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(See 6.8)

M LI TARY SPECI FI CATI ON

FILTERS (HYDRAULIC), FILTER ELEMENTS (H GH EFFI Cl ENCY),
AND FI LTER DI FFERENTI AL PRESSURE | NDI CATORS,
GENERAL SPECI FI CATI ON FOR

This specification is approved for use by the Naval Sea Systens Command,
Departnent of the Navy, and is available for use by all Departnents and
Agenci es of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers hydraulic filter housings, filter
elements, and associated differential pressure indicators for use in ship
hydraulic control systens with an operating pressure up to 3,000 pounds per square
inch (1b/in?).

1.2 Classification. Filter housings, filter elenments, and differential
pressure indicators shall be of the envel ope sizes specified in the applicable
specification sheet (see 3.1) and shall be designated as shown in the applicable
specification sheets

2. APPLI CABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards, and handbooks. The follow ng
specifications, standards, and handbooks forma part of this docunent to the

extent specified herein. Unless otherw se specified, the issues of these
docunents are those listed in the issue of the Departnent of Defense Index of
Specifications and Standards (DODI SS) and supplenent thereto, cited in the
solicitation (see 6.2).

Beneficial comments (recommendations, additions, deletions) and any pertinent
data which may be of use in improving this document should be addressed to:
Commander, Naval Sea Systems Command, SEA 55Z3, Department of the Navy,
Washington, DC 20362-5101 by using the self-addressed Standardization Document
Improvement Proposal (DD Form 1426) appcaring at the end of this document or
by letter.

AVEC N A FSC 4330
DI STRI BUTI ON STATEMENT A. Approved for public release: distribution is unlimted.
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Fi berboard; Corrugated and Solid, Sheet Stock
(Container Gade), and Cut Shapes.

Valves, Fittings, and Flanges (Except for Systens
I ndicated Herein); Packaging of.

- Preservation, Methods of.

Shock Tests, H. I. (H gh-Inpact) Shipboard
Machi nery, Equi pment, and Systens, Requirenents
for.

- Connector, Receptacle, Electric, Box Munting,

Sol der Contacts, AN T?/pe.

Hydraulic Fluid, Petroleum Base: Aircraft,
Mssile, and O dnance.

Lubricating G|, Steam Turbine and Gear, Mderate
Servi ce.

- Lunber and Plywood, Fire-Retardant Treated.

Hydraulic Fluid, Fire-Resistant, Non-Neurotoxic.
Hydraulic Fluid, Catapult, NATO Code Number H 579.
Filter Housings, Hydraulic Single El enment.

- Filter Housings, Hydraulic, Duplex.
- Filter Housings, Hydraulic, Three Elements.

Filter Elements Hydraulic. Disposable.

- Filter Indicators,” Differential Pressure,

Hydraul i c.
Filter Unit, Fluid, Pressure MXU-408/M Absolute 5
Mcron, Hydraulic.

Engi neering Drawing Practices.

Mechani cal Vibrations of Shipboard Equipnent (Type
| - Environmental and Type Il - Internally
Excited).

- Wl ding and Casting Standard.

Insert Arrangements for ML-C 5015 M L-C 22992
(Casses C, J, and R), and ML-C 83723 (Series
1) Electrical Connectors.

DOD Materiel Procedures for Devel opment and
Application of Packaging Requirements.

Packagi ng Requirenment Codes,

Hydraulic System Conponents, Ship Metric.

copies of federal and mlitary specifications,

standards, and handbooks are available fromthe Naval Publications and Forns
Center, (Attn: NPODS), 5801 Tabor Avenue, Philadelphia, PA 19120-5099.)



Downloaded from http://www.everyspec.com

M L- F- 24402E( SH)

2.2 Non-Government publications. The follow ng docunents forma part of
this docunent to the extent specified herein. Unless otherw se specified, the
I ssues of the docunents which are DOD adopted are those listed in the issue of the
DODISS cited in the solicitation. Unless otherw se specified, the issues of
docunents not listed in the DODI SS are the issues of the documents cited in the
solicitation (see 6.2).

AVERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI)
Y¥32.10 - Gaphic Synbols for Fluid Power Diagrams. (DoD adopted)

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

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM
D 3951 - Standard Practice for Commercial Packaging. (DoD adopted)

(Application for copies should be addressed to the Anerican Society for
Testing and Materials, 1916 Race Street, Philadel phia, PA 19103.)

NATI ONAL FLUI D POWNER ASSOCI ATI ON ( NFPA)
T2.6.1 - Method for Verifying the Fatigue and Static Pressure
Ratings of the Pressure Containing Envel ope of a Metal
Fluid Power Conponent.

(Application for copies should be addressed to the National Fluid Power
Association Inc., 3333 North Mayfair Road MI|waukee. W 53222.)

SOCI ETY OF AUTOMOTI VE ENG NEERS ( SAE)
ARP 901 - Bubbl e-Point Test Method.

(Application for copies should be addressed to the Society of Autonotive
Engi neers, 400 Conmonweal th Drive, Warrendale, PA 15096.)

(Non- government standards and ot her publications are normally available from
the organizations that prepare or distribute the docunents. These docunents al so
may be available in or through libraries or other information services.)

2.3 Order of precedence. In the event of a conflict between the text of
this document and the references cited herein (except for related specification
sheets), the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regul ations unless a specific exenption
has been obt ai ned.

3. REQUI REMENTS

3,1 Specification sheets. The individual itemrequirenents shall be as
specified herein and in accordance with the applicable specification sheet. In
the event of any conflict between the requirenents of this specification and the
specification sheet, the latter shall govern.
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3.2 Qualification. The filter assenblies, filter elements, and differentia
pressure indicators furnished under this specification shall be products which are
authorized by the qualifying activity for listing on the applicable qualified
products list at the time of award of contract (see 4.3 and 6. 3).

3.3 Materials. Mterials and coatings shall conformwth the materia
requirenents specified in ML-STD-2193. \Were threaded connections are used
between the filter bow and housing, the thread design and naterials shall be
selected to prevent galling. The bow and head shall be constructed of dissimlar
materials which do not gall when in contact or of simlar materials which have a
hardness difference of not |ess than 45 Brinell points. Plating or coating
threads to achi eve hardness difference shall not be permtted.

3.3.1 Recovered material s. Unless otherw se specified herein, al
equi pnent, material, and articles incorporated in the products covered by this
specification shall be new and may be fabricated using materials produced from
recovered materials to the maxi mum extent practicable w thout jeopardizing the
intended use. The term “recovered materials” means materials which have been
collected or recovered fromsolid waste and reprocessed to become a source of raw
materials, as opposed to virgin raw materials. None of the above shall be
interpreted to mean that the use of used or rebuilt products is allowed under this
specification unless otherw se specifically specified.

3.3.2 Conpatibility. Filter assenblies and differential pressure indicators
shal | be conpatible with the fluids identified in the conpatibility requirenents
in ML-STD 2193

3.3.2.1 Filter elenment conpatibility. Filter elenent materials shall be
conmpatible with hydraulic fluids containing up to 5 percent water, which shall not
result in degradation of element performance. The hydraulic fluids are identified
in the conpatibility requirenents in ML-STD 2193

3.3.3 Filter element media. |If the filter element is of the type wherein
resinous or other material is used for elimnation of inperfections, not more than
2 percent of the filtering area shall be covered by the applied material, Filter

el ement media having an initial bubble point of less than 3 inches of water before
repair shall be cause for rejection (see 4.7.2.1). After repair,the nininmum
bubbl e point on production elenents shall be 90 percent of the m ni mum bubbl e
point of the qualification test element with the |owest bubble point, but shall be
not |ess than 4.5 inches.

3.4 Construction. Unless otherwi se specified herein, the design, parts, and
construction of filter housings, filter elements, and differential pressure
indicators shall conformto the construction requirenents specified herein, in
M L- STD- 2193, and in the applicable specification sheets.

3.4.1 FEiler assenblies. Filter assenblies (filter element and housing)
shall be of the full-flow type, with flow through the filter elenent being from
outside-in. Filter assemblies shall be constructed so that fluid entering the
filter housing cannot inpinge directly upon the filter elenment nmedium The filter
assenblies shall be such that the filter el ements cannot be installed reversed.

L
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The filter assenblies shall permt the removal of the filter element within the
el ement renoval clearance envel ope shown on the applicable specification sheets,
wi thout disconnecting fittings or disturbing nountings. Filter assenblies shal
meet all requirenments with the maxi num el ement diameter permtted for the size

el ement used in the assenbly.

3.4.1.1 Mounting. The equipnent shall include provisions for solid nounting
of the filter assenblies. The mounting provisions shall neet the shock
requirements of 3.5.1. The nounting shall wthstand the wench | oads required for
maki ng tube connections and replacing filter elements.

3.4.1.2 Conponents. The conponents conprising the filter assenblies such as
check valves, differential pressure indicators, and relief valves, shall permt
repair or replacement of the conponents w thout having to replace the filter
housing or manifold. Internal valves shall have replaceable seats

3.4.1.3 Interchangeability. In no case shall parts be physically
i nterchangeabl e or reversible unless such parts are also interchangeable or
reversible with regard to function, performance, and strength.

3.4.2 Filter housings. The filter housings shall neet the flow ates
specified in the applicable specification sheets. These flowates are based on
the use of fluid in accordance with ML-L-17331

3.4.2.1 Filter housing bows. Filter housing bows shall utilize threaded
connections between the filter bow and housing. The entering ends of the bow
and housing threads shall incorporate a blunt start in which the partial thread at
the entering end is renoved to prevent crossing of threads during assenbly.
Filter housings shall be provided with square wench flats to facilitate bow
removal during filter elenent replacenent. The threaded filter bow s shall be
provided with not |ess than 2-inch wide knurling conpletely around the bow
ci rcunference

3.4.2.2 Drain plug. Filter housings shall be equipped with a drain plug
The positioning of the drain plug shall permt maxinum drainage of oil fromthe
assenmbly during filter elenent replacenent.

