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GENERAL SPECIFICATION FOR

This specification is approved for use by the Naval Sea
Department of the Navy, and is available for use by all
Agencies of the Department of Oefense

1. SCOPE

1.1 -. This specification covers the requirements

control valves for use <~ .,ydraulic systems The valves are

Systems Command,
Departments and

for directional
designed for standard

or quiet operation and utilize quill-type or face seal mounting configurations.

1.2 Classification. Directional control valves shall be designated using

I the standard part numbers as identified in the applicable specification sheet.

2. APPLICABLE DOCUMENTS

2.1 Government documents

2.1, 1 Specifications , standards and handbooks The following specifica-
tions, standards , and handbooks form a pare of this document to the extent
specified herein. Unless otherwise specified, the issues of these documents are
those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement

SPECIFICATIONS

FEDESLAL
PPP-B-566 - Boxes,
PPP- B-601 - Boxes.
PPP-B-636 - Boxes,
PPP-B-676 - Boxes,

thereto, cited in the solicicac~on (see 6.2)

Folding, Paperboard.
Wood, Cleated-Plywood
Shipping, Fiberboard.
Setup.

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use i“ improving this document should be addressed co :

Commander , Naval Sea Systems Command, St% 5523, Department of the Navy,
Washington, DC 20362.5101 by using the self-addressed Standardization Document
Improvemen’c Proposal (OD Form 1426) appearing at the end of this document or by
letter.

AMSC N/A FSC 4810

DISTRIBUTION STATEMENT A, ApprOved fOr public release; distribution is unlimited
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MILITARY
MIL-P- 116
MIL-v-868/l

MIL-V-868/2

MI L-V-868/3

MS3102

MIL-S-L040
MIL-C-5015

MI L-H-6083

MIL-H-19457
MI L-S-19500
MIL-S- 19500/240

- Preservation, Methods of.
Valves , Hydraulic Directional Control , Four Way ,

0 12 GPM.
- Valves, Hydraulic Directional Control , Four Way,

3 - 25 CPM,
- Valves, Hydraulic Directional Control , Four Way ,

10 - 50 CPM.
- Connector , Receptacle, Electric, Box Mounting,

Solder Contacts , AN Type
- Solenoid, Electrical, General Specification for.
- Connectors, Electrical, Circular Threaded, AN

Type, General Specification for.
Hydraulic Fluid, Petroleum Based, for Preserva-
tion and Operation.

- Hydraulic Fluid, Fire Resistant, Non-neurotoxic.
- Semiconductor Devices, General Specification for.
- Semiconductor Device= -Lode , SiLican, Rectifier

Types 1N645 , lN6..j, 1N6A9 , JAN and JANTX;
1N645-1, 1N647 -1, lN649-1, JAN, JA2YTX, JANTXV,
and JANS

STANDARDS

MILITARY
MI L- STD-129 Marking for Shipment and Storage
MI L- STD-202 - Test Methods for Electronic and Electrical

Component Parts
MI L-STD-454 - Standard General Requirements for Electronic

Equipment
MIL-STD-2193 - Hydraulic System Components , Ship; Metric

(Unless otherwise indicated, copies of federal and military specifications,
standards , and handbooks are available from the Naval Publications and Forms
Center, (.ATTN: NPODS) , 5801 Tabor Avenue, Philadelphia, PA 19120 -s099. )

2.2 Non-Government uublicacions The following document(s) form a part of
this document to the extent specified herein. Unless otherwise specified, the
issues of che documents which are DOD adopted are chose listed in the issue of che
DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the issues of the documents cited in the
solicitation (see 6.2).

NATIONAL FLUID POWER ASSOCIATION (NFPA)
T2 .6. 1 - Method for Verifying the Fatigue and Scati.c Pressure

Rating for Pressure Containing Envelope of a Metal Fluid
Power Component.

(Application for copies should be addressed to the National Fluid Power

Association, Inc. , 3333 N. Mayfair Road, Milwaukee, WI 53222. )
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2.3 Order of precedence. In the event of a conflict between the text of
document and the references cited herein (excevt for related sDecificacion

sheets) ,
however,
has been

3,

3.1

the text of this docume”c takes precedence Nothing in this document,

supersedes applicable laws and regulations unless a specific exemption
obtained.

REQUIREMENTS

Specification sheets, The individual item requirements shall be as

specified herein and in acco~d<~nce with the awlicabl~ specific aci On sheet. In
the event of any conflict between the requirements of this specification and the
specification sheet, the latter shall govern.

3.2 First article, When specified (see 6.2) , a sample shall be subjecced co

first article inspection (see 6,4) in accordance with L. 3.

3.3 General requirements General requirements and materials shall be as

specified herein and in accordance with MI L- STD-2193 (see 6.3)

3.4 Desicn and construction.

3 .6.1 General reouiremencs Valves shall be in accordance with the general

requirements specified in 3.L.I. 1 through 3.L. 1.12 (see 6.3, 6.9 and appendix)

3.L. 1.1 Con ficuracion. Valves f“r”ished under this specification shall be

of che mounting configuration as specified in the applicable specification sheet
(see 3.1).

3 .4.1,2 ~, The valve shall control fluid flow direction by means of a
spool or poppet, The motion of the spool shall be linear or rotary. The spool

shall consisc of a slide and sleeve assembly or a single slide. The individual

valve type shall be identified i“ the applicable specification sheet (see 3.1)

3.&. l.3 Flow Dattern. Unless otherwise specified, the number of ways,

positions, flow paths and center type for valves covered by this specification
shall be as specified in che applicable specification sheet (see 3.1) For

example , a four-way valve shall be defined as a valve with four p,>rts; pressure
(P) , Keturn (R) and two cylinder ports (CA and CB) A three-way valve shall be
defined as a valve with three ports; pressure (P) , return (R) and one cylinder

Port (CA)

3 .4.1..4 Incerflow. Unless otherwise specified, all valves shall be designed
such chat there is no inter flow between the cylinder , supply and return ports w:hen
shifting from on.? position to another,

3 .6.1.5 Manual operation. Unless otherwise designated, when che handle of a
four-way valve is in the position “earesc the valve body, fluid shall be directed
from the “P” pore co the “CA” pore and from “CB” port to the “R” pore. When in

the opposite position, fluid shall be directed from the “P” port co the “CB” port

3
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and from “CA” port to “R” port. For a three-way valve , when the handle is nearsst

the valve body, fluid shall be directed from the “P” port to “CA” port with “R”

port blocked, When in the opposite position, fluid shall be directed from the
“CA” port to “R” port with “P” blocked.

3 .4.1.6 Opera tinz handles and latches. Manually operated valves shall be
provided with an operating handle. Unless otherwise designated by the valve part
number description listed in the applicable specification sheet (see 3.1) , the
handle shall be provided with a latching mechanism co prevent the valve spool from
changing position under high impact shock, vibration, or inadvertent bumping of
the handle The latching positions shall be as described in the applicable
specification sheet (see 3.1) The design of the latching mechanism shall be such
that the operating handle and latch can be operated simultaneously with one hand.

