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1, SCOPE:

1.1 'This specification establishes the common requirements for variable delivery,
hydraulic pumps, suitable for use in aircraft; and the methods to be used for
demonstrating compliance with these requirements.

1.2 Model Specificationi

A pﬁmp Model Specification, conforming to Appendix I of

‘this specification, shall be prepared for each distinct pump model by either
the contractor who intends to purchase and install that model, or the pump

manufacturer, and submitted to the purchaser for approval,.

2, APPLICABLE SPECIFICATIONS, OTHER PUBLICATIONS, AND DRAWIN{S:

2.1 The following documents shall form a part of this speciffcation to the extent
specified herein, The applicable issue of each ‘shall be| that in effect on the
date| of this Aeronautical Standard unless otherwise specfified in the Model
Specfification. Supplementary specifications, standards, etc., which by
refefrence in any of the following publications are indicpted to be part there-
of, phall not be considered as effective except as speciffically stated in the
Mode|l. Specification, or as may be otherwise mitually agreed upon between the

.vendpr and purchaser,

2.1, Specifications:

Drawings and Data Lists; Preparation of (For Engines,

Drawings and Data Lists; Preparation of, For Special

Hydraulic Systems; Design, Installation and Tests of

Federal
QQR-C-320 Chromium Plating (Electrodeposited)
QQ-N-290 Nickel Plating
QQ-P-L16-1 Plating, Cadmium (Electrodeposited)
VV-P-236 Petrolatum, Technical :
QQ-S-365 Silver Plating (Electrodepositdd)
QQ-Z=325 Zinc Plating (Electrodeposited)
Eilitagz
MIL-A-8625 Anodic-Films; Corrosion-Protective (For) Aluminum
Alloys | |
MIL-C-5541 Chemical Films for Aluminum & Aluminum Alloys
© MIL-D-5028
Accessories, and Other Auxiliary Equipment)
MIL-D-8513
Support Equipment .
MIL-E-52724 Environmental Testing, Aeronautical and Associated
' : Equipment (General Specification for)
MIL-H-5440 _
Airceraft (General Specification for)
MIL-H-5606 Hydraulic Fluid, Petroleum Base, Acft. & Ordnance
' MIL-H-6083 Hydraulic Fluid, Petroleum Base Preservative
MIL-M-3171 Magnesium Alloy; Processes for Corrosion

Protection of

Copyright 1959 by Soclety of Automotive Engineors, Inc. ' Printed in U. S. A.
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MIL-M-7911 © . Marking, Identlfléation of Aeronautical
Equipment, Assemblies and Parts
MIL-P-6871 Plating, Chromium
- MIL-P-6906 . - Plates; Information and Identification

MIL-S-7742 : Screw-Threads, Standard, Aeronautical
"MIL-T-10727(0rd) Tin Platlng :

2.1,2 Standards:

Military
MIL-STD-10 . Surface Roughness, Waviness and Lay
L=STD-130 Tdentification Marking of U, S, Military
_ o ' Property '
M§3351 @ - Fitting End - Standard Dlmen31ons for Flare-
L .~ 1less Tube Connection & Gasket Seal
M333515 . Fitting End - Standard Dimensions| for Bulk--
o head Flareless Tube Connections ‘
M33352l . Recommended Port Sizes” for Hydraulic Pumps
T (Aircraft) o
M4335L40 — Safety Wiring, General Practices [for

2,1.3 Drawings:

Air Forcq = Navy Aeronautical Standard Drawings

AN81), . _ Plug & Bleeder - Screw Thread
AN99S Wire - Lock ‘
- AN[D10050 : Bosses .- Standard Dlmen31ons for [asket Seal
Straight Thread
AND10056 - Fitting End - Standard Dimensions| for Flared
, Tube Connections & Gasket Seal :
AND10057 - Fitting End - Standard Dimensions| for Bulkhead
' Flared Tube Connections ‘
1006k Fittings - Installation of Flared| Tube,
- Straight Threaded Connectors
o7k Boss Spacing - Hydraulic
ANDI0230 _ Referenced Chart - Aircraft Englne Accessory
4 Drives
AND10261 ~ Flange Type XI Accessory Mounting
AND10262 -~ . . Flange Type XII Accessory Mounting:
AND20001 o ~ Drive. - Type XI Engine Accessory -

 AND20002 -~ Drive - Type XII Engine Accessory



https://saenorm.com/api/?name=8c5effa1b41b81ca1b59d5e65026a3a3

ST Issued 2/1/29
ATRCRAFT VARIABLE DELIVERY HYDRAULIC PUMPS Revised AS 595

-3

3. REQUIREMENTS:

3.1 Functional Requirements:

3elel Hydraulic Fluid: The basic design of any pump normally presumes the use of a
specific fluid, and the ability of the pump to meet the functional requirementg
stated below is predicated on the use of that fluid, Therefore the identity
of the hydraulic fluid that the partlcular pump model is de51gned to handle
shall be fully defined in the Model Speciflcatlon.

3.1.2 Rated P . he—rs a pump is defined
as the maximum pressure against Whlch that pump is de51- ed to operate
contipuously at rated temperature and rated speed, It shiall be expressed as
pounds per square inch gage (psi). - ONC ' ‘

3.1.2,1 The|ldesign of the pump shall be such as to maintain its| rated discharge
pressure at the following combination of cénditions: ~Rated Temperature,
Rated Speed, 80 psia inlet pressure, end.zero flow, using the hydraulic
flufid spe01f1ed in the Model Specification, ' )

3.1.2,2 The|value of the rated dlscharge pressure shall be stated in the Model
Spepification and shall be one ofithe values listed in [Table I,

3.1¢3 Maximum Full Flow Pressure: The maximum full flow pressure of a pump is
defined as the maximum discharge pressure at which the p control will not
be actting to reduce pump delivery. It shall be expressed as pounds per square
".inch gage (psi), and its\sinimum value shall be established in:the Model
Specification. . ‘

3.1.3.1 For| purposes of (acceptance and pre-production testing the value of maximum
fulll flow pressure shall be set arbitrarily at 85% of the rated discharge
pregsure of-{the pump rncdel, The corresponding values of rated discharge
pregsure. and maximum full flow pressure are set forth in Table I,

TABLE T
Rated Discharge Pressure- - - Maximum Full Fiow Pressure
PSI for test purposes only
o PSI
1500 3 - - 1275
3000 - 2550
1,000 300

5000 R 11250

3 l.h Inlet Pressure: The inlet pressure of a pump is defined as the indicated
pressure at the inlet port of the pump when it is operating at rated speed
maximum full flow pressure, and a specified fluid inlet temperature. Inlet

