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MILITARY SPECIFICATION
VALVE; RELIEF, HYDRAULIC PRESSURE

This specification is approved for use
by all Departments and Agencies of the
Department of Defsnse.

1. GSCOPE

1.1 BSoppe. This specification establishes the requirements for hydraulic pressure
relief valves.

1.2 Classification. Relfef valves shall be furnished in the following types and
classes as specified.

Type I Rectangular envelops, conforming to Drawings AN6200 and ANEZ73

Typae II Cylindrical envelops, conforming to Standard MS5ZBBE7

Classes:

Clasn Y2 - Adjustable fxrom 100 to 1,000 pei at rated vrelief flow

Class AP - Adjustable from 1,000 to 2,300 psi at rated relief flow

Class CD - Adjustable fyom 2,300 to 3,830 psl at rated relief fiow

Class — Relief valves adjustable to the range of more than one class shall
carry in the part number the abbreviated letier designavion of the lowest and
highest pressure cla®s and shall conform %o the applicable envelope, for

example! A valve adjusteble from 1,000 to 3,850 psi would be ANGZTIAD or
MB288B7AD.

2. APPLICABLE DOCUMENTE

2.1 Goverpmeub dogumpnis.
2.1.1 Spegifigation=, standsrds, apd hapdbooks. The following specifications,

standards, aod handbooks form a part of this document to the extent epecified
harsin, Unless otharwiss specified, the issues of thess documentsz are those listed
in the issue of the Dapartment of Defense Index of Specification= and Standards
(DDDIBS) and supplemant thersto, cited iz the molicitation (see 6.2).

Benaficial commant= {recommendations, additions, deletions} and any
partivent data which may be of use in improving this document should

be addre=sad to: Oklahoma City Afr Logistics Center/TIMLA, Tinker AFB
0K 73145-5990 by using the Standardization Documen% Improvement Proposal
DD Porm 1426) appearing at the end of this dccument or by letter.

AMSC N/A FSC 4BZ0
DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited.
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MIL-C~26074

MIL-C-B348B

STANDARDS

MIL-STD-129
MIL-ETD-130

MIL-STD-889
MIL=-STD-970

MIL-8TD-1120

MIL~BTD-1943%

MIL-V-5523D
SPECIFICATIONS
Federal
QQ-C-320 Chromium Plating (Electrodeposited)
Q0-N-290 Nickel Flating (Electrodeposited)
QQ-8-365 Silvey Plating, Electrodeposited, Geneval
Requirements For
VV-P-236 Petrolatum, Technical
PPP-B-601 Boxes, Woud, Cieated Plywcod
PPP-B-G636 Box, Shipping Fiberboard
Military
DOD-D-1Q00 Drawing, Engineering And Associated List
MIL-P-116 Preservation, Methods Of
MIL-H-3440 Hydraulic Systems, Aircraft Types I And II,
. Design, and Installation, Requirements For
MIL-G-5514 Gland Design, Hydraulic, General
Requiraments For
MIL-P-3816 Packing, Preformed, Petroleum Hydraulic
Fluid Resistan%, 160°F,
MIL-C-5341 Chemicals, Conversion Coating on Aluzinum
Alloys Materials For Aluminum And Alumipum
Alloys
MI1L-H-5606 Hydraulic Fluid, Pstroleum Base, Aircraft,
Nissile And Ordnance
HWiL-H-G2e3 Hydraulic Fluid, Petroleum Base,; For
Preservaticn And Testing
MIL-5-7742 Sorew Threads, Standard, Ogbtimum Selected
Seriew, General Specification For
MIL-A-BEZS Aneodic Coatings, For Aluminum And Aluminum
Alloys
MIL-H-B773 Hydraulic System Components, Aircraft And
Micssiles, Genaeral Specification For
MIL-T-~10727 Tin Plating, Electredeposited or

Hot-Dipped, For Ferrocus And Nonferrous
Metals

Coating, Nickel-Phospherous, Electroless
Nickel, Reguirements For

Coating, Aluminum, Iorn Vapor Deposited

Marking For Shipmeat And Storage
Idantification Marking Of U.5. Military
Property

Dissimilar Metals

Specification And Standard Order CI
Precedence For The Selecticn Of
Minimum Guidelinez For Level ©
Preservation, Packing and Marking
Inspection, Magnetic Particie

2
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MIL-8TD-2073/1A DOD Matarial Procedures For Development And
Application Of Packaging Requirement

M516624 Ring, Retaining, External, Basic (Tapexed
Bection Type)

MS1E662% Ring, Retainiang, Internal, Basioc (Tapered
Saction Typa)

NS520993 Wire, Loock

MSZ21343 Boss Spacing — Hydraulic, Design Standard
For

ME5Z21344 Fitting, Installation Of Fiared Tube,

Straight Threaded Connactors, Design
Etandard For

MS28774 Retainer, Packing Backup, Siagle Turm,
Tetrafluorethylene

ME28773 Packing, Preformed, Hydyaulic, Plus 2735
Deg.F. ("0" Ring)

MS28777 Ring, Hydraulic Fitting, Gasket Back-Up

MBZRB778 — Packing, Preformed, Straight Thread Tube
Fitting Boss

MBZB782 Retainer, Packing, Back-Up, Teflon

MS5ZB783 Ring, Gasket, Back-Up, Teflon

MS28887 Valve, Relief, Cylindrical, Type II System

MS33540 Safebty Wiring, General Practiges For

ME33649 _ Bosses, Fluid Conneotion-Internal Straight
Thread

hir Foxce-Navy Aeronautical Standard Drawin

ANB14 Plug and Bleeder-Borsw Thread

ARRZO0 Valve, Hydraulie Preasure Relisf, Class AR

AN6230 GGasket, "0O" Ring Hydraulie

ANG244 Ring-Hydraulie Gasket Back-Up

ANGZ4B Purp Hydraulic Haand, Type 3000

ANGZ79 Valve-Hydraulic Pressure Relisf - Twe Port

FUBLICATICNS
Alr Force — Navy Aeronautical Bulledin

ANA ¥No. 147 Epecifications And Standards Of
Non-Government Organizations Released For
Flight Vehicle Construction

{Unless obherwise indicated, coples of federal =snd military specifications,

standards, and handboaks ars availghle from the Standardization Document Ovder Dask,
Blag 40D, /U0 Robpins Ava, Philadelpnia, rFA 1¥111-3Ud4.)

