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1. SCOPE: The recommended practice establishes the requirements for lubricating

ofl filters for general aviation reciprocating engine applications with
lubricating oil systems normally operating in a pressure range of
345 - 689 kPa (50 - 100 psig).

PURPOSE: This specification defines uniform parameters for the design,

manufacture and test of filters for General Aviation lubricating oil systems
for aircraft type reciprocating engines.

APPLICABLE DOCUMENTS: The following documents form a part of this
specification to the extent specified herein.

Federal Standards:

FED-STD4595 - Colors

Military Standards:

MIL-STD4105 - Sampling Procedures and Tables for Imspection by|Attributes
MIL-STD4130 - Identification Marking of U.S. Milditary Property
MIL-STD4889 - Dissimilar Metals

Military Specifications:

MIL-L-22851 - Lubricating 0i1, Aircraft«Reciprocating Engine
MS33540 - Safety Wiring and CottertPinning, General Practices For

SAE PubTlications:

SAE J363 - Filter Base Mountings
SAE J80f - Lube 0i1 Filter Performance Test

AS 478 |- Identification-Marking Methods

AS 567 |- General Practices for Use of Lock Wire, Key Washers and Cotter Pins
ARP 901 |- Bubble Point Test Method

CLASSIFIGATION OF\FILTERS AND ACCESSORIES: Lubricating oil filtérs shall be
In accordance with the follTowing sizes and accessory categories:

Category dA:  Shell and bolt types (filter assemblies with. reusable housings
and noncteamabte—fitter—etements)

Consists of:

Shell per Fig. 1

Rolt per Fig. 3

Cover Plate per Fig. 4

Cover to Shell Gasket per Fig. 6

Cover to Adapter Gasket per Fig. 5
Assembly Nut per Fig. 8

Filter Element per Fig. 2

Bolt to Shell Gasket per Fig. 7
Installation Instruction Sheet

ot el el ] e el noad e —)
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4,2 Category IB:

Assemblies.,

Consis

1
1
1
1
1

ts of:

Filter Element per Fig. 2

Cover to Shell Gasket per Fig. 6
Cover to Adapter Gasket per Fig. 5
Bolt to Shell Gasket per Fig. 7
Installation Instruction Sheet

Replacement Filter Element Kits for Shell and Bolt Type Filter

Eilter Element

I ter Element

11 Type
ilter
[).

designed and

may be readily

4,3 Catego : = =

4.3.1 Type_f\_1 Consists of:

1 Female Threaded Non-Cleanable Housing Containing Lntegral
and Attached Adapter-to-Filter Seal., See Fig. 9.

4,3.2 Type_IB_1 Consists of:

1 Mafle Threaded Non-Cleanable Housing Containing Integral Fi
and Attached Adapter-to-Filter Seal. Sée’Fig. 10.

4,4 Categopy III: Converter Kit - For conversion from Bolt and Sh
Filters (Categories IA and IB) to spin-on type non-cleanable f
(Categpry II, Type A, Fig. 9, with.Converter Kit) (Category II
Consists of: N

1[Converter Plate Assembly

1[ Converter Stud

1| Instruction Sheet

(Pee Interface Definition - Fig., 11)

5. REQUIREMENTS:

5.1 Design|[and Construction:

5.1.1 Shel]“and Bolt Type Filter Assemblies (Category IA) shall be
constructed such that the fiTter elements and housing seals
rem$ved from and replaced in the filter housing without the use of special
tool s,

5.1.2 Spin-On Type Filter Assemblies (Category II) shall be designed such that

the filter housing, filter element and mounting base seal are preferably
discarded as a unit.,

Tror usage, refer to filter or engine manufacturers' catalogs.
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5.1.3 The filter assemblies covered by this specification shall be of the

5.1.4

5.1.5
5.1.6

5.2 Materia]{:

5.2.1

5.2.2

5.2.3

5.2.4

5.2.5

5.2,6

full-flow type.