3.4.2.3 Loads. Filter housings shall wthstand the structural |oads inposed
by the tests (see 4.3). In addition, the filter housing shall be of such strength
and rigidity as to withstand the wench |oads required for making tube connections
and replacing filter elements.

3.4.3 Filter elenents. Filter elenents shall be constructed with an outer
wap of metal screen or perforated metal to protect the filter media pack from
damage during handling.

3.4.4 Protective and control devices

3.4.4.1 Differential pressure indicators. Filter assenblies shall be
equi pped with differential pressure indicators. The indicators shall conformto
the envel ope and mal e gl and di mensi ons shown on the specification sheet for
differential pressure indicators and shall be mounted to the filter assenbly using

Source: https://assist.dla.milr) -- Downloaded: 2016-07-23T13:21Z
Check the source to verify that this is the current version before use.
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the porting detail shown on figure 1. The filter housing shall pernit the
mounting of any indicator in not less than two of four 90-degree orientations.
Three-el enent filter assenblies (see the applicable specification sheet) shal
have an indicator installed which can be rotated 180 degrees to permt view ng
from either side of the assenbly.

3.4.4.1.1 Mechanical differential pressure indicators. Mechanica
differential pressure indicators shall actuate, by raising a red indicator, at a
filter element differential pressure value specified in the applicable
specification sheet. The indicator shall have a surge |ockout to prevent
actuation for not less than 5 seconds for differential pressures equal to or |ess
than a val ue specified in the applicable specification sheet. The indicator shal
not inadvertently actuate under the vibration of a 20 gravity shock | oad. Once
actuated, the red indicator shall be constructed so that it can be manually reset
at 3,000 1b/in® operating pressure without the assistance of any tool

3.4.4.1,2 Electrical differential pressure indicators. Electrica
differential pressure indicators shall actuate by raising a red indicator and
maki ng el ectrical contacts sinultaneously at a filter elenent differentia
pressure val ue specified in the applicable specification sheet. The electrical
connector shall conformto class, size, insert arrangenent, and style requirenents
of MS3102 as identified by part or identifying nunber (PIN); M3102R-10SL-3P. The
electrical rating on the single-pole, double-throw switch shall be 5 anperes at
110 volts alternating current (Vat), 28 volts direct current (Vdc) (resistive),
and 3 anperes at 100 Vac, 28 Vdc (inductive). The switch shall be constructed
with a removable 2-watt, 6800-ohmresistor installed internally across the
normal |y open contacts, for possible use in a supervised nonitoring system
Electrical connector pins A and B, in accordance with ML-STD-1651, arrangenent 3,
shal| be connected to the normally open contacts. The indicator shall have a
surge |lockout to prevent actuation for not |ess than 5 seconds for differentia
pressure equal to or less than a value specified in the applicable specification
sheet.  The indicator shall not inadvertently actuate under the vibration of a 20
gravity shock load. Once actuated, the red indicator shall be constructed so that
it can be nmanually reset at 3,000 1b/in? operating pressure without assistance of
any tool.

3.4.4.1.3 Gauge-type differential pressure indicators. Gauge-type
differential pressure indicators shall have a differential pressure range as
specified in the applicable specification sheet. The indicators shall be marked
in 10-1b/in? graduations with identifying nunbers every 20 lb/in?’. Gauges shal
not be redlined. Gauges shall withstand forward and reverse differentia
pressures of up to 3,000 1b/in* without any zero shift or |oss of accuracy
Accuracy shall be within plus or mnus 11 1b/in®.

3.4.4.2 Bleed valve. Each filtration circuit of each filter assembly shall
include a safety bleed valve to vent systempressure fromthe filter bows, thus
allowing safe disassenbly
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3.4.4.3 Bypass-relief valve. Filter assenblies designated type R (see the
applicabl e specification sheet) shall have a relief valve to automatically bypass
hydraulic fluid, in the event of excessive flow restriction through the filter
elements. The relief valve shall be set in accordance with the setting specified
in the applicable specification sheet. The relief valve shall be integral to the
filter housing

3.4.4.4 Selector valves. Three-way, three-position, directional-control
val ves shall be incorporated into duplex filter assenblies. Valve levers or
handl es shall be provided with a latch or other nechanismto prevent inadvertent
operation. Flow shall not be shut off when shifting fromone position to another
Wth dummy elenents installed and with a flow of at |east one-half of the
housing’s rated flow, the differential pressure across the filter assenbly during
shifting shall be not greater than 50 1byin*. The maxinum torque required to
change val ve positions under test flow conditions shall be not greater than 40
f oot - pounds.

3.4.4.5 Check valves. Duplex filter assenblies shall use check valves to
prevent the reverse flow of fluid through the filtration circuits. Maximm
cracking differential pressure shall be 8 1b/in®*. Leakage, with the filter bows
renoved and measured at differential pressures of 5 and 3,000 1b/in?, shall be not
greater than 2 mlliliters (nm) per mnute in each flow passage after conpletion
of pressure cycle testing (see 4.7.1.9).

3.4.5 Wlding and allied processes. Wlding and allied processes shall be
in accordance with ML-STD-278 for the filter housing pressure vessel or
structural welds, as applicable.

3.5 Performance. Filter assenblies, filter housings, differential pressure
indicators, and filter elements shall perform as specified when subjected to the
exam nation and tests specified in 4,3 and 4. 4.

3.5.1 Shock. Filter assenblies and differential pressure indicators shal
meet the shock requirenments of ML-S-901 for grade A class | equipnent.

3.5.2 Fatique inpulse. When required by the applicable specification sheet,
the filter assenblies and differential pressure indicators shall wthstand,
without failure, 10 mllion inmpulse pressure cycles in accordance with NFPA
T2.6. 1.

3.5.3 Proof pressure. Filter assenblies and differential pressure
indicators shall withstand a proof pressure as specified in the applicable
specification sheet wthout evidence of permanent deformation, malfunction, or
external |eakage.

3.5.4 Housing pressure drop. The pressure drop through the filter housing
at maxinumrated flow, with dummy elements installed, shall be not greater than
the value specified in the applicable specification sheet. The dumy el enents may
be constructed to mnimze element flow |loss, but the elenent end caps shall be
solid, except for the normal hole in the element outlet, and shall conply with the
maxi mum envel ope di mensions specified for the appropriate filter elements.
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3.5.5 Burst pressure. Filter assenblies shall withstand a burst pressure as
specified in the applicable specification sheet. The filter assenblies shall not
rupture under this pressure. The burst pressure test is required for those filter
assenblies which are not subjected to the fatigue inpulse test specified in
4.7.1.2 (see ML-F-24402/1 and M L-F-24402/3).

3.5.6 FEiltration. The filter element shall exhibit the follow ng
performance values (see 4.7.2.2 through 4.7.2.5.1).

(a) Filtration efficiency. A filtration efficiency (contamnants
removal ) equal to or greater than the value specified in the
applicable specification sheet.

(b) Dirt holding capacity. A capacity equal to or greater than the
val ue specified in the applicable specification sheet at the
specified pressure drop.

(c) Cean elenent pressure drop. At rated flow of fluid in accordance
with ML-L-17331, a clean element pressure drop equal to or |ess
than the value specified in the applicable specification sheet.

3.5.7 Collapse pressure. The filter elenment collapse Fressure shal | be
equal to or greater than the value specified in the applicable specification sheet
(see 4.7.2.5.2).

3.5.8 Reverse flow. The filter element shall withstand, without damage,
reverse flow and differential pressure surges as specified in the applicable
specification sheet (see 4.7.2.5 3).

3.5.9 Media nmigration. There shall be no nmedia migration fromthe filter
el ement when subjected to the vibration test specified in 4.7.2.7.2.

3.5.10 Flow fatiqgue. The filter elenent shall withstand, w thout danage
the nunmber of flow fatigue pressure cycles specified in the applicable
specification sheet (see 4.7.2.6)

3.5.11 Vibration. The differential pressure indicators furnished under this
specification shall meet the requirements of ML-STD167-1, type | environmenta
vibration up to and including 50 hertz (Hz) (see 4.7,1.3).

3.6 ldentification

3.6.1 Filter housing. Each filter assenbly shall be clearly and permanently
identified by an attached identification plate containing the follow ng
information (except for the ANSI fluid synbol, which may be put on a separate
plate alone):

(a) Number and date of this specification.

(b) Filter assenbly specification part nunmber (see the applicable
specification sheet).

(c) Manufacturer’s part or draw ng nunber.

(d) Manufacturer’s nanme or trademark
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(e) ANSI fluid synbol (see ANSI Y32.10).

(f) Relief valve setting, where applicable.

(g) Replacenent filter element specification part number (see the
appl i cabl e specification sheet).

. 3.6.1.1 Selector valve positions. On duplex filter assemblies, the three
positions of the selector valve shall be clearly marked to indicate the filtration
circuit selected.

3,6.1.2 Ports. Inlet and outlet ports shall be clearly and permanently
marked IN and QUT, respectively. Drain and vent ports shall be clearly and
permanent |y marked DRAIN and VENT, respectively.

3.6.1.3 Filter bowls. The threaded filter bows shall be clearly and
permanent|y marked “Hand Tighten Only.”

3.6.1.4 Alumnum conponents. Pressure-containing alum num conponents of the
filter assenblies shall be permanently marked on the part with the alloy and
tenper of the aluminum Mlitary standard hardware and al umi num parts internal to
the filter assenbly are exenpt fromthis marking requirement.

3.6.2 Filter element. Each filter element shall be clearly and permanently
tdentified vu Lie clused end. The ftollouwing inluvimation shail be providedg:

a) Filter element specification part nunmber (see the applicable
specification sheet)

) Manufacturer’s part or draw ng nunber.

) Manufacturer’s nane or trademark.

b
c
d) Noncl eanabl e

(
(
(
(
3.6.3 Differential pressure indicator. Each differential pressure indicator

shall be clearly and permanently identified by an attached identification plate
containing the follow ng information

(a) Differential pressure indicator specification part nunber (see the
appl i cabl e specification sheet).

(b) Manufacturer’s part or draw ng nunber.