. pressure shall be measured at the inlet port of the pump in a manner which
indicates the static head, and shall be expressed in pounds per square inch
absolute (psia). :
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3.1.h,1 The maximm and minimum values of inlet pressure at stated values of fluid
inlet temperature shall be specified in the Model Specification,

3 1.5 Case Drain Port Pressure:s Unless a different value is spe01f1ed in the
Model Specification, all pumps shall be designed to withstand a pressure of
150 psi at the case drain port without permanent damage or impairment of
function,

3.1.6 Rated Temperature: The rated'temperature of a pump is defined as the maximum
continuous fluid temperature at the inlet port of the pump. It is expressed
in degrees fahrenheit (°F )e v ‘

3.1.6,1 The rated bemperature is related to the maximum temperature ©f| the hydraulic
system in yhich the pump is to be used according to Table I, pnd shall be
one of the|values 1lsted thereln. It shall be specified,in the Model

Specificatfon,
TABLE II
Hydrallic .~ Maximum System o . Rated. Temperafture
System - Temperature of Pump
Type| T | 160°F. - "14,0CF,
Type| 11 o 275°F, : 2L0°F,
Type| III Li00°F ¢ : 350°F.

3.,1.7 The minimum continuous fluid temperature at the pump inlet port [{is not
related to the rated temperature-by this specification. A minimum continuocus
fluid tempe;[ture may be specified in the Model Specification,

3.1.8 Maximum Displacement: The maximum displacement of a pump is deffined as the
: maximum theopetical volume of hydraulic fluid delivered in one rgpvolution of
its drive shaft. It-shall be expressed as cubic inches per revollution

(cu.ins./rev|). ' :

3.1. 8.1 The maximufn dlsplacement of any pump model ‘shall be determined by calcula-
tion from the geome w..y and—dimensions—of—the Pap The—dimensions of the
cylinder bore and maximum stroke shall be taken at their nominal values as
stated on the pertinent drawings, The effects of allowable manufacturing
tolerances, of deflections of the pump structure, of compressibility of the
hydraulic fluld ‘of internal leakage, and of temperature shall be excluded
from the calculation, because the maximum displacement is intended to be an

. index of the size of the pump rather than of its performance,

3.1.8.,2 The maximum displacement of a pump shall be specified in the Model Specifi-
cation as being equal to or not more than 20% greater than one of the
following values: 0,31 cu.in,/rev.; 0.L6 cu.in./rev.; O. 92 cu.in./rev,;
1.5 cu.in./rev, \
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3.1.9 Rated Delivery: The rated delivery of a pump is defined as the measured
output of the pump under conditions of rated temperature, rated speed, and
" maximum full flow pressure, using the hydraulic fluid specified in the Model
Specification at 80 psia inlet pressure unless a different inlet pressure is
specified in the Model.Specification., It shall be expressed in U, S. gallons
per minute (GPM), and its value specified in ‘the Model Specification. :

3,1.10 Rated Speed: The rated speed of a pump shall be the maximum speed at which
the pump is designed to operate c¢continuously at rated temperature, and rated
discharge pressure. The rated speed shall be measured and stated as RPM.of
the pump drive shaft. : . : '

o rated speed any indi | hall be established in the
del Specification for that model, and shall be onedof the following
vdlues: - 3750 RPM; 6000 RPM; 7700 RPM,

3,1,)1 Rated Endurance: The rated endurance of a -pump is ‘defined as the total
numiler of hours of operation to be included in, the endurance phase of its
predproduction test (See Paragraph 1.3.3.9). '

3,1,11.1 THe value of the rated endurance shall be specified in|the Model Specifi-
"edtion and shall be not less than 750 hours for models|having rated
tdmperatures up to 275°F, and not.leéss than 250 hours for models having
rated temperatures higher than 275%, o

3.1.12 Efficiencyt The efficiency of.a pump is defined as the ratio of output power
~ To input power when the pump i8 operated at rated temperature, rated speed,

and [maximum full flow pressure, using the hydraulic fluid specified in the
Modgl Specification.s It jis customarily stated as a percéntage. The above
ratjo is commonly referred to as "over-all efficiency" and includes volumet-
ric |efficiency; forithe purposes of this specification, yolumetric efficiency
shall not be segregated. In the determination of output|power by calculation
fron flow rate ‘and pressure change, only the net pressur¢ difference between
inlet and outlet ports of the pump shall be used,

3.1.12.1 A |minimm vaiue for efficiency’shall be-épecified in the Mode];Specificatﬂ:h

3,1.,13 Pregsure Pulsations: For the purposes of this specification, pressure .-
pulsations are defined as oscillations of the discharge pressure, occurring
during nominally steady operating conditions, at a frequency equal to or
higher than the pump drive shaft speed, The amplitude of pressure pulsationsg
as determined by the test procedure of Paragraph li,3.3.5.3, shall be recorded
and shall not exceed such limits as may be prescribed in the Model Specifi-
cation, ' . ‘ o

3.1,1}; Variable Delivery Control: All pump models shall incorporate delivery controll
means which shall act to increase the delivery of the pump from zero to its
maximum full flow pressure value for any given operating speed as the
discharge pressure is reduced from rated discharge pressure to maximum full
flow pressure and vice versa, . Co T o S

+
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3.1.14.1 Speed of Response: The speed of response of the delivery control means is
defined as the time required for the control to regulate from rated dis=-
charge pressure to maximum full flow pressure or vice’versa. ,

3. 1 14.1,1 The osclllographlc trace. of d1scharge pressure vs, time shall be employed
as the criterion of- movement of the de11very control mechanism.

3.1, 1h 1,2 A1l pump models, when operating at rated temperature and at any speed

' greater than 50% of rated speed, shall- regulate from rated discharge
pressure to maximum full flow pressure or any 1ntermediate pressure, and
vice versa in not more than 0,05 second, :

301e1k,2 Stabilityt ~Stability is defined as freedom from persistent of)|quasi-
persistent. oscillation or "hunting" of the delivery control-mechanism,

3.1.1h.2,1 The oscillographic trace of d1scharge pressure vs, time shalll be employed -
"as the jcriterion of stability. : .

3.1.14.2.2 A1l pump models, when operating at rated temperature and at any speed
greater| than 50% of rated speed, after being disturbed from steady state
operatijon by a change in flow demand, shall recover steady state
' operatilon--other than permissible pressure pulsations as defiped in
Paragraph 3.1.13--in not more than oneysecond after the initilal response’
to that{ change in flow’ demand. .