3 .4.1.7 Solenoid operation. Solenoid shall be designated “M” for single
solenoid valves When energized, the fluid shall be directed from the “P” pore co
the “CA” pOrt. When de-energized, the fluid shall be directed from the “P” port
to “CB” port. Solenoids shall be designated “L4” and “LB” for double solenoid
valves When “IA” is energized, fluid shall be directed from che “P” port to “CA”
port. When “LB” is energized, fluid shall be directed from the “P” Port to “CB”
port. When both solenoids are de-energized, valve shall move co its center
position.

3 ,4.1.8 Manual overrides. Unless otherwise specified (see 6.2) , all
solenoid operated valves shall be provided with manual overrides equipped with pin
locks to allow local operation of the valve without energizing the solenoid. Once
actuaced, the pin lock shall be utilized to retain the valve in the override
position until manually released. The manual override shall not be required CO
override an energized solenoid or hydraulic pilot, Unless otherwise specified,
che overrides shall be protected from inadvertent operation.

3 ,4.1.9 Hydraulic pilot oueration. When pilot port (PPA) is pressurized,
flow will be ported from supply port (P) to cylinder port (CA) and when pilot port

(PPB) is pressurized, flow will be ported from supply port (P) to cylinder port
(CB)

3.4,1,10 ~. Standard valves shall be designed for at lease 150,000 hours
(375,000 cycles) before replacement of the total valve is necessary, Fatigue
rated valves shall meet the 10-million fatigue cycle requirement of 3.5.7. Valve
parts shall be designed for the life of the valve with the following exceptions:

(a) Filters and screens, No more than four maintenance accions shall
be required during the 50,000 cycle endurance test.

(b) Solenoids. The life requirement shall be in accordance with
MI L-S-4040 for continuous duty rated solenoids

(c) Seals Seals shall be designed for at least 20,000 hours (50 ,000
cycles) of operation.

For two-position valves, a cycle is defined as starting at one position, moving
the valve spool (slide) to the second position and then returning the valve spool
to the original position. For a three-position valve, a cycle shall scare with

I

Downloaded from http://www.everyspec.com



MIL-V-868(SH)

the spool in the center position and shall consist of moving
one fully offset position and then CO the other fully offset
the center position,

the valve spool to
position and back to

3,4.1.11 Maintainability. Unless otherwise specified in che applicable
specification sheet (see 3.1) , the mean time to repair (MTTR) of the valve shall
not exceed 60 minutes MTTR shall be limited to fault isolation and repair by
parts replacement. The parts replacement shall be limited to seal replacement ,
actuator assembly (solenoids) replacement or subassemblies that can be replaced by
using the standard tools that are listed in the Federal Supply catalog, (Copies
of this catalog may be consulted in the office of che Defense Contract Administra-
tion Services Management Area (DCASMA) )

3,4,1.12 Nameplates and indicator rrlaces. Unless otherwise specified
(see 6 ,2) , each valve shall be supplied with nameplates in accordance with
MIL-sTD-2193 Nameplates shall be of uniform size for each valve size range and
shall contain the following information:

(a) Military part or identifying number (PIN)
(b) Manufacturer’ s part or model number
(c) Manufacturer’ s name or trademark
(d) Manufacturer’ s serial number

When specified, manually and solenoid operated valves shall be provided with
indicacor plates affixed adjacent to the manual lever or manual override The
indicator plate shall be inscribed with the operating function (such as open and
close) or the valve schematic as specified. Double solenoid valves shall have cwo
indicator plates, one for each solenoid.

3 ,4.2 Physical requirements

3.4. 2.1 Envelooe. The valve envelope shall be such that the valve can be
installed within the dimensions for the applicable size and type shown in the

applicable specification sheet (see 3.1)

3 .4.2.2 Mouncin~. Unless otherwise specified, valves shall be designed for
subplate or manifold mounting and shall accept the interface configuration for the

appropriate valve sizes listed in the applicable specification sheer (see 3.1)
The seal interface configurations shall be as shown in che applicable specifica-
tion sheet (see 3,1)

3 ,4.3 Electrical requirements, The electrical components associated with
the solenoid operated pilot valves shall be in accordance “ith the following
paragraphs of MI L-sTD.454 in addition to the requirements specified herein:

(a) Materials
(b) Parts - electrical
(c) Encapsulation and embedment (potting)
(d) Structural welding
(e) Interchangeability
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(f) Safety
(g) Soldering
(h) Electrical parts nmuncing
(i) Fungus inert materials
(j) Wiring
(k) Schematic diagram

3 .4.3.1 Connectors. Unless otherwise specified in the applicable specifica-
tion sheet, the receptacle shall conform co MS3102, class R, shell size 16S with P
contacts , and shall be mounted on each enclosure where cable entrance is required.
Electrical connector’s interface shall be in accordance with MI L-C-5015. Inserr
arrangement shall be 4P for “IA” and 4PX for “LB” (see figure 1)

3.4 .3.2 Solenoids. Unless otherwise designated, solenoids shall be of the
continuous duty type designed in accordance with MI L-s-4040 for either alternating
current (at) operation or direct current (de) operation through a rectifier The

type Of sOlenoid shall be as specified in the applicable specification sheet
(see 3.1).

The electrical

(a)
(b)
(c)
(d)

(e)
(f)

(g)

(h)

requirements for the solenoid shall be as follows (see 4.6.13) :

Supply voltage rating 122 volts (V) ac maximum 87 Vac minimum.
Drop-oct voltage 10 Vac minimum.
Ambient temperature 4 to 50 degrees Celsius (“C)
Insulation resistance - 10,000 megohms ac 500 Vdc between power
input leads and case ground.

Frequency range 0 hertz (Hz) minimum; LOO Hz maximum.
Dielectric screngch or withstanding voltage l,50Cl (root mean
square (rms) volts) plus rated voltage at 60 Hz fc,r 60 seconds

applied between input leads and case ground.
Current - In rush: 250 milliamperes (MA) maximum; Holding: 140 MA
maximum.

The noise generated by the solenoid, when installed on the valve
and actuaced, shall not exceed the noise limits specified herein.

3 ,4.3.3 Electrical insulation. Elect~ica L insulation for all solenoids
shall be class H in accordance with requireme”c 11 of MI L- STO-454. Continuous
duty solenoids shall be designed in accordance with the life requirement of
MI L-S-4040 for co”tin”o”s energized operation of 168 hours ac an ambient tempera-
ture of 50” C (120 degrees Fahrenheit (“F)) and a supply voltage of 120 Vac
maximum. The solenoid shall be readily replaceable without soldering.

3 .4,3.4 Rectifiers. A rectifier shall be provided for each solenoid
designed for direct currenc operation. The reccifier shall be built into the
solenoid package and shall be silicon in accordance with MI L-s-19500 and
MI L-s- 19500 /2L0, Rectifier circuits shall be of the full wave bridge type and
designed for concinuo”sly energized operacio” from a normal 115-vOlt, 60-Hz single
phase supply. The device shall operate satisfactorily within che voltage and
frequency ranges specified in 3 ,6.3.2 and shall be removable for replacement.
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3 .4.4 Hydraulic requirements

3 .4.6.1 Hvdraulic fluid. The valves shall meet the fluid compatibility
requirements of the hydraulic fluid listed in the applicable specification sheet
(see 3.1).

