; however, whemthg
rs long, readings shall be recorded at least twice during each’10

| with the defect overcome. The endurancetest shall be considerg
part has concurrently undergone the test¢;Minor parts may be replaced and penalty

n: Following the endurance test) the motor shall be recalibrated §

[he rate of leakage of the'shaft seal shall not exceed 5 ml per hour.
n shall not have increased more than 25 percent from the consum
ce test at 100 percent of the rated speed and 100 percent rated p|
. The motor shall.be operated at 20 percent rated speed and 100

pressure test: Unless otherwise specified in the detail specificatig

1S. The readings
e test period is less
our period.

shall be

bne of a differential
by faulty material
he original design
d completed when

ined as those that

t 25, 50 and 100
percent rated inlet
Motor

ption rate prior to
Fessure conditions
percent rated

n, a static burst
e test procedure.

pressure: Apply a static pressure of 2.5 times the rated pressure fo the motor inlet

4.6.15.7.2 Case drain port pressure test:

4.6.15.7.2.1 Category A motors: With inlet and outlet ports plugged, apply 750 psi to case drain port
unless otherwise specified in the detail specification.

4.6.15.7.2.2 Category B motors: With inlet and outlet ports plugged, apply 1/2 the rated inlet pressure to
case drain port unless otherwise specified in the detail specification.
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