A1l filter assemblies shall incorporate suitable provisions for
safety-wiring the filter assembly to the aircraft engine.

SAE AS 567 shall be used as a guide for safety wire requirements.
The weight of the filter assembly shall be kept to the practical minimum

consistent with good design practice. The vendor shall specify the
maximum weight of each filter assembly on the applicable drawing.

Wrench|caps or nuts shall be designed to withstand 9.0 N-m (8Q[ Tbf-in)

torque gminimum) without damage or permanent deformation (Category II
Filters$).

A1l materials used shall be compatible with aircraft engine lupricating
0il per MIL-L-22851 (or equivalent).

A1l materials used shall be capable of withstanding the instalflation,
disass¢mbly and operating loads of the filter assembly.

A11 materials used shall be capable of withstanding the envirohmental and
structlral conditions imposed on the, filter assembly during trjansit,
storage¢ and operational usage.

A1l materials used shall be corrosion resistant or be suitablyl treated to
inhibit corrosion (i.e., paint, rust preventives, anodize, etc.).

Plating or other surface. treatments which could peel, chip, fllake or
otherwlise deterioraté Jin such a way as to permit migration to [the
downstpeam side of ‘the filter shall not be used on parts manuffactured to
this specification.

Whenever possible materials which encourage galvanic corrosion shall not

be usefl in{combination. MIL-STD-889 shall be the standard for this
requirpment.

5.3 Dimensional Requirements:

5.3.1

5.3.2

5.3.3

Shell and Bolt Type Filter Assemblies (Category IA) shall meet the
dimensional requirements of Fig. 1.

Filter Elements (Category IB) shall meet the dimensional requirements of
Fig. 2.

Spin-On Filter Assemblies (Category II, Types A and B) shall meet the
dimensional requirements of Figs. 9 and 10,
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5.3.4 Converter Kits for conversion from Bolt and Shell Type Filters to spin-on
filters shall meet the interface requirements of Fig. 11,

5.3.5 Filter mounting bases shall meet the dimensional requirements of Figs. 12

and 13.

5.4 Convenience Devices - Optional:

5.4,1 Convenience devices, such as anti-drainback valves and standpipes, shall

be considered optional except in cases where specific customer
requirements exist for such devices.

Antil-drainback valves shall be designed to minimize lube-o0il| flow from the
housfing inlets (upstream side of filter element) when the.fifl ter housing
is removed inverted (inlet and outlet down) after servilce,

5.4,3 A stpndpipe anti-drain feature shall allow no more cthan 20% pf the
downgtream (or outlet) side residual oil to flowfrom the fi]ter housing
outlpt when the filter housing is removed invefted (inlet anfl outlet down)
aftey service.

5.5 Perforpance:

5.5.1 Perfprmance requ1rements for filter assemblies and filter elements shall

be ap defined in the following paragraphs. Conformance to these
requfi rements shall be verified by“evidence of satisfactory pgerformance of

the [filter assemblies and filter elements when subjected to the
envijonmental conditions and 'qualification tests of Section ¢ of this

specfi fication.

5.5.1.1 Dofumented results of all qualification tests as specified|herein shall
be|kept available by each filter manufacturer,

5.5.2 Fluifd Flow: Filter assemblies furnished under this specification shall be
") ratefl according-to the following flow rates:

SIZE| FLOW-A(L/s) (kg/s (REF)  CLEAN PRESS. DROP (MAX) (kPa)

A 0.50 (8 gpm) g(PER FILTER MANUFACTURERS' SPECIFICATIONS)
(O]
T

B O 76 (19 serel D CTLTERD MAMEICACTHREDRG! C‘DL_PTL'TPI\ IONS)
O 70—\ gpnry T T T TR AN O AT O ey T CIT—Ior o}

5.56,3 Pressure: The filter assemblies shall perform satisfactorily when
subjected to the following pressures (a1l pressures are gage, unless
otherwise specified),.