3.L.4.2 OoeratinR pressure. Unless otherwise specified in the applicable
specification sheet (see 3.1) , the valves shall be designed to operate with supply
pressure ranging from 90 to 210 bars (1300 to 3000 pounds per square inch (lb/inz)
gauge) and return pressure from O to 24 bars (O to 350 lb/in2 gauge) with surges
to 40 bars (58o lb/in2 gauge) With the 40-bar return pressure surges , the valve
spool shall not shift position to degrade the functional setting of the valve

3.f+.4.3 Proof Dressure. Valves shall be designed and constructed to
withstand specified hydrostatic test pressure without incurring any permanent
damage or deformation. Unless otherwise specified in the applicable specification
sheet (see 3.1), the hydroscacic cesc pressure shall be :

I (a)
(b)

3.k.4.4
raruze of 70” C

Supply and cylinder ports - 310 bars (4500 lb/in2 gauge)
Return port - 60 bars (900 lb/in2 gauge)

Temperature The valves shall operate within a fluid temperature
(160° F) maximum to 15° C (SO-F) minimum under normal conditions. The

val~es shall opera te” with fluid temperatures as low as 5-C (41-F) , but valves
controlled by solenoid operated pilot stage shall noc be required to meet the
races of operation specified in 3,4,6.4.

3 .4.4,5 Fluid contamination. Valves shall operate (shift) satisfactorily
when subjected to the contamination sensitivity test (see 3,5.6)

3 .4.4.6 Pilot staee filtration. For pilot stages requiring additional
protection, either a throw-away or cleanable type screen or filter shall be built
into the valve assembly. The screen or filter shall be serviceable without
disassembling the valve or dismounting the valve from its subplate The screen or
filter element shall not be equipped with a bypass and shall not collapse at less
than 230 bars differential (3300 lb/in2 differential) The location of the screen
or filter element shall be marked.

3 .4,5 Performance.

3 .4.5.1 External leakaze. There shall be no evidence of external leakage ,
other than slight wetting i“sufficienc to form a drop , throughout all environ-
mental and operational ranges Unless othecwise specified, external leakage shall
not exceed one drop every 25 cycles where spool shaft extensions or operators
penetrate the valve (see 4.5)

3 .4.5.2 Internal leakaee, Internal leakage shall noc exceed the limits
listed in the applicable specification sheet (see 3.1)

I

I
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3 ,4.5.3 Flow requirements Valves shall meet the flow rates specified in
the applicable specification sheet (see 3.1) The valves shall perform in
accordance with the requirements specified herein when mounted in any orientation
or attitude.

3 .4.5.4 Differential pressure at rated flow. The requirements for a
differential pressure across a given size and grade valve shall be as specified in
the applicable specification sheet (see 3. 1) at the rated flow.

3 .4,6 Opera r_ion.

3 .4,6.1 Manual operation. Manual valves shall be designed for quick
operation using only one hand, Unless otherwise specified in the specification
sheets (see 3.1) , the force required to operate the valve shall not exceed 67

newtons (15 pounds) when applied to the end of the operating handle throughout rhe
operating range specified in 3,4.4.2. The force required to operate a manual
override shall not exceed 90 newtons (20 pound-force) The manual override shall
not be required to override an energized solenoid or pilot.

3 .4.6.2 Hvdraulic actuation, Unless otherwise specified in the specifica-
tion sheets (see 3.1) , hydraulically operated valves shall not start to shift for
differential pressures less than 25 bars (360 lb/in2) and shall be completely
shifted at differential pressures exceeding 69 bars (1000 lb/in2) for the operat-
ing range specified in 3.4.4.2. Differential pressure shall be the difference
between the supply pressure and the return pressure

3 .4.6,3 Mechanical actuation. Unless otherwise specified in the applicable
specification sheet (see 3, 1) , the force required to operate the valve shall noc
exceed 310 newtons (70 pounds) when applied co the valve stem to offset the valve
from one position to another for the operating range specified in 3.4,4,2.

3 ,4.6.4 Solenoid actuation. Valves controlled by a solenoid operated pilot
stage shall shift the main stage to its full offset position within 250 to 500
milliseconds of ~nergizing the pilot stage solenoid. The valve main stage shall
return ‘co neutral within 250 to 500 milliseconds after de-energizing che solenoid.
This rate shall be met at ambient temperature and pressure when tested under the
conditions specified in the applicable specification sheet (see 3. 1)

3.5 Operational environments.

3 .5.1 Ambient conditions. Unless otherwise specified in the applicable
specification sheet (see 3. 1) , the valves shall operate throughout the ambient
temperature of 5 to 70” C (40 to 160” F) The ambient pressure range shall be O .8
CO 1.2 bars absolute (11.8 to 17.7 lb/in2 absolute)

3. 5.2 w. Valves shall perform i“ accordance with requirements specified
herein after being subjected to che shock test specified in MI L- STD-2193.

3 .5.3 Vibration. Valves shall operate to the vibration requirements
specified in MI L- STD- 2193.

8
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3 .5.6 Salt foe,. Valves shall withstand, without degradation, the salt fog

test as specified in MI L- STD-2193.

3 .5.5 -, Valves shall meet the structureborne noise level specified in
the applicable specification sheet (see 3. 1) when tested in accordance with
MI L-sTD-2193.

3 .5.6 Contamination sensitivity, Unless otherwise specified (see 3.1 and
6 .2) , valves shall meet the requirements of this specification when subjected to a
contamination sensitivity test in accordance with MI L-sTD-2193 (see 4.6, 18) with
the following modifications :

(a) The valve shall be installed in such manner to permit flow to at
least one cylinder port (CA or CB) when actuated.

(b) The system shall be cleaned to the specified level with che test
valve isolated from the system and its bypass valve open.

(c) With the system cleaned to the specified level and with the filter
on line, the valve is actuated at 6 cycles/minute for 60 minutes
AC the completion of the run- in period, the valve performance
level is measured as specified in 4.6.18, The filter is then
bypassed and the first contaminant sample is injected. The valve
shall remain in the continuous flow position without cycling for
30 minutes The valve performance level is measured, then the
filter is replaced on line and the system operated in the cleaning
mode for 30 minutes The sequence is repeated until all
contaminant samples have been injected.

3 ,5.7 Fati Eue. When specified in the applicable specification sheet
(see 3 .1) , the valve shall be fatigue tested to 90 percent assurance and 90
percent confident levels in accordance with NFPA T2 .6.1.