2.1.2 her Government docume drawings ublicationg. The followlng other
Government documents, drawings, and publicabions form a pary of this document to tha
extent specified harein. (Unless otherwise specified, the issue are those cited in
the solicitabion.
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American Stapdards hAssociation
AS5A B46.1 1962 Surface Testure, Waviness and Lay

{Applications for copies should be addressed to the American Standards Association,
Inc,, 70 East .45th Street, New York 17, N.Y.)

Haticnal Standards Association

NAS30D Rings - Internal Retainer
NASS1 . Rings - External Retaiper
NASEE3 Ring - Interaal Retainer
NASE70 Ring - External Retainer

(Applications for copies should be addressed ©0 the National Standards Association,
Inc.,, 1321 Fourteenth SBtresb, N,.W,, Washingbon, D.C. Z0005.)

2.2 Non-Government publigatigps. The following documen¥%(s) form a par% of this
document to the extent specified herein. Unless otherwi=e specified, the imsueg of
the documents which are DoD adopted are those listed in the issue of the DODISS
cited ip the solicitation, UVUnless otherwise specified, vhe issues of documents not
listed in the DOGISS are the issues of bhe documents cited in the solicitation (see
6.2).

American Sociebty for Testing and Materials

ASTM-BE32 Electrodeposited Coatings of Zinc on Irxon
And Steel, Specification For

{dpplication for copies should be address to: ASTM, Standardization Document
Order Desk, Bldg 40, 700 Robbins Ave, Philadelphia, PA 19111-5094.)

{Non-Government standards and other publications are normally available from the
organizations that prepare or distribute the documents. Thesas documents alea may be
available in or through libraries or other informational services.)

2.3 Qrder of precedence. Iz the event of a conflict between the text of this
document and the references cited herein (except for related associated detail
specifications, specification sheets, or ME Standards), the tex} of this document
vakes precedence. Nothing in this decument, however, superssedes applicable laws and

regqulations unless a specific exemption has been obtained.

8. REQUIREMENTS
3.1 Classification of reguiremente. The requirements for the product are

classified herein as follows:

a., {ualification 3
B, Materials 3
c. Dm=ign and Constructiea 3.
4. Performance 3
2, Iaterchangeability 3
f. Weight 3
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g. Finish 8.8
h. Lubricants 3.9
i. Physical Defects Inzpection 3.10
3, Identification of Product 3.11
k. Hydraulic Pressure Setting 8.12
1. Horkmanship 3.13
3.2 Qualification. When spectified (mee 6.Z), a sample shall be subjected to first

article inspection (Bee £.3) {n accordanocs with 4.4,

3.3 Materials. Materials shall conform Yo applicable specifications and shall be
as apeacifisd havein., Maberisls which are not covered by applicable specificaticons
or which ars not specifieally desoribed herein, may Pe used provided it can be
demonstrated that their use will result in 3 superiox product.

3.3.1 Metals. Al}l mebals shall be compatible with the fluid and intended
temparavure, functional, service, and storage conditions to which the components
will be exposed. The metals shall possess adequate currosion-resistand
characteristics or shall be suitably protected by the use of coatings equivaleat to
those listed in Table I to resist corrosion which may result from such conditions as
dissimilar matal conbinations, moisture, w&lt spray, and high bemperabure
deterioration, as applicable. Where not indicated, class or 4{ype is at the opbion
of the manufscturer, subject to approval by the procurxng activity, Dissimilar
metals are defined in MIL-S5TD-883.

3.3.1.1 QCopper or Alumipum Allovys. All copper alloys shall be suitably protected
with a goating selected from Table I, except that cadwium and zinc plating shall not

be used in applications subject Lo abrasion. Qther metallie coatings, which shall
have been demtnstrated tc be satisfactory to the Government, such as elesctroless
nickel and eleactrodeposited 83 percent tiun, 1% percent aadmium alloy, may be usad,
All aluminum alloys shall ba anodized in actordance wibth MIL-A-BE25, type Il
coating, except that in the absence of abrasive conditions the anodlza may be type I
coating, where applicable, or may be a chemical film in accordance with MIL~-C-5341.

TABLE I, Metal Coatings

Coating . Specification
Zinc Plating ABTM B623
Chromium Plating QQ-C-320
Nickel Plating QQ-N-290
Silver Flating QQ-5-385
Tin Plating MiL-T-10727, Type I
Electzolass Nickel MIL-C-26078 -
Aluminum Coating . MIL-C-83488, Type I or I1
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3.3.1.2 Type 1 components. Except for internal surfaces ip conmstant coutact with
hydraulic fluid, ferrous alloys shall have a chromium content of not less than 12
percent, or shall be suitably protected against corrosion as specified in 3.3.1,
3.3.1.1 and Table I. O-ring grooves for external seals shall not be considered as
internal surfaces in constant contact with hydraulic fluid. Use of magoesium shall
ba subject to the approval of the procuring activity.

3.3.1.3 Type II componepbs. Ferrous alloys shall have a chromium conten: of mob
less than 12 percent, or shall be interaally aad extermally protected against
corrosion as specified in 3.3,1, 3.3.1.1 and Table I, In addition, cadmiuvm and zinc
plating shall not be used for internal parts or or interpal surfaces in contact with
hydraulic fluid or exposed to its vapors. Magnesium shall not be used for Type II
couponenbs,

3.3.1.4 Residual pagpebi=m. Parts made of material that is capable of retaining
residual magnetism, but are not intended to function as magnets, chall be
depmagnetized sufficiently to prevent system or component malfuaction, including
malfunction due to accumulation of magnetic contaminants.