(c) Manufacturer’s name or tradenark.

(d) Actuating pressure with tolerances (for indicators furnished with
mechani cal or electrical indicators).

3.6.4 Special marking. Each assenbly shall incorporate appropriate caution
or warning plates as necessary, to assure |ubrication and assembly procedures
which will prevent galling of threads during el enent replacenent.

3.7 Wrkmanship. Dinensions and tol erances shall be as specified herein and
on the applicable specification sheet. |f the tolerances specified are not

stringent enough, suggest tightening the requirenent specified.
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4. QUALITY ASSURANCE PROVI SI ONS

4.1 Responsibility for inspection. Unless otherw se specified in the
contract or purchase order, the contractor is responsible for the performance of
all inspection requirements (exam nations and tests) as specified herein. Except
as otherw se specified in the contract or purchase order, the contractor may use
his own or any other facilities suitable for the performance of the inspection
requi renents specified herein, unless disapproved bK the CGovernnent. The
Government reserves the right to performany of the inspections set forth in this
specification where such inspections are deemed necessary to ensure supplies and
services conformto prescribed requirenents.

4.1.1 Responsibility for conpliance. Al items shall neet all requirenents
of sections 3 and 5. The inspection set forth in this specification shall becone
a part of the contractor’s overall inspection systemor quality program The
absence of any inspection requirenents in the specification shall not relieve the
contractor of the responsibility of ensuring that all products or supplies
submtted to the Governnent for acceptance conply with all requirenents of the
contract,  Sanpling inspection, as part of the manufacturing operations, is an
acceptabl e practice to ascertain conformance to requirenents, however, this does
not authorize subm ssion of known defective naterial, either indicated or actual,
nor does it commt the Government to accept defective naterial

4.2 Qassification of inspections. The inspection requirenents specified
herein are classified as follows:

(a) Qualification inspection (see 4.3).
(b) Quality conformance inspection (see 4.4).

4.3 Qualification inspection. Qualification inspection shall be conducted
at a laboratory satisfactory to the Naval Sea Systems Command ( NAVSEA)
Qual ification inspection shall consist of the examnation and tests specified in
table I. Tests shall be perforned in the sequence shown in table |I. Failure of
any test shall be cause for rejection

16



Downloaded from http://www.everyspec.com

M1L-F-24402ZE(SHH

TABLE | . Qualification inspection
Exam nation and tests Requi r ement Test net hod
Filter housings
Exam nati on 3.4.1, 3.4.1.1, 3.4.1.2, 3.4.1.3, |4.6
3.4.2.1, 3.4.2.2, 3.4.4.2
through 3.4.4.5, 3.6.1, 3.6.1.1
through 3.6.1.4, 3.6.4, and 3.7
Filter element renoval 3.4.1 4.7.1.11
Shock 3.5.1 4.7.1.1
Housi ng pressure drop 3.5.4 4.7.1.5
Fatigue inpulse L/ 3.5.2 4.7.1.2
Proof pressure 1/ 3.5.3 4.7.1.4
Rel i ef valve operation 3.4.4.3 4.7.1.7.1
Sel ector valve operation 3.4.4.4 4.7.1.8.1
and | eakage
Check val ve | eakage 1/ 3.4 4.5 4.7.1.9.1
Burst pressure 1/ 3.5.5 4,7.1.10
Differential pressure
i ndi cators
Exam nati on 3413, 34.4. 363, and 3 7 4.6
Shock 3.5.1 4.7.1.1
Vibration 3.5.11 4.7.1.3
Fatigue inpulse 1/ 3.5.2 4.7.1.2
Proof pressure 1/ 3.5.3 4.7.1. 4
Operation 3.4.4 4.7.1.6
El enments only
El ement no. 1
Exami nation 3.3.3, 3.4.1.3, 3.4.3, 3.6.2, and (4.6
3.7
Bubbl e poi nt 3.3.3 4.7.2.1
Degree of filtration 1/ 3.5.6(a) and (b) 4.7.2.2
t hr ough
4.7.2.4
Bubbl e poi nt 3.3.3 4.7.2.1
Flow fatigue 1/ 3.5.10 4.7.2.6
Bubbl e poi nt 3.3.3 4.7.2.1

See footnote at end of table.

11
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TABLE | . Qualification inspection - Continued.
Examination and tests Requirement Test method
Element no. 2
Examination 3.3.3, 3.4.1.3, 3.4.3, 3.6.2, and |4.6
3.7
Bubble point 3.3.3 4.7.2.1
Pressure drop 3.5.6(c) 4.7.2.5.1
Collapse pressure 1/ 3.5 7 4.7.2.5.2
Bubble point 3.3.3 4 7.2.1 and
4,7 2.5 2
Element no. 3
Examination 3.3.3, 3.4.1.3, 3.4.3, 3.6.2, and |4.6
37
Bubble point 3.3.3 4.7.2.1
Media migration 3.5.9 4.7.2.7
Bubble point 3.3.3 4.7.2.1
Reverse flow 3.5.8 4.7,2.5.3
Bubble point 3.3.3 4.7.2.1
Element nos 4, 5, and 6
Examination 3.3.3, 3.4.1.3, 3.4.3, 3.6.2, and |[4.6
37
Bubble point 3.3.3 4.7.2.1
Compatibility 3.3.2 and 3.3.2.1 4.7.2.8
Bubble point 3.3.3 4.7.2.1
Additional tests 4.7.2.8.1 As required

1/ Fluid tenperature and viscosity specified in 4.5.1 do not apply. Fluid in
<accordance with ML-H5606 may be used.

4.3.1 Test specinmens. Test specinens shall be identified with the
manufacturer’s part nunber. In addition, each test specinmen filter element shall
be marked with an individual serial nunber for identification.

4.3.1.1 Eilter housings and differential pressure indicators. Qualification
tests shall be perforned on one speci men of each assenbly and indicator for which
qualification is desired. After conpletion of testing, each specimen shall be
permanent|y stanped to identify it as unsuitable for service.

4.3.1.2 Filter elements. Qualification test specinens of filter elenents
shal | consist of one set of six elenments for each size for which qualification is
desired.

12
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4,3.1.3 Assenbly drawings. Assenbly drawi ngs shall be furnished with each
new filter assembly, Tilter elenent, and pressure indicator submtted for
qualification tests. Prior to authorization for qualification testing, tw sets
of assenbly drawings, in accordance with DOD-STD-100, shall be furnished with each
new nodel filter assenbly and filter element submtted for qualification tests.
Assenbly drawi ngs shall show a cutaway section of details in their normal assenbly
positions and shall carry part nunbers of details and subassenblies. The
following data shall be furnished on, or together with, the assenbly draw ngs:

(a) Qutline dinensions of the conplete assenbly.

(b) Dinensional |ocation of ports, port sizes, and port identification
mar ki ngs.

(c) Dimensional location and size of nounting holes

(d) Cross-sectional views showing internal flow paths.

(e) Bill of material, listing specifications, grade, and condition, or
other data needed to identify the materials proposed.

(f) Conplete disnmantling procedure and description of tools needed

(g) Any special installation or operating instruction considered
necessary.

(h) Unless such information is provided in the qualification test

report, filter element draw ngs shall include a cross-sectiona
view with each individual conmponent identified. (Proprietary

i nformation, such as the nunmber of square inches of media or
conposition of media, is not required.)

4.3.2 Retention of qualification. Retention of qualification for filter
el ements shal|l be dependent on a 5-year verification of continued conpliance with
the requirements of this specification. Filter efficiency and dirt holding
capacity and pressure drop tests specified in 4.7.2.3 and 4.7.2.5.1 shall be
performed to verify the continued conpliance with the specification requirenments.

4.3.3 Qualification by simlarity. Qualification on the basis of sinilarity
|1 be considered by the qualifying activity as specified in 4.3.3.1 through
3.3.3.

Wi
4

4.3.3.1 FEilter assenblies.

4,3.3.1.1 Assenblies without bypass relief. Qualification approval without
additional testing will be considered for an assenbly which does not have a bypass
relief based on the qualification approval of a sinmlar assenbly that does have a
bypass relief.

4.3.3.1.2 Assenblies with bypass relief. Qualification approval for an
assenbly with a bypass relief will be considered based on the qualification
approval of a simlar assenbly wthout bypass relief upon conpletion of additiona
tests as specified by the qualifying activity.

4.3.3.1.3 Assenblies with different indicators. Qualification approval for
an assenbly with a different formof differential pressure indicator may be
extended fromthe original assembly qualification provided the additional form of
differential pressure indicator has passed qualification tests.
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4.3.3.1.4 Assenbly consisting of qualified conponents. Qualification
approval without additional testing will be considered for an assenbly that is
formed by conbining previously qualified conponents

4.3.3.2 Elenents. Tests for one size el ement may be accepted as applicable
to another size elenent when nore than one size elenent is being tested
concurrently.  This -acceptance based on simlarity shall be subject to the
followng restrictions:

(a) ldentical type media are used in the elenents,

(b) Generally, acceptance by sinmlarity will be linited to media
mgration and fluid conpatibility.

(c) Wien nore than two sizes of elenent are being tested concurrently,
flow fatigue and degree of filtration for all sizes may be based
on testing of the smallest and |argest size elenments

(d) Acceptance based on simlarity is at the discretion of the
eﬂgineering representative of the qualifying activity w tnessing
the tests.

4.3.3.3 Differential Pressure indicators, Fatigue inpulse tests may be
extended fromqualified assenblies for which the only differences are the
actuation pressure and operating pressure range.

4.4 Quality conformance inspection, Quality conformance inspection shal
consi st of the follow ng:

(a) Individual inspection (see 4.4.1).
(b) Sanpling (see 4.4.2).

