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20 NOVEMBER 1957

MILITARY SPECIFICATION
VALVES: AIRCRAFT, NYDRAULIC PRESSURE RELIEF, TYPE II SYSTEMS

This specification has baen approved by the Department
of the Air Force and by the Havy Bureau of Aeronautics.

1. 8COPE

1.1 Scope.- This specification covers hydraulic pressure relief valves for use
in type II Faft hydraulic systexs conforming to, end defined by Specification
ML ~H=541i0. .

1.2 Classification.~ Hydraulic pressure relief valves shall be furnished in the
sises and for the rated Tlows indicated on the applicable MS standard for the class of
aservice as indicated in table I.

TABLE I

Classes and rated flow pressures

Haximux pressure
Rated flow pressure differential between
setting (psi) 2/ full flow and yeseat
Standard | Class 1/ pressure (psi)
min BAX
N326893 A 500 825 100
B 825 1,400 160
c 1,400 | 2,300 270
D 2,300 | 3,8% Léo

1/ A valve shall be adjustable to deliver rated flov at any pressure within
the range of the maximn and minimun rated flov pressure settings listed
for ito cless in table I. Relief valves adjustable to the range of more
than one class shall carry in the part ausber the abbreviated letter
designation of the lowest and highest pressure class and shall conform
to the applicable envelope, for exasple: A valve adjustable fron 1,400
to 3,850 psi would be Part No. M528893 CD.

2/ ‘The rated flow pressure setting is the pressure differentisl which results
. between the inlet and relief ports of the valve at rated flow.
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2. AFPLICABLE DOCUMENTS

2.1 The following specifications and standards, of the 4asue in effect on date of
dnvitation for bids, form a part of this spaci.ficatiox’a to the exteat specified herein:

SPECIFICATIONS
Hilitary
M -E=-5272 Environmental Testing, Aeronsutical and Associsted
: Bquipment, General Specification for
NIl-B-SLl0 Hydraulic Systems: Design, Installation and Teste
of Aircraft (General Specification for)
MIL-H-8775 Rydrailic System Components (Type II Systems),
Adrcraft, General Specification for
STANDARDS
Niditery
MS28893 Valve, Rydraulic Relief, Cylindrical Type I1
Systems
Adr Porce-Navy Aeronautical
AR62L6 Purp « Hydraulic Eand, Type 3000

(Copies of specifications, standards, drawings, and publications required by con-
tractors in connection with specifiec procurement functions should be cbtained from the
procuring sotivity or as directed by the contracting officer.) .

3. REQUIREMENTS

3.1 General.~ Pressure relief valves furnished under this Specification shall
conform to all the requirements of Specification MIL-E-8775. Where the requirements of
this specification and the general specification conflict, this specification shall
govern.

3.2 Qualification.~ The valves furnished under this specificatdon shall be a
product which Ras been tested and has passed the Qualification tests specified herein.

3.3 Dcs% and construction,~ The configurations, dimensionms, and other details

of design ) prossure relief valves shall conform to the requirements of Standard
MS26893. The valve ghall not permit flow in the reverse direction.
3.3.1 erature range.~ The valves shall be designed to s,atisfact.oruy operate

continucusly ¥ tire rarige of w65° ‘to *275°F.

3.3.2 Hydraulie ¥msure set%.- Al hydravlic pressure relief valves which are
furnished er contract, 3 sotting pressure 18 specified, shall be set by means
of a power-driven puzp to deliver rated flow at a differential pressure mot to excecd the
differential pressure required by the specific contract. This pressure differential
shall exist with a return port back pressure of 200 $25 psi, The pressure setting shall
be noted on a temporary tag, or equivalent, securely attachéd to the valve. The tag shall
be removed prior to valve installation.
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i, QUALITY ASSURANCE PROVISIONS

L.l GCensral.~ The Qualification and Acceptance provisions contained in section i
of Bpecification RIL-H-6775 are sppliceble to, and form & part of this epecification,
axcept as specified herein. . .

4.2 Classification of tests.- The inspoction and testing of the valves shall be
classified as 3

&: Qualificstion tests. (See h.3:g |

Acceptance tests, (See L.
L3 Qualilication tests.-
4.3 8% 4nstructions.~ For valves adjustadle to more than one range, two
conplote seta on specimens shall be tested. One set, consisting of &

axximm snd minimm clearsnce specimen, shall be adjusted to the applicable low-pressure
range and subjocted to the complets qualification testing required for that range. The
second et shall be adjusted to the applicable high-preasure renge and subjected to the
complets qualificatian testing roquired for that range,

k.3.1.1 Teste.~ The Qualification tests desoribed herein shall be performed qn
the appliceble gpecinens by the mamufacturer and the activity responsible for qualifics-
tion, in the order ss indicated in tables II and III. All tests except Examination of
product are dasscribed in this specification.

