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NOTICE

This document has been taken directly from U.S. Military Specification MIL-P-5994D, Notice 1 and
contains only minor editorial and format changes required to bring it into conformance with the
publishing requirements of SAE technical standards. The initial release of this document is intended to
replace MIL-P-5994D, Notice 1. Any part numbers established by the original specification remain

unchanged.

The original Military SpeC|f|cat|on was adopted as an SAE standard under the provisions of the SAE

Technical Standard

erated adoption

of government spedifications and standards. TSB rules provide for (a) the publication/gf portions of
unrevised government specifications and standards without consensus voting at the'SAE Committee

level, and (b) the us

Under Department
qualified products li
lists (QPL’s) has no

e of the existing government specification or standard format;
bf Defense policies and procedures, any qualification reguirements

t been adopted by SAE and is not part of this SAE.technical docum

hnd associated

5ts are mandatory for DOD contracts. Any requiremient relating to qualified products

ent.
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1. SCOPE:
1.1 Scope:

This specification establishes the common requirements for variable delivery electric motor driven,
hydraulic pump units, suitable for use in aircraft hydraulic systems.

2. APPLICABLE DOCUMENTS:

2.1  Government dpcuments:

2.1.1 Specificatiorls and standards, and handbooks: The following specifications, stapdards, and
handbooks form a part of this document to the extent specified herein.{Unless otherwise specified,
the issues ofl these documents are those listed in the issue of the Department of|Defense Index of
Specifications and Standards (DODISS) and supplement thereto; cited in the solicitation (see 6.2).

SPECIFICATIONS
FEDERAL

QQ-C-320 Chromium Plating (Electrodeposited).
QQ-N-290 Nickel Plating (Electrodeposited).

QQ-S-365 Silver Plating, EleCtrodeposited: General Requirements for.
MILITAR)Y
MIlU-P-116 Preseryation, Methods of.

MIL-B-5087 Bonding, Electrical, and Lightning Protection, for Aerogpace Systems

MIlU-H-5440 Hydraulic Systems, Aircraft, Types | and Il, Design and Installation

Requirements for.

MIL-C-5541 Chemical Conversion Coatings on Aluminum and Alurpinum Alloys.

MIY-M-7793 Meter, Time Totalizing.

MIL-M-7969 Motors, Alternating Current, 400-Cycle, 115/200-Volt $ystem, Aircraft,

General Specification for.
-M<8609 Motors, Direct-Current, 28-Volt System, Aircraft, Gendral Specification
for.

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 Micron Absolute, Type Il Systems.

MIL-H-8890 Hydraulic Components, Type lll, (-65 Deg. to +450 Deg. F), General
Specification for.

MIL-H-8891 Hydraulic Systems, Manned Flight Vehicles, Type Ill Design, Installation
& Data Requirements for, General Specification for.

MIL-T-10727  Tin Plating, Electrodeposited or Hot-Dipped, for Ferrous and Nonferrous
Metals.

M



https://saenorm.com/api/?name=d94a5155349a52aaa5fedf947a35faa0

SAE INTERNATIONAL

AS5994A

Page 3 of 34

211 (Continued):

MIL-P-15024
MIL-P-19692
MIL-C-26074
MIL-1-81219

MIL-R-83248

Plates, Tags and Bands for Identification of Equipmen
Pumps, Hydraulic, Variable Delivery, General Specific
Coatings, Electroless Nickel, Requirements for.
Indicator, Elapsed Time, Electrochemical.

t.
ation for.

Rubber, Fluorocarbon Elastomer, High Temperature Fluid and

Compression Set Resistant.

STANDARBS
MILITARY

MIL-STD-129
MIY-STD-130
MIL-STD-195
MIL-STD-202
MIL-STD-276
MIL-STD-461

MIL-STD-781
MIL-STD-810
MIY-STD-838
MIL-STD-889
MIY-STD-2073

MSR1344

MSR7595

MSR8774
MSR8775
MSR8782
MSR8783
MSi33540

Marking for Shipment and Storage.

Identification Marking of US Military Property:
Marking of Connections for Electric Asseémblies.
Test Methods for Electrical Component Parts.
Impregnation of Porous Nonferrous’ Metal Castings.

Electromagnetic Emission and Susceptibility Requirenpents for the

Control of Electromagnetic Distribution.

Reliability Test Exponential Distribution.
Environmental Test Methods and Engineering Guidan
Lubrication of Military. Equipment.

Dissimilar Metals.

DOD Material Procedures for Development and Applig
Packaging Re€quirements.

Fitting-Installation of Flared Tube, Threaded Connectq
Standard for.

ation of

rs, Design

Retainer, Packing Back-up, Tetrafluoroethylene, Straight Thread Tube

Fitting Boss.

Retainer, Packing Back-up, Single Turn, Tetrafluoroet
Packing, Preformed, Hydraulic, plus 250°F (+135°C) (
Retainer, Packing, Back-up Teflon.

Ring, Gasket, Back-up Teflon.

hylene.
D-Ring).

I

Safety Wiring and Cotter Pinning, General Practices fq

[aYaValW. Fal
MS33649

D | o s 1 4 L O4 - o TL (|
DUSS, MIUIU CUTTTECUUTT, TTIeTTIdal oralgrit 11iredu.

(Unless otherwise indicated copies of federal and military specifications and standards are
available from the Standardization Documents Order Desk, BLDG 4D, 700 Robbins Avenue,
Philadelphia, PA 19111-5094.)
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2.2 Non-Government publications:

2.3

The following document forms a part of this document to the extent specified herein. Unless
otherwise specified, the issues of the documents which are DOD adopted are those listed in the
issue of the DODISS cited in the solicitation. Unless otherwise specified, the issues of documents
not listed in the DODISS are the issues of the documents cited in the solicitation (see 6.2).

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

AS

(Application fo

Race Street, Hhiladelphia, PA 19103-1137.)

(Non-Governn
that prepare o
libraries or oth

Order of prece

In the event of
for related ass
document takg
regulations un

3. REQUIREMENT

3.1

3.2

3.3

Precedence:

The requireme

M D 3591 Packaging, Commercial

I copies should be addressed to the American Society for Testing ar
ent standards and other publications are normally-available from th
distribute the documents. These documents also'may be available

er informational services.)

dence:

a conflict between the text of this document and the references citg

bciated design specifications, specification sheets, or MS standards
s precedence. Nothing in this‘document, however, supersedes app

ess a specific exemption has'been obtained.

S:

nts of MIL<H-8775 or MIL-H-8890, and a design specification (see 6

by the airframg

specification
requirements ¢

requirements @

contractor or unit manufacturer, as applicable, apply as requireme
ith the exceptions and additions specified herein. In case of conflict
pf thls specmcatlon and those of the design specmcatlon that meet @

d Materials, 1916

e organizations
in or through

d herein (except
), the text of this
icable laws and

7) to be prepared
nts of this
between the

r exceed

ake precedence.

These units shall be deS|gned for mstallatlon in hydraullc systems as deflned in MIL-H-5440 or MIL-
H-8891, as applicable.

Component parts:

The electric motor driven pump unit shall consist of a hydraulic pump and an electric motor coupled
together as a unit.