4.4.1 Individual inspection. The individual inspection, specified in table
1, shall be conducted on each filter housing and differential pressure indicator
in the sequence shown in table Il. Any filter housing or differential pressure
i ndicator containing a defect shall be rejected.
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TABLE Il. Quality conformance inspection

Individual inspection

Item Examination and tests Requirement Test method
Filter Examination 3.4.1, 3.4.1.1, 3.4.1.2,| 4.6
housings 3.4.1.3, 3.4.2.1,

3.4.2.2, 3.4.4.2
through 3.4.4.5, 3.6.1,
3.6.1.1 through
3.6.1.4, 3.6.4 and 3.7
Pronf pressuvre 1/ 2/ 3513 64 71 4
Relief valve operation 1/13.4.4.3 4.7.1.7.2
Sclector valve operation |3.4.4.4 4.7.1.8.2
and leakage
Check valve leakage 1/ 3.4.4.5 4.7.1.9.2
Differential | Examination 3.4.1.3, 3.4.4, 3.6.3, 4.6
pressure and 3.7
indicators Proof pressure 1/ 2/ 3.5.3 4.7.1.4
Dperation Ao | TR I
Sampling
Filter Examination 3.3.3, 3.4.1.3, 3.4.3, 4.6
elements 3.6.2, and 3.7
Bubble point 3.3.3 4.7.2.1.3
Pressure point 3/ 3.5.6(c) 4.7.2.5.1

1/ Fluid tenperature and viscosity specified in 4.5.1 do not apply. Fluid in
accordance with ML-H 5606 may be used.

2/ Proof pressure test shall be conducted prior to all other tests.

3/ Where test fluid other than ML-L-17331 is used for testing, the test data
shal | be conparison converted to ML-L-17331

4.4.2 Sanpling for filter elenents. Sanpling for quality conformance
inspection shall be as specified (see 4.4.2.1 and 4.4.2.2).

4.4.2.1 Inspection lot. An inspection lot shall consist of finished filter
el ements which are of the same material, type, size, fabricated by the sane
process, and produced as one continuous run or order, or part thereof and
submtted for acceptance inspection at the same tinme.

4.4.2.2 Sanpling for exanination and tests. A random sanple, selected from
each lot in accordance with the sampling plans of table Ill, shall be inspected in
accordance with table Il. Any defect in the filter element or a failure of the
test shall be cause for rejection of the filter element.
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TABLE Il1. Sanpling plan for filter elenents
Lot size Sanpl e size
1 - 50 Al
51 - 500 50
501 - 1200 80
1201 - 3200 125
3201 - 10, 000 200
10,001 - 35,000 315
35,001 - Over 500

4.5 Test conditions.

4.5.1 Test fluid and fluidtenperature. Unless otherw se specified (see
tables | and Il), the hydraulic fluid used for all tests shall conformto
ML-L-17331.  Where ML-L-17331 fluid is used for testing, the fluid tenperature
shall be that tenperature at which the actual fluid viscosity is 100 centi st okes,
and the tenperature shall be maintained to plus or mnus 1 degree Celsius €°C)
Viscosity data used to determne test tenperature (approxinmately 37°C) shall be
included in the qualification test report.

4.6 Examnation. The filter housings, differential pressure indicators, and
filter el ements shall be examned to determne conpliance with the requirenents
specified herein with respect to design, visible defects, dimensions, marking, and
wor kmanshi p

4.7 Test nethods.

4.7.1 Filter housings and differential Pressure indicators. Unless
otherrfsg specified herein, all tests shall be conducted with filter elenents
install ed.

4.7.1.1 Shock. Filter assenblies and differential pressure indicators shal
be subjected to a shock test as specified in ML-S-901 for grade A class |
equi prent.  There shall be no evidence of damage, malfunction, or external |eakage
at the conclusion of the test or during subsequent tests (see 4.7.1.2 through

4.7.1.10.

4.7.1.2 Fatigue inpulse. For filter assenblies and differential pressure
indicators with a fatigue pressure rating, the fatigue pressure rating shall be
verified as specified in NFPA T2.6.1.  The cyclic test pressure to be used shal
be determned by nultiplying the rated fatigue pressure by applicable test
duration and variability factors specified in NFPA T2.6.1 to obtain a 90 percent
assurance |evel based on a 90 percent confidence level. A photograph showing the
actual inpulse curve, as indicated by oscilloscope (or equivalent method), shal
be included in the qualification test report
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4.7.1.3 Vibration. Differential pressure indicators shall be subjected to a
vibration test as specified in ML-STD 167-1, t%ﬁe . For this test, inlet
pressure shall be between 2,700 and 3,000 1b/in% and the outlet shall be
unpressurized. There shall be no evidence of damage, nalfunction, or externa
| eakage at the conclusion of the vibration test or during subsequent tests. As an
alternative to ML-STD-167-1, type | requirements, the vibration requirenents my
be met by vibrating the indicators in each of the three principal directions in
accordance with the tinme, frequencies, and anplitudes specified in 4.7.2.7.2
foll owed by a 1-hour endurance test in each direction at the highest resonant
frequency noted. If no resonant frequency is noted, the endurance test shall be
conducted at 50 Hz.

4.7.1.4 proof pressure. A proof pressure as specified in 3.5.3 shall be
applied to the fiTter housing and differential pressure indicators and held for 2
mnutes. For qualification, this test shall be perforned after the conpletion of
shock and fatigue inpulse tests

4.7.1.5 Housing pressure drop. This test shall be conducted with a dummy
el ement installed as specified in 3.5.4. Using the test fluid, the maxi mum
pressure drop between the inlet and outlet of the filter housing at rated flow
shall not exceed the value specified in the applicable specification sheets.
Rated flow for each filter housing shall be as specified in the applicable
specification sheet.

4.7.1.6 Differential pressure indicators' operation

4.7.1.6.1 (Gauge-type indicator. For gauge-type differential pressure
indicators, the gauge shall be subjected to forward and reverse differentia
pressures up to 3,000 1b/in*. Differential pressure shall be maintained at 3,000
1b/in* for 1 minute. After all tests, including shock, fatigue inpulse
vibration, and proof pressure, the gauge shall read within the specified accuracy
inthe differential pressure range specified in 3.4.4.1.3. The gauge shall be
tested in both the ascending and descending pressure nodes of operation at
20-1b/in? intervals fromthe lowest to highest pressure range, inclusive. An
indicator response tine of less than 20 seconds for a 50-1b/in? change in pressure
shal| be denonstrated. For quality conformance, the accuracy of each indicator
shall be verified at a pressure interval of 25 percent of gauge pressure range,
starting fromthe |owest to highest pressure range in both ascending and
descendi ng pressure nmodes.

4.7.1.6.2 Mechanical-type indicator. Wth the outlet unpressurized, the
inlet pressure shall be increased slowy until the pressure indicator actuates.
The actuation pressure shall be higher than the outlet pressure by the value
specified in ML-F-24402/5. This test shall be repeated with the outlet
pressurized to 50 and 3000 1b/in®. After actuation, it shall be denonstrated that
the indicator will remain actuated when the inlet pressure is reduced to zero with
outlet pressures of O 50, and 3000 1b/in*, and that the actuators can be manually
depressed to the normal reset position under these conditions. Wth the outlet
pressurized to 50 and 3000 1b/in?, a differential pressure of a value as specified
in ML-F-24402/5 of 5 seconds duration shall not cause the indicator to actuate.
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The above qualification tests shall be performed after conpletion of shock

fatigue inmpulse, vibration, and proof pressure tests. For quality confornance,
the actuation pressure of each indicator shall be verified to be higher than the
outlet pressure by the value specified in ML-F-24402/5. This test may be
conducted with the outlet port unpressurized.

4.7.1.6.3 Electrical-type port. For qualification testing, the electrica
differential pressure indicators shall be tested for operation in accordance wth
4.7.1.6.2. During operational tests, it shall be verified that the electrica
contacts trip in conjunction with the actuation and reset of the red indicator
(see 3.4.4.1.2). For quality conformance, the actuation pressure for both the red
indicator and electrical switch of each indicator shall be verified to be higher,
by the value specified in the applicable specification sheet, than the outl et
pressure.

4.7.1.7 Relief valve operation.

4.7.1.7.1 Relief valve (qualification). Filter assenblies with an integra
relief valve shall be tested for relief valve operation. For this test, dumy
el ements which stop flow shall be installed, Relief valve performance
requi rements shall be in accordance with the applicable specification sheet. Test
procedures shall be as follows:

(a) Cracking pressure. Relief valve cracking differential pressure
shall be determned by applying pressure at the inlet port of the
filter assembly with a power-driven punp. Starting at 80 percent
of the mnimum cracking pressure, pressure shall be increased in
increments not to exceed 5 percent of cracking pressure. At each
pressure increnment, |eakage shall be measured for not less than 1
mnute. The cracking pressure is that pressure at which the
| eakage exceeds the mnimumvalue identified on the applicable
specification sheet.

(b)  Eull flow. The pressure differential across the valve shall be
increased until rated flow is obtained or until the maxi mum
allowed full flowdifferential pressure is exceeded, (See the
appl i cabl e specification sheet for rated flow, maxinumfull flow
differential pressure, and test fluid.) Rated flow shall occur at
a differential pressure | ess than maxi num specified val ue.

(¢c) Mnimum reseat. Wth the bypass relief valve flowing at |east 10
percent of rated flow, the inlet pressure shall be reduced bel ow
the cracking pressure in increnments not to exceed 5 percent of the
mnimum cracking pressure. At each pressure increnent, |eakage
shall be neasured for not less than 1 minute. The pressure shal
be reduced until the [eakage is less than that permtted by the
applicable specification sheet, This pressure shall be considered
the relief valve reseat pressure.

4.7.1.7.2 Relief valve, quality conformance). Filter assemblies with an
integral relief valve shall be tested as specified in 4.7.1.7.1 to verify the
cracking pressure and mnimum reseat requirements specified for quality
conformance on the applicable specification sheet. For quality conformnce, the
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cracking pressure test may be conducted at the maxinum permtted pressure and the
reseat test at the minimumpermtted pressure without testing at incrementa
pressures.

4.7.1.8 Selector valve operation and |eakage (duplex filter assenblies

only).

