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MILITARY SPECIFICATION

VALVE-CONTROL, AIRCRAFT PNEUMATIC
28 voIr D-C SOLENOID OPERATED

This specification has been approved
by tha Bureau of Aeroneutics, Department of the Navy

1. SCOFE
1.1 Scope .= The conplete specifioatlon for solenoid opented pneumat:.o control valvea

consists of this specifmatian which covers detaiis pertinent to solencid operated pueumatic controi
valvas to ha Actuatad by 28 volt d-c eircraft electrical systems, the Pneumetic Components, Aeronau~
tical-General Specirication for, MIL-P~-8564A(ASG) which covers goneral requiromenta common to all
components for use in high pressure aircraft pneumatic systems, and the Solenoid, Electrical, General
Specifigation for, MIL-8-4040 which covers general requirements common to elestrical solenoids. A

solenoid operated valve, within the meaning “of this specificntian. is an electrically operated pneu~
matio valve, for controlling the direction of flow of air.,

l.2 Classificetion.~ Solenoid valves shall be furnished in the following classes and
sizes: -

Class I = This class shall be normally closed (with zero voltage on the solenoid)
so that pressure on the inlet port is blocked and the fiow of air is
from the outlet port to the vent port whenm the outlet port is pressurized.

Class II- This class shall de noranLy open \wltn zero voltage on the solemoid ) 80
that the flow of air is from the ‘nlet port to the outlet port with n
flow from the outlet port to t* ~ent port, when the inlet port is
pressurized. P

outlet. .a vent ports shall be threaded for - 4 tube commec~

Sige =-6- The inlet, ou:lst, and vent ports shall be threaded for - 6 tube conneoc=-
tions. :

Size =8~ The inlet, outlet, and vent ports shall be threaded for - 8 tube connec~
tions.
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SPECIFICATIONS
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MIL-P-8564A(ASG) Pneumetic Components, Aeronautical-General Specification
for Pneumatic Systems; Design, Installation and tests in
Adeama N
NeLGiRL V

MIL~-8-4040 Solenoid, Electriocal, General Specification for

(hen requesting specifications, sbandards, drawings, and publications rsfsr ¢o
both title and number. Copies of this specification end applicable specificetions
may be obtained upon applioation to the Conmnding Ofi‘icer, Naval Aviation Supply
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3e REQUIREMENTS.- The requirements listed in Seotion 3 of specifications MIL-P-8564A
(ASG) and MIL~3~4040 are applicable to this specifiocation.

3.1 Voltage.- The solenoid valve shall be designed for continuous duty on 28 volt d-o
airoraft electrical Tystems. When eny voltage between 18 and 30 volts d-c is used to energize the
solenoid, the solenocid shall develop sufficient force to actuaie the vaive, a8 specified herein, for
any operating pressure from 25 to 3Q00 psig.

3.2 . .. Manual Override.~ The solenoid valve shall have incorporated in it a push-butten
manual override featUFe suoh ThAt, under all conditions of operation, mechaniocal energy may be sub-
stituted for electrical emergy to actuate the valve.

3.8, : Porformance .~ The solenoid valve shall satisfy the requirements of the performance
tests specified in Hection &.

4. QUALITY ASSURANCE PROVISIONS

4.1 *  The provieions oomtained in Section 4 of speocifioation MIL-P-8564A(ASG) are appli-

oable to this specificstion. Pending the issuance of a military standard envelope drawing, howsver,
spproval by the procuring activity, for the use of solenoid valves in military sircraft, will be based
on the acceptability of drawings and reports of preproduction tests conducted by the manufacturer in
oconformance with the requirements of paragraph 4.2.1.3 of specification MIL-P-B564A(ASG) except that
,the nanufacturer shall conduct all tests on both specimens.