:3.1.14.3 Maximum Transient Pressures The maximum transient pressure is defined as
the peak yalue of the oscillographic trace of discharge pressure, made
. during operation of a pump, a§ ,prescribed in Paragraph h.3.3.5.1,

3.1.14,3.1 The valjie of the maximui translent pressure, as determined in| the
transiept pressure tests specified in Paragraph L.3.3.5.1 of [this
specifipation, shall not exceed 133% of rated d1scharge pressure,

* 3.2 Environmental Requlrements: In general, pumps shall be designed to pperate,
without limitation es“to time, and without impairment of function or| change in
adjustment, unfern.énvironmental conditions as specified below., Except as
specifically diirected herein, testing to demonstrate compliance with| these
requirements shall Mot be mandatory. ‘

3.2,1 Altitude: Provided inlet pressure is maintained in accordance with Paragraph
3. 1.E, pump performance shall not be affected by change of altitude from sea
level to'80, 000 feet or vice versa,

3.2,2 Temperature: For the purposes -of design, and of this specification, it shall
' be ‘assumed that the ambient temperature surrounding the pump shall be such
that no heat is transferred to or from the pump except by normal circulation
' of the working fluid, For purposes of measuring heat rejection, the mounting
pad may be heated as necessary to implement the above assumption. :
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Vibration: It shall be a design objective that pumps shall be capable of

withstanding all normal vibrations excited by the driving means,

3.2.3.1
3.2.3.2

342.3.3

For design purposes, linear vibrations ekcited by typical turbine propul-
sion engines of current design shall be assumed to be defined by Figure 1,

For design and test purposes, torsional vibrations excited by the driving
means shall be considered negligible.

As part of the pre-production test, all pump models shall be.subjected'toA'
the vibration test Specified in Paragraph L.3.3.7 of this specification,

3.2.h AchlerationS° All pumps shall be designed to withstand sustained accelera-

tions of 10G applied in any direction.

3.2.5. Atm¢Spheric Conditions: All. pumps shall be designed to withstand continuous

expisure, in the configuration as installed inlaircraft, pnd either operating
or gon-operating, to salt spray as encountered in marine pr coastal areas
and |to sand and dust as encountered in desert areas.

stallation Requirements:

3.3 In

3.3.1 Dimgnsions: Dimensions pertinent o the installation of pumps in aireraft

shall be shown on the manufacturer's Installation Drawing|,

3,322 Weiiht: The dry weight of .the completely assembled purp Bhall not exceed the

valye specified in the Model Specification.

3.3.3 Mounting: A11 pumps .shall incorporate a standard mounting flange, which
'sha]l be in accordance with either: AND-10261 or AND-10262, as specified in

3.3.3.1

3.3.3.2

3.3.3.3

3.3.3.L

the |Model Specification. g

Tie,oil holes and oil flow; specified on drawings AND-1D261 and AND-10262,
shall not be applicable, ‘

<10262 as applicable, shall be required and all of them may be tapped
at the option of the pump manufacturer. By agreement between the pump
manufacturer and the purchaser, only certain of the bosses shall be tapped
for external connection; in such case, the boss or bosses to be so tapped -
shall be specifically designated on the installation drawing of the pump -
which accompanies the Nodel Specification,

T$g mobfiting flange drain bosses specified on drawings AND-10261 and’

Pump operation shall be unaffected by the position in which the pump is
mounted on the engine drive pad, or by the orientation in space ‘of the -
plane of the pump mounting flange,

The direction of rotation of the pump shall be clearly and permanently
marked on an exposed surface of the pump housing,
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3,3.4 Drive Couplingt A replacesble part of the pump assembly, incorporating a

: shear section, shall be interposed between the pump drive shaft and the engine
accessory drive shaft by which the pump is to be driven, This shear coupling
part shall be held in place by a positive retainer,

3.3.5 Portss Port sizes shall be in accordance with MS 3352L; port configuration
. shall be specified in the Model Specification, S

3.3.5.1 The structural design of the ports and of the affected sections of the pump
housing shall be such as to withstand the application of a torque 2.5 times
the maximum value specified by AND-1006L, resulting from the attachment or
removal of fittings and hoses when installing or removing pumps during field
: orent distertien_or impairment of function,

U4 () cll » e - - oo =

3.3.5.2 Inlet, outflet, and case drain ports shall be identified onleach pump by
clear and |[permanent markings. ' : .

3,1 Detail Requirements:

3.h,1 Material: Materials and processes used in the mamufacture of these products
shall be of |high quality, suitable for the purpose and shall conform to
applicable (overnment specifications, Materials conforming to the pump
manufacturen!s materisl specifications may be used provided the specifica-
tions are agceptable ‘to the purchaser and; contain provision for adequate
tests, The |luse of the pump manufacturer's specifications will npt constitute
waiver of other applicable specifications., , .

3.h.1.1 ‘Selection |of Materials: Specifications and standards for all materials
‘ and parts] which are necessary’/for the execution of this specification,
shall be gelected as provided in the following paragraphs.,

111 metals shall be compatible with the fluid and intended

e, functional, service, and storage conditions to which the
componentg will be'€xposed, The metals shall possess adequate| corrosion~.
resisting|charagteristics, or shall be suitably protected in agcordance
With Para aph 3c.h01030 .

3.h.1.2° Metals:

9 .
b vy - ALerna -

3-}1.10201 me 1 35 il A Bt cep - S *: ant contac‘b
:  with hydraulic fiuid, ferrous alloys.shall have a chromium content of
not less than twelve (12) per cent or shall be suitably protected
against corrosion as specified under Paragraph 3.L.1.3. O-ring grooves
- for external seals shall not be considered as internal surfaces in
constant contact with hydraulic fluid. :
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3.4.1.2,2 Type II and Type III System Pumps: Ferrous alloys shall have a chromium
content of not less than twelve (12) per cent chrome or shall be suitably
protected against corrosion as specified under Paragraph 3.4.1.3. In
addition, cadmium and zinc platings shall not be used for internmal parts
or on internal surfaces in contact with hydraulic fluid or exposed to

its vapors. Magnesium shall not be used. Where performance or reliabil-
ity of the pump will be jeopardized by the use of materials and processes
as defined in Paragraphs 3.l.1.2 and 3.4.1.3, alternate materials and/or
processes may be used subject to the approval of the purchaser,- Such
materials and/or processes shall be selected so as to provide the
A ae erec—o corrosion—resistance consisten ith the performance-
requirements, '