L.l Aec o tests.- Each relief valve to be furnished under contrect shall be
exxrined to oonfarmance with the material and design requirexzents of this
specification and sball be subjected to the folleowing testss

(a) Bxaxination of product (see Specification MIX-B-8775).
{b Proof pressure (L.6.3).
c) Normal torperature perfermance (acoeptance test) (4.6.5).

4.5 Test conditions.~ Except whers otherwise epecified, the tosto of this speci-
ficstion sball be conducted at a room tewperature of 70° to 90°F and a fluid temperature
of 70° to 110°F, a8 measured within 12 inches of the test owmple. The actual temperature
of the fiuid during the tests sball be recorded in’the test report.

o6 Teost mothods,=~

4.6.1 ¥iuid immersion.- ALl hydraulic pressure relief valves shall be immecrsed
¢ I8 Fydreulic TTuid for a period of 72 hours at a fluid temperature of 275°F,
prior to conducting the balance of the Qualifjcation tests specified herein, All intermal
parts of the relief vilve shall be in contact with the fluld during this immersion. After
thic 72-hour soak period, the relief valve shall be subjected to the next test immediately
or remain in the fluid st normal room temperature until reedy for test. It shall not be
axposed to air internally for eny apprecisble time during the testing.

k.6.2 Proof ;mu\u'e ngluicaﬁon test)e- This test shall be performed at a

rature . e return po ugged, a proof pressure of 4,500 psi ehall
be spplied to the pressure port, at a rate of approximately 25,000 psi per minute, and
bold for at least 2 mimutes, Pressure shall then bo similarly applied and maintained

on the return port with the pressure port plugged. There shall be no measurable external
loakags, failure, or permanont set.
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TABLE II

Mamufacturers' Qualification tests

Maximum clearance gspecimen

Minimum clearance specimen

Order Order
of Titles of tests Paragraph of Titles of tesis Paragraph
tests reference | tests reference
1 Examination of product, ————— 1l Examination of product —————
see specification MIL-R-8775 see specification MIL-H-8775
2 Fluid irmersion k.6.1 2 Proof pressure h.6.2
3 Proof pressure (Qualification test)| L.6.2 3 Normal temperature performance b.6.L
(a) Naximum setting 1.6.s.2
L Normal temperature performance L.6.0 4 Extreme temperature performance he6e6
(Qualification test)
(a) Mimdrmm setting k.6.4.2 (a) Low temperature performance k.6.6.1
(b) Maxirum setting h.6.4.2 (b) Rapid warmup k.6.6.2
(e) High temperature pertomanceL h.6.6.3
5 Extrems temperature performance h.6.6
(a) Low temperature performance k.6,6.1
(b) Rapid warmp L.6.6.2
(c) High temperature performance| b.6.6.3
6 | vivtration k.6.6.L
7 Endurance cycling b.6.7
8 Burst pressure h.6.9

(osv)€158-A~TIN
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TABLE 111
Services! Qualificatien tests

Maximmn clearance specinen Minirum clearance specimen
Order I3
of Title of tests Paragraph of Titles of tests Paragraph
test reference tests reference
1 Examination of procduct — 1 Examination of product ——
see specification MIL-H-8775 see specification MIL-H-B775
2 Fluid immersion k.6.1
INSPECTION ‘
AND 3 Proof pressure h.6.2
COMPARISON h Normzl temperature performance h.6.ls
oF (a) Minimum setting hebolsed
RESULTS ) (v) Maximum setting b.6.h.2
s Extreme temperature performance L.6.6
(a) Low temperature performance l.6.6.1
(b) Rapid warmup h.6.6.2
(¢) High temperature performance 11.6.6.3
6 Yibration h.6.6.4
7 Endurance eyecling 1.6.7
Burst pressure h.6.9

(9sv)€T98-A~1IH
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k6.3 Proof gsm éaccggt.ance test),- With the return port plugged, & proof
pressure of L, psl @ aprile ¢ pressure port gt & rate of approximately
25,000 psi per minute, and held for at least 2 minutes. Pressure shall then be similarly

applied and maintained on the return port with the pressure port plugged. There shall
be no measurable external leakage, failure, or permanent set,