3.3,2 Plastic parts., The use of plastic parts shall be subject to the approval of
the procuring activity for thas specific applicabicn lavolved. Valves shall nob
contairn plastic parts; other tham AN or MS staadard parts, unless otherwise

authorized by the contricting activity.

3.3.3 Selection of materials. Specificatiops and standards for all materials,
parts, apd Government certification and approval of processes and equipaent, which
are not specifically designated hereiu and which are necessary for the etecuvicn of
this specification, shall be selected in accordance with MIL~8TD-370 and ANA
Bulletin No. 147, except as provided in the following paxagraph.

5.3.3,1 Standard parts. Standard parts (M5, AN, NAS, or JAN) shall be used
wherever they are suitable for the purposs, and =hall be identified on the drawing
by their (MBS, AN, NAS, or JAN) part numbers, Commercial utility parts, such as
earews, bolts, nuts, and cotter pins may be used, provided they poxsess suitable
properties and are replaceable by the standard parts (M5, AN, HAS, or JAN) without
alteration, and provided the corresponding standard part numbers are referenced in
the parts lisb and, if practicable, on the gontractor’s drawings. In the event
there is nc suibtable corresponding standard part in effect on date of invitation far
bids, commercial parts may be used provided they conform to all requirements of this
specification.

2.4 fjgqn and ¢ &1,
3.4.1 general. The configuration, dimensiops, and other details of design of
standard valves shall conform to AN6Z00, AN6Z79, or MS288B7. WNon-standard parts of

components shall conform to the applicable menufacturer‘w drawing as goveraned by
MIL-H-5440 or NIL-H-8775,

3.4.2 Temperatyre pange. VYalves shall be designed and so constructed as %9 insure
satisfactory operation throughout the temperature range of:

{1} ~B5 to 160 degrees fahrerheit for Type I valves,
(2} -B% to 275 dagrmes fahrenheit for Type Il valves.

B
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3.4.3 -Thread=s. Btraight threads sonforming ts MIL-5-7742, Unified Fine Thread
Series, classes UNF-3A and UNF-3B shall be used, unless it can be demonstrated that
the use of other threads will resplt in a superior product. Pipe thre=ads shall nob
be u=ed except for permanently installad plugs,

3.4.4 Fluids. Comporents shall be designed to operate with MIL-H-5606 hydraulic
fluid.

3.4.5 Seals.

3.4.3.1 Qeneral. Components shall be so designed that, in assembly of parts,
sufficient clearance exists to parmit assembly of the components without damage to
O-rings or Backup rings where they pass threaded parvs or sharp cormers. MIL-P-5514
and M821344 shall be used for Type I system packing inatallation and as & guide for
Type II system packing imatallation.

3.4.5.2 Type ] valves. All packing and gaskets shall be in accordance with ANE230,
MB2B775, or MBZ8778. Backup rirngs shall be in accordamce with AN6244, MB28774,
MBS28777, MB2878Z2, or M528783, .

3.4.5.3 Iype II valvas. All packings shall be in accordance with M828775. Backup
rings shall be in accordance with MGZ8771.

3.4.6 Safetyipg. All threaded parts shall be securely locked or safetied by safeby
wiring, self-locking nuts, or other approved methods. Safety wires shall ba applied
in accordance with MS33340 and shall conform to MS20995, Star washers and jam nubs

shall not be used as locking devices.

3.4.7 Retainer yings, Ezcept where they are pomitively retained from heing
dislodged from their grogves, retainer or saap rings shall not be used in any
location where failure of the ring will allow blow-apart of the valve oaused by
internal pressurs. HNeither shall they be used in locations where the buildup of
clearanoss ard manufacturing tolerances will allow destructive eand play in the
assembly contributing toward failure of packings or gaskats, brinelling, or fabigue
failure of parts. For retainer ring applications other than those where rebtention
of hydraulically pressurizad parbs iz involved, suth as locking in placa
nonprassurized end caps, eto., rings shall be in accordanse with NAS-50 and NAS-51,
NAD-669 and NAS-670, MS16625 and MS16624, or other approved designs. Tha rings
shall be capable of belng installed and removed with standard Pin-type pliers, or
other standzrd tools developed for'uso with the specified rinogs.

3.4,B Function-adjustment screws. Function-adjustment screws shall ba so designed

and consbtruoted that they can bs positively locked te prevent loosening under
vibration or flow. It shali be possible to adjust and lock the adjustabls sorews
with a standard wrench or screw driver, and in addition, lockwire may be used to
insure positive lock, if requirsd, Where practicable, the adjustment means shall be
such that tha adjustpent can be made under full system pressure with cegligiblae lous
of fluld during the adjustment. Standard countersunk hex head {Allan bype or
equivalent) steel adjustment soraws may ba used in sizes up to 0.50 inch hex. Fox
pressurg adlustment sorewa, a sultable seal, permanently marked with the pressure
satting, shall be atbached to the lock wira.

3.4.9 Strugtural strength. The valves shall have sufficient stremgth to withstand
a1l loads or combinations of loads resulting from hydraulic pressure, temperature
variations, actuation or oparatioas, and torques loads for connsction of tube
fitvinga. Obvandard type II parts or components shall be designed to withstand 275'F
proof pressure and burst pressure tests, 4.4.2.3.1.2 apd 3.4.2.3.2, respeatively

7
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after 1pss of strength of the material caused by aging at 275'F for 1,000 hours.
Norstandard type II parts or components shall be designed to withsvand 275'F proof
pressure and burst pressure tests as specified in 4.4,2.3.1.2 and 4.4.2.3.2.%,
respecgtivaly, after loss of streagth of the material caused by aging at 2Z75'F for a
time pariod as desigmated by the procuring achtivity.

3.4.10 Ra%ed flow capagity. The rated flow shall be as specified harein ané the
applicable detail standard,

3.4.11 Pre op_a . Prassure drop at rated flow shall not oaceed
the values specified herein and the applicable detail standard, Type Il system
valves shall be designed to permit free reverse flow when pressure is applied to the
putlet part.

2,4.12 Fluid Connecbions.