4.7.1.8.1 Selector valve (qualification). The torque or force to operate
the selector valve shall be neasured for all positions. Seal tightness shall be
checked at 3,000 1b/in? differential pressure for the positions in which one
filter bow is isolated. The selector valve shall then be operated for 200 cycles
with a flow not |ess than one-half the housing rated flow (see the applicable
specification sheet). During shifting of the selector valve fromone position to
another, flow shall not be cut off, and the differential pressure across the
filter assembly shall not exceed 50 1b/in? with dummy elenents installed. After
200 cycles, the torque and |eakage tests shall be repeated. The torque before and
after the cycling test shall be not greater than 40 foot-pounds. Leakage measured
with the bow of the isolated filter removed shall be not greater than 6 nL per
mnute for the isolated flow paths, either before or after the cycling test, and
shall not increase by nore than 50 percent, as a result of the cycling test.

4.7.1.8.2 Selector valve (quality conformance). Valve operating torque and
sel ector valve |eakage shall be checked as specified in 4.7.1.6.1 and shal | neet
the requirenents specified in 3.4.4.4. The cycling test specified in 4.7.1.8.1is
not required unless the required operating torque of the qualification unit
increased by more than 10 percent during testing, and the operating torque of the
i ndi vi dual inspection unit is higher than for the qualification unit.

4.7.1.9 Check valve cracking pressure and |eakage (duplex filter assemblies
only)

4.7.1.9.1 Check valve (qualification). Cyclic testing shall be conducted
with the selector valve aligned so that only one filter bow is on-line. Wth the
filter outlet at 3,000 1b/in®* minimumand with a flow of one-half the rated flow
of the assembly, the filter inlet shall be subjected to 5 000 repetitions of rapid
deconpression and rapid repressurization. At the conpletion of testing, cracking
pressure and internal |eakage shall be determined for both check valves. Maximum
cracking differential shall be 8 1b/in%?. Internal |eakage in the flow checked
direction shall be neasured at a differential pressure of 5 and 3,000 1b/in?.
Leakage measured with both filter bow s renoved shall be not greater than 2 nL per
mnute in each flow passage. The |eakage shall be measured over a period of 5
mnutes. \Wen deternining | eakage, fluid shall be not cooler than that
tenperature required to maintain a fluid viscosity not greater than 100
centistokes. If both installed check valves are not identical in design and
construction, the cyclic test shall be repeated with the other bow on-Iine.
Repl acement of check valve internals prior to this repeat test is allowed.
Cracking pressure and | eakage determ nations shall be repeated and shall neet the
above requirenents.

4.7.1.9.2 Check valve (quality conformance). Check valve cracking pressure
and | eakage shall be checked as specified in 4.7.1.9.1 and shall neet the
requirements specified in 3.4.4.5. Leakage shall be neasured over a period of not
less than 1 minute. The cycling test specified in 4.7.1.9.1 is not required.
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4.7.1.10 Burst pressure. A burst pressure, as specified in 3.5.5 shall be
applied to the filter housing. The actual burst pressure shall be recorded

4,7.1.11 Filter element removal. The filter elenents shall be renoved from
the filter housing within the clearance envel ope as specified in 3.4.1. There
shall be no interference with the housing

4.7.2 Filter elenments

4.7.2.1 Bubble point. Filter elenents shall be tested to determne the
initial bubble point. The filter elenent, containing no fluid, shall be installed
in a setup simlar to that specified in ARP 901. The fluid level shall be
mai ntai ned at approxinmately 1/2 inch above the top of the filter element. Unless
ot herwi se specified herein, the bubble point test procedure shall be in accordance
with ARP 901. The manoneter reading in inches of water corresponding to the first
bubbl e shall be recorded. The standard referee test liquid shall be reagent grade
i sopropanol (isopropyl alcohol) having a surface tension of 21.15 + 0.10 dynes per
centineter at 25°C.  However, the test liquid may be comrercial grades of
i sopropanol, proprietary solvent No. 3 (US. Industrial Chenicals) or other brands
of denatured ethanol used by the manufacturer for bubble point testing of
production elements. The test fluid and its surface tension shall be identified.
For test liquids other than isopropanol, the bubble point pressure shall be
corrected for surface tension in accordance with ARP 901 and the standard bubble
point reported in the qualification test report. The bubble point test shall be
acconpl i shed within 10 minutes of the imrersion of the filter elenent.

4.7.2.1.1 Test point values. The initial bubble point value of the 6
qual ification test elements of each size shall be determined prior to further
testing. The mninuminitial bubble point pressure for each production el ement
shal | be established based on the bubble points of the qualification test
el enents.  The mini num bubbl e point established shall be 90 percent of the ni nimum
bubbl e point of the qualification test element with the |owest bubble point, but
shall be not less than 4.5 inches.

4.7.2.1.2 Test elements. Nornmally, the degree of filtration test (see
4.7.2.4) shall be perforned on the element with the |owest bubble point, and the
pressure drop and col | apse test (see 4.7.2.5) shall be performed on the el enent
with the highest bubble point in the test liquid. \here bubble points are
determned after a specific qualification test, the bubble point prior to and
after the test shall be conducted in the fluid used for the specific test.
Variation in the selection of elenents for specific test or sequence of tests nmay
be made at the discretion of NAVSEA or its representative.

4.7.2.1.3 Bubble point (quality conformance). Unless otherw se specified
herein, for quality conformance, the filter elenent, containing no fluid, shall be
bubbl e point tested in accordance with ARP 901. The liquid |evel shall be
mai ntai ned at approximtely 1/2 inch above the top of the filter elenent. The air
pressure shall be preset to 0.1 inch of water less than the mnimuminitial bubble
point. The filter element shall be rotated 360 degrees about its |ongitudina
axis and the entire filter area scanned for the appearance of any bubbles. There
shall be no bubbles energing fromthe filter. For the bubble point of production

ARS|
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el ements, the mninuminitial bubble point shall be determned as specified in
4.7.2.1.1.  If the surface tension of the production test liquid is different from.
that of the liquid used for qualification, the mninum bubble point shall be

cal cul ated based on the standard bubble point reported in the qualification test
report using the criteria specified in 4.7.2.1.1 and corrected for surface tension
in accordance with ARP 901.

. 4.7.2.2 Determination of test fluid cleanliness. A determination of test
fluid cleanliness shalT be made. The procedure shall be as foll ows:

(a) Flush 2,000 nL of the prefiltered fluid through the contam nant
m xi ng chanber (see figure 2) and the filter test housing at a
rate of 20 to 40 gallons per mnute and collect the fluid in a
cl ean container.

(b) The weight of the contam nant collected will be the blank value (B)
used in calculating the efficiency. (For tests conducted by the
Governnent, the blank value (B) shall not exceed 0.002 gram)

4.7.2.3 Efficiency. The filter elenment shall renove 97 percent by weight of
the specified contamnant add value, as determined by the, follow ng efficiency
formul a:

{p-B + 0.002) - C

Percent removal = (A-B + 0.002) x 100
wher e
A = (add val ue) - Amount of test contam nant passed through system
when there is no filter element in the housing.
Add val ue cannot exceed wei ght of contan nant
added.
B = (blank value) - Amount of contam nant attributed to the test

systemand filter test assenbly when no test
contam nant has been added

C = (contam nant Amount of test contam nants passed through test
val ue) assenbly with el enent installed.

4,7.2.3.1 Determnation of system add value for Governnent conducted
tests. \Wen tests are conducted at a CGovernment facility or by the Government for
verification, the test specified in 4.7.2.4 shall be conducted two times without
the filter element installed. The add value (A) used in calculating efficiency
shal | be the average of the two runs, and the contaninant collected in each of the
runs shall be not less than 95 percent by weight of the contam nant introduced.

4, 7.2.3.2 Determination of system add value for tests conducted by the
filter manufacturer or his designated facilities. The test specified in 4.7.2.4
shall be conducted two tines without the filter element installed. The add val ue
(A) to be used in calculating efficiency shall be the weight of the contam nant
collected for the run in which the mnimm contan nant was collected and shall be
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not | ess than 90 percent by weight of the contam nant introduced. In lieu of two
runs, an add value (A) of 90 percent may be used based on a single run in which
the add val ue exceeded 95 percent by weight of the contam nant introduced.

4.7.2.4 Degree of filtration, It is of prinmary inportance that the
hydraulic fluid and air used in the degree of filtration test be clean and
filtered prior to test. A degree of filtration circuit, sinmlar to that shown on
figure 2 with an in-line assenbly to contain the test element, shall be used.
Test procedure shall be as follows:

(a) A setup shall be made as shown on figure 2 without installing the
filter element in the test housing

(b)  Flush 2,000 nL of prefiltered hydraulic fluid through the

contami nant m xing chanber and the filter housing at a rate of 20
to 40 gallons per mnute, and discard, This operation shall be
r epeat ed.

The hydraulic fluid shall be checked in accordance with 4.7.2.2.

Valve B (see figure 2) shall be closed

Add 2,000 nL of previously filtered hydraulic fluid through plug

valve A (see figure 2). The elenent shall be installed in the
filter housing

(f) A 25 mL slurry containing the anount of contanminant specified in
the specification, sheet for filter elements shall be added to the
hydraulic fluid through a small funnel inserted in the plug valve
A The contam nant shall be APM F-9 beads. Additional fluid
shal | be used as necessary to wash down the funnel

(9) The contanminant shall be distributed uniformy by churning the
hydraulic fluid with an agitator for 3 mnutes.

(h)  Plug valve A shall be closed and the gl ass chanber containing the
hydraulic fluid and contam nant shall be pressurized using the air
regulator. The air regulator is used to naintain flow.

(i) Valve B shall be opened and air pressure shall force the hydraulic
fluid, containing the contam nant, through the sample filter
assenbly at a rate of 20 to 40 gallons per nminute. This filtrate
shal| be collected in a clean 5000 nL container. Using a wash
bottle, 750 mL of prefiltered solvent compatible with the filter
menbrane shall then be washed through the contam nant m xing
chamber and test filter assembly. The wash fluid shall be
collected in the same 5,000 nL container.