4.6.1, Hormal temperature performance (Qualification test).- Normal temperature
performance 8 consist o e follo stS: setting and maxisym setting,

Lh.6.4.1  Minfmum setttﬁx_%.- These tests shall be performed with & test setup similan
to figure I. e valve 8 installed four tube diameters dowmstream from a plezameter
pressure pickup and 15 tube diameters upstream from a piezometer pickup. Using the power—
driven pump for pressure application, the valve ghall be adjusted to deliver rated flow,

as specified on the applicable drawing, at a pressure differential equivalent to the
minimim pressure setting specified for its class in table I, This pressure differentlal
shall exist with a pressure at the outlet port of 200 psi 225 psi, For these tests, in
all instances leakage shall be observed at the outlet port during the third wminute
following a 2-mimite waiting period. .

k.6.4.1.2 Reseat pressure.- The inlet pressure shall then be decreased gradually
until leakage not greater than the reseat leakage shown in table IV can be determined,
The minimum pressure at which this leakage rate occurs shall be recorded as the reseat
pressure, and its value shall be not less than that specified by table I.

4.6.k.1.2 Decreasi ressure leakage, The reduction of pressure shall be cone
tinued slowly, and the Ieﬁsge rate smIarJer observed at pressure values equivalent to
approximately 3/4, 1/2, and 1/h of the rated flow pressure setting of the valve. Leakage
at these pressures ghall not exceed the values shown in table V.

4e6.b.1.3 Increasing pressure leakape,- The pressure ghall then be increased
gradually, and leakage observed at values ol appraximately 1/2, and 3/k of the rated
flow pressure setting of the valve, Lesksge shall not exceed the values shown in table V.
Pressure shall then be increased to the reseat pressurc as determined by the test of
ko6ok.1.1. Leakage at the reseat pressure shall not exceod the value shown in table IV.

TABLE IV TABLE V
Reseat leakage Decreasing preasure leskage
Tube Maximum leakage at Tube Maximum leakage at or
size reseat pressure size below 3/4 of rated flow
(ce per minute) differential pressure
setting
=4 L.5 (cc per minute)
"6 hos
"8 6. -h 1.5
<12 G ~6 1.9
-8 2.
~12 3.

L.6.4.2.k Rated flow.- The pressure increase shall be continued until rated flow
is produced at the outlet. Vary the back pressure frox C to 200 psi at several flows
between zero and rated flow. The differential pressure shall at no time exceed the
specified value in table 1, The differential pressure at which rated flow occurs with
200 2% psi back pressure shall be within 225 psi of the original differential pressure
setting.
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OSCILLOSCOPE

RECORDER

CHECK VALVE

GAGE

IEZOMETER
PRESSURE PICK-UPS

‘GAGES SHALL BE PLACED AS C1OSE T0 VALVE PORTS AS FRACTICABLE.

PIGURE 1. Diagram for nomal temperature performance tests
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4.6.4.2 Maximum aet%.— The tests specified for "Minimum setting® (L.6.L.1)
ehall be repea W @ valve adjusted to deliver ratsd flow at a differential pressure
equivalent to the maximum pressure setting specified for its class in table I.

1.6.4.3 Reverse flow le o= With rated relief flow pressure applied to the
outlet port, 0) ) et port shall not exceed the values specified in table V
during the third minute of a 3-mimute waiting period.

4.6.5 Normal temperature Ertoz:manoe {acceptance test).-

k.6.5.1 Pressure getting and reseat sure.,~ Except where the contract or order
specifics the applicable aeﬂﬁ pressure, eac% valve shall bs set by means of a power-
driven pump to deliver rated flow at a pressure setting equivalent to the maximum pressure
differential setting epecified for its class in table I. The pressure shall then be -
reduced to the minimum allowable reseat pressure specified for ita class in table I.
Leakage at this pressure shall be observed in the third minute of a 3~mimite waiting
period, and shall not exceed the value shown in table IV.

14.6.5.2 W% After checking the reseat pressurs, the
pressure shall er ecreas akage obgerved at pregsure values of 3/h
and 1/2 of the rated flow pressurs setting. Leskage at these pressure values shall be
obaemiﬁ in thavthd.rd minuts of a 3-minute waiting period, and shall not exceed the values
ghown in table V. '

L.6.5.3 Increasing Emsuro 1%&.— After checking decreasing pressure leakage,
the pressure s gra creased and leakage observed at a pressure of 3/l of
the rated flow pressure setting and at the minimuz allowable reseat sure. Leakage
observed, during the third minute of a 3-minute waiting period at 3/4 of the rated flow
pressure asetting, shall not exteed the values shown in table V, Leakage similarly ob-
served at the minimum reseat pressure shall not exceed the values showm in table IV.