First article:

When specified (see 6.4), a sample shall be subjected to first article inspection (see 6.5) in
accordance with 4.3.
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3.4 Design and construction:

3.4.1

3.4.2

3.4.21

3.4.21

3.4.2.2 Alternating current motors: All 400 hertz alternating gurrent electric motors sh

3.4.3

3.4.4

3.4.5

3.4.6

3.4.7

A

Hydraulic pump: The hydraulic pump shall be designed to meet the applicable requirements of
MIL-P-19692, except as may be modified herein. (Where duplication or conflict occurs between
inspections in this specification and those in MIL-P-19692, the inspections in this specification shall

apply.)

Electric motor: The electric motor shall be designed to meet the applicable requirements of MIL-M-
7969 or MIL-M-8609, whichever is appropriate for the application. When required, elapsed time

indicators shiall conform to MIL-I-81219 or MIL-M-7793, as applicable.

Direct curr
applicable
occurs bet

conformi

meet the a
or conflict

apply.)

Hydraulic po

specified in the design specification.

Electrical co
STD-195, un
mounting prd
not be used
connections

shall be proided farremote filtering if specified in the design specification.

Leakage: E

permitted except at the drive shaft seal, where the rates of leakage under Specit

EMI filter; If required by the design specification, a filter toaeduce electromag

ent motors: All 28 volt direct current electric motors shall be design
requirements of MIL-M-8609, except as modified herein. (\WWhere dug
ween this specification and those in MIL-M-8609, this spec¢ification s

Ng to MIL-STD-461 shall be incorporated.

pplicable requirements of MIL-M-7969,.e€xcept as modified herein. (
pccurs between this specification andithose in MIL-M-7969, this spe|

rts: Port configuration shall-be in accordance with MIL-P-19692 unl

less otherwise shown on the applicable standard or design specific
visions shall previde a low impedance path for radio interference cl
o complete.motor electrical circuits in lieu of a lead. Wherever prac
which do-not depend upon insulation in compression shall be used.

ternal leakage from the unit of sufficient magnitude to form a drop §

ed to meet the
lication or conflict

hall apply.)

netic interference

bll be designed to
WVhere duplication
cification shall

ess otherwise

nections: External termination of the motor wiring shall be in accofdance with MIL-

htion. The motor
irrents, but shall
icable, positive
Suitable shielding

hall not be

conditions shall not exceed the values specified in 4.4.2.4.

ed operating

Lubrication: The hydraulic pump itself shall be self lubricating with no provisions other than the
circulating oil. Where lubrication is required in the electric motor, or any gear cases, or other parts
not in contact with hydraulic fluid, the lubricant shall be in accordance with MIL-STD-838 or as
specified in the design specification. Such lubrication shall result in satisfactory operation when the
pump is permanently mounted in any position.

Fluid resistance: The unit shall be designed and constructed to operate in an environment in
which casual system fluid due to leakage and handling is present, and as required in 4.3.2.1.3 and
in the design specification.
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3.4.8 Drainage: The motor housing should be constructed to facilitate drainage of casual fluid; surface
pockets which may entrap fluids should be avoided. The use of an oil slinger to keep fluid from the
motor shaft may be warranted by the unit orientation.

3.4.9 Protection: Motor enclosure to be totally enclosed, utilizing fan cooled, nonventilated, jacketed, or
wet rotor construction.

3.4.10 Safetying: All threaded parts shall be positively locked or safetied by safety wiring, self locking
nuts, or other approved methods. Safety wire shall have a minimum diameter of 0.032 inch

(0.8mm) and shall conform to MS33540. Lead type safety wire sealing shall not

3.4.11 Reliability: The unit shall be designed to meet the reliability requirementsispecif

specification

3.4.12 Maintainabili
the design s

3.4.12.1 Maintainahility features:

a. All wegr surfaces shall be replaceable or repairable.

b. Discon
conned
c. Compg
interch
d. The de
only.
e. The de

overha

3.4.13 Noise level:

pecification.

hects, mounting and wiring provisions'shall be designed to prevent
tions.

nents which are not functionally interchangeable shall not be physig
Angeable.

5ign shall permit ling:replacement of the unit or module thereof, usi

sign shall be-such that special or unique equipment is minimized fo
LI, and checkout.

The/unit shall be designed to meet the airborne noise requirements

be used.

ed in the design

ty: The unit shall be designed to meet the maintainability requirements specified in

erroneous

ally

g standard tools

shop repair,

specified in the

design speci

ication \When no naoise reauirements are snecified the unit shall he
icaHoh—\A"HhehR-ho-Rol Fegureents—at pectiea—+he-dhiH-shaio

minimum noise levels possible in keeping with good design practices.

3.5 Installation requirements:

esigned to attain

3.5.1 Dimensions: Dimensions pertinent to the installation of units shall be specified on the

manufacture

r's installation drawing.

3.5.2 Weight: The wet and dry weight of the completely assembled unit shall not exceed the value

specified in t

he design specification.
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3.5.3 Mounting: Dimensions and any other pertinent design factors of the unit mounting pad or feet shall
be specified in the design specification.

3.5.4 Orientation: Unit operation shall be unaffected by the position in which the unit is mounted.

3.6 Detail requirements:

3.6.1

Material: Materials and processes used in the manufacture of these products shall be of high

quality, suitable for the purpose and shall conform to applicable government specifications.

Materials co
specification
The use of
specification

3.6.1.1

3.6.1.2

3.6.1.2.1

Metals: Al
service, an
possess ag¢
accordanc

Corrosion
characteris
resist corrd
moisture, S
defined in

Ferrous @and copper alloys: Ferrous alloys requiring corrosion preventive tre

copper a
from Tab
surfaces
abrasion
constant
the manu
degree O

nforming to the unit manufacturer’'s material specifications may be.u
5 are acceptable to the acquisition activity and contain provisions<o
e unit manufacturer’s specifications will not constitute waivef_gf'oth

5

D.

metals shall be compatible with the fluid and intended-temperature

d storage conditions to which the components will'be exposed. The
lequate corrosion resisting characteristics, or shall’be suitably prote
b with 3.6.1.2.

protection: Metals which do not inherently possess adequate corrog
tics shall be suitably protected, in accordance with the following sul
sion which may result from such cefditions as dissimilar metal com
alt fog, and high temperature deterioration as applicable. Dissimilar
MIL-STD-889.

loys, shall be suitably. protected using the electrodeposited metallic
le I. Tin, cadmium, and zinc plating shall not be used for internal pa
in contact with hydraulic fluid or exposed to its vapors and not wher
O-ring grooves for external seals shall not be considered as intern
contact with hydraulic fluid. Where not indicated, class and type arg
facturersSuch materials or processes shall be selected so as to pro
f corrosion resistance consistent with the performance requirements

sed provided the
r adequate tests.
er applicable

functional,
metals shall

cted in

ion resisting
pparagraphs, to
binations,
metals are

atment, and all
coating selected
rts or on internal
e subject to

al surfaces in

at the option of
ide the maximum

D.

Other mefallic coatings, the use of which has been demonstrated to be satis

actory to the

purchaser, such as electrodeposited 85 percent tin, 15 percent cadmium alloy may be used.
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TABLE |. Metallic coatings.

Cadmium plating
Zinc plating
Chremium plating
Nickel plating
Silver plating

Tin plating
Electroless nickel

QQ-P-416, type II, class 2
QQ-2-325, type II, class 2
QQ~C~320

QQ-N-290

.QQ-8=-365

MiL-T-10727, type I
MIL-C-26074

3.6.1.2.2 Aluminur
accordar
coated W
subjecte

3.6.1.2.3 Magnesi

3.6.1.3 Castings:
excessive
castings m
or other m¢
governed
When impr
and insped

3.6.1.4 Recycled g
maximum

3.6.2 Seals: Pum

im: Magnesium shall not be used.

p static and dynamic seals shall be in accordance with MIL-P-19694.

n alloys: Unless otherwise authorized, all aluminum alloys shalbbe pnodized in

ce with MIL-A-8625, except that in the absence of abrasiveconditigns they may be
ith chemical film in accordance with MIL-C-5541. The ex¢eptions nated will be

| to the approval of the acquisition activity.