3.4.12.1 Bosses. All internally thread bosses for connecting fittings acd ANB14
plugs shall conform to MB833649. Spacing of ports for comnecting fittings shall
conform to MS521343. Bosses shall be made sufficiently deep or shall incorporate
fitting stops to prevent damage to internal mechanism oy restriction of fluid flow
when universal fittings are =crewed into the bosses to excessive depths.

3.4.12,2 Fluid Conpmction markjng. All ports for tube connections shall be clearly
and permapently markad t& indicate the connections to be made using nurepclature in

accordance with MIL-STD-130. HWhere applicable, the directicns of flew shall he
indicated, The use of abbreviations should be avoided, but if used shall be the
general industry accepted abbreviations as applicable for the marking, Use of a
single latter for marking such as "P" for pressures znd "C" for cylinder is notb
acceptable., Decalcomanias shall not be copyidared a permanent markieg.

3.4,12,3 Plugs. AIl plugs, except perpasently installud plugs that will not have
to be removed during the life of the component, shall conform to AN314 for bvypes I

and II sywtans.

3.4.13 pligmmegt. All plungers, poppets, balls, pistons, ebc., shall be accurately
guided %o prevent misalignment or chatbering oo their seats.

3.5 Performance. Valves shall be sp designed as to be capable uf performing under
conditions specified heresin (Sectiecn 4) and under cenditions of the system in which

they are installed.

3.6 Interchangeabilitv. All parts having the mame manufacturer’s part number =hall
be directly and completely interchangeable with each other with respects to
installation and performance. Changes in manufacturer’s part numher shall be
governed by the drawing number requiremants of DOD-D-1000. Subassemblies composed
pf celected mating components must be interchangeable as ascembled units, and shall
ba =p indicated on the manufacturer’s drawings. Tha individual components of such
assepbled uniis need zot be interchangesblnm.

3.6.1 Special topols, The desmign shall bes such that special or unuwual %ools will
pot be required for normal maintenance and inspection of the valve,

3.7 Hgjght. Height shall be maintained as low as possible, consistent with tha
requirements of this specificatios, The weight of the assemblad valve shall be
specified ir the manufacturer’s assembly drawings.
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3.8 Flpish

3.8.1 gyrface Roughpess. BSurface roughoess finish, as requirad, shall be
establishad, and shall be specified on the manufacturer’s drawing in accordance with

American Standards Associabion (ASA} B46.1 1962, Determination of surface finishas
gshall be made with stylus type instruments as specified in ASA B46.1. If surface
defects are unacowptable, it shall be specifically designabed that all imperfectians
will bm withiz stated limits or that pre=cribed special inspection procedures will
ba followad. At least where a surfage of 16 micro-inch roughness height or finer is
designated, the essential process dascription for its gensration shall be in
addition t¢& wurface measuramsnts that constitute part of the requirement for
compliance. When necessary, waviness and lay shall be specified.

3.8.2 Coating. Upon request of the procuring activity, the coatractor shall
provide test data or perform specific teats which are considerad nacassary tao
detiermine that the material and plated coatings employed in the component are
guitabls for the intended service.

3.9 Lubrigagts. It is desired that only hydraulioc fluid conforming to MIL-B-5E06
be usad to lubricate seals during installation and assembly of hydraulic components.
A light coating of petroclatum canforming to VVW-P-236 or hydraulic fluid conforming
to MIL-H-6083 will be permitted. If other lubrication is necessary, the means of
lubrication apnd the lubricant used must be approved by the procuring activity,
Lubrication shall he =o accomplished that no disassembly for relubrication i=
necessary during endurance testing or normal sarvice life. Copious use of
patrolatun shall be avoided.

3,10 Physical defepts inspection. All magnetizable highly stressed parts chall be
subjectad to magnetic inspection in accordance with MIL-5TD-1943, WNon-mxgetizable

highly stressed parts shall be inspected by a sultahle process for detecting
physical defacts., HWhere such Inspection is necessary, it shall ba specified on the
manufacturer’s drawings.

3.11 Identificstiop of prpduct.

3.11.1 MName plate, Tach valve shall be identifimd by means of 3 durable
identification plate clearly &nd permanently marked with the following informatiom,
and shall ba abteched in accordance with MIL-5TD-130,

Valve, Relief, Hydraulic Pressure {(Relief pressure range}
Type I or II {as applicabla)

Specification MIL-V-3323

MS or AN Part No.

8tock No.

Manufacturer’s Part KNo.

Manufaokurer’s Barial No.

Coatract or Order KNa.

Manufacturer‘s Name or Trade Mark or Code

3.12 Hydraulic pressure setting. All hydraulic pressure relief valves which are
furnished under contract, obher than direct Government procured and indirect
shipment such as spares, shall be set by means of a power-driven pump to deliver
rated flow at tvhe differantial pressurs required by the specific contract (425, -0
psi for Class Y2, +50, -0 psl for Class AB, and +100, -0 psi for Class CD), with a

9
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return port back pressure of 200425 psi for Class AB and CD valves only. This
pressura setting shall be impressed on a led seal, or equivalent, attached toc the
lockwire of the uni%. As the pressure adjustment is altered, this seal shall be
destroyed and replaced with a new ssal properly stamped with the new pressure
spbting and attached %o the lockwire, Wheb emergency circumstances dicvave, the
valve may be set with a hand pump to first flow at the minimue rate of 1.5 cc (30
drops) per minute, at the pressure of 93 percent of the specified setting value.
This is the emergency setting pressure,

3.12.1 Govermment procured and indirect shipment such @s spare valves shall be
vagged with a btag containing the following:

HOTICE

Valve raguires pressure setbing adjustment. Valve will be set by means of a
power—driven pump to deliver rated flow (2.5, 7, 12, and 3Z GFM minimum far dash 4,
B, B, and 12, respectively) at the differential pressure zrequired by the specific
application (see applicable manual - (#25, -0 psi for class YZ, +30, -0 p=i for
class AB and 4100, -0 psi for class CDJ), with a return port back pressure of 200
$#25 psi for class AB and CD valves only, This pressure setting shall be impressed
on a lead seal, or equivalent attachad to the lockwire of the unit. As vhe pressuzre
adjustmaent is altered, this =eal will be destroyed and replaced with a new seal
preperly stamped with new pressure setbing. When emergency circumstances dictate,
the valve may be set with a hand pump to first flow at the minimum rate of 1.5 cc
{30 drops) per minute, at the pressure of 95 percent of the specified setting value.
Remove tag when pressure setting has been completed.