4.6.6 Extremes temperature performance,-

L.6.6.2 Low ature performance,- With a test setup similar to figure 1, the
valve shall be us at room era to deliver rated flow at a differential pres-
sure equivalent to the maximum pressure setting specified for 4ts class in table X. The
valve shall then be installed in a test setup similar to figure 2. Cycling the hand
pump at the rate of one full stroke per second, note the highest pressure which can be
developed at rcom temperature. The test setup phall then be maintained at a temperature
of not warmer than -65°F for a period of 2 hours with the-valve unpressurized, The
valve ehall-then be presswrized to spproximately 90 percent of the minimm allowable
reseat pressure specified in table I, and held for a minimum of 2 additional hours. The
hand punp test outlined above shall then be repeated, The preasure valve so obtalned
at -65°F chall not vary more thon ~10 percent or -5 percent from that obtained d
the rooni temperature tesat. :

146.6.2 %a— The low temperature arrangement shall then be allowed to
wam rapidly to a yature of 275°F. While the temperature is bedng raised amd without
waiting for the temperature to stabilize throughout the setup, the hend pump shall be
cyoled as described above (l.6.6.1) at approximately SO°F aifferentials in asbient,
temperature. The pressure values o obtained at these temperature increments shall

not vary more than =10 percent or +5 percent from those obtained during the room
temperature test,

h.6,6.3 MHigh ture performance,~ Unless otherwise indicated, this test
shall be conduc ata ora [ , with a test setup similar to ficure 1, and
with the valve adjusted at room temperature to deliver rated flow at a differential
pressure equivalent to the maocimum gsure setting specified in table Y. The test out-
1ined under PMaximum setting® (4.6.4.2) shall then be repeated at 275°F end the require-
ments therein shall be satisfled.



Downloaded from http://www.everyspec.com

MIL-V-8813(AS6)

AN62LB HAND PRC 3./L CU IN. DISCHARGS
PER CICLE (TW. STRIKES) PRESSURE GAGE

ACCUMULATOR

COLD CHAMBER

TEST VALVE

A
DISCHARGE

SUPPLY OF FIUID (15 CU IN.

MIN) AT SAME TEMPERATURE AS
FLUID TEST VALVE AND SET-UP
SUPPLY

FIGURE 2. Typical schematic diagram for low temperature performance test
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Lh.6.6.4 Vitration.~ The Vitration test, Procedure I, of Specification MIL-!
shall be conducied oxcept that the high temperature test shall bepconducud at 275?!:52112
Aou of 160°F, Unless a positive mechanical method of securing the pressure adjusting
device, acceptable to the procuring sctivity, is provided, the device shall be completely
loosencd and retightened 15 times prior to conducting the vidration test. The valve shall
then be adjusted to the spplicable rated presgure fiow setting. During the vibration tests
tui::d 'tnh" ;han bo tested in accordance with L.6.h and shall meet the requirements speci-
erein,

L.6.7 Endurance cycling.~ The valve shall be subjected to a total of 50,000
mlosumaﬁsiaeﬁiaﬁlfruﬁms. The valve ghall be adjusted at room
temperature to deliver rated flow, as specified on the applicable drawings, at a dif-
ferential pressure equivalent to the maximun pressure setting specified for its class
in tablo I. Esch cycle shall consist of imposing rated flow through the valve, and then
reducing pressure to substantially gero. Cyoling shall be sccosplished at the rate of 5
to 35 epm. Of the total mumber of cyvles, 12,500 shall be .performsd in sccordance with
the gg;ooedm outlined below for High temperature endurance cycling, 7The balance of

[

3, yeles shall be performed in accordance with the procedure outlined dbelow for
Intermediate termperature endurance cycling. :