Preproducti on tests shall be performed in the follewing orders
1. Exemination of Product (MIL-P~8584A(ASG))
2. Plastic Parts (MIL-P-8564A(ASG))
3. Proof Pressure Test
4, Capacity Test
5. leekage Test

6. Funotional Test
7. Force Test
8. Response Time Test ~

9. Eleoctriocal Resistance Test
10. Tempsrature Rise Test

11, Extremes Temperature Tests
12, Endurance Test

13. Dielectric Strength Test
14. Burst Test

Acoceptance tests shall be performed in the following order:
1. Examination of Product (MIL=P-8564A(ASG))
2. Proof Pressure Test for Acceptance
3+ Leakage Test for Acoceptance
4. Functional Test for Acoceptance
6. Eleotrical Resistance Test
6. Dielectric Strength Test for Acoceptance

4.2 Proof ‘Pressure Test.= Apply a pneumatic pressure of 4,500 psi to the inlet and vent
ports of the solenoid valve with the outlet port plugged and hold for five minutes. There shall be mo

evidence of failure or permanent set.

4.2.1 Praof Prassurs Test for Acceptance.- This test shall be conducted in a manner
similar to the Proof Pressure Test except That the pressure shall be held for only e minute.

4.3 Capaoity Teat.- The capacity from inlet to outlet and also from outlet to vent, for
each sige solenoid valve shell be denoted by the fiow factor F and shall be at least that noted below:
Size . Plow Factor ’
-4 0.26
-5 0.70 —
-8 1,20
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The flow factor F is the value of Q, when the downstream ebsolute pressure is one-half the upstream
absolute pressure. Q, is defined as the flow in SCFM (Cubic feet per minute of standard air) divided
by the upstream pressure in psia. Standard air is dry air at 69°F temperature, 14.7 paias, pressure,
end weighing 0.075 1lbs./ou. ft. (density).

A typical setup for this test is shom in figure 1. A more detailed drawing of the entrance and exit
measuring sections is shown in figure 2. This test is to be performed with steandard AN flared tube
fittings in the inlet, outlet, and vent ports of the solenoid valve. Determine the flow in Qy from
the inlet to the outlet of the solenoid valve when the dowmnstream sbsolute pressure is one-half of
the upstream absolute pressure. This test shall elso be performed with the flow from the outlet to

the vent of the solenoid valve.

4.4 Leakage Test.- Apply & pneumatic pressure of between 2800 and 3000 psig to the
inlet port of the solenold valve in ite normal position (with zero voltage on the solenoidg and the

outlet port plugged. After allowing one (1) minute for stabilization, determine the internal leakage
and external leakage during & five minute period. Repeat the above procedure with the solenoid valve
in its actuated position (with 28 volte aoross the solenoid). Reduce the applied pressurd to zero
gage before deenergiring the solenoid. Deenergize the solenoid and apply a pneumatic pressure of &
psig to the inlet port of the solemoid valve with the outlet port rlugged. After allowing one (1)
minute for stabilization, determine the interrial leakage and external lsakage during a five minute
period. The internal leakage shall not exceed 3 cc. per minute (standard air) and the external leak-
age ahall not exceed 3 co. per hour (standard air).

4.4.1 Leakage Test for Acoeptance.- This test shall be performed similar tc the leakage
Test except that the only applied pressure shall be between 2800 end 3000 psig, the time allowed for
stabilization may be reduced to 30 seconds and the period during which the leakage is measured mey be
reduced to one (1) minute.

4.5 Functional Test.- Apply & pneumatic pressure of 26 psig to the inlet port of the
solenoid valve with @ closed volume at the outlet port. Operate the solenoid valve electrically with
applied voltages of 18, 24, and 30 volts for 3 cycles at each voltago, end operate the solencid valve
manually for 3 oycles for a totael of 12 cycles. Repeat the above procedure with applied pneumatic
pressures of 1500 psig and betwsen 2800 and 3000 psig. There shall be no apparent malfunction of the
solenoid valve during this test.

4.5.1 Funotional Test for Acoeptance.- This test shall be performed similar to the
Functional Test except that the only epplied pressure shall be between 2800 and 3000 psig.
4.6 Force Test.~ Apply e pneumatic pressure of between 2800 and 3000 psig to the inlet

port of the solenoid valve with a closed volume at the outlet port. Apply a steadily increasing
measured mechenical force to the manual override of the solenoid valve until it actuates. Record the
force necessary to actuate the solenoid valve. The force shall not exceed 15 pounds and there shall

be no apparent malfunction of the solenoid valve.