4. QUALITY ASSURANCE PROVISIONS

4.1 Resuonsibilitv for insueccion. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance of
all inspection requirements (examinations a“d tests) as specified herein, Excepc
as otherwise specified in the contract or purchase order , the contractor may use
his own or any other facilities suitable for the performance of the inspection
requirements specified herein, unless disapproved by the Government. The
Government reserves che right to perform any of the i“speccions set forth in the
specification where such inspections are deemed necessary to ems”re supplies a“d
services conform to prescribed requirements

4 ,1.1 Respo”sibilitv for compliance All items shall meet all requirements
of sections 3 and 5. The inspection set forth in this specification shall become

a part Of the contractor’s Overall inspection system or quality program. The
absence of any inspection requirements in the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies
submitted to the Government for accepca”ce comply with all requirements of the
contract. Sampling inspection, as part of the manufacturing operations , is an
acceptable practice to ascertain conformance to requirement.s , however, this does
not authorize submission of known defective material, either indicated or actual,
nor does it commit the Goverrunent to accept defective material.

9
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L.2 Classification of inspections. Inspection requirements specified herein
are classified as follows:

(a) First article inspection (see 4.3)

(b) Quality con forman~e inspection (s&e 4.4)

4.3 First article inspection, First article inspection shall consist of the
tests specified in table I Tests in Group 1 shall be completed prior to starting
the tests in Croup 2 and the tests in Group 2 shall be conducted before starting
Group 3 tests. The salt fog and maincainabilicy tests of Group 4 may be conducted
anytime One valve of each specific pare number shall be tested. When a number
of similar valves are being acquired, the first article inspections are subjecc co

aPPrOval by e~tensiOn when technically justified (see 6.3 and 6.4.1.1)

TABLE 1. First article inspection

Tests Requirement Test

Croup 1

Examination 3.4,1 & 3.4.2 4. 6.1
Proof pressure 3.4,4,3 4. 6.2
Run- in/external leakage 3.4. 5.1 4. 6.3
Internal leakage 3.4.5.2 4.6,4
Differential pressure at raced flow 3 .4.5.4 4.6.5
Manual actuation (as applicable) 3 .4.6.1 4.6.8
Hydraulic actuation (as applicable) 3 ,4,6,2 4.6.10
Mechanical actuation (as applicable) 3.4.6.3 4,6.11
Solenoid test 3.4.3.2 4. 6.13,1
Solenoid actuation (as applicable) 3.k.6.4 4,6.9
Noise (for grades ocher than B) 3.5.5 4 .6.6
High and low temperature 3.4.4.6 4.6.14

Group 2

Endurance 3.4.1.10 4.6.15
H. I shock
Vibration

3,5,2 4.6.16
3.5.3 4.6.17

Fatigue 3.5.7 4.6.21

Group 3

Rerun internal leakage 3.6.5.2 4.6.4
Rerun pressure drop at rated flow 3 .4.5.4 4.6.5
Rerun noise 3 .5.5 4.6.19
Rerun manual , hydraulic, mechanical or solenoid (See above) (See above)
actuation as applicable

LO

1
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TABLE I First article inspection - Continued,

Tests Requirement Test

Group L

I I
Contamination sensitivity 3.5.6 4.6.18

Salt fog 3.5.4 4,6,20
Maintainability demonstration 3.4.1.11 4.6.12

6.6 Oualit Y conformance inspection, Quality conformance inspection shall
consist of the tests specified in table II. These inspections shall be conducted
on all valves except f~r noise test sampling procedure” (see 4.6.7) In the event

a valve fails to conform to the requirements of this specification for any test,
the manufacturer shall correct the cause of failure and repeat the test in total
until the valve passes rk,e test. The manufacturer shall also correcc this
deficiency in all valves produced under the contract or order

TABLE II Oualitv conformance inspection,

Tests

Examination
Proof pressure
RurL-in/externaL leakage
Internal leakage
Manual ac tuat ion
Hydraulic ac tuat ion
Mechanical actuation
Solenoid tests
Solenoid actuation
Noise (for grades other than B)

Requirement

3.4.1 & 3.4.2
3.4.4.3
3,4.5.1
3 .4.5.2
3.Ii.6.l
3.4.6.2
3.4.6.3
3.4.3.2
3.4.6.4
3,5.5

Test

4. 6.1
4.6.2
4.6.3
4. 6.6
4.6,8
4.6.10
4.6.11

4,6,13.2
4.6.9
4. 6.7

4, 5 Test conditions

4 .5.1 Test fluid and fluid temperature The test fluid and the required
fluid temperature shall be as specified in the applicable specification sheet
(see 3. 1) (See 6.7 for fluid viscosity at various temperatures. )

4 .5.2 Fluid contamination. Unless otherwise specified, the test fluid shall
not exceed the following particle count:

11
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Particulate size
(micrometer)

greater than 15
greater than 25
greater than 50

No particles over 500 micrometers,
shall be defined as particles with

4 .5.3 Test uressure. Unless
cation sheet (see 3.1) or specific
be less than 200 bars (2900 lb/inz
gauge) The return pressure shall

Maximum number c,f
particles per

100 milliliters

12,000
2,000

360

except fibers , shall be permitted. Fibers
a length at least 10 times the diameter.

otherwise specified in the applicable specifi -
test paragraph , the supply pressure shall not
gauge) or more than 215 bars (3100 lb/in2
be atmospheric unless otherwise specified.

6 .5.4 Test assemblv. A valve shall be tested as a complete assembly,
including solenoids , handles , and manual override.. .c7e valve assembly s“nall be
mounted on a single subplare for che H I shock, vibracio”, and nc,ise (non-Grade B
valves only) tests The quality conformance inspection on valves , acquired with
manifolds or subplates , may be conducted on the complete assembly.

4.6 Test methods. Test merhods shall be in accordance with 4.6.1 through
4.6.21 (see 6.3).

4 .6.1 Examination. Each valve shall be sub jecced to a visual and dimen-
sional examination co determine conformance with the requirements of this
specification, applicable specification sheet, and manufacturer’ s valve assembly
drawings

4 .6.2 Proof test. Each valve shall be hydrostatically tested in accordance
with che requirements specified in 3.4. b.3. The pressure shall be applied to che
“P” port with the cylider ports blocked and the rec”rn port “R” connected to che

reservoir or open to atmosphere. The supply pressure shall be held for 2 minutes
minimum in each valve position. NOTE : The test pressure shall be relieved to

sYstem Pressure or lower prior to shifting the valve, The test is repeated with
the specified pressure on the return pore “R” with pressure pore “P” connected co
the reservoir or open co atmosphere. No external leakage , permanent damage or
deformation of the component shall be allowed.

4 .6.3 Run-in. Each valve shall be cycled at least 25 cycles at test
pressure specified in 4.5.3. For quality conformance , each production valve shall
be cycled at least 25 cycles by its normal control method of actuation. During
this test the general function of the valve shall be observed, External leakage
shall not exceed the requirement of 1.6.5.1. Internal flow paths of valves and
proper port markings shall also be confirmed.

4 .6.4 Leakage test. Each valve assembly shall be tested for internal
leakage under the conditions specified in 4,5, 1 through 4,5.3 following che last
cycle of the run-in exercise specified in 4,6,3, The first article and quality
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conformance leakage test shall be conducted in accordance with MIL-STD-2193
Leakage shall not exceed the maximum rate listed in applicable specification sheet
(see 3.1).