5.5.3.1 Operating Pressure: Shall be 689 kPa (100 psig).
g

2These values should be coordinated with the engine manufacturers' By-Pass
Valve requirements.
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5.5.3.2

Proof Pressure: The proof pressure requirements shall be dictated by
engine oil system requirements and shall be specified by the engine
manufacturer. Recommended proof pressure values are 1724 kPa (250 psig)
and 2758 kPa (400 psig) minimum, respectively, for the "A" & "B" filter
sizes,

Burst Pressure: The burst pressure requirements shall be dictated by

engine oil system requirements and shall be specified by the engine
manufacturer. Recommended burst pressure valves are 2068 kPa (300 psig)
and 3447 kPa (500 psig) minimum, respectively, for the “A' & "B" filter
sizes.

5.5.4 Tempergture: The TilTter assemblies snalt perform satistactorijly when

subjected to the following temperatures:

5.5.4.1
p

5.5.4,2
p

Fluid: -12°C to 149°C (+10°F to +300°F)

Ambient: -54°C to +121°C (-65°F to +250°F)

5.5.5 Filtrakion Efficiency: The filter element shall remove a minimum of 90%

of the|test contaminant when tested in accordance with the filltration

efficigncy test outline in paragraph 6.4¢15.

5.5.6 Contamjinant Capacity: Filters furnished under this specificatlion shall

have a|minimum contaminant capacity per Table I at rated flow |and 85°C

(185°F|) to a terminal differential pressure of 138 kPa (20 psi|d).

P\J TABLE I
CONTAMINANT CAPACITY
ADD RATE MINIMUM
RATED FLOW AC COARSE DUST AC COARSE DUST
ELEMENT SIZE (L/s) (GRAMS/4 MINUTES) (GRAMS )
A 0.50 2.5 50
B 0.76 3.5 .40

5.5.7 Filter Element Collapse: Filter elements furnished under this

specification shall have a minimum filter element collapse pressure

differential of 689 kPa (100 psid).

Impulse Cycling: Filter assemblies furnished under this specification

shall perform satisfactorily when subjected to the impulse cycling test as
described in paragraph 6.4.12 of this specification.

5.5.9 Vibration: Filter assemblies furnished under this specification shall
perform satisfactorily when subjected to the vibration test as described

in paragraph 6.4.13 of this specification.
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5.6 Identification and Marking of Product: Filter assemblies, replacement
filter elements and accessories such as converter assemblies, bolts and
converter studs furnished under this specification shall have the following
minimum identification and marking characteristics whenever possible:

5.6.1 Manufacturer's Trademark: Filter assemblies, filter elements and
accessories furnished under this specification shall have the
manufacturer's trademark clearly visible on the product.

5.6.2 Manufacturer's Part No.: Filter assemblies, replacement f11fer elements
and accessories furnished under this specification shall have the

mané5acIunﬂrLs_snmpleIe_narL_nunber_cleanly_xls;hle_nn_the_product and
product container., ' ,

5.6.3 Apprpvals: Filter assemblies, replacement filter elements apd accessories
furn[ished under this specification shall display thecappropriiate
Government approval such as FAA-PMA, S.T.C. or T.S:0. (whichpver is
applficable).

5.6.4 Markfing of Installation Instructions:

A. ISateQOry IA:  Shell and bolt type fiTter assemblies in this category
shall have printed on the shell: ,

1. Installation Torque
P, Replacement Element Part.No.

B. ([ategory IB ~ ReplacementiFilter Element: Filter elements in this
rategory shall have incltuded in the packaging an instruction sheet
describing the procedure for installing the replacement glement in the
shell and bolt filter assembly.

Category IIA and) IIB - Spin-On Filters: Filter Assembligés in this
category shalt-have installation instructions printed on|the can.