3.13 Horkmanship, Workmanship shall be high grade throughout %o insure proper
operation and service life.

4. QUALITY ASSURANCE PROVISIONS

4.1 Res jbilit nspectign. 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. Escept a5 otherwiss
specified in the contract or purchase order, the comtractor may use his own or any
other facilitiaes suitable for the performance of the inspection requirements
specifiad herein, unless disapproved by the Government. The Government raserves the
right to perform any of the inspections set forth in this specification where such
inspections are deemed necessary to ensure supplies and services conform to
prescribed regquirements,

4.1.1 Responsibility for compliance. All items shall meet all requirements of
sactions 3 and 5. Tha inspection set forth in«this specification shall become a
part of the costractor's overall inspection system or quality program. The ahsence
of any inspection requirements in the specification shall not relieve the contractor
of the responsibility of ensuring that all products cr supplies submitted to the
Goverzment for acceptance comply with all reguirement¢ of the contract. Sampling
inspection, as part of manufacturing operaticns, in an acceptable practice ta
ascertain conformance %o requirements, howevar, this does not authorize submission
of known defective material, either indicated or actual, nor does it commit the
Government to accept defective material.

4,2 Clagsification of inspections. The inspection requirements specified herein

are classified as follows:

10
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a. fualification inspaction isae 4.4)
b. Quality conformance inspection {=as 4.5)

2.9 Inspgction conditions. Unless otherwise specified, all inspections shall be
performed in accordance with the tast conditions specified in paragraph 4.3.1 in

this speoification.

4,3.1 Qualification inspections. Qualification inspections shall be performed with
©il conforning to MIL-H-5606. Accepbance tests shall be performed with oil
conforming 4o MIL-H-35808 or MIL-H-60B83.

4.3.2 Filtrating. The test fluid shall be continuously filtaved in =rdier %o ohtain
Society of Automotive Engineers {SAE) Class 3 contamination limits {or better), in
accordance with bentative EAE standard for contamination limits, specified as
follows:

Size {(Microng] Particie Count Per 100 M{lliliterg
3=10 24000
10-23 3360
25-30 780
50-100 110
130-Up 11
4,3.3 Temperatures. Except whers otherwise specifisd, the tesh of this

specification shall be performed at room temperature (7¢ %o 90 degrees fahrenheit)
and an cil temperatura of 70 %o 100 degrees fahrxenheit. The actual ambient
temperature= shall be recorded.

§.4 Qualification ipwpection.

41.4.1 Test sample. The tast sample consist of thrma valves fabricated in
accordance with manufactursr’s drawings, The valves shall be identified with the
manufacturgr‘s part number and stich other informabion as raquired by the qualifying
activity. The valves =hall ba preparsed as follows:

4.4,1.1 Minioum glearance =pecisan. Ona speclimen shall be assenblad of parts which
have been sslegted to provide that the clearance with regard to linear and
diametrical tolerances between moving and nonmoving members, conducive 4o
malfunctioning at extreme temperatures, will not exosad 110 percent of the minimum
designed clearance permitted by the mapnfacturer‘s drawings. For cases of slidiag
parts where packing friotion would isnfluence the performance of the componmnt, such
ag pistoas operatad by spring, stc., the maximum packing friction antinipated shall
be induced in the test speoimen, In these cases O-ring packing glands shall he
fabricated to provide maximum design Q-ring squeeze, including the effect of adver=ze
Q~ring cross section tolerances and high-swell fluids: This specimen shall be
marked “MIN",

4,4.1.2 Manimum cleayayce specimen. The second specimen shall be assembled of
parts which have been selected Yo provide that the clearange with regarxde to linear
and diametrical toleranoes betwesn moving membars, conducive to malfunotioning as a

11
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vesult of wear associabed with prolonged operaticn will be not less than 30 percent
of the maximum designed clgarance permitted by the manufacturer’'s drawings, This
specimen shall be marked “MAX".

4.4.1.3 Typical specimen. A specimen assembled from parts conforming te
manufactyrer’s drawings. This specimen shall be marked TYP.

9.4,1.4 Tolergnce consideraticons. Ie machining these specimens, surface finishes
shall be of no finer depree than the surface finishes as will be produced on
production units. Packing glands may be fabricabed to nominal dimenzsions. Lapped
or selectively fitted parts need not be mada Lo adverse limits. To facilitate
fabrication of adverse tolerance units, it is permissible for oune of the mating
parts reguired to produce the critical clmarance to be putside of drawing
tolerances, provided that the clearance as established falls within the range
specified. In the event that the design clearances in themselves are extremely
close, the 10-percent limitations on clearante may be adjusted or waived entirely,
but at the discretion of the qualifying activity. In case of waiver of adverse
tolerance specimens, tests shall be cooducted on two representative preduction
samples, and the test report shall analyze the effects of adverse tolerance
cenditions.

4.4,2 Qualification inspections. Qualificadtion inspactions shall be performed on
sach valve of the test sample, except where a specific valve ie ideptified in the

test. The gqualification inspection shall consist of the foilowing tests and shall
be performed in the sequence listed:

a, Examination of Product (4.4.2.1)
b, Immersion (4.4.2.2)
c. Proof Pressure {4.4.4.3.1)
d. HNormal Temperature Performance (4.4,2.4)
e. Extreme Temperature Performance (4.4.2.5)
f. Burst Pressure 1(4.4.2.3.2)
4.4,2.1 ati roduok. Each valve shall be eyamined in accexrdance with

the requirements of paragraph 4.5-5.1.

4.4,.2.2 Immersion.