Castings shall be of high quality, clean, sound, and free from crackg, blow holes, and
borosity and other defects. Defects not materially affecting the suitapility of the

ay be repaired at the foundry or during machining by peening, impregnation, welding,
bthods acceptable to the acquisitiontactivity. Inspection and repair of castings shall be
y quality control techniques and standards satisfactory to the acquisition activity.
egnation castings are used, they’shall be in accordance with impregpation procedures
tion requirements of MIL-STD-276.

nd claimed materials; "Recycled and reclaimed materials shall be ufsed to the
bxtent possible without jeopardizing the end use of the item.
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3.6.3

3.7 Functional requirements:

3.7.1

3.7.2

3.7.3

3.7.4

3.7.5

Nameplate: A nameplate conforming to MIL-P-15024 and the applicable MIL-P-15024
specification sheet as required by the design specification and containing the following information
legibly filled in shall be securely attached to the unit. The information marked in the spaces
provided shall be in accordance with MIL-STD-130.

Pump Unit, Hydraulic, Electric-Motor-Driven, Variable Delivery
Rated Pressure

Rated Delivery

Rated Voltage (AC or DC)

Rated Ampefage

Specificatio

Manufacturer’s Part Number

Manufacturef’s Serial Number

Manufacturer’'s Name or Trademark

Federal Stogk Number

Contract Number

us

Any nameplate data required in addition to the abové&.shall be specified in the dgsign specification.

Hydraulic flu|d: The hydraulic fluid that the unit is designed to handle shall be specified in the
design specification.

Rated dischdrge pressure: The_ rated discharge pressure shall be the maximum| pressure against
which the pump unit is requiredto operate continuously at rated temperature and rated voltage.

The pump shall maintain rated discharge pressure at zero flow condition. The vglue and tolerance
range of the [rated pressure ‘'shall be stated in the design specification.

Maximum full flow pressure: The maximum full flow pressure shall be the maximium discharge
pressure at whichthe pump control will not be acting to reduce pump unit delivery at rated
temperature] voltage, and inlet pressure. The design specification shall specify the value and limits
for maximumfull flow pressure operation.

Rated inlet pressure: The rated inlet pressure of the unit shall be the indicated pressure at the inlet
port of the pump when it is operating at rated voltage, maximum full flow pressure and rated
temperature. Inlet portion of system shall be in accordance with MIL-P-19692. The value of rated
inlet absolute pressure, expressed in psi (kilopascals, kPa), shall be established in the design
specification.

Case drain port pressure and flow: Unless a different value is specified in the design specification,
the pump shall be designed in accordance with MIL-P-19692.
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3.7.6

3.7.7

3.7.8

3.7.8.1

3.7.8.2

3.7.9

3.7.10

3.7.11

3.7.12

Rated temperature: The rated fluid temperature of the unit shall be in accordance with MIL-P-

19692.

Rated voltag

e: The rated voltage shall be specified in the design specification.

Current Draw:

Rated current draw: The rated current draw of the unit shall be the measured input current to the
motor under steady state running conditions of rated voltage, rated temperature, maximum full
flow pressiire, and rated inlet pressure. It shall be stated in the design specific

Starting cu
currentto t
pressure, g
specificatid

Rated delive]
conditions of
fluid specifie
gallons per 1
specification

Proof pressu

he motor when the unit is started. Rated voltage, rated temperature,
nd rated inlet pressure conditions shall apply unless specified other
n. Maximum starting current shall be stated in the design specificat

ry: The rated delivery of the unit shall be the measured output of th
rated temperature, rated voltage, and maximum full flow pressure, U
d in the design specification at rated inlet pressure. It shall be expre
ninute (GPM), liters per minutes (L/min),‘and its value specified in th

re: The pump shall be capable-ef performing satisfactorily for one 1

percent of rated discharge pressure. Inlet@and case pressure shall be 450 to 500

kPa) or 150

Rated endur
design speci

Cooling air:
specification

3.8 Electrical requ

3.8.1

3.8.2

3.8.3

percent of rated pressure-as-specified in the design specification.

Ance: The value of the rated endurance expressed in hours shall bg
fication.

[The unit shaltnot require external blast air cooling unless stated in {

rements:

htion.

rrent draw: The starting current draw of the unit shall be the (peak measured input

maximum full flow
wise in the design
on.

e pump under
sing the hydraulic

ssed in U.S.
e design

ninute at 125
psi (3100 to 3500

p specified in the

he design

Electromagnetic interference: The motor shall be designed to minimize the generation of radio
interference, and when required by the design specification or standard, the motor shall be
equipped with a radio interference filter and shall meet the requirements of MIL-STD-461 as

specified in t

he design specification.

Electrical bonding: When required, electrical bonding requirements of the unit shall be as specified
in MIL-B-5087 or as specified in the design specification.

Insulation resistance: The motor shall be designed to meet the requirements of 4.4.2.5 or other
requirements as stated in the design specification.
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3.8.4 Dielectric strength: The motor shall be designed to meet the requirements of 4.4.2.6 or other
requirements as stated in the design specification.

3.8.5 Thermal protection: When specified by the applicable motor standard or design specification, a
protective means shall be supplied. One of the following methods and types of protection is to be
specified.

3.8.5.1  Thermal protection method:

3.8.5.1.1 Method I} Protection shall be provided by a nonautomatic reset means to>prevent smoke or
toxic fumles from being generated by a motor under locked rotor or operating conditions. The
protectioph device must be manually resettable or replaceable after partial digassembly of the
motor.

3.8.5.1.2 Method IJ: Protection shall be provided to permit a motor tg"develop maximuim output or locked
rotor torque to the point of failure without being a fire hazard. The protective system must not
be automatically reset and both motor and protector system are considered expended after one
operation.

3.8.5.1.3 Method IJI: Protection shall be provided to permit average rated torque capgbility under all
operable|environmental power and load conditions and attain a substantial pprtion of the rated
life of thg motor under overload conditions which cause cycling of the therm3l protective
device. Tlhe motor and protector shall provide a minimum of 25 hours of intermittent or
continuoys locked rotor protection-at-fated voltage (and frequency for AC mqtors).

3.8.5.2 Thermal protection type:

3.8.5.2.1 Direct acting: A protector.within or on the motor enclosure shall interrupt the motor power
supply and shall be ofisufficient rating to interrupt the maximum locked rotor|current and
perform in accordance with the appropriate thermal protection method speciIed herein (see

3.8.5.1). [The pretector must be rated to provide a minimum of 5,000 interrupfions of the
maximum current, or 25 hours of intermittent or continuous locked rotor protgction at rated
voltage (pnd,frequency for AC motors).

3.8.5.2.2 Indirect acting: A protector shall be provided with a minimum inductive contact rating of two
amperes at 28 volts DC to operate relays and signal devices. The protector shall perform in
accordance with appropriate thermal protection method specified herein (see 3.8.5.1) and shall
have a minimum life of 5,000 operations.