3.4.1.2,3 Magnesium Alloys: The use of magnesium and itg”alldys shall be subject
to the prior approval of the purchaser. : :

3.l4.1.3  Corrosion Protectiont Metals which do nof._inherently [possess adequate

cdrrosion-resisting characteristics shall be suitably |protected, in |
adcordance with the following sub-paragraphs, to resigt corrosion which
may result from such conditions as dissimilar metal cqmbinations, moisture,
sdlt spray, and high temperature deterioration as applicable,

3.4.1.3.1 [Ferrous and Copper Alloys:  Ferrous alloys requiring corrosion preventive
treatment, and all copperralloys shall have a suitable electrodeposited
metallic coating selected from Table III, except thgt cadmium plating

and zinc plating shall-not be used for internal paris or on internal
surfaces. in contact.with hydraulic fluid or exposed |[to its vapors, nor
where subject totabrasion, Where not indicated, clgss or type are at

the option of the manufacturer. R

-TABIE ITI ' \
Cadmium Plating =~ Specification QQ-P-416-1, Type II, Class B
Zine Plating Specification QQ-Z-325, Clags II, Type II
Chromium Plating Specification QQ-C-320
Silver Plating Specification QQ-S-365
'Tin Plating Specification MIL-T-10727, Type I

Other metallic coatings, the use of which has been demonstrated to be
satisfactory to the purchaser, such as electroless nickel and electro-
deposited eighty-five (85) per cent tin, fifteen (15) per cent cadmium
alloy may be used, " : '

3.1e10342 Aluminum Alloys: Unless otherwiae authorized, all aluminum alloys shall
~ be anodized in accordance with MIL-A-8625 except that in the absence of:
abrasive conditions they may be coated with chemical film in accordance
with MIL-C-55L1, The exceptions noted will be subject to the approval of
the purchaser, ’ ' :
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"3.1.1.3.3 Magnesium Alloyss All magnesium parts shall be treated for protection
against corrosion in accordance with Specification MIL-N-3171 or by’
other treatments specifically apprcved for the purpose by the purchaser,

3.1 Castings: Castings shall be of high quality, clean, . sound and free from
cracks, blow holes, and excessive porosSity and other defect8° but defects
not materially affecting the suitability of the castings may be repaired

" at the foundry or during machining by peening, impregnation, welding, or
other methods acceptable to the purchaser. ' Inspection and repair of
castings shall be governed by quality control techniques and standards
satisfactory to the purchaser.

3462 Standard Pa

~part numbersg, In the event there is no suitable corresponding standard part,
commercial parts may be used provided they conform to all the requirements
of this st dard, o

3.h.3 Screw Threa s8: Except where necessary for functional or manufacturing
purposes, orly straight threads conforming to Specification MIL-B-77L2,
National Fine Thread Series, Class 3 (NF3) or Unified Fine Thread Series,
Classes UNF-3A or UNF-3B shall be used, , :

3.4.3.1 Safetzingz Threaded parts shall be positively locked or safet ed by safety
wiring, self-locking nuts, or other approved methods. Safety wire shall be
applied in accordance with the practices outlined in standard ¥S-335L0 and
shall conflorm to drawing AN-995, ! Star washers and lockwashers|shall not be
used, Jan nuts shall also be properly safetied, Parts with tapered threads
need not He safety wired or positively locked. '

3.k Marking:

. : : - _
3.4.4.1 Identification of Product: The equipment shall be‘marked for jdentifica-
‘tion in adcordance with Standard MIL-STD-130 '

- 3 4402 Nameplate: A nameplate conforming to Specification 'MIL-P-6906|and con-
: taining thecfollowing information legibly filled in shall be securely
attached
be in accordance with Specification MIL-M-7911

AIRCRAFT VARIABLE DELIVERY HYDRAULIC PUMP :

Model Specification No._ . A
Mfrs, Part No, " (or identification)
Mfrs, Name or Trade Mark _
‘Serial Number

'Fhud.'

3aloke 2 1 Any nameplate data required in addition to the above shall be specified
: _in the Model Spec1f1cation.
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3.h45 Design and Constructions

3,‘1‘.5.].-

Lubrications

for lubrication other than the circulating fluid,

3.k.5.2

Lubricants:

The hydraulic pump shall be self-lubricated with no provisions

It is desired that only hydraulic fluid conforming to

Specification MIL-H-5606 be used to lubricate seals during installation

and assembly of hydraulic equipment,

A Tight coating of petrolatum,

conforming to Specification VV-P-236 or oil conforming to Spe01f1cation‘

MIL-H-6083, will be permitted,

me
puy

chaser, Lubrication shall be so accomplished that'n

relubrication is necessary during endurance testing,

, 3.4.5.3 Ret

ainer Ringss

dis
any
of

loc
all
pad

3.h5
the
exa
ope
_ thi
3.h.5.5

Bos

Leakage.

lodged from their grooves, retainer or snap rings s
location where failure or dislocation of’ the ring
the equipment or failure of the unit,\ Neither shall
ations where the buildup of cleararices and manufactu
ow destructive end play in the assembly contributing
kings or gaskets, brinelling, or-fatigue failure of

reof, of sufficient magnitude to form a drop shall n
ept at the drive shaft'seal, where the rates of leak
rating conditions shall not exceed the values specif
s Specificatlon.

ses: Internally threaded bosses shall be used where

con
Sp

3.h05°6

cornecting fittings and AN81l plugs, and 'shall conform
cing of ports for connecting fittings shall conform

Extiernal - Tube ‘Connections: External male threaded tube

us
Ma

If other lubrication is necessary, the

roved by the
o disassembly for

11 not be used in
ill allow blow-apart
they be used in
ring tolerances will
toward fallure of
parts,

Except where they are positi#ely retaﬁged from being

External ieakage from the pump housing or frdm any static seal

ot be permitted
age -under specifled
ied in Section L of

possible for
to drawing AND10050,
to drawing ANDlOOTh.

connections, when -

d, shall conform to drawing AND10056 and AND10O57 o
e_threaded AN fitting ends on 300 psi components sh

'MS3351), MS33515,
11 be steel except .
oy or steel, Caution

should be used in the use of aluminum alloy where repeated assembly could
damage the fitting which is an integral part of the component, and thus
rendermg the entire component unserviceable,

3.4.5.7

‘Boss Clearance:

Bosses shall be made deep enoughAor shall.incorporate '

fitting stops to prevent damage to internal mechanism or restriction of
fluid flow when universal flttlngs are screwed into the bosses to excessive
depths.