=0

Exampl e;

. _Lubricate Gasket with Engine 0i1 Only
P ¢ Torque Filter to 24.4 to 27.1 N'm (18 to 20 1bf-ft)

Bn_Enaina and Ohasl, £ N4l 1 aale
1 K—For—oH—LeaKs

Ll
“/ o I\Mll Lllylll\a Witu wile v

4, Check 011 Level
5. Safety Wire

5.6.6 Installation Torque: Filter Assemblies furnished under this specification
@ shall have the required installation torque clearly marked on the 4
product. The maximum torque required to effect a seal between the filter
assembly a?d the filter mounting base shall not exceed 40.7 Nem
(30 1bf-ft).

5.6.6 Engine Application Reference: Filter Assemblies furnished under this
speci fication shall make reference by marking on the filter assembly or by
inclusion in the installation instructions to app11cab1e catalogs and
service bulletins of filter manufacturers or engine manufacturers to
determine approved filter models and engine applications.
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. Example:
' ATTENTION:

CONSULT CURRENT APPROPRIATE CATALOGS, CHARTS, SALES AND SERVICE BULLETINS

OF FILTER, OR ENGINE MANUFACTURER, FOR APPROVED FILTER MODEL AND ENGINE
5.6.7 Date Stamp: Filter assemblies and replacement filter elements furnished
under this specification shall mark the day, month and year of manufacture
on the product or package. This requirement may be accomplished by the
date coding processes normally employed by the individual product
manufacturer,
5.6.8 Conforpance—to—SAE—Specification:
filter[elements furnished under this specification shall be.cl
to shoy conformance to the applicable Sections of this specifi

Filter—assemblies—andreplacement
carly marked

cation.

Examplé:

o

Manufa¢tured in accordance with
SAE Specification
Category

5.6.9 Detail
shall

reflec

Parts Marking: Detail parts furnished under this speci
pbe marked in accordance with AS 478,and shall, whenever
t the manufacturer's name or trademark and part number.

fication
possible,

5.7 Workmans

nip:  Workmanship of filter assemblies, replacement filter elements
and acce

ksories furnished under this specification shall be of g quality and

grade nefgessary to ensure proper installation, functional operation and
flight spfety.

6. QUALITY ASSURANCE PROVISIONS:

6.1 Place of| Tests and Test-Data: A1l testing shall be conducted at the filter
manufacturer's testilaboratory or other certified laboratories.| All test
data shafll be recorded and placed in permanent Quality Assurancd Department
files at| the filter manufacturer's facility.

6.2 Test Conditions: Unless otherwise specified herein, all tests ghall be

@ conductedcCunder the following conditions:

Test Fluid: Aeroshell W100 (SAE 50) Engine Lubricating 0il, Ashless

Dispersant or equivalent (MOTE: The viscosity of the test
shall be determined and recorded at the beginning of each

test,)

Test Fluid

Temperature:  82°C (180°F), unless otherwise specified.

Measurements: All measurements shall be made with calibrated and certified
instruments.

Temperature: Unless otherwise specified, all tests shall be conducted at

room ambient temperature.
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6.3 Classification of Tests: The following categories of tests shall apply to
this specification:

A. Qualification Tests
B. Acceptance Tests
C. Sampling Tests

6.4 Qualification Tests:

6.4.1 Tests to be Performed: The following tests shall be required for Category
T and Category I1 Filter Assemblies. Where differences in test procedures

betweenGCategory I and Category 11 Filter Assemblies exist, the
difflerences shall be noted. Qualification of Category Illogonverter kit
shall be included as part of the qualification tests.
Ref, Para,
No. Herein Tests
6.4.2 Examination<ef Product
6.4.3 Dry Weight
6.4.4 Proof Pressure and Leakagq
6.4.5 Pressure Drog
6.4.6 Bubble Point
6.4.7 Dirt Holding Capacity
6.4.8 Qi1 Soak
6.4.9 Integral Stud Torque Test
(Category II Filters)
6.4.10 Wrench Hex Torque Test
6.4.11 Burst Pressure
6.4.12 Pressure Impulse
6.4,13 Vibration
6.4.14 Collapse Pressure?
6.4.16 Filtration Efficiency
6.4.16 Anti-Drainback Leakage Tesgt
64317 Bonding Pull Test

3on Category II, Filter Assemblies, disassembly of the spin-on housing and
removal of the filter element may be required for this test. The housing should
be opened at the base (slightly above the Tockseam) using a can opener type tool.