3.9 Performance:
3.9.1 Current/power: The performance requirements shall be stated in the design specification. The

minimum performance may be stated in maximum input current (input power) at rated fluid delivery
of the unit.
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3.9.2

3.9.3

3.9.4

3.9.5

3.9.5.1

3.9.5.2

3.9.56.3

Efficiency: Where the design specification states a required minimum efficiency, it shall be the
ratio of output power to input power when the unit is operated at rated voltage and maximum full
flow pressure. It shall be stated as percentage. To calculate output power, only the net difference
between inlet pressure and output pressure shall be used.

Heat rejection: The maximum rate of heat rejection at specified conditions shall be stated in the
design specification and determined by the procedure of 4.3.2.1.10. The value shall be considered
equal to the difference between the input and output power of the unit at those conditions. Unit

heat rejectio
pump alone

Pressure pu
in accordang
test procedu

Variable deli
MIL-P-19692.

Response
unit shall b
tests.

Stability: T
delivery co
oscillograp
stability. A
specificatid
change in

pulsations
change in

Maximum

N reflects inefficiencies of the pump and motor combined. The heat
ill provide a truer value of heat introduced into the hydraulic syster

sations: Pressure pulsations shall be the oscillations of the-pump d
e with MIL-P-19692. The amplitude of pressure pulsations’shall be
e of 4.3.2.1.11.2.

very control: The pump shall incorporate a delivery control means i

time: The response time of the pump shall be in accordance with M
e operated at rated voltage, and in a_gircuit as defined in 4.3.2.1.11

he stability of the pump shall be the freedom from an oscillation or |
ntrol mechanism that can-be’traced to the pump delivery control meg
hic trace of discharge pressure versus time shall be employed as th
| units, under any operating condition within the limits established in
n, after being distusbed from steady state operation by a change in
nput voltage shall recover steady state operation (other than permis
as specifiedin'3.9.4) in not more than one second after the initial re
low demand.

ransieént pressure: The maximum transient pressure shall be as sp

19692 with

rejection of the
n fluid.

scharge pressure
Hetermined by the

n accordance with

IL-P-19692. The
1.3 for response

hunting” of the
ans. The

e criterion of

the design

flow demand or a
sible pressure
sponse to that

ecified in MIL-P-

unit operating as specified in 4.3.2.1.11.1.4.

3.9.6 Balance: The moving parts of the unit shall be inherently balanced and shall not vibrate in such a

3.9.7

manner as to cause failure of any part in the pump or motor when operated at the maximum
specified voltage and frequency.

Adjustment: Means shall be provided to adjust the pump delivery control mechanism as specified
in MIL-P-19692.
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3.9.8 Emergency two phase operation: When required by the applicable military specification or by the
design specifications, units incorporating grounded neutral, three phase, Y-connected motors shall
operate with one of the input power lines removed. Performance under one or more of the following
conditions shall be established in the design specification:

3.10 Environmental

3.10.1

3.10.2

3.10.3

3.10.4

3.10.5

3.10.6

3.10.7

Unit shall be capable of delivering specified reduced power output continuously.

Unit shall be capable of delivering a specified horsepower output for a specified number of

a.
b.

operatior
c. Other.

Vibration: U
conditions of

Acceleration
direction unl

Shock: All u
under all con

Atmospheric|
configuration
marine or co
ranging up tq

Altitude: Th
Provided th
shall not be

al cycles.

requirements:

hits shall be capable of withstanding vibrations transmitted to the un
operation.

All units shall be designed to withstand sustained acceleration of 1
pss otherwise defined in the design specification.

hits shall be designed to withstand-shock impulses transmitted from
ditions of operation. Shock levels shall be defined in the design spsg

conditions: All units shall:be designed to withstand continuous exp
as installed, and either‘operating or non-operating, to salt fog as e
pstal areas, to dust and'fine sand as encountered in desert areas, 3
100 percent.

unit shall be-capable of operating to the altitude specified in the de
inlet pressure is maintained to at least the rated value as per 3.7.4
hffected-by change of altitude.

Fungus: Th(f

it under all

0g applied in any
the airframe
cification.

psure, in the

ncountered in
nd to humidity

sign specification.
unit performance

Gnit shall continue to operate properly when exposed to fungus gr

bwth as

encountered

In tropical climates.

Explosion proof (aeronautical): When specified by the design specification, the motor shall be
explosion proof, as specified in 4.3.2.1.20.
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4. QUALITY ASSU

4.1 Responsibility

RANCE PROVISION:

for inspection:

Unless otherwise specified in the contract or purchase order, the contractor is responsible for the
performance of all inspection requirements (examinations and tests) as specified herein. Except as
otherwise specified in the contract or purchase order, the contractor may use his own or any other
facilities suitable for the performance of the inspection requirements specified herein, unless

disapproved b

inspections se

supplies and s
4.1.1 Responsibilif
inspection s¢
system or qy
not relieve th
the Governnm
as part of ma
requirements
indicated or
4.2 Classification
For the purpos
H-8890, as ap
classified as fq

a. First articlg
b. Quality cof
c. Qualificatid

4.3 First article ins

t/

the Government. The Government reserves the right to perform a
forth in this specification where such inspections are deemed-nece
ervices conform to prescribed requirements.

y for compliance: All items shall meet all requirements.of-Sections
bt forth in this specification shall become a part of the ¢ontractor’s o
ality program. The absence of any inspection requirements in the s
e contractor of the responsibility of ensuring that/all products or sup
ent for acceptance comply with all requirements of the contract. Sa
nufacturing operations, is an acceptable practice to ascertain confo
5, however, this does not authorize submiission of known defective n
bctual, nor does it commit the Government to accept defective mate

f inspections:

e of demonstrating compliance of the units with this specification, M
blicable, and the design specification, the inspection requirements sj
llows:

inspection (see.4.3).

formance inspection (see 4.4).

n reliability‘inspections (see 4.5).

pection:

ny of the
ssary to ensure

B and 5. The

erall inspection
pecification shall
plies submitted to
mpling inspection,
rmance to
naterial, either
rial.

IL-H-8775 or MIL-
ecified herein are

First article inspection, for the purpose of demonstrating conformance of the unit

esign to the

requirements of this specification, MIL-H-8775, or MIL-H-8990, as applicable and with the design
specification, to ensure their suitability for use in specific installations, and also to verify the
manufacturer’s ability to produce the item, shall consist of the design integrity tests specified in 4.3.2.

4.3.1

4.3.1.1

Design approval procedure:

Design specification: When specified in the contract or order, the airframe contractor or unit

manufacturer shall prepare a design specification for each unit for which design approval is
desired (see 6.4 and 6.7).
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4.3.1.2 Similarity: In cases where the unit for which design approval is desired incorporates the same or
operationally similar working parts as a unit which has previously received design approval, by a
government acquisition activity, and service requirements for the previous utilization for which the
unit was qualified were equivalent to or greater than service requirements for the units intended
utilization, all or a portion of the design approval inspections may be waived; and, when specified
in the contract or order, a report substantiated by drawings showing similarity to the approved

article prepared in lieu of actual inspections (see 6.4).

4.3.1.3

43.1.4

4.3.2 Design integ
performed in|the suggested order listed on one sample unit, or the same inspecti
on two samplle units (A and B) on a selected basis;\as defined by the following:

S<ETPNOTOSITATTIIQNOQ00Y

First article inspection report: When specified in the contract or order, a report of the inspections

performed

Separate i
several wh
separate in
to which a
contract or
outline the

and the results of the inspection shall be prepared (see 6.4).

nspection of components: The design integrity inspections oatlined
ch are, or may be, applicable to only the hydraulic pump orthe elec

component may have been previously subjected, is.allowed. When
order, a design integrity inspection plan shall be prepared by the m
method of inspection (see 6.4).