4.4.2.2.1 Other ponmetgllje parts. Comporants containing nonmetallic parts other
than plastic parts or MS or AN standard seals in glands conforming to MIL-P-3514
shall be immersed in hydrawlic fluid for a period of 7 days at a temperature ¢f not
isss than 150°'F prior to conducting the qualification tests specified herein. All
internal parts shall be in contact with the fluid during this period. If this test
is necessary as a3 result of the use of nonsvandard packing installations, or if Vhe
packings pass over holes, ports, step diameters, threads, etc., and if the imnside
diameter, outswida diameter, pr sides of the Geal are unrestraioed during any part of
their pormal operation, the packing used in the test samples shall be fabricatved of

iz



Downloaded from http://www.everyspec.com

MIL-V-53Z3D

a compound approved by MIL-P-3516 having the highest swell, and the fluid shall be
that approved by MIL-F-5606 having the highest swell charachteristics. (The
Government will designate the applicable high-swell packing compound and fluid upon
request to the aobvivity responsible for qualification.) After the above immersion,
the equipment shall remsin in the high-swell fluid at normal room temperature until
ready for %es%. It shall not be exposed to air for any appraciable length of time
during the tesbs.

4,.4,2.3 Prassure Tests.

4,4,2.3.1 Proof Pressuze.

4,4,2.3.1.1 Type I system valves. Proof pressure, as specified for ita class in
Table 11, shall bas applied simultansously to both the pressure and reburn ports at a
rate not exceeding 25,000-psi per minute and held for at least Z minutes. There
shall be no aevidence of external lsakage, permansnt set, or other damage. '

4,4,2.3.1.2 Type II system valves. The typical valve specimen shall be aged at
27545 degrees fahremheit for 1000 hours. (Seals may be installed after aging.} The
temperature shall be yesbtablilized at 27545 degrees F. Proof preessure as specifiaed
for itw alass in Table II shall be applied simultaneocusly to both the pressure and
reburn porbts at a rate not exceeding 25,000 pmi per minute 2nd held for at least 2
minutes. There shall be no evidenes of external leakaga, permanent set, or othar
damage.

4,.4.2.3.2 Burst Pressure.

2,4,2.3.2.1 Type I system valves. With all ports except the pressure port plugged,
pressure shall be applied at a rate not exceeding 25,000 psi per minute, as
speoified for burst pressure in Table II. This pressure chall be held for a% lzast
2 miputes. AL this point rupbture shall not occur. If desired, the pressure may
then be increased until rupture occurs to obbain the actual burst pressure.

2,4,2.3.2,.2 Type II system valves. The typical valve specimen shall he aged 27515
degrees fahrenheit for 1000 hours. (Seals may be installed after aging.} The
temperature shall be yestabilized at 273343 degraas F. With all porte except the
prassure poxrts plugged, pressure shall be applied at the rate not exceeding 23,000
psi per minute, as specified for burst prassure in Table II. This pressure ghall be
held for at least 2 mipubtes. At this point rupture shall not cccur. 1If desired,
the pressure may be increased until rupture ocours to obvain actual burst pressure.

TABLE II

AAPIPIRIOETY TN
Operational Ragquirements at Normal and High Temperaturaes

Rated Flow Press. Min Reseat Press. Emergency Setting
Betting (psi) {Pexcent of Rated Press. {(Pesrcent of
Flow Pramsure) Rated Flow Press.} {psi) (psi)
Class  (Min) (Max) l {Min) {Mazx} A

B2 Bs 100 1500 2500
BZ 85 100 3000 5000
D 2300 ] a2 85 100

13



Downloaded from http://www.everyspec.com

MIL~Y-5523D

4,8,2.4 Norpal Temperatyre Perfgrhance.

4.4.2.4.1 Minimum setbing. A typical setup for vhis test is illustrated by figure
2, The power—driven pump shall be used for the following tests. With a pressure at
the outlet port of 200325 psi, for elass AB and CD valves only, the test valve shall
be adjusted to deliver rated flow, as specified on the appiicable drawing, at a
differential pressure squivalent to the minimum pressure setting specified for its
class in Table II. Inlet pressure shall be decreased gradually until leakage
corresponding %o a maximum value leakage as shown in Table IIl can be determined.
This pressure will be considered as the reseat pressure, and {ts value shall meet
that epacified in Table IX. The raduction of pressurs shall be conbinued clowly,
and leakage shall be obmerved at pressure values equivalent to approximately 0.73,
0.50, and 0.25 of the ratad flow pressure sebting of the valve, Leakage shall not
exceed .5 cc (10 drops) per hours. The pressure shall then be increased graduslly,
and leakage shall be observed at pressure values equivalant to approxzimately 0.23,
0.50, and 0.75 of tha rated flow pressure setting of the valve., The pressure shall
then be Increased slowly until a leakage equivalent to 3 times the value specified
in Table III is noted. The pressure at this value shall nct be les= than 31 perceat
of the rated flow pressure. Leakage shall be equivalent to thab observed during the
reduction of pressure portion of this test. Rated flow shall occur ab the original
pressure setting., In all instances leakagae shall be observed at bhe outlel port and
it shall be taken during the third minute following a 2-minute waiting period.

TABLE III. low eakage.
Tube Size Max Leakage cc/min
5
o
2
-12 3

4,4,2,4,2 Maximum satting. The tests outlined under paragraph titled "Minimua
settiag" shall be repeated with tha valve adjusted to deliver rated flow ab a
diffarantial pressure equivalent to the maximum pressuxe setving specified for its

class in Table II.

4.4,2.4.3 Pressure drpp with reverse flow. This test is applicable to type Ii

valves only. HWith the pressure setting unaltered after completion of rarimum
setting tests, preasure shall be applied %o the yeturn port in order to produce
rated flow. The differential pressura between valve ports shall not exceed 30 psi.