*
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3.1.5.8 Function Adjustment: Means shall be provided to adjust the delivery control|
mechanism to cause zero flow to occur at rated discharge pressure, This
adjustment shall be preferably continuous, or acceptably in steps of less
than 1% of rated discharge pressure, over a minimum range from 95% to 105% -
of rated discharge pressure, The adjustment means shall be capable of being
positively locked; and it shall be possible to accomplish adjustment and
locking by the application of standard hand tools. Function adjustment
shall be factory sealed unless otherwise specified by the purchaser. Where
practicable, the arrangement of the adjustment means 'shall permit adjustment
to be made while operatlng under full system pressure with negllglble loss
of fluid.

3.4.6 Workmanship:| All details of workmanship shall be in accordance Lith high
grade aircrafft, hydraulic pump manufacturing practices.

3.4.6.1 Cleanlinesg: All parts shall be clean and free from dirt, sand, and other
foreign pafticles. The greatest care shall be taken‘to prevent dirt enter-
ing the asgembled pump,

3.1.6.,2 Surface Roughness: Surface roughness finishes where required ghall be
established and shall be specified in the mamifacturer's drawimgs or
outlined in MIL-STD-10, The determination of surface finish shall be made
by the use|of surface roughness measurifig equipment W1th an acguracy of
plus or minus 15% at the level being measured. ’

30T Interchangeatility: A1l parts having the same manufacturer!'s part number
shall be dirdctly and completely interchangeable with each other|with
respect to installation and performance, Changes in manufacturer!'s part
numbers shal] be governed by the drawing number requirements of Ppecification
MIL-D-5028 or as otherwise ;specified by the purchaser, Sub-assemblies
composed of gelected mating parts must be interchangeable as ass¢mbled units,
and shall be|so indicated on the manufacturer's drawings, The imdividual
parts of such assembled units need not be interchangeable,

3.4.,8 Special Toolg: The design shall be such that special or unusual|tools shall
not be used, [unless absolutely necessary, for normal service maimntenance and
inspection of the equipment, Special tools and commercial standard tools are
defined in Specification MIL-D-8513, '

L. QUALITY ASSURANCE PROVISIONS:

L.l General: For the purpose of demonstrating compliance of pumps with this
specification and the applicable Model Specifieation, two distinct test programs
shall be conducted, hereinafter referred to as Acceptance Tests and Design

« Approval Tests,

islel Acceptance Tests: ' This is essentially a routine inspection test program
intended. to contribute to overall quality control by demonstrating that all
pumps of a given model perform within certain limits established in this
specification and the pertinent Model Specification.
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- Le1.2 Design Approval Tests: This is a comprehensive and basic test program
intended to demonstrate the suitability of a given model pump for use in
the application for which it is specified. This program shall be conducted
on selected samples of each pump model, _ .

L.1,2.1 In cases where the pump model for which design approval is desired
incorporates the same working parts as a pump model which has previously
received design approval, all. or some portion of the design approval tests
may be waived by agreement between the purchaser and the pump manufacturer.

L2 Acceptamce Test Procedures: Each hydrauiic pump submittedfor delivery under
a procutement contract shall be subjected to the acceptance|tests specified
herein, | Manufacturers not having satisfactory testing facilities shall engage
the seryices of a commercial testing laboratory acceptable to the purchaser.
Acceptance or approval of material during course of manufacture shall in no
case be|construed as a guarantee of the acceptanée of the finished product..

L4.2.1 Acceptance Test Methods:

Lhe2,101 Exajination of Product: The pump shall be examined to fletermine conformance
with the applicable drawings and all requ1rements of this specification .
and of the pertinent Model Speciflcatlon for which there are no specific
tests,.

Lbe2.1elel Proof Test: The method, procedure, cr1ter1a, and seqmence with respect
o other phases of the acceptance test program, of a proof pressure test
the pump, if such be required, shall be defined in| full detail in
e Model Specification, Unless otherwise specified fin the Model Spec-
i 1cation, no proof pressure test shall be included in the acceptance
st program,

oH

1.2,1,2 Brelak-In Ran: The break-in run shall be made with any |[desired pressure in
thd inlet and outlet lines and shall consist of 1/2 hour minimum at
30 [per.¢ent to 75 per cent of rated RPM and 1/2 hour minimum at 80 per cent
to [100° per cent of rated RPM, -

' h.c.l 2. 1 After the above break-in run, the pump shall be disassembled and

. . inspected by the pump manufacturer. If all parts are in acceptable
condition, the pump shall be reassembled and placed on functional test.,
If working parts require replacement, the pump shall be reassembled,
using the replacement parts, and the break-in run and subsequent dlS—
assembly, 1nspectlon, and reassembly repeated,

\

L.2.1.3 Functional Test: The functional test shall comprise the following runs:

(a) One hour at rated speed and maximum full flow pressure.

. (b) One hour at rated speed with the discharge pressure varied .between
maximum full flow pressure and rated discharge pressure at a
frequency of 6 cycles per minute,

(c) Three hours at rated speed and rated dlscharge pressure, except that
"at 10-minute intervals the discharge pressure shall be reduced to
maximum full flow pressure for 1 minute.
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h;2.1.3;l- During all of the functional test the hydraulic fluid used shall be that
specified in the Model Specification. It shall be supplied to the pump -
at rated temperature +10°F; and 80 psia except as otherwise specified,

le24143+2° Ten-micron filters shall be 1nstalled in the inlet, outlet ‘and
' case-drain or cooling port lines of the test setup. The fluid in the
filter bowls downstream of the pump shall be checked by the following
procedure for contamination accumlated during the last two hours of
the functional test,

(4.2.1.3.3 The fluid in each filter bowl shall be collected in a clean container
" -+ . and the ¢ ' washed into
it with flean hydraulic fluid, The total resulting fluid hjall be passed
through No. LO Whatman filter paper, or its equivalent. (- Aftpr drying,
tant filter papers shall be coated with clear,Tacquer and:
ly attached to the log sheet of the test. :

e fuhctional test, shaft seal leakage ,shall be checked and shall
d an average rate of 5 ML per hour, .No other leakage of
t magnitude to form a drop shall be permitted.'

L.2.1.3.4L During t

on: At the completion of run (c) the torque required to drive-
at rated speed and rated discharge pressure shall be measured
and reco ded',the delivery of the pump at rated speed and makimum full
flow pressure shall be measured and shall not be less than the minimum
value of rated delivery specified in the Model Specification| :

be2,1.3.5 Calibrat;

.h 3 Des;gn Approval Test Procedures: '‘The design approval test program| shall be
conducted by the pump manufacturer, Pump manufacturers not having| satisfactory
testing facilipies of their own shall engage the services of a commercial
testing laboratory acceptable to the purchaser, .