4 .6.5 Rated flow, The differential pressure shall be measured in the valve
positions for which rated flow is required. A flow meter or other accurate means

of measuring flow and pressure drop shall be utilized. The valves shall meet the
flow and pressure drop requirements in the applicable specification sheet
(see 3. 1) The test fluid and temperature for this test shall be in accordance
with 4.5.1.

4 .6.6 First article noise tests. Non-grade B valves shall meet the
scruccureborne noise requirements of 3 .5.5 when tested under the conditions
specified in the applicable specification sheet (see 3.1) and 4 .6.6.1 or 4.6.6.2,
as applicable The maximum allowable one third octave band structureborne noise
level for these test conditions shall not exceed limits specified in the appli-
cable specification sheet (see 3,1) If data taken in these tests indicate higher
noise levels than specified for certain test conditions, additional cests shall be
run in that area co insure chat the noise levels of the applicable specification
sheet are not exceeded,

4 .6.6.1 Non-me terin~ valves and valves without stroke limitin F adiustmencs

Measure the structureborne noise levels in each one third octave band for each
flow position for the test condition specified in the specification sheet. Also
while monitoring the broadband vibration level (10 Hz to 20 kilohertz (KHz) ) ,
measure the peak reading of the transient noise produced when shifting the valve
from one operating position to another. Unless otherwise specified in the

applicable specification sheet (see 3.1) , only the noise produced in the 10 Hz to
10 KHz range shall be evaluated to determine if the valve conforms to the
requirement of this specification. For valves shifted by solenoid, the shift rime
shall be within the requirements listed in 3.4. 6.L. Manual valves shall be
shifted in less than 1 second. Valves which have blocked cenrer or flow to return
in neutral shall not require testing in the neutral position.

4 .6.6,2 Meterin E valves and valves with stroke limitirm adjustments. With

the valve positioned in increments of 5, 10, 25, 50, 75, and 100 percent from
neutral or spring offset position as applicable, measure the structureborne noise
levels for the valve in each one third octave band and flow position for test
condition specified in the applicable specification sheet (see 3.1) For valves
with differential pressure adjustments, che peak cransienc noise produced when
shifting from each position to every other position with che valve adjusted for
the maximum raced flow shall be measured while monitoring the broadband vibration
level (10 Hz to 20 KHz). Unless otherwise specified in the applicable specifica-
tion sheet (see 3.1), only the noise produced in the 10 Hz to 10 KHz range shall
be evaluated to determine if the valve conforms to the requirement of this
specification. For valves shifted by solenoid, the shift time shall be within the
requirements listed in 3,4,6,4, Manual valves shall be shifted in less than 1
second.

4.6.7 Oual ity conformance noise tests Unless otherwise specified
(see 6,2) , all production valves, except noise grade B valves , shall meet
requirement of 3 .5.5 (see 4.6.6) using the following designated sampling
procedure :

13
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(a) The first three valves of each part number shall be tested. Where
different part number valves use the same spool or slide and
sleeve assembly under identical specification flow test condi-
tions , they may be grouped together and treated as a single part
number.

(b) If all three valves tested passed the noise test, then every fifth
valve shall be noise tested.

(c) If one of the valves tested failed the noise test and requires
rework other than seal replacement , then the next five valves
shall be tested. All five valves shall pass the noise test to
implement the sampling plan specified in (b)

If any of the five valves tested fail, the process shall be repeated until the
requirement specified is met.

4. 6.8 Manual actuation. Each valve shall be actuated using manual control
or manual override , as applicable The valve , when manually actuated, shall
operate smoothly without any binding or roughness , and the force required to
ooerate the valve shall be checked and shall not exceed che limits specified in
3’.&.6.l.

4 .6.9 Solenoid actuation.
the conditions listed in 3 .4.6.4

Solenoid operated valves shall be tested under
and shall meet the requirements specified herein

4.6.10 Hydraulic actuation. The differential pressure required to shift
hydraulically operated valves shall be within the limits specified in 3.4 ,6.2 when
tested with any return pressures up to Z& bars (350 lb/in2 gauge) For quality
conformance , the test may be co”ducced with return pressure at atmospheric

4.6.11 Mechanical actuation. Each mechanically operated valve shall operate
within the limits specified in 3 ,4,6.3 when tested with return pressure of
atmospheric and 40 bars ( 580 lb/inz gauge) For quality conformance , the test
shall be conducted with return pressure at atmospheric

4.6.12 Maintainability demonstration test. The maintainability requirements

specified in 3.4. 1.11 shall be demonstrated. The demonstration shall include MTTR
and ease of disassembly/assembly Failure to comply with any or all of the

specified requirements shall result in rejecri On.

4,6,13 Solenoid tests

4.6. 13.1 First article tests. The following tesrs of MI L-s-4040 shall be
conducted as first article tests:

(a) Group L tests (all)
(b) Group 2 tests

L

(1) Vibration
(2) Hi. impact shock
(3) Life (soLenoid may be installed in a valve or test block with

mass no greater than mass of valve which will utilize the
solenoid)
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(c) Group 3 tests

(1) High temperature (altitude requirement not applicable)
(2) Low temperature

NOTE : The vibration and shock tests specified herein may be substituted for che
MIL- S-4040 tests and the number of samples may be reduced to three.

4 .6.13.2 gualitv conformance tests

4 ,6,13.2.1 Insulation resistance. Solenoids shall be tested in accordance
with method 302 of MI L- STD- 202 to insure that the requirements of 3.4.3. 2(d) are
met. The following details shall apply:

(a) Test condition B - test potential 500 volts + 10 percent
(b) Point of measurement - Between coil input leads and case

4 .6,13.2.2 Dielectrical stren~th. The dielectric strength or withstanding
voltage of solenoids shall be tested in accordance with method 301 of MI L- STD-202
to insure that the requirements of 3.4.3. 2(f) are ❑ et The following details
shall apply:

(a) Magnitude of test voltage equals 1500 rms (volts) plus rated
voltage ac 60 Hz.

(b) Nature of potential - Ac rectified.
(c) Ouration of test voltage - 5 to 15 seconds (quality conformance) ;

60 seconds (first article)
(d) Point of application of test voltage - between the coil input

leads and case

Satisfactory performance shall be such that no damage , arcing, breakdown, or
leaking current in excess of O. 5 milliampere is present (see 6.6 regarding
restrictions on re-test of solenoids)

4. 6,13.2,3 Voltage. current and frequency. Each solenoid used shall be
tested to insure that the electrical features specified in 3,4.3.2(a) , (b) , (e)
and (g) are met. The solenoid shall be assembled to the valve which is under
operating pressure (see 4.5.3) and temperature (see 4,5, 1) at time of electrical
tests.