4.4.2,4.4 Leakage 3pd emergency setting pressura. With the pressuxe satbing
unaltered aftsr completion of maximum setting tests and by use of the hand puap
fl1lustrated by fig. Z, leakage readings shall be vaken at pressure values equivalzn$
to approximately ©.2%, 0.50, and 0.73 of the rated flow preasure setting of the
valve under conditions of increasing as well as decreasing pressure. Leakage during
the third pinute after a Z-minube waiting period shall pot exceed 0.5 cc
{approximately 10 drops) per hour. Pressurs shall then be increased until leskage
scaeds vhe value specified in Table II1. This value shall be considered as the
energency setting pressure and shall be within the limits specified in Table II.

4,4.2.4.5 Epdyramece. A typical setup for life cycling i= illustrated by Tigure 1.
The endurance test shall be perfermed on the marimum clesrance specimen and shall
consist of adjustipg the valve to the maximum pressure setting at rated flow at

14
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CYCLING MACHINE
(WHEEL AND CRANK)

PLUG

PRESSURE GAGE
TEST VAL . VENT

------

RESZRVOIR

SYSTEM RELIEF VALVE
$ET FOR HIGHER PRESSURE
THAN VALVEZ UNDER TEST

FIGURE 1. Typical relief valve endurance test
ingtallation.
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nermal temperature as specified in Table II, and the cycling at the rate of J Lo 35
cpm for 50,000 cycles, Each cycle shall consist of imposing rated flow through the
valve, and reducing pressure %o substantially zero. After completiou of this test,
internal leakage at the reseat pressure and 0.25, 0.50, and 0.75 of the rated flow

pressure settinog, shall be & maximum aof twe times the values permitted in §.4.2.4.2.

4.4.2.4.6 External leakage. There shall be no evidence of extarnzl leskage during
performance of the above testa,

4.4.2.5 Extreps temperature performance. Extreme temperature twests shall be

conducted on a valve {or valves) assembled with paxts to he most adverse tolerancew
conducive to hinding at the temperature tested.

4.4,.2.3.1 Low temperabure performan-ze. A bypical setup for this tast is
illystrated by figure 3, On the test valve (minimum clearance specimen) apply
pressure and flow to this valve with the hand pump at thu rate of ome full etroke
per minute. Note the highest pressure which can be developed ab room temperatura.
The temperature of the cold chamber shall be reduced %o ~E5°F + 2°F and held for a
minimum of 3 hours with the valve unpressurized. The valve shall then be
pressurized to approximavely 390 percent of the mipimum allowable reseat pressure
specified in Table II and held for a minimum of 3 addivional hours, The above hand
punp test and the tests outlineg under 4.4.2.3.4 shall be repeated. Lezkage ard
pressure valuss obtained at —65F shall oot vary mere than 410 percent or -% parcent
From those obtaioed during rosom temperature Lagqts,

4.4,2.5.2 Righ tempsratur er; ance. Using the test tempearature setup
{1lustrated by Figure 2, the sinimum glearance valve specimen shall be adjusted to
deliver rated flow at a differential pressure equivalent to the maximum pressure
setting specified in Table II. The valve and hydraulie fluid of the test =etup
shall be stabilized at test temperature for a minimum perxiocd of & hours. The power
driven pump tests outlined undex 4.4.2,4.2Z shall be repeabed. Leakage apd rated
flow shall not be greater than those chserved at room tenperature, and reseat
pressure shall meet the pressurs value specified in Table II., Test temperature
shall bey

{2) 18045 degrees fahrenhei% for Type I system valves.

{b} 27545 degrees fahrenheit for Type Il system valves,

4.5 Quality copformangg btests. Quality conformauce 4eswtc shall consist of

individual tests and sampling tests,

4.5,1. }lnpdividuea]l tests. Each valve is to be furnished under contract and shall be
subjected to!

{a) Examipation of product (4.3.5.1})
¢b) Normal vemperature performance (4,5.5.2)
(g} Proof pressura (4.5.5.3)
4,5,2 Sampling tests. Valves up %o 2 percent of the contract may ke selected for

any other tests which the inspector considers necessary to determine conformanes
with the requirements of this specificatiocna.
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4.5.3 Rejection ard retest. When an iten selected from a production run fails %o
neet the specification, no items atill on hand or later produced shall ba acceptsd
until the extant and cauwe of failure have been determined and appropriately
corrected. The contractor shall explain o the CGovernment representative the cause
of failure and the action taken to preclude recurrence. After correction, all the
tasts shall be repeated.

4.5.35 Test Method.

4.5.5,1 Examipation of producH. Each valve shall be carefully examined to
determine conformance with the requirsments of this specification for designm,
weight, workmanship, marking, conformance to applicable drawings, and for any
visible defects, The manufacturer’s drawings and the manufacturer’s applicable
spacifications which were submitbted when gualification approval was granted, shall
be used by the inspector, as necmamary, to determine that the valves aubmitted for
acceptance under contract are identical to design when submitted for qualificatisn.

4.5.5.2 MNormal temperature performansse. Unless ctherwise specified, the valve

shall be subjected to its rated flow by means of a power~driven pump at the maximum
pressure settings specified in Table II, with a back pressure at the ocutlet port of
200 psi, for class AB and CD valves only, and the pressure differential betwsen the
porte gbserved. This is the setiing pressure. The pressure shall then be reducad
to the reseat pressure specified for its class in Table II, and the ocutlet port
opened for observation of leakage, Thig pressure shall be maintained gonsbant

and the lsakiage observed during the third minute. Leakage shall nct exceed that
spacified in Table I1I. The pressure shall them be increased slowly uantil a leakage
aguivalent %o 3 times the value specified in Table III is noted. The pressure ab
this value shall be nob less than 81 percent of the rated flow pressure.

4.3.5.3 Proof pressure. Proof pressure, as specified for its class in Table 1I,
shall be applied simnltanssusly to both the pressure and raturn ports at a rate not
exceading Z5,000 psi per minute and held for at least 2 minutes. Thers shall be no
evidence of sxternal leakage, permanent set or other damage.

4,b ection of tha preservation k n acking and marking for ipment or
stoxagg, Sample items or packs and the inspection of the preservation, packaging,

packing and markings for shipment and shorage shall be in accordance with the
raquiraments of Secticn 5, or the doguments specifiesd therein.