First arti
Fluid res
Low tem
Starting

Calibrati
Proof pr
Electrom
Thermal
Hat reje
Pressur
Respons
Maximu

ity inspections: The design integrity inspections shall consist of thg

le conformance (4.3.2.1.2) - Samples A and B

stance (4.3.2.1.3) - Sample-A

erature (4.3.2.1.4) - Sample B

urrent (4.3.2.1.5) - Samples A and B

n (4.3.2.1.6) - Samples A and B

ssure (4.3.2.1.7)¢ Samples A and B

gnetic interference (4.3.2.1.8) - Sample B

rotection (4:3.2.1.9) - Sample B

ion (4.3,2.4.10) - Sample B

pulsations (4.3.2.1.11.2) - Sample B
time(4.3.2.1.11.1.3) - Sample B

in 4.3.2 include
tric motor. The

spection of components to avoid undue, unnecessary,coréa duplication of inspections

specified in the
anufacturer to

following,
on test performed

pressure 4.3.2.1.11.1.4) - Sample B

. Vibration

(@3.2.1T.12) - Sample B

Endurance (4.3.2.1.13) - Sample A

Shock (4

.3.2.1.14) - Sample B

Salt fog (4.3.2.1.15) - Sample B
Dust (fine sand) resistance (4.3.2.1.16) - Sample B

Humidity
Altitude (
Fungus (

(4.3.2.1.17) - Sample B
4.3.2.1.18) - Sample A
4.3.2.1.19) - Sample B

Explosion proof (4.3.2.1.20) - Sample B

Cavitatio

n(4.3.2.1.21) - Sample B

. Additional inspections, if any, required by the model specification - Sample A or B as defined by
the model specification.
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4.3.2.1

4.3.2.1.1

43212

4.3.2.1.3

Design integrity inspection methods: The hydraulic fluid used in all design integrity inspections
shall be that specified in the design specification. Unless otherwise specified, required steady
state inspection operating conditions shall be maintained within the following limits:

Pump inlet pressure within + two percent
Pump inlet temperature:

-70° to +110°F, within + 5°F (-55° to +45°C, within + 3°C)
+110° to +225°F, within + 10°F (+45° to +110°C, within + 6°C)

o oY mdf aXel ml H Y A4 Lo /(4 44MN0 ¢ 124 7L 0 M H Y Qo
+225 tO+J\JUI,VVILIIIIIL o T (TTTU o T 1TrJd U, WLt L J V)

Motor voltgge within + 2 percent
Pump discharge pressure within + 2 percent
Pump flow|within + 2 percent

Accuracy gf the instrumentation shall be consistent with the requirements of each individual
inspection | and the degree of accuracy considered achieved.shall be attested o.

Method qgf selection: The unit or units chosen for the design integrity inspections must be
representative of those units to be produced in subsequent production.

First artigle conformance inspection: The quality conformance inspection wHich is included in
the design approval inspection program shall'be run exactly as specified in 4.4.2, except that
pressure|control inspections shall be extended to check the discharge pressure at cutoff and

pump stgbility for the complete fluid teémperature and voltage range of the unjit.

Fluid res|stance: Units incorporating fluid resistant motors and other electrical components
shall be mounted in a manner simulating that in the actual application, and inspected under the
following|conditions:

a. The qil specified-bythe design specification or standard shall be allowed fo drip on and flow
over the unit at'the rate of 1/2 pint (1/4 liter) per hour.

b. Unless othefwise specified by the design specification or standard, the oil{temperature shall
be bgtween 135° and 150°F (55° and 65°C).

c. At no load with motor adjusted to give approximately rated speed, continuous duty motors
and components shall be operated for 48 hours, and intermittent duty motor and
components shall be operated for six duty cycles, following each 12 hours of exposure, for
four periods of operation.

d. After this inspection the unit shall be cleaned and dried externally, and the motor shall then
withstand a dielectric inspection voltage of 220V RMS for DC motors and 600V RMS for AC
motors at commercial frequency of approximately 60 Hz, for one minute, successively
impressed between each circuit and all other circuits and metal parts grounded together.
The unit shall then pass the performance verification inspection specified in 4.3.2.1.13.5 at
room ambient temperature.
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43214

4.3.2.1.5

4.3.2.1.6

43217

4.3.2.1.8

Low temperature inspection: All temperature requirements apply equally to the unit body,
hydraulic fluid, and ambient environment. After at least 18 hours at the minimum inlet
temperature specified in the design specification, or at -65° + 5°F (-55° + 3°C), in the absence
of such stipulation in the design specification. The unit shall be started and accelerated to
speed in not more than two seconds, unless otherwise specified in the design specification.
Twenty runs shall be made with the outlet pressure as low as practicable and the inlet pressure
as specified in the design specification. When operating speed has been reached, it shall be
maintained for at least 10 seconds; observations shall indicate whether the pump displaces
fluid through the hydraulic system. Then five starts and runs shall be made, during which the

pump digcharge line terminates in a relief valve set to pass fluid at maximum
In additign, five starts shall be made with the pump discharge line completely

unit will

perate at rated discharge pressure. Throughout these inspections,

full flow pressure.
closed so that the
bfter each run the

unit and fluid shall be allowed to stand idle long enough for them tocbe restorfed to the above

soaking
simulatin

Starting
ambient
unless sf

emperature before starting the next run. The inspection, Circuit shall
g operating conditions in the aircraft system or as specified in the de

turrent: The unit shall be started with rated frequency (AC motors),
emperature. The inspection circuit shall be adjusted for maximum f
ecified otherwise in the design specification: The starting current, a

oscillogr

ph or other suitable instrument, shall not exceed the value specifie

specificalion. The measured starting current shall be corrected to rated volta

any volt

e reduction. The characteristics ofthe electric power supply and ¢

capacitance, resistance, impedance, battery decay, etc. shall be as specifieg

specifica
assure tr|

Calibratiq
110 perc
be made
flow pres
pressure
calibratig
made in
the optio

ion. The inspection circuit shall’'simulate the specified circuit to the ¢
e representation of performance.

DN inspection: Values.of flow rate and input current shall be determ
ent of rated voltage) At each of these inputs, four sets of flow and cu
at approximately the following pressures: 25, 50, 75, and 100 perce
sure and at.five equally spaced increments of flow between maximt
and rated-discharge pressure. Unless otherwise specified in the des

he line-downstream of the load valve but must be corrected for fluid
n©f the design specification.

contain a volume
sign specification.

and 75°F (25°C)
LIl flow pressure
5 measured by an
l in the design
je in proportion to
rcuitry, i.e.

in the design
extend required to

ned at 90, 100,
rrent records shall
ht of maximum full
m full flow

jgn specifications,

ns willkbe made at the inlet condition specified in 3.7.4. Flow measurements may be

compressibility at

Proof pressure inspection: The proof pressure inspection as outlined in 4.4.2.2 for quality
conformance inspection shall be performed, except the inspections shall be repeated 10 times.
At the conclusion of the proof pressure inspections, the pump delivery mechanism shall be
restored to its normal adjustment or configuration.