4 .6,13,3 Solenoid continuous duty test. Solenoids shall be tested for
continuous energized duty cycle under normal valve operating loads under the
requirements of 3.4.3.3, Following the test, insulation resistance and dielectric
withstanding vol’cage shall be tested as specified in 4 .6.13.1 and 4,6, 13.2.
Satisfactory performance is demonstrated if the solenoid remains mechanically and
electrically operative as specified herein. This test shall not be required if
the solenoid has previously passed the qualification tests of MI L-S-4040.

4.6.14 High and low temperature Unless otherwise specified in the

applicable specification sheet (see 3.1) , each valve shall be tested for operation
at extreme fluid temperatures as follows :
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(a) High temperature oDeration With the test system bled and charged
to a supply pressure of 3000 lb/in2 gauge, the entire set-up shall
be maintained at 65 i 5-C, for not less than 3 hours. After this
time , the valve shall be cycled by solenoid or manual actuation at
least five times to ensure that no binding of moving parts occur.
Solenoid valves shall also be actuated by manual override to
ensure proper manual operation. There shall be no evidence of
external leakage Any binding or delayed valve response shall
constitute a failure of this test.

(b) Low cemuerature ,operation - The above test shall be repeated with
the entire set-up maintained at 5° c maximum, There shall be no
binding of moving parts or evidence of external leakage. The
pilot operated solenoid values shall not be required to meet the
rate of opera ti,>n specified in 3.4.6.4.

4.6.15 Endurance. Unless otherwise specified, valves shall be endurance
tested to meet che 50,000 cycle replaceable parts requirement of 3.4.1.10. The
valve shall be cycled under ,~cssure (see 4.5.3) by its normal means of operation.
Unless otherwise designated, the three-position valve shall be cycled from one
extreme position to the other. The cycling race for three-position valves shall
noc exceed 12 cycles per minute to permit pressure co reach its maximum value and
hold for a minimum of 2 seconds. For two-position valves, the cycling rate shall
not exceed 19 cycles per minute. Replacement of any operating parts with the
exception of filters or screens shall constitute a failure of the test.

4.6.16 Hi~h shock test, The valve shall be subjected to the grade A, class
1 shock test in accordance with 3.5.2. The valve shall be considered to have
failed the shock test if it does not meet the requirements of any group 3 test of
table I or shows any signs of external or internal damage Release of locking
handles on equipped valves shal”l also be considered a failure

4.6,17 Vibrarion, The valve shall be vibration tested up to and including
50 Hz in accordance with 3,5,3. The valve shall be considered to have failed che
vibration test if it does noc meet the requirements of any group 3 test of cable 1
or shows any signs of external or i“ter”al damage. Release of locking handles on
equipped valves shall also be considered a failure

4.6, 18 Contamination sensitivity. Valves shall be tested in accordance with
3 ,5.6 with the test fluid and temperature specified i“ 4.5.1 and pressure
specified in 4.5,3, The valve performance level shall be measured as follows :

(a) For all manually and mechanic.ally operated valves, the force co
❑ove the spool shall be measured at the intervals specified in
3.5.6, For a valve with an operating handle, the force shall be
measured at the end of the handle Should the spool stick or the
force exceed the limits specified in 3.4.6.1 or 3.$.6.3, the valvs
shall be considered to have failed this test.

(b) For valves that are hydraulically operated, the pilot pressure to
shift the spool shall be measured ac the intervals specified in
3.5.6. Should the spool stick or the pressure exceed the
requirements of 3.&.6.2, the valve shall be considered to have
failed this tesr.
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(c) For solenoid operated valves , a measurement of pressure (port CA or
CB) , flow, position, or other means (see 6,2) versus time shall be
obtained. The measurement shall be sufficient to analyze the
opening transient response in detail Should the valve stick or
the response time exceed the limits specified in 3.4.6.4, the
valve shall be considered to have failed this test.

4.6,19 Noise retest requirements. At the conclusion of Group 1 and 2 tests ,
each first article valve shall be noise tested in accordance with the applicable
testing procedure of 4,6.6. If the valve ‘s noise level has increased above the
allowable levels , the manufacturer shall disassemble the valve to determine why
the noise level increased, The correction shall be made and the noise test
repeated until the allowable noise levels are obtained.

4.6.20 Salt fog. The salt fog test shall be conducted in accordance with
3.5.4. The salt concentration for the water shall be 5 plus or minus 1 percent.
The valve shall be set up in its normal operating mode The duration of the test
shall be 48 hours with a period of 24 hours wec and 24 hours drying. After
completion of testing and cleaning, the base metal of the component shall not be
visible through the coating or finish, nor shall there be any evidence of corro-
sion, peeling, chipping or blistering. The solenoid shall also be examined and
the voltage , insulation test of table I shall be performed. The valve shall be
considered to have failed this test if it does not meet any of these requirements

4.6.21 Fati Eue. When specified, the fatigue test shall be conducted in
accordance with 3.5, 7. Any evidence of structural failure or external leakage in
excess of the values specified in 3 ,4,5,1 shall constitute a failure of the test.

4.7 Inspection of packazing. Sample packages and packs , and the inspection
of the preservation, packing and marking for shipment and storage shall be in
accordance with the requirements of section 5 and the documents specified therein.

5. PACWGING

(The packaging requirements specified herein apply only for direct Government
acquisition. For the extent of applicability of the packaging requirements of
referenced documents listed in section 2, see 6.8. )

5.1 General requirements

5 .1.1 Cleanine and drving. Cleaning and drying of valves shall be in
accordance with MI L-P-116. Unless otherwise specified (see 6.2) , any of the
processes or procedures specified in MI L. P.116 can be used provided there is no
degradation of the valve seals , nonmetallic materials , or electrical components
(solenoids) Care shall be taken after cleaning to ensure char the valve is not
contaminated prior to or during preservation and packing.

5 .1.2 Preservation fluid. Unless otherwise specified (see 6.2) , the
preservative fluid shall be in accordance with MI L-H-6083 For applications where
petroleum based pre,senative fluid in accordance with MIL-H-6083 is not desirable,
then the alternate fluid shall be either of the following:
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Phosphate ester systems : Use fluid in accordance with MI L-H-19L57 and
completely fill valve.

Water glycol system: Use water glycol with a rust inhik,itor as
specified (see 6.2). Flush valves with water
glycol prior to installation.

The cleanliness of the preservative fluid shall meet the following requirements :

(a) Particle count:

Maximum number of
Particulate size particles per

(micrometer) 100 milliliters

greater than 15 14,000
greater rhan 25 2,500
greater than 50 400

No particles over 500 micrometers, except fibers are
shall be defined as particles with a length at least
diameter.

(b) Water count shall be not more than 0.03 percenc

permitted, Fibers
10 times the

by volume.

5.2 Preservation and packing. Preservation and packing shall be level A

~

or C (see 5 .2.1 or 5.2.2) as specified (see 6.2).

5,2.1 Level A. Immediately after the cleaning and drying cycle (see 5.1.1) ,
valves shall be filled with preservative fluid (see 5.1.2) and drained to ensure

complete coverage of the areas within the valve Care shall be exercised to
prevent contamination of the valve by sealing it in a heat-sealed plastic bag of
commercial quality and compatible with the presemative fluid. Unless otherwise
specified (see 6.2), the valves shall be packed in waterproof or weather-resistant
paperboard folding, set.”p , fiberboard, or cleat ed-pl~ood boxes conforming to
PPP-B-566, PPP-B-676, PPP-B-636, or PPP-B-601 respectively.