40n Category II Filter Assemblies disassembly of the spin-on housing and
removal of the filter element may be required for this test. The housing should
be opened at the base (slightly above the Tockseam) using a can opener type tool.
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6.4.2 Examination of Product: The test unit shall be thoroughly examined and
.‘ shall meet the requirements of the manufacturer's drawings and
specifications with respect to dimensions, identification, general
workmanship, material and finishes. For Category II spin-on. filter
ass$mb11es, this examination shall include a check of thread squareness as
follows: :

The threads in the filter assembly base plate or the threads
of the stud (whichever is applicable) shall be square with
respect to the filter assembly gasket sealing surface within
the 1imits shown in Figs. 9 and 10. .

6.4.3 Dry WejghtoftmritsT—Thedry weightofthetestunits—shatibpe recorded.

6.4.4 Proof Pressure and Leakage: The test unit shall be installed fin a test
g system[as shown in Fig. 16 and completely filled with tes't flujid at room
temperature. The outlet port of the fixture shall be capped. | A static
pressure of 1724 kPa (250 psig) or 2758 kPa (400 psdg) (whicheper is
applicable) shall be applied at the fixture inlet port and maiptained for
two minutes. There shall be no visible evidence<of external lpakage or
permanent deformation. This test shall be perfformed two times|

6.4.5 Pressure Drop:

NOTE: |This test is based upon the procedures of SAE J806A with more
speci fijc definition. The procedures-of this test are applicable to
. Category IA and IB (Shell and Bolt) and Category II (Spin-On) [Filters.

The teft unit shall be installed in a test system as shown in [Fig. 15.

The fofilowing test conditions shall apply during this test:
1.| Test Fluid: Aeroshell W100 (SAE 50) Engine Lubricating 0iT,

Ashless dispersant, or equivalent.

2.| Test Fluid. Temperature: 82°C + 3°C (180°F + 5°)

3.| Flow Rate: 0.50 L/s (Size A)

0.76 L/s (Size B)

6.4.5.1 Test| Procedure:

NOTE: The test fluid viscosity, at the test temperature, shall be
recorded at the beginning of the Pressure Drop test.

The net differential pressure across the test filter element shall be
determined as follows:

(A) Test fluid shall be flowed through the test unit at a minimum of 5
different flow rates; with flow rates above, below and at rated
flow. Flow rates, fluid temperature and differential pressure
across the test unit shall be recorded at each flow rate. These
results shall be plotted on a graph as Flow Rate vs. Pressure Drop

‘ and considered as the "Gross" pressure drop results.
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6.4.5,1

6.4.6
Y

Test Procedure:

(Continued)

(B)

(C)

A similar pressure drop test, as described in (A), shall be
performed on the test fixture and the system connecting tubing with

the test filter element, removed from the test fixture,

results shall be plotted on a graph and considered as
pressure drop results.

These
the "Tare"

The "Tare" pressure drop results obtained in (B) shall be
subtracted from the "Gross" pressure drop results obtained in (A).
These results shall be considered the test filter assembly "net"

pressure drop results and plotted on a graph as "Flow

Bubb

le Point (with element removed from filter housing):

Filter Element Net Pressure Drop."

Proc

Flui
the

The
The

Contaminant Capacity:

edure - (Reference SAE ARP 901):
TnstpTTed in a test set-up as schematically showniin Fig. 21
d Tevel shall be maintained at 12,7 + 1.5 mm (0,500 + 0.
top of the element. -

test apparatus shall be installed on.a-solid, vibration-
filter element bubble point shall be determined as folloys:

The test filter“elemen

The test element shall be completely immersed in the
(Isopropanol, or other suitable test fluid),
3°C (75°F + 5°F) and rotated until all air pockets h
eliminated,

The manometer shall be adjusted to zero (0);
shall then be connected to the air inlet line and ro
items to ensure that no air pockets remain,

The air pressure shall be slowly increased while rots
element-360° axially. The manometer readings shall

when~the first bubble is emitted from the test eleme
Care-shall be taken to ensure that the initial bubblg

media and not from defective end cap sealing or from

the test

Rate vs.