3. PACKAGING
3.1 Preseryation. Praservabion shall ba Level A or C, as specifiad (saes 5.2),
9.1.1 Level A. PFraservation shall be in accordsnce with MIL-STD-Z073/1A.

9.1.1.1 GCleaning. Valve shall be cleansed in accordance with process C-1 of
MIL-P-118,

3.1.1.2 Drying. Valve shall be dried {n accoxdance with process C-1 of MIL-P-116.

5.1.1.3 Preseryative appligation. Preservative shall pot de uczed.
S.1.1.4 Uniy packaging. Unless otherwise specified by the contracting activity,

each valve shall be packaged in quantity unit packs of one each in accordance with
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LOWMETER

RELIET
VALVE ‘
{TEST SPECIMENM)

ACCUMULATOR

GAGES SHALL BL PLACED AS CLOSZ TO THL YALYE PORTS AS PRACTICABLE,

FIGURE 2. Typical schematic diasgran for norgal
temperature performance testrs.
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ANG248 HAND PUMP 3/4 CU IH. DISCHARGE
PER CYCLE (THO STROKES)

PRESSURE GAGZ

COLD CHAMBER
ACCUMULATOR //

TEST VALVE
I

MEEDLE
VALVE

ATMOSPHELRE DISCHARGE
FLUID SUPPLY
SUPPLY OF FLUID (L5 CU IN. MIN)
AT SAMZ TEMPERATURE AS TEST
VALVE AND SET-UF

FIGURE 3. Typical schematie-diagram.for low
temperature performance testa.
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Method 1A-E of MIL-P-118. Each valve shall be placed in a PPP-B-E36 filkarkeard
container, weather resistant, with sufficient cushioning material between bag and
ueit container of a type, density, and thickness to insure shock transmiSsion does
not exceed peak values in G’s established for the valve when coopleted packs are
subjected to tha rough handliag drop tests of MIL-P-116.

5.1.2 Layal C. Each valve shall be provided preservation in accordance with
MIL-STD-11380 to afford adequate protection against corrosion, deterioration, angd
physical damage during shipment from supply source to the first receiving activity.

5.1.3 Industzial. The industrial preservation of thg valve shall be in accordance
with ASTM D39Sl1.

5.2 Pagking. Packing shall be Lavel A, B, or C, as specified (soe 6.2},

5.2.1 Level A. Valve packaged as specified in 5.1.1 shall be packed in shipping
containers conforming Yo PPP-B-601, Styles A or B, Class overseas, unless otherwice
specified by the contracting activity. Insofar as practical, exterior shipping
container shall be of uniform zhape, size, minimum tare, and cube comsistent with
the protection raguired.

5.2.2 Level B. Valve packaged as spacified in 5.1.1 shall be packed in shipping
containers conforming to PPP-B-638, Class weather-resistant, unless otherwise
specified by the contracting activity. Obther requirements as specified in 5.2.1

apply.

£.2.3 Level T, Packing shall be applied in accordance with MIL-STU-1130 to afford
adequate protection during domestic shipment from the supply source to the firsy
receiving activity for immediatae use.

5.2.4 ]Industrial. The packaged valve shall be packed in accordance with ASTM
D3931.

5.3 Marking. In addivion Yo any other markings required by the contract or orgex
{see 5.2}, interior and exverior containers shall be marked in accordance with
MIL-STD-1283.

6. NOTES

{This section contains information of a genaral or explanatory nature that may
be helpful, but is not manadatory.)

E.1 JIntended use. Tha relief valves covered by this specification are intended fer
use in aircraft hydraulic systems, whose normal operations are covered by
MIL-H-5440, to pravide for raelief of excessive pressures and should not be used with
any hydraulic fluid other than that cenforming to MIL-H-5606, unless otherwise
specified by the procuring activity,
6.2 Acquisitiop requirepents. Acquisition documents nust specify the following:

a. Title, number, and datas of this specification.

b. Applicable government and manufacturer's part numbexs.
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9., Level of packaging and packing required (see Section J5).

d. Issue of DDDIGS %o be gited in tha smolicitation, and if required, the
epecific issue of individual documenbs referenced (see Z.1).

6.3 Firet artigle. When a first article is requirsed, the item will be tested and
inkpected in accordance with saction 4 of this document. The contracting officer
should include specifio instructions in acquislition documents regarding arrangements
for examinations, tests and approval of the first arvicle,

6.4 Identification of ghapgss. The margins of this specification are marked with
an astarisk to indicate whera changes {additions, modificaticns, correction,
deletions) from the previous issus were made, This was done as a convenience only
and the government assumes no lizbility whatsoever for any imaccuracies in these
notations. Bidders and gontractors are cautioned to svaluate the requirements of
this document ba=ed on the antire content irrespective of tha marginal notations and
relationship to the last praviocus issaa.

6.7 Detgil and agsembly drawings. Detail and assembly drawiags should be furnishad
with wach new model valve submitted for qualification tests. Assambly drawings

should show a cubaway section of all details in their normal assembled position and
should carry material, finish, plating, &nd part numbers of all debails and
subassamblies. The following data should be furnished on or btogether with all
assenbly drawings:

a, Mounting positicn and dimensions

b. Port dimensions

c. Over-all dimensicns

d. Flow gapacity

8., Pressure range

f. Dry weight

g. Method of adjusting pressurs ratving

h. Dismantling procedure and procedure for replacing synthetic packings, if
needed,

i. Mayisum calculated stresm of springs and design calculatiops illustrating
the springs endurance limits under adverse tolerances,

£.6 gSyblect term (key wprd) listing.

Alrcralt
Hydraulic Floid
Hydraulic Pressure
Hydraulic System
Rated Flow

Reliaf Valve
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6.7 Changes from previgys jssue. Marginal notations are nob used in the revisior
to identify changes with respect to the previous issue due to the extensiveness of
the changes.
Custodian: Preparing Rctivity:
AIR FORCE -99 AIR FORCE ~71
Army =AV
Project Noi
4820-0600
22

on Handling Services, DODSTD lssue DW9901