(j) Hydraulic fluid and wash fluid passed through the test filter shal
be filtered through a nmenbrane filter disc, 47 mllimeters (nm
di aneter, absolute 0.8 mcroneter, type AA MIlipore, or equal,
whi ch has been previously washed with prefiltered solvent, dried
to a constant weight by heating for 30 mnutes at 50°C, cooled for
30 minutes in a desiccator, and weighed to 0.10 nmlligram (ng)
accuracy,

(k) The 5,000 niL container shall be washed with not |ess than 1,000 nL
of prefiltered solvent. This wash shall also be passed through
the filter nmenbrane using a vacuum (not |ess than 25 inches of
mercury).

—~——
o O
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(1) The menbrane filter disc and assenbly shall be washed down with
prefiltered solvent as necessary to ensure that all contam nants
are trapped on the filter disc

(m Wth solvent washing conpleted and all wash fluid passed through
the filter disc, it shall be dried to a constant weight and
wei ghed to 0.10 ng accuracy.

4.7.2.4.1 Menbrane filter weights. The difference between the nenbrane
filter weights before and after the procedure specified in 4.7.2.4 is the weight
of contam nant passing through test filter Bin the formula specified in 4.7.2.3.

4.7.2.5 Pressure build-up and collapse pressure.

4.7.2,5.1 Filter element pressure drop. Wth the element in a test housing
standardi zed air cleaner (A-C) fine test dust shall be added imediately upstream
of the filter element at 4-minute internals. An acceptable pressure build-up and
collapse test setup, with cleanup devices installed, is shown on figure 3. The
anount of dust added at each interval shall be as specified in the specification
sheet for filter elements. The tenmperature of the test fluid shall be maintained
as specified in 4.5.1. Pressure differential, flowate, and tenperature shall be
recorded 2 mnutes after each dust addition. The pressure differential at test
flow (see applicable specification sheet) shall be not greater than the val ue
specified in the applicable specification sheet for a clean elenent and shall be
not greater than the value specified in the applicable specification sheet after
the specified amount of dust has been added. Additional dust shall be added until
either a differential pressure of 150 1b/in? is obtained across the el ement at
test flow or until twice the mnimmweight of test dust has been added. Fluid
flow shall not be interrupted during pressure build-up testing. Add intervals
anount of dust added, and pressures shall be included in the qualification test
report. Curves showing the differential pressure across the el ement versus weight
added in grams of A-C fine test dust shall be included in the qualification test
report. Cleanup filters are allowed in the test stand during pressure build-up
testing at the contractor’s facilities. \Wen testing is conducted by the
Government, cleanup el ement efficiency shall be equa? to or better tﬁan t hat
required for ML-F-27656 elenents.

4.7.2.5.2 Filter element collapse pressure. Standardized A-Cfine or A-C
coarse test dust shall be added to the filter elenents follow ng the pressure drop
test until a differential pressure across the element of not |ess than 2,000
1b/in* is obtained and held for 2 mnutes. Additional test dust shall be added
until a differential pressure as specified in the applicable specification sheet
is reached and held for 2 minutes. The filter elenents shall not collapse. The
initial bubble point after testing shall be not less than 3 inches of water, when
tested in either the elenent test fluid or proprietary solvent No. 3 (see
4.7.2.1)

4.7.2.5.3 Filter element reverse flow test. Wth at |east 20 gallons per
mnute flowin the reverse direction fromthe element collapse test (see
4.7.2.5.2), the elenent shall be loaded with A-C fine or A-C coarse test dust

until a differential pressure as specified in the applicable specification sheet
is obtained across the element. The elenents shall withstand the reverse flow

21



Downloaded from http://www.everyspec.com

M L- F- 24402E( SH)

differential pressure without structural damage. The initial bubble point of the
el ement after reverse flow testing shall be not |less than 80 percent of the
initial bubble point of the element prior to reverse flowtesting. Flow may be
adj usted as necessary to maintain the differential pressure for not |ess than 3
m nut es.

4,7.2.6 Flow fatique. Filter elements shall be subjected to pressure flow
cycles with hydraulic fluid. A cycle shall consist of increasing the differentia
pressure across the filter element fromzero to the pressure specified bel ow and
back to zero by first increasing, then decreasing, the flow through the test
filter el ement which has been | oaded with A-C fine or A-C coarse dust, or
equivalent. The cycling rate shall not exceed 300 cycles per mnute. The nunber
of cycles at each differential pressure shall be as follows:

(a) 45,000 cycles at 100 1b/in®* pressure drop
(b) 5,000 cycles at 300 1byin®* pressure drop

There shall be no evidence of damage as a result of this test, and after testing,
the elenent initial bubble point shall be not less than 80 percent of the initia
bubbl e point of the elenment prior to testing,

4.7.2.7 Media mgration and vibration analysis of filter elenents

4.7.2.7.1 Preparation for analysis. The test elenent shall be installed in
a filter housing or in a special test housing with blanking connections installed.
The housing shall be filled with prefiltered hydraulic test fluid.

4.7.2.7.2 Vibration test. The filter housing head shall be secured to the
testing machine so that the vibration input is centrally aligned along the
| ongi tudinal axis of the filter elenent. The equi pnent shall be vibrated from4
Hz (or |owest attainable frequency) to 50 Hz in discrete frequency intervals of 1
Hz, at the anplitudes shown in table IV. At each frequency, the vibration shal
be maintained for tines shown in table IV. An acceptable alternative will be a
continuous sweep from4 to 50 Hz over a period of not less than 1 hour at the
anpl i tudes shown in table IV.

TABLE IV. Vibratory displacenent single anplitude.

Tabl e anplitude 1/ Ti me
Frequency range (Hz) (inch - mninmm (mi nut es)
4 to 15 0.05 2
16 to 25 0.04 1
26 to 33 0.03 1
34 to 40 0.02 1
41 to 50 0.01 1

1/ For Governnent-conducted tests, the maxi mum anplitude shall not exceed the
m ni num required anplitude by more than 20 percent.
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4.7.2.7.3 Media migration analysis. The port blanks shall be renoved, and
the filter element and filter housing shall be flushed with 3,000 nL m ni num of
prefiltered fluid and the effluent collected. The effluent shall be filtered
through a menbrane filter disk, 47 nmdianmeter, absolute 0.8 nicroneter, type AA
M1 1lipore, or equal, which has been previously washed with prefiltered solvent.
The nenbrane fromthis analysis and the menbrane retained fromthe degree of
filtration test (see 4.7.2.4) shall be exam ned for evidence of filter nedia
m gration. There shall be no nedia migration identifiable as comng fromthe
filter elenment medium

4,7.2.8 Conmpatibility of elenments with fluids. Filter elenment nunbers 4, 5,
and 6 shall be tested for conpatibility with fluids that conformto M L-H 19457
M L-H 22072, and ML-L-17331. One patch (four required; each approximtely 2 by 4
inches) of the filtration nedia shall also be tested for conpatibility with each
of the above fluids. An untested fourth patch shall be retained for mcroscopic
conparison with the imersed patches upon conpletion of the tests. Test patches
shall be taken froma single representative specinen of filtration nedia
(approximately 8 by 4 inches). Each test fluid shall be thoroughly mixed with 5
percent water prior to testing and stirred approxinmately every 24 hours
thereafter, weekends excepted. During the test, water and oil may be added as
necessary to make up evaporation |osses. El enents and test patches shall be
conpletely imrersed in appropriate test fluids as designated above, for 195 hours
at 85 to 90°C. After immersion and decreasing of the elenents and patches, there
shall not be any visible evidence of degradation or corrosion. El enent bubbl e
points shall be not |ess than 85 percent nor nore than 120 percent of the bubble
point at the beginning of the test. The above portion of the conpatibility test
shal|l be scheduled for conpletion so that exanination can be acconplished in the
same time frame as the other qualification tests. Patches shall be conpared to
t he untested speci nen under a microscope, and visible differences noted. Skin
contact with and inhalation of ML-H 19457 and M L-H 22072 fluids and vapors shal
be avoi ded

4.7.2.8.1 Optional testing. After the fluid conpatibility tests, filter
el ement nunbers 4, 5, and 6 may be subjected to any of the tests listed for filter
element nunbers 1, 2, or 3 and shall satisfactorily pass those tests. Tests to be
conducted and el enents to be selected shall be at the discretion of NAVSEA or its
representative. El enents not tested further will be retained by NAVSEA for future
ref erence

4.8 Inspection of packaging. Sanple packages and packs, and the inspection
of the presentation, packing, and marking for shipnent and storage shall be in
accordance with the requirements of section 5 and the documents specified therein.

P}
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5. PACKAG NG

(The packaging requirenents specified herein apply only for direct Governnent
acquisition. For the extent of applicability of the packaging or preparation for
delivery requirenents of referenced docunents listed in section 2, see 6.5.)

5.1 (Ceneral.

5.1.1 Navy fire-retardant requirenents

(a) Treated lunber and plywood. Wen specified (see 6.2), all |unber
and plywood including |amnated veneer material used in shipping
containers and pallet construction, nenbers, blocking, bracing,
and reinforcing shall be fire-retardant treated materia
conforming to ML-L-19140 as fol | ows:

Levels A and B - Type Il - weather resistant
Category 1 - general use.

Level C - Type | - non-weather resistant.
Category 1 - general use.