Electromagnetic interference: The unit shall be inspected for interference in accordance with
MIL-STD-461 as outlined in the design specification. Conducted and radiated measurements
shall be within limits specified in MIL-STD-461.
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4.3.2.1.9 Thermal protection: 4.3.2.1.9.1Tests for method | of direct acting thermal protection:

4.3.2.1.9.1.1 Mounting: Unless otherwise specified in the design specification or standard, the motor
mounting method shall thermally isolate the motor to prevent conduction to or from adjacent

metal

lic structures.

4.3.2.1.9.1.2 Running overload inspection: The motor and thermal protector combination shall provide
115 percent of rated torque for one hour at maximum ambient, rated voltage without a

nuisa
prote

operdted at room ambient and rated load until the protector trips. Nosmg

shall
inspe

4.3.2.1.9.1.3 Locksg
motot
prote

4.3.2.1.9.2 Inspeclions for method Il of direct acting thermal*protection:

mou
meta

4.3.2.1.9.21 Mou?{:ing: Unless otherwise specified bythe design specification or stan
I

4.3.2.1.9.2.2 Runn
the m
interr

extermpal part of the motor, prior or subsequent to operation of the protecti
d 390°F (2002C) unless otherwise specified in the design specificafion or standard. If

excee
powe
torqu

4.3.2.1.9.2.3 Locks

hce trip, for continuous duty motors. The motor is then to be overlog
ctor trips and no smoke or toxic fumes shall occur. Intermittent duty

pbceur. If no protector trip occurs prior to stabilization of frame’tempe
ctions shall be repeated in the maximum specified ambient.

terminals, motor and thermal protector combination shall withstand
Ctor interruption without the occurrence of smeke or toxic fumes.

ing method shall thermally isolate the motor to prevent conduction t
ic structures.

ng overload inspection:\Fhe motor shall be operated at 150 percen
laximum specified ambient at rated voltage until the power input has
ipted by the protective system. During the test, no flame shall be vis

F interruption does not occur at 150 percent of rated torque within tw
b greatenthan 150 percent of rated torque may be utilized.

ded until the
motors shall be
ke or toxic fumes
rature, the

d rotor inspection: With rotor locked at room ambient and rated voltage applied to the

one locked rotor

Hdard, the motor
b or from adjacent

of rated torque in
been completely
5ible and no

ve system, shall

o hours, a load

dirotor inspection: The motor rotor shall be locked while at room a

bient and rated

voltage applied o the motor terminals until the input power is completely interrupted by the
motor protective system. During the inspection, no flame shall be visible and no external
part of the motor, prior or subsequent to operation of the protective system, shall exceed
390°F (200°C) unless otherwise specified in the design specification or standard. When an
explosion proof inspection requirement is specified, the above inspection shall be
conducted in the explosive atmosphere specified in the design specification or standard. No
explosion, external to the motor, shall occur.
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4.3.2.1.9.3 Inspect

ion for method Ill of thermal protection:

4.3.2.1.9.3.1 Running overload inspection: After conclusion of the explosion proof inspection, if specified,
the motor and thermal protector combination shall provide 115 percent of rated torque for
one hour at maximum ambient without a nuisance trip for continuous duty motors. The load
shall then be increased to 150 percent of rated torque and the protector must trip within five
minutes and not reset within a period equal to twice the time required to trip at 150 percent
of rated torque. Cyclical inspections, by means of the thermal protector, shall be continued

for 15

4.3.2.1.9.3.2 Lockg

submjtted to locked rotor operation at rated voltage for 25 hours at-room

this in
to ver

4.3.2.1.9.4 Indirec

4.3.2.1.9.4.1 Motor
inspe
prote

4.3.2.1.10 Heat reje
rated vol
additiong
rejection
in the de
BTU/MIN

4.3.2.1.11 Maximun
the unit &
recorded

hours with the load set at 150 percent of rated torque.
d rotor inspection: After conclusion of the running overload test, th

spection the motor shall pass a load inspection as specified in the d
ify required performance levels.

acting thermal protection inspections:

and signal element: The motor and protector signal element shall b
ctions of 4.3.2.1.9.2 or 4.3.2.1.9.3, as appropriate, according to the
ction specified and motor duty.

ction determination: To determine the rate of heat rejection, the un
age and at rated discharge pressure, maximum full flow pressure, 4
| flow points between those-wvalues. Should it be desired to determir

5ign specification. The maximum acceptable value in British therma

N pressure,response time, and pressure pulsations: The pressure-
nd its hydraulic circuit during transient and steady state periods of ¢
as specified in MIL-P-19692.

e motor shall be
mbient. Following
sign specification

e subjected to the
method of

t shall be run at
nd at least two
e the rate of heat

at operating conditions ether than these, the additional requirements shall be defined

units per minute,

(kilojoules per miny, kj/min.) of heat rejection rate at specified operating conditions
shall be @s specified in the' design specification.

ime function of
peration shall be

4.3.2.1.11.1 Systen

impedance:.

4.3.2.1.11.1.1 Response time: The system impedance of the inspection circuit when determining unit
response shall be in accordance with MIL-P-19692 when the unit is operated at rated
voltage.

4.3.2.1.11.1.2 All other inspections: The system impedance of the inspection circuit when determining
maximum pressure, pressure pulsation, stability, and the remaining design integrity tests
shall be as specified in MIL-P-19692.

4.3.2.1.11.1.3 Response time: Response times shall be as specified in MIL-P-19692 with the inspection
circuit specified in 4.3.2.1.11.1.1. Runs shall be made at rated input voltage or as specified

in the

design specification.
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4.3.2.1.11.1.4 Maximum pressure inspection: The maximum pressure shall be as specified in MIL-P-
19692 with the unit operating in the inspection circuit specified in 4.3.2.1.11.1.2. The

inspection shall be run at rated voltage or as specified in the design speci

fication.

4.3.2.1.11.2 Pressure pulsations: The inspection circuit specified in 4.3.2.1.11.1.2 shall be equipped with
a dynamic pressure transducer of zero volume and sensitive to 20 to 100 kilo-Hertz. With unit
at rated discharge pressure and rated input voltage, an oscillographic record shall be made of
the pulsation pattern. In addition, runs shall be made at the minimum and maximum input

4.3.2.1.12 Vibration|inspection:

4.3.2.1.12.1

43.2.1.12.2

4.3.2.1.12.3

4321124

4.3.2.1.12.5

voltages at maximum full flow pressure and at 25, 50, and 75 percent of ful

| flow at each

voltagq. Values of pressure pulsation shall not exceed the limits specified.in 3.9.4.

Inspeclion unit mounting orientation: The inspection unit shalkbé mounted

on a vibration

generating mechanism successively in each of at least three ‘positions. All pf the inspections
specifigd shall be performed in each of the mounting positions. One of these mounting
positions shall be such that the direction of vibratory metion shall be parallgl to the shaft axis
of the ynit. Another mounting position, if and when, practicable, shall be su¢h that the
directidn of vibratory motion shall be parallel to the axis of the pump compgnsating

mechahism.

Resonant frequency vibration: Resonantfrequencies shall be searched ac
double[amplitude and frequency charts-of MIL-STD-810. Applicable proceq
inspection values shall be specified in the design specification.

Cyclic frequency vibration: Upen' completion of the resonant frequency vib
vibratign shall be imposed._ih.accordance with MIL-STD-810. Applicable pr
imposifion values shall beas specified in the design specification.

Other yibration inspections: Other vibration inspections to be performed w|
installation imposé&s severe environmental conditions peculiar to its system
shall b¢ as specified in the design specification.