L shall be
herein.
D60 in) above

Free base,

test fluid

maintained at 24°C +

hve been

element
tated several

1ting the test

ﬁe recorded

t media.
is from the
seams,

the average of the three runs shall be considered as
bubble point.

The filter element shall be installed

and test system as shown in Fig. 14.

be conducted as follows:

Procedure:
circulation through a 3 mm absolute filter.

Throughout this

ree times and
the initial

in a housing

The Dirt Holding Capacity test shall

The test fluid and system shall be previously cleaned by fluid

test, a 3 mm

absolute cleanup filter shall be used immediately upstream of the dirt
loading system and another downstream of the test unit.
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6.4.7

(Continued)

Test fluid at 82°C (180°F) shall be flowed at rated flow through the test
unit throughout the test. A.C. Coarse Dust or equivalent shall be added
at 240s intervals upstream of the test unit. Contaminant add increments
shall be per Table I. Two minutes after each test dust addition, pressure
differential, flow and temperature shall be recorded. Contaminant shall
be added until a differential pressure across the filter element of 138
kPa (20 psig) is exceeded.

The flow through the unit shall not be stopped at any time up to 138 kPa
(See paragraph 6.4.14).

st housing and tubing pressure drop (tare) at rated floL, shall be
cted from the gross pressure drop results of this test,|and the

s plotted on a graph as Filter Element Net Pressure Drop vs.

inant Added until 138 kPa is exceeded. The filder element shall
he dirt holding capacity of Table I.

ak: The unit shall be installed in the test fixture angl completely
with test fluid. The fluid temperature“shall be maintfined at
118°C |+ 6°C (245°F + 10°F). The duration of ‘the oil soak test shall be
minimum. The external surfaces of ‘the unit shall be wefted with
Tuid at 24 h intervals. At the cémpletion of this test| there shall
evidence of deterioration resulting from this test.

onally, an element bond pull test shall be performed per paragraph

of this specification using the filter element subjectpd to the hot
ak test.

Spin-0n Filter Integral Stud Torque (Category II, Type B Filtkrs Only):

The ft{lter assembiy shall be tnstalled in an anti-rotation deyice and the

stud hreakaway torque measured. The break away torque shall phot be less
than 47.5 Nem (35 ibf-ft).

Wreng¢h Hex, Torque Test (Category II Filters): The filter agsembly shall
be ipstalled in an anti-rotation device. A torque of 108.5 Nem

(80 1bf*ft)(minimum) shall be applied to the filter wrench hex. There
snal be. no evidence of damage or permanent deformation as a| result of
this|test.

Burst Pressure: The test unit shall be installed in a test system as
shown 1in Fig., 16 and completely filled with test fluid at room
temperature. The outlet port of the fixture shall be capped. Static
pressure shall be applied beginning at 1724 kPa (250 psig) and increasing
in increments of approximately 170 kPa. There shall be no Teakage up to
the rated proof pressure (Ref. paragraph 5.5.3,2).

The actual burst pressure shall not be less than the rated burst pressure
of the test filter (Ref. paragraph 5.5.3.3.).
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6.4.12 Pressure Impulse: The test unit shall be installed in a test fixture and

1} system as shown in Fig. 19,

The following test conditions shall apply during the test:

(a) Pressure Range: O to 1724 kPa (0 to 250 psig)
(b) Temperature: 82°C + 6°C (180°F + 10°F)

(c) Impulse Cycles: 10,000
(d) Installation Torque: Per filter manufacturers' instructions.