L.3.1" Design Approyal Test-Report: A report of the tests conducted andl the results
of the tests|shall be compiled and submitted to the purchaser, [his report
shall include full evaluation of the extent of compliance of the|tested pumps

i 1ed requirements. The report shall include full descriptions

3 g : c p amentation
description, schematic diagrams, and photographs as may be approoriate. The
report shall include a full copy of test data in tabular form, Hydraulic
test circuits shall be described in full detail for each test. A complete
set of detail and assemblj‘drawings of the pump- shall accompany the report.

L4.3.2 Design Approval Tests: The design approval test program shall comprise the
-~ ‘tests listed below, conducted in the order listed,
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t

Le3:2.2,1 In cases where the entire program-is to be conducted jon one sample pump,

li.3.3 Design Approval Test Methods: The hydraulic fluid used in all design approvall

\. -15- )
These tests shall be conducted on the first sample pump:

Acceptance Test (Ref Pgh., h 2,1)

Fluid Immersion Test (Ref. Pgh., L.3.3.2)

Proof Pressure Test (Ref. Pgh. L.3.3.3)

Calibration Test (Ref, Pgh. L.3.3.L4)

Maximum Transient Pressure Test (Ref. Pgh. L.3.3.5. 1)
Response Time Test (Ref, Pgh. L.3.3.5. 2)

Pressure Pulsation Test (Ref. Pgh. L.3.3.5.3)

Heat Rejection Test (Ref. Pgh. L.3.3.6)

Vibration Test (Ref. Pgh. L.3.3. 7)

Thebe'testS'shall be conducted on the'second Sample pump:

Acceptance Test (Ref. Pgh. L4.2,1).

. Proof Pressure Test (Ref. Pgh. L.3.3.3)
Additional Tests, if any, required by theModel Sgecification
Low Temperature Test (Ref. Pgh, L,3.3,8) : ‘
Endurance Test (Ref, Pgh. L.3.3.9) .

Cavitation Test (Ref, Pgh. L.3.3. 10) -
Drive Coupling Shear Test (Ref, Pgh. L.3.3. 11)

fhe tests shall be run in thecsame order except that the Acceptance Test
qf Paragraph L.3.2.2 shall be omitted. :

L.3. 3 1 Acceptance Tests: The acceptance tests which are included in the de51gn

h.3.3.2

testg shall be that specified in the Model’ Specification| Unless otherwise
specnfled required test operatlng conditions shall be mgintained within the
follGW1ng limits:

Inlet Pressure within +5% .

- Inlef Temperature -709F, to +1600F within +5°F.

+1609F, to +275°F, within +109F,

_ +2759F, %o +hOO°F within +15“F.~

Pump Shaft Speed within +5% -

Discharge Pressure within +5%
Flow within +2%

approval test program shall be run exactly as Speleled in Paragraph L.2.1
of this specification.

Fluid Immersion Test: The pumps shall be 1mmersed continuously for a

the fluid at normal room temperature until ready for test, The pumps

period of 72 hours in hydraulic fluid maintained at rated temperature,
All internal parts of the pumps shall be in contact with the fluid during \
this immersion. After the 72 hour soak perlod the pump shall remain in

shall not be exposed to any .air 1nterna11y'for any appreclable length of
time during this period,
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L.3.3.3

he3.3.3.1 At the conclusion of the proof pressure test, the pump delivery mechanism

Le3e3.h

h 3.3.b, 1 Pump Inlet at Sea Level Pressure: Regulate the pressure at fthe pump inlet

L.3.3.L.2 Pump Inlet Pressurized: Regulaté-pump inlet pressure at the| inlet port

,JQB 03'0,403

L.3.3.h.L

- 16 =

Proof Pressure Test: The pump delivery control mechanism shall be
temporarily adjusted, or modified, to enable the pump to develop 150% _
of rated discharge pressure, The pump shall be operated for 3 minutes at
rated speed, rated temperature, any convenient inlet pressure, and 150% of
normal rated discharge pressure,” There shall be no external leakage at or
above a rate which will form drops except at the shaft seal, There shall
be no evidence of structural failure or permanent distortion,

shall be restored to its normal adjustment or configuration,

Calibratiop Test: Values of Ilow rate and driving horsepower lshall be
determined| at minimum operating speed, 25, 50, 75, 100, and 11p% of rated
speed, At|each of these speeds ten sets of flow and horsepower recordings
shall be mpde at approximately the following pressures: ©25, 50, 75, and
1008 of imum full flow pressure; at five equally spaced increments of
either prepsure or flow between maximum full flow pressure and rated
discharge pressure; and at rated discharge pressure, Unless otherwise
specified the Model Specification, calibrations will be madp at each of
the followjing three inlet conditions,

port to be-ig;psia for each of the flow and horsepower recorfled readings,

such that it is 80 psia for each of the flow and horsepower recorded
readings{ o '

‘Pump Inlet at Altitude Equivalent Pressure: Regulate pump inlet pressure
at the inlet port such that 1t is 7 psia for each of the floy and horse=
power re¢orded readlngs.

Minimnm erating Speed: At each of the ten test conditions| the speed
shall be+reduced below 25% of rated speed to determine the speed at which

-the dischargeflow or pressure becomes erratic, This point shall be
recorded |and designated the minimum onerating speed for that|condition,

- k.3.3. S Maximum PressurqlfResponse Time, and Pressure Pulsations: PreSsure pick-up

- in the following three tests. The pressure pick-up and recording equipment
- shall be capable of static calibration with repetitive accuracy of 5% of -~
rated pressure and readability of 3% of rated pressure. It should be -

and recording equipment shall be used to provide an oscillographic record,
or its equivalent, of the pressure-time function of the pump and its
hydraulic circuit through the transient and steady state periods described

considered essential that the dynamic calibration of the pick-up and
recordlng equlnment is valid for the dynamic operating. condltions.

A
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Maximum Pressure Test: ‘As the test pump is caused to operate from
steady state maximum full flow pressure to steady state rated discharge
pressure, an oscillographic record of the pressure-time function through
the transient period shall be made, The test shall be run at 50% and |
100% of rated pump speed. An hydraullc actuating cylinder may be
bottomed to produce the pressure change in the hydraulic circuit, If
used, any relief valve between the pump and the actuating cylinder shall
be set to crack at a pressure more than 150% of rated pump pressure.’