Unit opetation: Throughout the above vibration inspections the unit shall b

cording to the
ures and

ration, a cycling
bcedures and

hen a particular
requirements

e operated in the

inspection circuit of 4.3.Z.T.TT.T.2Z. The unit shall be operated at rated inpu

voltage or as

specified in the design specification. Oil inlet temperature shall be maintained at 140°F
(60°C) regardless of the rated temperature of the unit being inspected, and ambient
temperatures shall be maintained at room ambient conditions. The pump discharge pressure
(zero flow) to be a discharge pressure corresponding to approximately 50 percent of rated
delivery. These pressure cycles shall be abruptly accomplished by electrically controlled
hydraulic valves at a rate of five cycles per minute. Transition from one condition of flow to the

other condition of flow must be accomplished in a valve time of less than 0

.50 seconds.
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4.3.2.1.13 Endurance inspection: The sample unit shall be operated for 750 hours, or for the time
specified in the design specification, to the endurance inspection schedule of Table II. The unit
shall be operated at repeating cycles of full and partial flow as listed in the table. Continuous
duty units shall be stopped and started every 24 hours. Intermittent duty units shall be operated
to the duty cycle specified in the design specification and Table Il shall be modified accordingly.
Modification of duty cycle or any other inspection condition in the form of additions, deletions,
or alterations shall be incorporated by specifying such changes in the design specification.

4.3.2.1.13.1 Fluids:| The hydraulic fluid used in the endurance inspection shall be that dpecified in the
design|specification. The endurance inspection system shall be charged:al the start of the
endurance inspection and no fluid shall be added before completion‘exce

a. Theg amount of fluid unavoidably removed from the system.ddring the specified filter
chdgcks and air ingestion inspections may be replaced.

b. In the event of failure of the inspection system external to the unit, resulfing in loss of fluid
or gontamination not pertinent to unit endurance;.the entire fluid supply|may be replaced.

c. To maintain fluid within the physical and chémical property limits established by the
profuring agency.

A recoild shall be made of the time andthe quantity of fluid added in each case and entered in
the log|of the inspection.

4.3.2.1.13.2 Filtratign for endurance inspectionh: The hydraulic fluid to be charged into the endurance
inspecﬂion system shall be passed through a five micron absolute filter before entering the
inspecfion system. Filters in accordance with MIL-F-8815, either five microp absolute or 15
micron|absolute as specified in the design specification, shall be installed ip the pump inlet,
outlet, and case drainor cooling port lines throughout the endurance test. For Type lll
systems the filters‘shall be in general accordance with MIL-F-8815 and suitable for the
temperpature specified in the design specification.
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TABLE Il Endurance test schedule
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4.3.2.1.

4.3.2.1.

4.3.2.1.

4.3.2.1.

4.3.2.1.

4.3.2.1.

4.3.2.1.

4.3.2.1.

13.3 Filter check: At intervals of 50 * 8 hours, during the endurance inspection, clean filter
elements shall be installed in all three filters, and the endurance schedule resumed for two
hours, at the end of which these filter elements shall be removed and replaced with clean
filter elements. The filter elements removed after two hours running shall be checked in
accordance with 4.3.2.1.13.3.1.

13.3.1 Patch preparation: The fluid in each filter bowl shall be collected in clean containers. Rinse
the filter bowl and element with a minimum of 15 cubic centimeters (cc) of a suitable fluid
solvent and add to the applicable container. The total resulting fluid shall be passed through

ad47

15 cc|of fluid solvent. After drying, the resultant filter patch shall be coated

and

through a 0.45 micron pore size membrane prior to use during the-forego

13.4 Calibr
the uni
calibra
the per

13.5 Perforn

illimeter (mm) disc, #40 Watman paper. Wash the disc free of fluid
rmanently attached to the log sheet of the inspection. All fluid'solve
ion: Before starting the endurance test, and again upen completion
shall be calibrated, using the procedure specifiedin 4.3.2.1.6. The
ions shall be plotted on one chart to show the effect of the enduran

formance of the unit.

nance verification: At the beginning of €ach phase of operation, the

with a minimum of
with clear lacquer
nt shall be filtered
ng procedure.

of the inspection,

results of these
Ce inspection on

unit shall be

operated at rated voltage, rated temperature;and rated inlet pressure. Measurement of

output

inspec
from a

13.6 Start-si:)p cycles: Start-stop cycles shall be performed before and after the

13.6.1 Full Iq
speci
flow g
half o
rated

13.6.2 No flg

and case flow shall be performed atrated full flow pressure.

ion. The system shall be as-épecified in 4.3.2.1.11.1.2. Fluid tempef
bient to rated, but actual’values shall be recorded.

ad cycles: The unit'shall be accelerated to rated speed within two
ied in design specification with the load orifice adjusted to 95 percer
ressure for.the'first half of the cycles, and 110 percent of rated preg
f the cyclest The unit shall be allowed to coast to a stop immediately
speeds

w.gycles: Follow the same procedure as specified in 4.3.2.1.13.6.1

e endurance
atures may range

seconds or time

1t of maximum full

sure for the last
after reaching

, except the

disch

arge line shall be blocked during starts and stops, and in between cycles the discharge

pressure shall be reduced to approximately 100 psi (700 kPa). Two no flow start stop cycles
shall be performed for each phase. Half of the cycles shall be performed prior to the start of
endurance inspection and the remaining half shall be performed following the inspection.

13.7 Airingestion: The ingestion of air by the hydraulic system, for example as a result of the
replacement of components during line maintenance, shall be simulated in accordance with
MIL-P-19692.
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4.3.2.1.13.8 Tear down inspection: After completion of the endurance inspection the unit shall be
disassembled and all parts visually inspected, or inspected as specified in the design
specification.

4.3.2.1.14 Shock inspections: Shock inspections, when required by the design specification, shall be
imposed in accordance with MIL-STD-810. Applicable procedures and inspection values shall
be as specified in the design specification.

4.3.2.1.15 Salt fog: The unit shall be subjected to the 48 hour salt fog inspection Method 509.1,
Procedute | of MIL-STD-810. During this inspection, the unit shall be operatgd as follows:

a. Continuous duty units shall be operated at no load with voltage adjusted fto give
approximately rated speed for 10 periods of 15 minutes duration-with a miinimum
nonoperating period of 45 minutes between running periods

b. Intermittent duty units shall be operated at no load with-voltage adjusted fo give
approximately rated speed for 10 duty cycles (a maximum of 15 minutes|running time per
cycle) with a minimum nonoperating period of 45 minutes between runnipg periods.

c. Following the inspection, the motor shall be washed, dried for 48 hours, and shall then pass
the qpality conformance calibration inspection (4.4.2.3).

4.3.2.1.16 Dust (fin¢ sand): The unit shall be subjected to sand and dust inspection Mgthod 510.1,
Procedute I, Part | of MIL-STD-810. The"unit shall be located in the inspectign chamber in any
position. |The inspection cycle shall:be composed of 30 minute operative (nol|load) and 90
minute ifoperative periods. Following this inspection, the unit shall pass the fguality
conformgnce calibration inspéction (4.4.2.3).

4.3.2.1.17 Humidity} The unit shall'bé subjected to humidity inspection Method 507.1, Procedure |, of
MIL-STD-810. Immediately following the unit shall pass the quality conformance calibration
inspection (4.4.2.3%);

4.3.2.1.18 Altitude ihspection: Unit ability to operate at altitude shall be demonstrated ip the endurance
inspection((4:3.2.1.13) unless a specific altitude inspection is required in the [design
specification. The design specification may omit altitude inspection requirements if the unit
incorporates a motor design not affected by vacuum conditions, an example being liquid cooled
motors.