4.7 Responee Time Test.- This test shall be performed using 28 volts D.C. to energise
the solenoid. Apply ®& pneumatic pressure of between 2800 and 3000 psig to the inlet port of the
solenoid valve in the normal position with & pressure pickup attached to the outlet port by less than
one (1) foot of tubing. The line shall be plugged beyond the pressure pickups. Actuate the solemnoid
valve electrically and determine the time between the initial voltage change and the start of flow.
Then deenargize the solenoid end determine the time between the initial voltage change and the start
of flow. The response time in either ocase shall not exceed 0.03 seocmds.

4,8 Eleotrical Resistance Test.= Determine the electrical resistance of the solenoid
with the solenocid armature In 1ts normal position end with the armature in its actuated position. The
resistence shall be no less than 10 ohms in either position.
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4.9 Tempersture Rise Test.- This test shall be conducted in still air and at an
ambient temperature Between GBUF(Z00OC) end 95°F(36°C). The resistance of the solenoid with the srma-

ture in the actuated position shall be determined at the ambient temperature. Apply a test voltage
of 30 volts dc continuously to the solenoid for 3 minutes. At the end of the three minute period
measure the resistance of the solenoid with the srmature in the actuated position and determine the
resistance change. This ohange in resistamce dus to temperaturs rise of the solemcid shall nct
exceed 25 peroent of the original value. This corresponds to a temperature rise of 1170r(66°C).

4.10 Extrems Temperature Tests.~ Air supplied to the solencid valve during these tests
shall be at approximately the same Uemperature 8s the ambient.

4,101 Low Temperature Opsration.~ The solenoid vaive shall be mmintained in am ambisnt
temperature of less Tham -BBOF(~b30C) Tor & period of at least 6 hours after the temperature has
stabilised. After this period and at this temperature the Leakage Test snd the Funotional Test shall
be performed, The external leakage shall not exceed 6 oc. per hour (standerd air) and the internal

leakage shall not exceed 6 cc. per minute (standsrd air). There shall be no spparent malfumction of
the solemoid valve. :

4.10.2 High Temperature ration.- The solencid valve shall be maintained in an ambjent
temperature of more than IB'GEFH“ES gor s period of &t least 6 hours after the temperature has
stabilized. After thie period end at this tempersture the Leskage Test snd Functional Test shall be

performed. The external leakage shall not exceed 4 oc. per hour (standard sir) and the internal

leakage shall not exceed 4 cc. per minute (standard air). There shall be no epparent malfunction of
the solenoid valve.

4,11 Endurance Test.- The solenoid valve shell withstand 50,000 cycles of sctuation and
flow and shall remain within The performance requirements prescribed herein. A typical setup for this
test is shown in figwe 3. A 15¢5 cubic inch closed volume is comnected to the outlet port and a 10
foot length of tubing is connected to the vent port. Maintein the pressure to the inlet port of the
solenoid valve at between 2500 and 3000 psig. Actuate the solencid vaive mechanically every 5th cycls
and electrically on the remaining oycles with an applied voltage of 28 volts D.C.

The cyoling shell be at & rate of 6 to 20 oycles per minute. The solenoid valve shall be in the open
position approximately half of each cycle and in the oclosed position approximately half of each oycle.
The Leakage Test shall be performed at normel temperatures sfter 25,000, sand 40,000 oycles. After
50,000 oycles the Leakage Test, Functional Test, Foroe Test and Capacity Test shall be performed at
normal temperatures. The internal leaskage shall not exceed 6 cc. per minute, and the external leak-
age shall not exceed 3 6. per hour. The valve shall meet the same performance requirements for the
Functional Test, Force Test end Capacity Tests as specified herein for normal temperature operatiom.

4,12 Dieleotric Strength Test.- Apply a test voltage of 1,000 volts, rms, at commercial
frequency (80 ops) Vetween the terminais of the solsnoid and ground for ome (1) minute. (If one lead
of the coil is grounded, this comnection must be broken before applying the test voltage). Any
flashover, or current flow in excess of the normal capacitive reactive current, or noticeable decrease
in insulation resistance during or as a result of this test shall constitute a failure.