6.4.12.17 Procedure: The filter unit shall be subJected to 10, 000 pressure
/) ] he pressure at
e inlet port from zero (0) kPa to 1724 kPa and back to)kero (0) kPa
ith the outlet port capped. The cycling rate shall mot pxceed 5 per
cond.
ring this test, the test unit shall be monitored for dapmage- and the
sults recorded.
ter the completion of this test; the teSd unit shall be| disassembled
d the filter element inspected for evidence of flow fatfigue or other
rms of media deterioration,
6.4.13 Vibpation: The test unit shall be :ihstalled in a test fixthre and
@ subjected to the following vibration test:
The| following test conditions-shall apply during this test:
(a)] Vibration Levels -
Frequency - (Hz) D.A. (mm) G's
20'~) 40 5.1 -
40-- 200 - 18
(b)| Pressuré: 241 kPa (35 psig) (applied during vibration).
6.4.13.1 Procedure: With the unit pressur1zed to 241 kPa (35 psig) the unit
/) §la1i be vibrated for 20 hours in both the "X" and "Y" axes (see Fig.
263 Hat the—vibration—tevets opc»lncd aboves

The frequency of vibration shall be varied from 20 to 200 Hz in
accordance with the vibration Tevels specified above with one pass of
scanning at least 15 minutes duration. There shall be no evidence of
structural damage or leakage during this test.

6.4,14 Collapse Pressure: A suitable contaminant shall be added as described in

) paragraph 6.4,7 (except time and contaminant quality need not be
recorded) until the collapse pressure of the element is reached. The
collapse pressure shall not be less than 689 kPa (100 psi) differential.

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=400221c8df5d10d78bc6da1b0ea11d5a

SAE ARP*IHDDA &7 M BBS?BHD 0025903 & W

Page 15

ARP 1400A
SAE

6.4.15 Filtration Efficiency: Degree of filtration (Filter element efficiency)

6.4.15.1
p

6.4.15,2

- The degree of filtration for filter elements shall be determined by the
test specified herein. It is of primary importance that the test fluid
and air used in the degree of filtration test be clean and filtered prior
to test. Fig. 17 shows a degree of filtration test setup with a cleanup

device attached. This test shall be performed at room ambient
temperature.

System Add and Blank Values: The test specified in paragraph 6.4.15.2

with the filter element removed shall be repeated four items or four
separate contaminant-add values (A in the paragraph 6.4.15.2 formula).
Test fluid cleaned by a 3 mm absolute filter shall be used for each
teqt. The contaminant collected shall be the add value anfl shall be
used in the calculation of degree of filtration. It sh@l?|be the
avgrage of these four runs. None of the four add values shall be less
thgn 95% by weight of the contaminant introduced. J0 ensure
clganliness of the system and the filter assembly,.a systep blank value
shq1l be obtained by repeating paragraph 6.4.15%2(a) and (p) with the
filter element installed and no contaminant added. This bflank value
sha11 be the value C in the following formuTa and shall be| 1ess than
0.0007 gram.

Test Procedure:

(a) A setup shall be made as shown“on Fig. 17 without insftalling the
filter element in the testchousing.

(b) Flush 2,000 cm3 of prefiltered test fluid at room temperature
through the contaminant mixing chamber and the.filter| housings,
and discard. This operation shall be repeated.

(c} Add 2,000 cmS_of previously filtered test fluid at ro
temperature (through plug valve A, The element shall
in the filter housing.

m
e installed

(d) Valve B-shall be closed.

(e) A 5.cm3 slurry containing contaminant, in -accordance

I;'shall be added to the test fluid through a small
inserted in the pl 1 h 1

beads or equivalent.

(f) The contaminant shall be distributed uniformly by churning the
test fluid with an agitator for three minutes.