4.3.2.1.19 Fungus: The unit shall be subjected to fungus resistance inspections Method 508.1
Procedure I, of MIL-STD-810. Service covers and inspection plates shall be removed prior to
the treatment with the spore suspension and then reinstalled after the spores have been
introduced within the unit proper. Immediately following the inspection, the unit shall pass the
quality conformance calibration inspection (4.4.2.3).
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4.3.2.1.20 Explosion proof (aeronautical): Explosion proof units shall be subjected to explosion proof
inspections Method 511.1, Procedure Il, of MIL-STD-810. These inspections shall be made
using two different explosive mixtures, one mixture resulting in maximum pressure and the
other in maximum duration of flame. Inspections shall be conducted at sea level only, and five
explosions shall be accomplished for each mixture. The explosive mixture may be circulated
within the chamber and motor at sea level pressure in lieu of 10,000 feet (3000m) as specified
for inspections under Procedure | of MIL-STD-810. Motors below two inches (50 mm) diameter
may be inspected in accordance with Procedure | in lieu of Procedure Il.

4.3.2.1.21 Cavitatio
maximurn
percent ¢
inlet preg
its effect
4.3.2.1.22 Failure o
because
the case
installatig
consider
requirem

Should u
subsequ
not be cq

4.4 Quality conforfance inspection

Quality conforinance inspgetion shall consist of a routine visual and dimensional €

inspection pro
workmanship,

h inspection: The unit shall be operated at rated voltage, rated.inlet
n full flow pressure. The fluid pressure at the pump inlet port Shall b
f rated inlet pressure. The rate of flow and delivery pressure-shall b
sure is reduced in steps small enough to clearly establish‘the onset
on output.

f parts: If, during the design integrity inspection‘program, the inspeq
of a part failure, the unit shall be replaced or repaired using a redesi
of faulty material or workmanship, the acquisition activity may authc

pd complete when all parts within the unit have completed without f3
ents of the program as specified inthe applicable design specificati

hit tests be continued from peint of failure with repaired or replaced
pnt failure of parts that have-successfully completed total endurance
nsidered cause of rejection.

pram to determine conformance of the units of a given model to the
and performance requirements of this specification, MIL-H-8775, or

applicable, an
contract shall

the pertinent design specification. Each unit submitted for delivery
€-subjected to the quality conformance inspection specified herein

temperature, and
b adjusted to 120
e measured as

of cavitation and

tion is terminated
gned part(s) or, in
rize the

n of a part of the original design and th&.defect overcome. The program shall be

ilure the
DN.

part(s),
requirements will

xamination and
dimensional,
MIL-H-8890, as
under acquisition
Acceptance or

approval of material during manutracture shall, In no case, be construed as guaran

acceptance of
4.4.1

4.4.1.1

the finished product.

Examinations:

ee of the

Examination of product: The unit shall be examined to determine conformance with the

applicable standards and all requirements of this specification, MIL-H-8775 or MIL-H-8890, as
applicable, and of the pertinent design specification, for which there are no specific inspections.
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4412

4.4.2

4.4.2.1

4422

4423

Inspection of packaging: Except when commercial packaging is specified, the sampling and
inspection of the preservation and interior package marking shall be in accordance with groups A
and B quality conformance inspection requirements of MIL-P-116. The sampling and inspection
of the packing for shipment and storage shall be in accordance with the quality assurance
provisions of the applicable container specification shown in Section 5. The inspection of marking
for shipment and storage shall be in accordance with MIL-STD-129. The inspection of

commercial packaging shall be as specified in the contract (see 6.3).

Inspection methods: The quality conformance inspection outlines the inspections for the
assembled unit. In those instances wherein a component, i.e., motor or pumpy<has been subjected
to a specific jnspection previously as a separate component the inspectiofiimay pe waived for that
component tp avoid duplication. When specified in the contract or order,,the manufacturer shall
prepare a quality conformance inspection procedure (see 6.4.). The.break in and calibration
inspections ghall be performed on the assembled unit.

Break in run: The break in run shall be made with any desired pressure in the

outlet lines
voltage.

Proof pres
discharge

150 percer
pressure (3

and shall consist of one hour minimum continuous run at 90 to 110

sure run: The pressure control of thespump shall be adjusted for 12
pressure. Inlet and case drain presstre shall be 450 to 500 psi (310
t of rated pressures. The unit shall be operated at 125 percent rate
rero flow), rated voltage +2 percent, and optional fluid temperature f

There shall be no external leakage sufficient to form a drop, except the shaft s

rate not to

Calibration
discharge

delivery of
flow shall b

exceed five milliliters (ml)/per hour. There shall be no evidence of n

- The unit shall be operated at rated voltage, inlet pressure, inlet te
bressure, and case pressure as specified in the design specification
the unit shalkbe measured and recorded. The measured values for
e within thé.specified limits. The discharge pressure shall be reduce

flow pressdire and-the input current and delivery of the unit measured and recg

measured
the design

values for current, discharge flow, and case flow shall be within the
specification. Flow may be measured in the low pressure side of the

pump inlet and
percent of rated

b percent of rated
0 to 3500 kPa) or
d discharge

or one minute.
cal may leak at a
alfunction.

mperature,

. The input and
current and case
d to maximum full
rded. The

limits specified in
e discharge line at

the option of the design specification, provided adequate compensation IS ma
compressibility in stating the delivery.

e for
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4.4.2.4 External leakage:

a. No external leakage, other than at shaft seal, of sufficient magnitude to form a drop shall be
permitted.

b. Shaft seal leakage during quality conformance inspections:

(1) Static leakage shall not exceed one drop in 30 minutes at rated pressure conditions.

(2) Deramic leakage shall not exceed one drop in 5 minutes during a one*hour period.

4.4.2.5 Insulation fesistance: The motor shall be subjected to inspection per fequirements of MIL-STD-
202, Methgd 302, Condition B. A voltage potential of 500 VDC at 7572F(25°C) shall be applied
between windings and between each winding and frame. Electrification time and minimum
insulation flesistance to be specified in the design specification¢During this inspection all
capacitors/ elapsed time indicators, EMI filters, and other items not designed tp meet the
insulation inspection requirements shall be disconnected.

4.4.2.6 Dielectric dtrength: While the motor is hot as the result of operation it shall be [subjected to and
withstand the following voltages at a frequency of approximately 60 Hertz, applied between
windings, g@nd between each winding and frame, for the specified time. All wingling permanently
connected|together are to be considered one*winding. During this inspection, all capacitors,
elapsed time indicators, EMI filters, and other items not designed to meet the gpecified dielectric
inspection jshall be disconnected.
AC Units| 1250V (RMS); DC Units 500 V (RMS) for one minute
OR
AC Units] 1500V (RMS); DC Units 600 V (RMS) for one second

No voltage breakdown shall occur as a result of this inspection.

4427 Thermalp diven a functional
inspection by a swtable method after the device has been mstalled in the motor to check proper
installation and operation of the protector.

4.5 Qualification reliability inspection:

The purpose of this inspection is to demonstrate that the equipment design will meet specified
performance and reliability requirements. This inspection shall be performed when required by the
acquisition activity (see 6.2.1).

4.5.1 Test plan: The reliability qualification inspection shall be conducted in accordance with MIL-STD-
781, Inspection Plan VC.
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