(b) Fiberboard. Fiberboard used in the construction of class-donestic,
non-weat her resistant fiberboard and cleated fiberboard boxes
including interior packaging forms shall neet the flanmespread and
the specific optic density requirements of PPP-F-320

(c) Cushioning and wapping materials. The use of excelsior
newspaper, shredded paper (all types), and simlar hydroscopic or
non-neutral materials and all types of loose fill materials for
packagi ng applications such as cushioning, fill, stuffing, and
dunnage is prohibited. Materials selected for cushioning and
wr appi ng shall have properties (characteristics) for resistance to
fire (see 6.6). Cushioning or wapping materials, as applicable,
shall be provided to prevent item and package damage and to
prevent free novenent of the container contents

5.1.2 Filter elements. Upon conpletion of filter assembly (see 3.4.1)
testing, filter elements shall be removed and replaced with new el enments

5.2 Presentation. Presentation shall be level A, C, or Commercial as
specified (see 6.2).

5.2.1 Level A

5.2.1.1 Ceaning and drying. Al materials shall be cleaned and dried prior
to the application of the method of unit protection. Unless otherw se specified
(see 6.2), the selection of the cleaning process and drying procedure shall be at
the contractor’s option and shall be in accordance with the requirenents of
ML-P-116
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5.2.1.2 Unit packs. Methods of presentation (unit packs) shall be in
accordance with the requirements of ML-P-116 and as specified herein. Unl ess
ot herwi se specified (see 6.2), the selection of a sub-nethod, under the method of
preservation, shall be at the contractor’s option

5.2.1.2.1 Filter assembly. Each filter assenbly (see 3.4.1), shall be unit
protected in accordance with nmethod 1. Desiccant shall conformto type Il or
[11.  Sub-method Ila unit protection, overpacked in a wood or plywood constructed
box or crate, shall be provided with an externally munted hum dity indicator
device and the container provided with an inspection port for visual view ng of
the hum dity indicator change device installed in the opaque barrier material. I|f
a transparent barrier material bag is used, the humdity indicator may be of the
three spot, inpregnated area card type

5.2.1.2.2 Pressure indicator. Each indicator not attached to the filter
assenbly shall be unit protected in accordance with nethod 1A Unit containers
except where specifically required under the selected sub-nethod, shall be of the
weat her or water-resistant folding, set-up or netal edged paperboard or fiberboard
construction conformng to table I, appendix F of ML-STD 2073-1. Unless
ot herwi se specified (see 6.2) or herein, container options shall be at the
contractor’s option. Container closure shall be as specified in the applicable
contai ner specification or appendix thereto, except that nethod V shall apply for
weat her resistant fiberboard containers.

5.2.1.2.3 FEilter elements. Each filter element shall be unit protected in
accordance with the requirenments as specified above for “pressure indicators”.

5.2.2 Level C

5.2.2.1 Filter assenbly. Each filter assenbly shall be unit protected in
accordance with method |A

5.2.2.2 Pressure indicators. Each indicator shall be unit protected as
specified under |evel A except that (a) sub-nmethod IC shall apply, (b) unit
containers shall be of the non-weather resistant construction and, (c) fiber-
board containers shall be of the class-domestic/fire retardant with nethod |
closure using pressure sensitive adhesive tape.

5.2.2.3 Filter elements. Each filter elenent shall be unit protected in
accordance with the requirenents as specified above for “pressure indicators”.

5.2.3 Commercial. Commercial packaging (cleaning, preservation, cushioning,
and unit pack) shall be in accordance with ASTM D 3951

5.3 Packing. Packing shall be level A B, C or comercial as specified
(see 6.2).

5.3.1 neral requirements for levels A B and C Containers selected (see
5.3.2) shall be of mninum weight and cube consistent with protection required,
and of uniform size. Cushioning, anchoring, blocking and bracing of shipping
contai ner contents shall be in accordance with table V of ML-STD2073-2 code AD
AE or Pl as specified (see 6.2) for the procurement of delivery destinations as
fol | ows:
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(a) Code AD for donestic shipments and storage.
(b) Codes AE or PI for shipboard destinations and stowage.

5.3.2 Levels A B and C containers., Filter assenblies, indicators and
filter el ements preserved as specified (see 5.2) shall be packed in exterior
shi pping containers for the |level of packing specified (see 5.3), in accordance
with table VII, exterior shipping container requirenents, of ML-STD 2073-1
appendix C, and herein. Unless otherw se specified (see 6.2), container selection
and options shall be at the contractor’s option

5.3.2.1 Caseliners. closure and gross weight

5.3.2.1.1 (Caseliners. Wen specified (see 6.2), level A shipping containers
containing itens preserved commercial (see 5.2.3) shall be provided with
wat er proof caseliners in accordance with M L-STD 2073-1

5.3.2.1.2 Qosure. Container closure, reinforcing, or banding shall be in
accordance with the applicable container specification or appendix thereto except
that weather-resistant fiberboard boxes shall be closed in accordance with nethod
V and reinforced with non-netallic or tape banding and domestic or fire retardant
fiberboard boxes shall be closed in accordance with method | using pressure
sensitive tape.

5.3.2.1.3 \\ight, Wod, plywod, and cleated type containers exceeding 200

pounds gross weight shall be nodified by the addition of skids in accordance with
M L- STD-2073-1 and the applicabl e contalner specification or appendix thereto.

5.3.3 Commercial. Filter assenblies, indicators and filter elements

preserved as specified (see 5.2) shall be packed for shipnent in accordance with
ASTM D 3951 and herein.

5.3.3.1 Container nodification. Shipping containers exceeding 200 pounds
gross weight shall be provided with a mninumof two, 3- by 4-inch nom nal wood
skids laid flat, or a skid- or sill-type base which will support the material and
facilitate handling by mechanical equipment during shipnent and storage.

5.4 Marking.
5.4.1 Levels AL B. C and comrercial. In addition to any special marking

required (see 6.2) interior (unit) packs and shipping containers shall be marked
including bar coding for shipment, stowage, and storage in accordance wth
M L-STD-2073-1, appendix F

5.5 Valves. The packaging (preservation, packing and marking) requirements
of valves shall be in accordance with ML-V-3 for the level (A C, or conmercial)
of preservation; level (A, B, C or comercial) of packing, marking, including
packagi ng acqui sitioning options therein as specified (see 6.2). In addition, the
requirements of 5.1.1 apply.
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(a) Code AD for domestic shipments and storage
(b) Codes AE or Pl for shipboard destinations and stowage.

5.3.2 lLevels A B and C containers. Filter assenblies, indicators and
filter elements preserved as specified (see 5.2) shall be packed in exterior
shipping containers for the level of packing specified (see 5.3) , in accordance
with table VII, exterior shipping container requirements, of ML-STD 2073-1
appendix C, and herein. Unless otherwi se specified (see 6.2), container selection
and options shall be at the contractor’s option

5.3.2.1 Caseliners, closure and gross weight.

5.3.2.1.1 Caseliners. Wen specified (see 6.2), level A shipping containers
containing itens preserved commercial (see 5.2.3) shall be provided with
wat er proof caseliners in accordance with M L-STD 2073-1

5.3.2.1.2 Cosure. Container closure, reinforcing, or banding shall be in
accordance with the applicable container specification or appendix thereto except
that weather-resistant fiberboard boxes shall be closed in accordance wth nethod
V and reinforced with non-nmetallic or tape banding and donestic or fire retardant
fiberboard boxes shall be closed in accordance with method | using pressure
sensitive tape.

5.3.2.1.3 \Wight. Wod, plywod, and cleated type containers exceeding 200

pounds gross wei ght shall be nodified by the addition of skids in accordance with
M L- STD-2073-1 and the applicable container specification or appendix thereto.

5.3.3 Commercial., Filter assenblies, indicators and filter elements
preserved as specified (see 5.2) shall be packed for shipnent in accordance with
ASTM D 3951 and herein.

5.3.3.1 Container nodification. Shipping containers exceeding 200 pounds
gross weight shall be provided with a mnimmof two, 3- by 4-inch nomnal wood
skids laid flat, or a skid- or sill-type base which will support the material and
facilitate handling by nechanical equipment during shipnent and storage.

5.4 Marking,
5.4.1 Levels A, B C and commercial. 1In addition to any special marking

required (see 6.2) interior (unit) packs and shipping containers shall be marked
i ncluding bar coding for shipnent, stowage, and storage in accordance with
M L- STD- 2073-1, appendix F.

5.5 Valves. The packaging (preservation, packing and marking) requirenents
of valves shall be in accordance with ML-V-3 for the level (A C or comercial)
of preservation; level (A B, C, or comercial) of packing, marking, including
packagi ng acquisitioning options therein as specified (see 6.2). In addition, the
requirements of 5.1.1 apply.
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6. NOTES

(This section contains information of a general or explanatory nature that
may be helpful, but is not mandatory.)

6.1 Intended use. The filter assenblies, filter elements, and differentia
pressure indicators covered by this specification are intended for use in
subnarine and surface ship petrol eum base, water glycol, and triaryl phosphate
ester fluid hydraulic systems. For application to systenms using other than these
fluids, users are cautioned to ensure conmpatibility wth filter assenblies and
elements herein. \Wen fluids of lower viscosities are used, the filter assenblies
may be suitable for higher flowates.

6.2 Acquisition requjrements Acqui sition docunments nust specify the
fol | ow ng:
(a) Title, nunber, and date of this specification

)
) Title, nunber, and date of the applicable specification sheet.
) 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)
(d) Specification part nunber.
)  Wen fire-retardant material is required (see 5.1.1).
) Level of preservation and |evel of packing required (see 5.2, 5.3.
and 5.5)
(g) Selection of the cleaning process and drying procedure if other
than contractor’s option (see 5.2.1.1).
(h)  Sub-nethod selection if other than contractor’s option (see
5.2.1.2).
(i) Containers selection and options thereof if other than contractor’s
option (see 5.2.1.2.2 and 5.3.2).
EL; Code required (see 5.3.1).
Wien caseliners are required (see 5.3.2.1.1).
(I) Special marking required (see 5.4).

6.3 Qualification. Wth respect to products requiring qualification, awards
will be made only for produces which are, at the time of award of contract,
qualified for inclusion in Qualified Products List No, 24402 whether or not such
products have actually been so listed by that date. The attention of the
contractors is called to these requirenents, and manufacturers are urged to
arrange to have the products that they propose to offer to the Federal Governnent
tested for qualification in order that they may be eligible to be awarded
contracts or purchase orders for the products covered by this specification, The
activity responsible for the Qualified Products List is the Naval Sea Systens
Command, SEA 55Z3, Department of the Navy, Washington, DC 20362-5101, and
information pertaining to qualification of products nmay be obtained from that
activity. Application for qualification tests nust be nade in accordance with
"Provisions Governing Qualification SD-6" (see 6.3.1).
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6.3.1 Copies of “Provisions Governing Qualification SD-6" may be obtained
upon application to Commanding Oficer, Naval Publications and Forms Center, 5801
Tabor Avenue, Philadel phia, PA 19120.