Air entrainment in the hydraulic fluid shall be at a minimum, Unless
otherwise spe01f1ed in the Model Specﬁlcatlon, the peak pressure as
measured—on—the—hoverecord—shall not—exeeed 150%—of rated dlscharge
pressure, '

Response Time: The discharge portion of the system|shall consist of the
following items arranged in the order listed: The test pump, a pressure
gage as close to the discharge port as possible with a cock or valve to i
isolate the gage, a pressure pick-up device as clos¢ to the discharge
port as possible, not more than three feet of hose or tubing of the
discharge port size, a quick-opening’solenoid valve|(.02 seconds or less),
a hand throttle valve as close torthe solenoid valve as possible, a
pressure gage, and a second hand:throttle valve with as little hydraulic
line as possible between the two hand throttle valve¢s. The two hand '
throttle valves shall be adjusted for each test with the solenoid valve
open and the pump operating at the test conditions as follows: AdJust
the first valve to maintain maximum full flow pressyre at the discharge
port of the pump; adjust the second valve to mainta 50% of this
pressure on the gage’ located between the two hand throttle valves, The
solenoid valve, Wwhich changes discharge line from fyll open to full '
closed, or vi¢e)versa, shall then be used to execute the test, Runs
shall be made at 50%, 75%, and 100% of rated speed,| With the solenoid
valve open-and the test pump operating at steady state maximum full flow
pressurey an oscillographic record shall be made of|the pressure-time
function through the transient periocd associated with the closing of
the‘solenoid valve and the establishment of steady ptate rated discharge
pressure. Typlcally thls record should be 31m11ar o Figure 2, and the
: ed—there g exeeed 0,05 second In
a similar procedure, the response tlme for the change from rated dis-~
charge pressure to maximum full flow pressure shall be recorded and, as
indicated in Figure 3, shall not exceed O, 05 second '
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4.3.3.5.3 Pressure Pulsations: The test setup specified in Paragraph lL.3. 3. 5.2
shall be modified for use in this test by adding means whereby any
hydraulic pressure specified for this test can be applied, as by a gage
‘tester, simultaneously to the discharge pressure pick-up and the dis-.
charge pressure indicating gage when the pump is not running in order to
provide on the oscillographic record a callbratlng trace of the nominal

' discharge pressure with respect to which the pressure pulsations are to
be measured, As the test pump is caused to operate at the following

' speeds and system pressures, an oscillographic record. shall be made of
the steady state pressure pulsation pattern using the discharge system
described. in Paragraph 1.3.3.5.2. The solenoid may be omitted or main-
tained open for this test, Runs shall be made at 50%, 75%, and 100% of
rated Spded and at each speed at maximum full flow pressure, rated
discharge pressure, and three equally spaced increments of)ejther flow
or pressure between maximum full flow pressure and rated>discharge ‘
pressure,) The hand throttle valve nearest the pump shall be |used to
regulate [the pressure at the pump discharge port, /The second hand
throttle [valve shall be used to maintain 50% of the dischargd pressure
between the two hand throttle valves, During .the test recording period,

L.

the gages
cocks or

’-(030306 Heat _Réject.'

shall be isolated from the hydraullc system by appx
valves, ‘

ion Tests: ~The object‘of these tests is to measure

heat rejecti
rated inlet
maximum val
. the Model S

L.3.3.6. l Preparatl

ion of the pump under the opérating conditions of rg

ue of heat reJectlon at, these conditions shall be sp
pec1flcatlon. -

on of Test Sample: - The puimp and hydraulic line fitt

for ‘the m
two inc

he
Temperatuﬁe

inlet and

punting bracket:shall be enclosed by a coating of nd
of "85 per(cent magnesia" or its equivalent therma
sensing devices shall be placed in the oil strean

case drain lines, Caution should be taken to assux

temperature, and rated discharge pressure (zero flqw).

opriate

the rate of
ted speed,
A
ecified in

ings except
t less than’
1 insulation,
‘at the pump
e constant

ambient cpnditions, Means should be provided for maintaining the face of
© the mountiing bracket in contact with the pump at rated inlet |[temperature.
)-10303.6.2 : Tenpera‘bu the deter- -

only.

mination of heat losses shall be taken at stabilized thermal conditions
To assure this, a plot of temperature differential versus time and

oil inlet temperature versus time shall be made; measurements shall be

made each five minutes for at least 30 minutes or until both temperature
differential and controlled inlet temperature have remained constant for
ten minutes. Evidence of remalnlng constant shall be less than 1/2 F,
veriation in temperature differential and less than 19F, variation in
inlet oil temperature, The temperature differential to be measured is
that between the inlet oil and the case drain oil., This temperature
differential shall be measured by means accurate to +S% of the measured
-differential,
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Calculation of Heat Regectlon Rate: Heat rejection rate snall be

calculated as the product of the temperature differential in degrees
Fahrenheit, the mass flow rate of hydraulic fluid through the case drain
port in pounds per minute, and the specific heat of the hydraulic fluid
used, It shall be expressed in British Thermal Units per minute (BTU/Min)
The hydraulic fluid used in this test shall be that soecified in the
Model Spe01flcatlon. o ‘

Altérnate Method: Under the operating condltlons specified in Paragraph
I ted into heat and,
when all temperatures have stabilized, is being reje ted to the fluid

assing through the case drain line. The heat réjéciion rate in BTU/Min.
an therefore also be calculated from the measured input horsepower,

o

L. 33,7 Vltration Teste: The test pump shall be mounted on a vyibration generating'

' meqhanism successively in each of three positions. All of the testing
dedcribed shall be conducted in each of.the three mounying positions, One

of [these mounting positions shall be such that the dirgqetion of vibratory

motion shall be parallel to the shaft’axis of the pump{ Anether mounting
pogition, if and when practicable, “shall be such that the direction of
vihratory motion shall be parallel to the axis of the ¢ompensating mechanism,

Le3.3.7.1

be3.3.7.2

Algo if and when practicable the three mounting positigns shall be mutually
perpendicular, 4 _ .

Resonant Frequency Vibration: Resonant frequencies hetween S cycles and
900 cycles per second” shall be searched according to|the double amplitude
gnd frequency chart of Figure 1, Procedure 1, of MIL{E-5272A, If resonant
frequencies are encountered, the test specimen shall |be vibrated for

I hours at eaeh such frequency in _each of the three positions, When no

]

g

uch frequency is identified, then the test specimen|shall be vibrated for}|
2 hours—along each of its mutually perpendicular axes at an applied
Jouble-amplitude of ,009 and a frequency of 150 cycles per second.