5.2.2 Level C. Inunediate Ly after the cleaning and drying cycle (see 5.1.1) ,
preservation and packing of equipment a“d accessories shall be accomplished Co
afford proceccion against contamination, corrosion, and physical damage during. .
shipment from the supply source to the first receivi”~ a.ctivicv for immediate use
The contractor’ s normal- retail ,or wholesale pr.eservat~on a“d packing methods may
be utilized when such methods meet the requirements of this level.

5.3 Marking. In addition to arty special marking required, interior packages
a“tidexterior shipping concai”ers shall be marked in accordance with MI L-sTO- 129,
and include the following:

(a) Specification sheet part numbe~.
(b) Month and year of manufacture,
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5 .3.1 Special marking. Preserved assemblies shall be tagged, and the
individual unit container and exterior shipping container marked or labeled wi.ch
the following:

“The interior of this item has been cleaned and examined and was coated
(or filled) with (list type of preservative,
Military specification number as applicable)

6. NOTES

(This section contains information of a general or
may be helpful, but is not ❑andatory, )

fluid brand name or
on (this date) “

explanatory nature that

6, 1 Intended use The valves covered by this specification are intended for
use in shipboard hydraulic systems utilizing petroleum base hydraulic fluids
With proper selection of preservative fluid (see 5. 1.2) , the valves can be used in
other hydraulic systems utilizing other hydraulic fluids compatible with
MI L-R-832L8 seals.

6.2 Acquisition requirements Acquisition documents must specify the
following:

(a)
(b)
(c)
(d)

(e)
(f)

(g)
(h)

(i)

(j)
(k)

(1)

Title , number and date of this specification.
Title, number and date of the applicable specification sheet.

Applicable specification sheet part number,
Issue of DODISS to be cited in the solicitation, and if required,
the specific issue of individual documents referenced (see 2 .1.1
and 2.2).

When first article inspection is required (see 3.2)
If pin locks and guards are required (see 3.4.1.8)
Nameplate and indicator plate data required (see 3.4.1. 12)
Test circuit for contamination sensitivity test if ocher than
specified (see 3.5,6).

Quality conformance noise test , if other than specified
(see 4.6.7).

Contamination sensitivity test measurement (see 4.6. 18(c))
Level of presentation, packing, and marking required (see 5.1,
5.2, and 5,3),

Presentation fluid if other than specified (see 5.1,2)

6.3 Consideration of data requirements The following data requirements
should be considered when this specification is applied on a contract. The

applicable Data Item Oescripcions (DID’s) should be reviewed in conjunction with
the specific acquisition to ensure that only essential data are requesred/provided
and that the DID’ .s are tailored CC, reflect the requirements of the specific
acquisition. To ensure correct contractual application of the data requirements ,
a Contract Data Requirements List (DD Form 1423) must be prepared to obtain the
data, except where 000 FAR Supplement 27 .475-1 exempts the requirement for a
DD Form 1423.
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Reference Paraprauh DID Number DID Title SUFK es ted Tailorinq

3.3 UDI-T-231’31 Certification data for .....

level I material

3 .4.1 & appendix DI-DRPR-8C1651 Engineering drawings .....

4.3 DI-T-5315 First article qualification .....

test plan

6.3 DI-T-49D2 First article inspection .....

report

4.6 DI-T-5329 Inspection and test reports Contractor format

The above DID’s were those cleared as of the date of this specification. The
current issue of DOD 5010. 12-L, Acquisition Management Systems and Data Require.
men -- .Untrol List (AMSDL) , must be researched to ensure chat only current,
‘Leared DID’s are cited on the DD Form 1423.

6.4 First article. When first article inspection is required, the contract-
ing officer should provide specific guidance co offerors whether the item(s)
should be a preprod”ction sample, a first article sample, a first production item,
a sample selected from the first _ production items, a standard production item

from the contractor’ s currenc inventory (see 3 ,2) , and the number of items to be
tested as specified in 4.3. The contracting officer should also include specific
instructions in acquisition documents regarding arrangements for examinations ,

appr Oval Of first article test results, and disposition of first articles.
Invitations for bids should provide that the Government reserves t:he right co
waive the requireme”c for samples for first article inspection to those bidders
offering a product which has been previously acquired or tested by the Government ,
and that bidders offering such products , who wish to rely on such production or
rest , must Eur”ish evidence with the bid that prior Government approval is
presently appropriate for the pending contract, Bidders should not submit
alternate bids unless specifically requested to do so in che solicitation,

6.&. l First article a“d drawin~ aDD roval For items which will be used on
U.S. Navy ships, first article and drawing approval by the Hydraulic Control
System and Compo”e”t Sta”dardizacio” branch of the Naval Sea Systems Command
(NAVSEA 561{16) is required. Acquisition activities will not be required to obtain
and submit first article cesc reports and drawings to NAVSF.A when the offeror

provides evidence that the item being offered has been approved by NAVSEA and the
offeror attests that such approval is still valid and has not been rescinded. Any
changes to the revision of a drawing approved by NAVSEA will require res”bmittal
for NAVSEA review and approval of the chang~ and any applicable first article tes~
requirements resulting from the change Unless otherwise specified in the
contract, drawings and first article test reports may be submitted to NAVSSA by
either the acquisition activity or the offeror. When an offeror ~.ishes to obtain
first article approval on similar items, he may submit a first article cesc report
for NAVSF.A approval in which the number of tests are minimized in order to

eliminate duplicate testing of identical and similar items. Offerors wishing to
obtain first article approval on a whole family of similar “.alves are enccmraged
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to submit a test plan for approval in advance of testing. If a test plan has been

appr Oved in advance of testing, first article test reports should cite the test
plan as the basis for approval by extension, Whenever approval based on extension
from a previous test is requested, the test report from which extension is sought
must be identified. The test report from which extension is requested need not be
submitted with the request for extension but must be provided when requested by
the approving activity.

6 .4.1.1 Extension of first article tests. In general, NAVSEA will consider

aPPr Oval Of the foil Owing extensions of tests between similar valves.

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(i)

(j)

(k)

(1)

Proof uressure Extension will be considered when pressures , area
subject to pressure, fasteners and parts used to contain the
pressure are equivalent.

Leakave Extension will be considered when the pares subject to
leakage are the same as used in the tested assembly,

Differential pressure at rated flow. Extension will be considered
when the valves use the same spool and sleeve assembly.

Actuation. The various types of actuation tests can be considered
for extension when the actuators are basically identical and the
valve spool is of the same diameter as in the tested assembly.

w. Extension of noise tests from tested assemblies will be
considered when the slide and sleeve assembly is the same as in a
tested assembly and the test conditions for fluid, temperature and
flow rate are identical

High and low temperature Extension requirements will be subject
to review but it is expected that extension will be considered
when the method of actuation and the spool/sleeve configuration is
similar and the spool diameter is identical to the tested item.