L.6.7.1 Bigh ture endurance o= The valve shall be gubjected to
12,500 cycles al a ature . n cazpletion of these 12,500 cycles, the
wvalve shall be soaked at & temperature of 275°F for a pericd of 1 hour with pressure
equivalent to 90 percent of the reseat pressure spplied to the valve, The preasure shall
then be relieved to spproximately sero, and the valve soeked for an sdditional period of
1 hour at a temperature of 275°F. The temperature of the test petup shall then be
lovered to a range of T0°F to 120°F and the fluid tomperature stabiliged at 100°F,
Internal leakage shall then be measured in the manner indicated herein for meximunm
sstting at the previcusly recorded reseat pressure and at 1/2, and 3/ of the maxirunm
rated flow differential pressure setting. 7The leakage values cbtainsd here shall be a
maxirmm of two times the corresponding values permitted during the original normal
temperature perforrance "Maxiwun setting® test (L.6.4.2). Following this, the Low
terperature pofr{omuce test (L.6.6.1) shall then be repeated and the requirements therein
shall be satisfied. .

h.6.7.2 Intermediate ature endurance cyc. «» The valve shall then be

subjected to the ) » es at & of 225°F, internal leakage
shall bs measured in the manner indicated herein for "Maximum setting" (L.6.4.2) at the

previously recorded reseit pressure and st 1/2, and 3/L of the maxrinum rated flow differ-
* entdal pressure seiting. Tho leakage values cbtained here shall be a maximn of two times
the corresponding values permitted during the original normal temperature performance
MMaximum setting® test (L.6.U4.2)s The temperature of the test setup shall then be re-
duced to a range of 70° to 120°F and the fluid temperature stabilised at 100°F. The
leakege shall then be similarly moasured as outlined above for 225°F, and the leakage
valuss 80 obtained here shall be a maxizum of two times the corresponding values tted
during the originsl normal temperature performance "Maximunm setting” test of L.6.L.2,

L.6.8 External leakage.- There shall be no evidence of leaksge through external
seals, other Than a aIIEEEE wetted surface, which does not form a drop, nor shall thore

be any other evidence of external leakage, during performance of the above tests.

L4.6.9 Burst pressure,= This test shall be performed at a temperature of 275°F.
Any suitable ¥Tuid may be used for thie test, With all ports except the preasure port
plugged, pressure shall be applied at a rate of approximately 25,000 psi per minute until
a pressure of 7,500 psi is obtained. The valve ghall withstand this burst pregsure for
a period of 2 minutes without rupture of internal or external parts,

10
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CYCLIEG MACHINE

PLUG (WMEEL AMD CRANK)
PRESSURE
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0
TEST VALVB
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RESERVOIR
PUMP

SYISTEM RELIEF VAIVE. .
.SBT FOR HIGHER PRESSURE
THAN VAINE UNDER IEST.

FIGOBRE 3. Typical relief walve Emturance test installation
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5.  PREPARATION FOR DELIVERY

5.1 General.- The provisions contained in section 5 of Specification MIL-K-B775,
as applicable, form a part of this specification.

6, NUTES

6.1 General.~ The notes contained in section 6 of Specification MIL-R~B775 form
a part of this specification.

6.1.1 Intended use.- Pressure relief welves covered by this specificatien are
intended for use in type II, aircraft hydraulic systems, conforming to Specification
MIL-H-541i0. The function of these relief valves is 1o relieve pressure in excess of the
applicable system or subsysten operating pressure.

6.2 Provisions for qualification.~ With respect to products requiring qualificatiocn,
awards will be made only Tor such products as have, prior to the bid opening date, been
tested and epproved for inclusion in the applicable Qualified Products List whether or
not such products have actually been so listed by that date.

6.2.1 The attention of suppliers is called to this requirement, and mamufacturers
are urged to arrange to have the products that they propose to offer to the Pederal
Government, tested for qualification in order that they may be eligible to be awarded
contracts or orders for the products covered by this specification. Requests for infor-
mation pertaining to qualification of products covered by this specification should be
addressed to the Bureau of Aeronautics, Navy Department, Washington 25, D, C., the
activity responsible for qualification, with a copy to the Commander, Wright Air Develop-
ment Center, Wright-Patterson Alr Porce Bagse, Ohio,

NOTICE: When Coveroment drawings, specitications, or other
data are used for any purpose other than in connection with

a definitely related Government procurement operation, the
United States Covermment thereby incurs no responsibility

nor any obligation whatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way supplied
the said drawings, specifications, or other data is not to be
regarded by implication or otherwise as in any mamer licensing
the holder or any other person or corporation, or conveying any
rights or permission ‘o mamfacture, use, or sell any patented
invention that may in any way be related thereto,

Custodians: Preparing asctivitys
Navy - Bureau of Aeromautics Ravy - Bureau of Aeronautics
Air Force

1z