4.12.1 Dielectric Strength Test for Acoceptance.- This test shall be performed similar to
the Dielectric Strengih Test except that Ghe tTest voltage shall be applied for ome second only.
4.13 Burst Pressure Test.- Apply a hydrostatic pressure of 7600 psig to the inlet and

wvent ports of the solenold velve, with the outlet port plugged, at & rate not exceeding 25,000 psi per
minute. Hold this pressure for at least 5 minutes, The solenoid valve shall not rupture under this

pressure. If desired, the preasure may then be increased until rupture occurs to obtain the aotual
burst presswe.

5. FREPARATION FOR DELIVERY

5.1 General.~ Thes provisions oontained in Seotion § of Specification MIL-P~8564A(ASG)
form & part of this specilioation.

e ] r. -2 Flaoarnmor .
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S.i.1 Positive precautions shall be tsken to imsure that all ioternsl surfaces are cisan,
dry, »nd 0il free at the time of packaging so s to eliminete the possibility of corrosion.

Se HOTES

8.1 Intended Use.- The valves govered by this specifiocation sre intended for use in
eircrrft pneumstic systenms.

PATENT FOTICE:s V¥ihen Governnent drawings, specifications, or
other data are uged for any purpose other than in connection
with a definitely related Government procurement operstion,

the United Stetes Government thereby inours no responsibility
nor ony obligation whaisoever; snd the fact that the Government
mey hsve formuleted, furnished, or in any wey supplied the said
drawings, specifications, or other date is not to be regarded by
implication or otherwise As in eny menner licensing the holder
or any other person or oorporation, or conveying any rights or
permission to manufacture, use, or sell any patented invention
that may in any way be related thereto.
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Sourece of Upstrean Cage Dosmatvean Nase
Contrélled Pressure
Flowmeter
4 (
\_/ Entrance Measuring Component Exit Measuring \ —
Section Under Test Section
Flow Metering
Valve
Pigure 1 Typical Setup for Capacity Test
I
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Entrance Neasuring T Pressute and Pressure and
Section - Temperature Taps Tenperature Taps

D shall be at least the following

Component Site D
-4 0.50 inches
-6 0.90 inches
-8 1.20 inches .

Pigure 2 Typical Entrance and Exit Measuring Sections
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Form Approved

Budget Bureau No. 119-R004

. This sheet is to be filled out by personnel eitEet gvernnent or c?ntuctor, involved in the use of the spec-
ification in procurement of products for ultimate use by the Department of Defense, This sheet is provided for ob-
taining information on theuse of this specification which viél insure that aui;.b}e products can be procured with a
minimum amount of delay and at the least cqst. Comments and the return of this form will be appreciated. Fold on}
lines on reverse side, staple in corner, and send to preparing activily (as indicated on reverse hereof). )

SPECIFICATION

ORGANTZIATION (Of subsitter) CITY AND STATE

QUANTTIY OF T TEMS PROCURED DOLLAR AMOUNT

CONTRACT NO.
$

MATERIAL PROCURED UNDER A

] niRECT GOVERNMENT CONTRACT 3 suscontract
HAS ANY PART OF THE SPECIFICATION CREATED PROBLEMS OR REQUIRED INTERPRETATION IN PROCUREMENT USE?

A. GIVE PARAGRAPH NUMBER AND WORDING.

RECOMMENDATIONS FOR CORRECTING THE DEFICIENCIES.

JZ. COMMENTS ON ANY SPECIFICATION REQUIREMENT CONSIDERED TOO RIGID

3. 1S THE SPECIFICATION RESTRICTIVE?

3 ves O3 wo 17 *ves®", IN wHAT wAY?

ertinent data mhich may be of use in.improving this specification. If thereare addi-

4. REMARKS (Attachan
i e arre: to forn and place bothin an'envelope addressed to preparingactivity)

tional pespers, attac

SUBMITTED BY (Printed or iyped name and activity) DATE
~—
'l)()| romu o 1426 REPLACES NAVSHIPS FORM 4863, WHICH IS OBSOLETE PLATE NO. 15419
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