Endurance While this is subject to specific review it is expected
that extension may be possible from testing a solenoid operated
valve of each size.

HiEh shock. It is expected that extension from the test of a valve
of each type actuation and size will be considered.

Vibration. It is expected that extension from the test of one
solenoid operated valve and one manually operated valve of each
size will be considered,

Contamination sensitivity. Extension from testing one solenoid
operated and one hydraulically operated valve for each size spool
will be considered,

Facicue. The similarity between the tested valve and items to be
extended on the basis of similarity will be carefully reviewed.
Items with similar bodies will be considered for extension.

Solenoid continuous duty test The solenoid continuous duty test
for a solenoid will be considered for extension to any val;e
assembly on which the solenoid is used.

6 .4.2 Disposition of first article samples, Unless otherwise prohibited by
the contract, the offeror may deliver first article items which meet or have been
refurbished co meet the specification requirements for new items except chac
pressure containing items (bodies , end caps , fasteners , seals , etc. ) which have

been subjected to a fatigue test must not be used. Items subjected to fatigue
testing must be marked as not suitable for use
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6 ,4.3 Technical manuals The requirement for technical manuals should be
considered when this specification is applied on a contract, If technical manuals
are required, military specifications and standards chat have been cleared and
listed in DOD 5010, 12-L, Acquisition Management Systems and Data Requirements
Control List (AMSDL) must be listed o“ a separate Co”tract Data Requirements List
(DD Form 1423) , which is included as an exhibit to the contract. The technical
manuals must be acquired under separate contract line item in the contract.

6.5 Part or idenrifyi”~ “umber (PIN) The PIN to be used in acquiring the
directional Control valve to this specification should be i“ accordance wi~h rhe

applicable specification sheet (see 3. 1)

6.6 Material safety Precautions The application of the dielectric strength
test of L .6.13.2.2 is degrading and is not to be applied to delivered valves. If
a dielectric strength test is to be applied at valve overhaul, the applied voltage
should be in accordance with the original manufacturer, s recommendations but not
less than 500 volts.

6.7 Fluid viscosity fluid temueracure data. The test conditions specified
in the specification sheets are stated in terms of fluid viscosity since the
viscosities of the fluids specified for testing can vary by 10 percent or more at
40” C. The manufacturer may determine test temperature based on viscosity test of
the fluid being used. However , in order to facilitate testing and minimizing the
necessity for determination of test temperature based on actual fluid viscosity,
the Government will accepc test data for viscosity requirement identified below
without data showing actual fluid viscosity. The manufacturer must periodically
verify that the actual viscosity is within the applicable specification require-
ments for the fluid being used.

Acceptable fluid temperature ran~e

Viscosity

requirement MI L-H-17672 (’2135 TH> MI L-L-17331 (2190 -TEP>

50 Centistokes Above 43-C (118” F) Above 52-C (125-F)
(Maximum)

75 Cencistokes Above 313-C (1OO” F) Above 43-C (llO” F)
(Maximum)

75 to 97 35 Co 313°C 40 to 43° C
Centistokes (95 to 100” F) (104 co llO” F)

6.8 Sub-contracted material and parts. The packaging requirements of
referenced documents listed in section 2 do not apply when material a“d parts are .
acquired by the contractor for incorporation into the equipment and lose their
separate identity when the equipment is shipped.

6.9 Drawine recommendations The specification sheets identify all
technical requirements and ems”re i“cerchangeabilicy of various manufacturer’ s
valves Therefore, drawings are “OC normally required for reacq”is. ition purposes
Data is recommended which will permit emergency repair of the valves when the
manufacturer is unable to repaiz or provide repair parts within the required time
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Accordingly, only limited technical data rights are required when the items being
acquired are completely identified by the specification sheers. Level 3 drawings

are not required for proprietary quieting technology except as necessary to permit
emergency repair, A contractor with the right to furnish limited data, may
furnish such limited data directly to the Government rather than through the prime
contractor

6,10 Subiect term (key word) listing

Control valve

Hydraulic componenc
Hydraulic control
Hydraulic operated
Solenoid operated

Preparing activity:
Navy - SH
(Project 481 O-NO76)
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APPENDIX

ENGINEERING DRAWINGS TECHNICAL CONTENT REQUIREMENTS

10, SCOPE

10.1 -. This appendix covers the technical requirements that should be
included on drawings when required by the contract or order. This appendix is

mandatory only when data item description DI-DRPR-80651 is cited on the
DD Form 1423.

20. APPLICABLE DOCUMENTS

20, 1 Government documents

20. 1.1 Specifications standards , and handbooks The following specifica-
tions , standards , and handbooks form a part of this document to the extent
specified herein. Unless otherwise specified, the issues of these documents are
those listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and supplement thereto , cited in the solicitation,

SPECIFICATION

MILITARY
DOD- D-1OOO - Drawings , Engineering and Associated Lists

STANDARD

MILITARY
DOD- STD-1OO - Engineering Drawing Practices

(Unless otherwise indicated, copies of federal and military specifications,
standards , and handbooks are available from the Naval Publications and Forms
Center, (ATTN: NPODS) , 5801 Tabor Avenue, Philadelphia, PA 19120-5099. )

20.2 Non-Government publications The following document(s) form a pare of
this document to the extent specified herein, Unless otherwise specified, the
issues of the documents which are DOD adopted are those listed in the issue of the
DODISS cited in the solicitation. Unless otherwise specified, the issues of
documents not listed in the DODISS are the issues of the documents cited in the
solicitation.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
Y32 .10 - Graphic Symbols for Fluid Power Diagrams (DOD adopted)

(Application for copies should be addressed to the American National
Standards Institute Inc , 1430 Broadway, New York, NY 10018. )

(Non- Goverrunent standards and other publications are normally available from
the organizations that prepare or distribute the documents These documents also
may be available in or through libraries or other informational services )
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MIL-V-868 (SH)
APPENDIX

30. DRAWINGS

30.1 En Eineerinc dcawin~s technical content rc!auirements. Engineering
drawings and associated lists shall meet the requirements of DOD-[) -1OOO for Level
3 drawings

30.1.1 Quiet com~onent technology. Level 3 drawings are not required for
proprietary quieting technology except as necessary for emergency repair of che
valves This quiet technology includes manufacturing drawings and processes

30 .1.2 Assemblv drawin~s. Valve assembly drawings in accordance with
DOD- STD-1OO shall be prepared which do not concain any restrictions as to limited
data. AS a minimum, each drawing shall contain the following in fc,rmation:

(a) Outline dimensions of the valve or valve assembly.
(b) Cross -sectional views showing internal flow paths.
(C) ANSI Y32 1- .ymbol of the valve.
(d) Port locacion and dimensions.
(e) Associated parts list.
(f) Torque requirements for all cbreaded fasteners

(g) Dry and wet weight of tbe valves. (Calculated values may be
ir.dicated when the actual weight is unknown, )
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