6.4 Provisioning. Provisioning Technical Docunmentation (PTD), spare parts,
and repair parts should be furnished as specified in the contract.

6.4.1 When ordering spare parts or repair parts for the equi pment covered by
this specification, the contract should state that such spare parts and repair
parts should meet the same requirements and quality assurance provisions as the
parts used in the manufacture of the equipment. Packaging for such parts shoul d
al so be specified.

6.5 sub-contracted material and parts. The packaging requirements of
referenced docunents listed in section 2 do not apply when material and parts are
acquired by the contractor for incorporation into the equipment and |ose their
separate identity when the equipment is shipped.

6.6 Cushioning and wapping materials (see 5.1.1(c)). Materials that have
properties for resistance to fire and are acceptable for use within unit packs and
shipping containers for Navy acquisitions are

Specification
A-A-1894

Materia

Paper, kraft, treated (fire-
resistant)

Paper, kraft, wapping UJ- P-268, type II,
grade Cor D

Plastic film flexible, PPP-C- 795, class 3 -

cel lul ar

Pol ystyrene expanded, resilient
Plastic, open cell, cushioning
Bound fi ber

Rubber, |atex foam

Rubber, cel lul ar

Fi brous gl ass

Pol ystyrene foam

Rubber, cellular synthetic

Pol yur et hane foam

Pol yurethane foam flexible,
open cel

Foamin-place packaging materials;
general specification for

Foam conbustion retardant, for
cushi oning supply itens aboard
navy ships

20

fire-retardant
PPP- C- 850, grade SE
PPP-C- 1842, type I,

style B
PPP-C- 1120, type Il or
IV, class C
M L-R-5001, grade A
ML-R- 6130, grade A
M L- C 17435
M L-P-19644, type Il
M L-R-20092, class 5
M L- P- 26514
M L-F- 81334
M L-F- 83671
M L-F-87090 (SA)
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6.7 Subject term key word) |jsting.

Rubbl e poi nt

Degree of filtration
Flow fatigue

Media migration

- 6.8 Changes from previous issue. Marginal notations are not used in this
revision to identify changes with respect to the previous issue due to the
extensi veness of the changes.

Preparing activity:
Navy - SH
(Project 4330-N057)

3l
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AGITATOR
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FI GURE 2. Typi apparatus for deternmining filtration efficiency.
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® SHUT-OFF VALVE

MOUNT TEST UNIT WITH FILTER BOWL UP.

2. PUMP DISCHARGE CLEAN-UP FILTER MANDATORY
FOR TESTS CONDUCTED BY GOVERNMENT.

FIGURE 3. Typical piping schematic for pressure build-up

and col | apse test.
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M L- F- 24402E( SH)
AVENDVENT 2

26 May 1995
SUPERSEDI NG
AVENDVENT 1

7 July 1992

M LI TARY SPECI FI CATI ON
FILTER (HYDRAULIC), FILTER ELEMENTS (H GH EFFI Cl ENCY), AND

FI LTER DI FFERENTI AL PRESSURE | NDI CATORS
GENERAL SPECI FI CATI ON FOR

This amendrment forns a part of ML-F-24402E(SH), Dated 3 April 1990, and is
approved for use by the Naval Sea Systems Command, Departnent of the Navy and is
avail abl e for use by all Department and Agencies of the Departnent of Defense.
PAGE 2
Add the follow ng specifications to the Mlitary Specifications Listing:
M L-F-24704 - Flanges, Four Bolt Square, Hydraulic, General Specification for
M L-F-24704/4 - Flanges, Four Bolt Square, Blind For Hydraulic Systens.
M L-F-24704/5 - Flanges, Four Bolt, Insert Sleeves For Hydraulic Systens.
PAGE 3

* Add the followi ng standard to the Anerican Society For Testing And Materials
(ASTM :

A 342 - Standard Test Methods for Perneability of Feebly Magnetic Materials.
PAGE 4
* 3.4 Add the following:

“ The aluminum parts of the filter elenments are exenpted from anodizing
requirements. Plated socket head cap screws shall not be utilized”.

AVSC FSC 4330
DI STRI BUTI ON STATEMENT A. Approved for public release: distribution is unlinted.

1 of 4
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AVENDVENT 2

PACE 4

*

Add the follow ng new paragraph:

"3.3.4 Filter elenment magnetic permeability. The size B and size C filter
el ements shall have a relative magnetic permeability of [ess than 2.0 when tested
in accordance with ASTM A432."

PAGE 5

3.4.2.1, Line 5: Delete " housings" and substitute "housing bow s".
PAGE 9

3.6.3: Delete item "(d)" in its entirety.
PAGE 11

Table I:
(a). Delete footnote 1/ fromthe check valve |eakage test.

* (b). Add the follow ng test after "Exam nation" under "El enment no. 1":

Examination and tests Requirement Test method
Element only
Element no. 1
Examination 3.3.3, 3.4.1.3, 3.4.3, 3.6.2, and 4.6
3.7
Magnetic permeability 3.3.4 $.7.2.9
PAGE 15
Table 11, Sanpling: Delete “Pressure point 3/* and substitute “C ean el enent
pressure drop 3/".
Table I, Footnote 1/ : Delete and substitute "Fluid, tenperature, and viscosity

specified in 4.5.1 do not apply. For |eakage tests with other than ML-L-17331
fluid, an increased |eakage is pernmitted only when specifically approved by the
qualifying activity."

4.4.2 Delete "and 4.4.2.2" and substitute "through 4.4.2.3".

4.4.2.1 and 4.4.2.2: Delete and add the follow ng paragraphs.
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"4.4.2.1 Sanmpling for exam nation and tests. For the purpose of sanmpling
filter elements shall be grouped into lots not exceeding 501 pieces. A lot is
defined as elements produced at one facility, fabricated by the sane process,
which are of sane material, size, type and part nunber.’

"4.4.2.2 Exam nation and bubble point test. As a mninum the manufacturer
shall select a sanple quantity from each lot of filter elements in accordance
with table Il and inspect themin accordance with table Il. If one or nore

defectes are found in any sanple, the entire lot shall be rejected. The
manuf acturer has the option of screening 1002 of the rejected lot for the
defective characteristic(s) or providing a new | ot which shall be inspected in
accordance with the sanpling plan contained herein."

"4.4.2.3 Cean elenment pressure drop test. As a mninum the manufacturer shall
sel ect a sanple quantity fromeach ot of filter elements in accordance with
table I'll and inspect themin accordance with table Il. Failure of the test
shal | be cause for rejection of the element |ot."
PAGE 16
Table I11: Delete and substitute:
"TABLE Il1. Sanpling plan for filter elements
.
Sample Size q
Lot size
Examination and Clean element
bubble point pressure drop
1 - 29 All 1
30 - 501 29 1
PAGE 23

4.7.2.5: Add the follow ng:
"An acceptable pressure build-up and collapse test setup, wth cleanup device
installed, is shown on figure 3."

4.7.2.5.1: Delete and substitute:

"4.7.2.5.1 Cean elenent pressure drop and Pressure buil dup

(a) Cean element pressure drop. Wth the full flow dummy element installed
in a test housing, the housing shall be installed in the forward flow direction.
A test flow (see table | of ML-F-24402/4) shall be established at the
tenperature determined to obtain 100 cst oil viscosity, and the differentia
pressure shall be recorded. This is the tare value. The dumy elenent shall be
removed and replaced with the test element. A test flow (see table I of ML-F-
244402/ 4) shall be established at the tenperature used for the tare value. The
recorded differential pressure is gross value. Difference between the tare and
gross value is the pressure drop of the clean el enent. The cl ean el enent
pressure drop shall be no greater than the value specified in the applicable
specification sheet.
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(b) Pressure buil dup. Wth the elenent in a test housing, standardized air
cleaner (A-C) test dust shall be added inmmediately upstream of the filter elenent
at 4-minute interval. The amount of dust added at each interval shall be as

specified in the specification sheet for filter elements. The tenperature of the
test fluid shall be maintained as specified in 4.5.1. Pressure differential, flow
rate, and tenperature shall be recorded 2 minutes after each dust addition. The
pressure differential at test flow (see table I of ML-F-24402/4) shall be not
greater than the value specified in the applicable specification sheet after the
specified amount of dust has been added. Additional dust shall be added unti
either a differential pressure of 150 1b/in? is obtained across the elenent at
test flow or until twi ce the mninumweight of test dust has been added. Fluid
flow shall not be interrupted during pressure build-up testing. Add intervals,
amount of dust added, and pressure shall be included in the qualification test
report. Curve showing the differential pressure across the element versus weight
added in gramof A-C fine test dust shall be included in the qualification test
report. Cleanup filters are allowed in the test stand during pressure build-up
testing at the contracted s facilities. When testing is conducted by the
Government, cleanup el ement efficiency shall be equal to or better than that
required for ML-F-27656 el enents.”

PAGE 25
* Add the follow ng new paragraph:

"4.7.2.9 Magnetic perneability. The filter element shall be subjected to a
magnetic perneability test as specified in ASTM A432. Nonconf ormance to the
requi rement of 3.3.4 shall constitute failure of this test."”

PAGE 26

5.1.2: Delete inits entirety.
PAGE 27

5.2.2.1: At the end of sentence, Add "of ML-P-116"

NOTE:  The margins of this anmendnent are marked with an asterisk or vertica

lines to indicate where changes (additions, nodifications, corrections,

deletions) from the previous amendnment were made. This was done as a convenience
only and Governnent assunes no liability whatsoever for any inaccuracies in
t hese notati ons. Bi dders and contractors are cautioned to evaluate the
requi rements of this document based on the entire content irrespective of the
margi nal notations and relationship to the last previous anendnent.

Preparing activity
NAVY - SH
(Project 4330-N002)
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