Gyelic Frequency Vibration: Unen,completion of the resonant frequency

Vibration, 7 Ccyciing vibratiom statl-be—imposed,—from 5 cycles to 500

‘cycles and back to S5 cycles in a. two-minute span and enduring for a

four-hour perlod in each of the three positions of mounting., During
this cycling the conditions of Procedure 1 of Figure 1 of MIL-E-5272A

shall be approximately maintained,
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Throughout the above vibration tests the pump shall be
operated on a normal hydraulic system, such as will be used for the
endurance test, 0il inlet temperature shall be maintained at 1L0°F,
regardless of the rated temperature of the pump being tested, and
ambient temperatures shall be maintained at room ambient conditions.
The pump discharge pressure shall be continuously cycled from rated
discharge pressure (zero flow) to a discharge pressure of approximately
95% of rated discharge pressure, corresponding to approximately SO% of
rated delivery. These pressure cycles shall be abruptly accomplished
by electrically controlled hydraulic valves at a rate of 5 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)lf2 second,.

Low Temper 111y to the

, least

lel Specifi- -
| the Model

ated to

ature Test: All temperature requirements apply equs
hydraulic fluid, and ambient environment., CAfter af
18 hours 4t the minimum 1nlet temperature specified<in the Mog
cation--ont at =650 +50F, in the absence of such ®tipulation i
Specificatiion-~the pump shall be started and uniformly acceler
rated speed in not more than 2 seconds, Twenty runs shall be (made with
the outlelf pressure as low as practicable and the reservoir unpressurized,
When rated speed has been reached it shall be maintained for 3t least

ten seconds; observations shall indicate whether the pump displaces fluid
through the hydraulic system, Then 5 starts and runs shall bg made during
vwhich the pump discharge line ends“in a relief valve set to pass fluid at
maximum fyll flow pressure. In@ddition, 5 starts shall be mgde with the
pump discharge line completely jclosed so that the pump will operate at
rated discharge pressure. For each of the last ten starts a thirty-second
starting interval shall bé&:iused to bring the pump to rated spged and then
the pump ghall operate for two full minutes at the required cqndition.
Throughoutll these tests, after each run the pump and fluid shall be allowed
to stand idle long<enough for them to be restored to the aboveg soaking
temperature before)starting the next. run,

Endurance Testst As a minimum requirement, one sample pump. srall complete

the endurance test schedule consisting of the eight (8) phases specified
in Table IV, in the order listed. Additional endurance testing, either in
the form of additional cycles in any of the eight phases specified, or.
additional phases may be requlred by - spec1fying such addltlons in the

Model Specification,

h03030961

Calibration: Before starting the above endurance test, and again upon
~its completion,  the pump shall be calibrated, using the precedure
-specified in Paragraph L.3.3.L; the results of these two calibrations
shall be plotted on one chart to show the effect of the endurance test
on the performance of the pump. :
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AS 595

Issued 2/1/59 - : v - ‘ ,
Revised AIRCRAFT VARIABLE‘ DELIVERY HYDRAULIC PUMPS

L.3.3.9.2

43.3.9.3
k.3.3.9.L

‘ Le3.3.9.5
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Fluid: The hydraulic fluid used in the endurance test shall be that
specified in the Model Specification., The endurance test system shall be
charged with the amount of fluid specified in Table V at the start of the

endurance test and no fluid shall be added before the endurance test is
completed except as follows: _ ' ' '

(a) The amount of fluid unavoidably removed from the system in the course
of specified filter checks may be replaced, :

(b) In the event of failure of the test system external .to the pump,
resulting in loss of fluid or contamination not pertinent to pump
endufance, the entire Iluid supply may be replaced,

A record shall be made'of the time and thé-ouantity of fluid added in

rd

each casey and entered in the log of the test.

TABLE V |
Rated Delivery of Amount of Fluid Initially
;ugp on Test ' in Endurance Test System
Q to 6 GPM - . 4 6 Gallons -
4 to 10 GPM ~ : ' 10 Gallons
- More than 10 GPM 20 Gallons

Filtration: The hydraulic fluid to be charged into the endurance test

-system shdll be passed through)a 5 micron filter before entering the test

system. Ten-micron filters shall be installed in the pump inlet, outlet,
and case drain or cooling:port lines throughout the endurance |test.

Contamination: Throughout the endurance test the amount of cdntamination
generated by the pump shall be determined by checking the filters specified
in Paragraph L.3.,3:9.3 in accordance with the procedure of Paragraph
Le2.1e3.3,| after-every 30 hours of punp operation, - ' '

Failure of| Parts: If, during the design approval test program, test is -

‘terminated because of part failure, the pump shall be replaced or repaired

using a redesigned part(s) or, in the case of faulty material or workman-
ship, the purchaser may authorize the. installation of a part of the
original design with the defect overcome, The program shall be considered

‘complete when all parts within the pump have completed the requirements of

the program as specified in the applicable Model Specification without
failure, Should pump tests be continued from point of failure with

- repaired or replaced part(s), subsequent failure of part(s) that have
-successfully completed total endurance requirements will not be considered

cause for rejection,
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5. NOTES:

- 23 -

Cavitation Test: The pump shall be operated at rated speed, rated inlet
temperature, and maximum full flow pressure, The fluid pressure at the
pump inlet port shall be adjusted to 80 psia. The rate of flow and the
driving horsepower shall be measured at this condition. These measurements
shall be repeated as the inlet fluid pressure is reduced in steps of 10 psi

to 15 psia and thence in steps of 1 psia untll it is no longer p0351b1e to
record pressure .or torque,

Drive Cou lin Shear Test: The drive céupling shall be removed from the
pump and set up for torsion iest, It shall be loaded |torsionally until

. fdilure takes place, and the load prodicing the failure recorded, The
. fgilure shall take place at the shear section of ;the qoupling.

5.1 Intenddd Use: The hydraulic pumps covered by this specifigation are intended

for usd in aircraft for hydraulic operationiof such mechanisms as powered
flight |control systems, landing gears, brakes, flaps, gun furrets, servo units,
bonh-bdy doors, and automatic pilots. .These pumps are primarily intended to be
driven [by the airplane turbine engine.and to supply fluid to systems in accord-
ance with Specification MIL-H-SW)i0., When driven by other means or used in
uninhabited aircraft, additional tests and separate approvgl may be required,

PREPARED BY SAE SUBCOMMITTEE A-6C HYDRAULIC PUMPS MOTORS AND

AIR COMPRESSORS
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