(g) Plug valve A shall be closed and the glass chamber/conta1n1ng the
test fluid and contaminant shall be pressurized using the air
regulator. The air regulator is used to maintain rated flow.
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6.4.15.2 Test Procedure:
(h) Valve B shall be opened and air pressure shall force the test

fluid containing the contaminant through the sample filter

assembly.
beaker,

This filtrate shall be collected in a clean, 4,000-cm3
Using a suitable wash bottle, 750 cm3 of petroleum ether

[boiling point (b.p.) 35° to 54°C or other suitable fluid] shall
then be washed through the contaminant mixing chamber and test

filter assembly.
4,000-cm3 beaker.

(1)

prefiiteréd petroleum ether or other suitable fluid

constant weight at 52°C (125°F). The weight shall b
0.1 milligram. The disk shall be heated at 52°C" for

and then cooled 30 minutes in a dessicator,

—

i) The weighed filter membrane shall be assémbled into
holder assembly (see Fig. 18) and fitted to a 4,000

flask connected to a suitable vacuum {minimum 635 mm

theotest filter is fil
em3 begker shall be wa
500 cm® of prefiltered

—

k) A1l test fluid passed through
the membrane disk. The 4,000

cm3 of prefiltered naptha and
ether (b.p. 35°C to 54°C)_.and fluid from the washed
be passed through the membrane. The filter funnel s
washed down with 100 .cm3 of prefiltered naptha and 1
prefiltered petroleum ether.

—

1} Maintaining vacuum, the top half of the filter funne
shall be removed. The membrane filter shall now be

further washing.

With a_wash bottle of prefiltered petroleum ether (b
54°C )Y or other suitable fluid, the rim of the membra
shall be gently washed to remove traces of test flui
careful not to disturb the cake. Vacuum shall be ma
during this operation.

—

n)

The.wash fluid shall be collected in the same

A membrane filter 47-mm diameter disk, absolute 0.8 mm type AA

m3 of
ind dried to

b accurate to
30 minutes

the filter
tm3 vacuum
of Hg vacuum).

tered through
shed with 500

petroleum
peaker shall

nall also be
DO cm3 of

assembly
pxposed for

Lp. 35° to
e filter
, being
intained

(n) The vacuum shall be shut off and the membrane Tiiter

removed. It

shall be dried to a constant weight at 52°C and weighed to 0.7 of

a milligram.
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6.4,15,2 (Continued):

6.4.16
g

The difference between the membrane filter weights before and after the
above procedure is the weight of contaminant passing through the test

filter, B in the following formula:

Filter element efficiency = A-(B-0) x 100
Where:

A = (add value) = Amount of test comtaminant passed
through system when there|is no filter
element in the filter houging.

B = (Contaminant = Amount of test contaminani passed

Value) through the test filter agsembly
(eTement installed).

C = (blank value) = Amount of <ontaminant attfibuted to

the test System and test filter

assembly when no test conj
been. added.

The filter element efficiency shall be 90% minimum.

Anti-ddrainback Valve lLeakage Test: The test filter shall be
a tes|t system as described 1n*<SAE J806, Chapter 6.

The temperature for this test shall be 21°C + 3°C (70°F + 5°F

faminant has

installed in

).

The tlest fluid for this test shall be Mentor No. 28 (Esso) or equivalent
with [a 38-45 SSU viscosity at 21°C and be equivalent in flow
chargcteristics to_SAE #10.

yes and

b of air

times during

the purge cycle by stopping and restarting the flow through the filter.

After purging the filter, the sump return line shall be closed and the

valve to the graduated column opened.

The graduated column shall be filled to slightly above the 610 mm mark.

After the column is filled, the filter inlet valve shall be closed and

the pump shut off.

The cap from the leakage drain tube shall now be removed and
fluid allowed to drain for two minutes.

the trapped
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6.4,16

6.5 Acceptpnce Testing:

6.6 Sampling Tests:

(Continued)

The pressure head shall now be adjusted and maintained at 610 mm
throughout the test.

At the end of the two minute residual drain period, a graduate beaker
shall be placed under the drain tube and the leakage rate recorded in
millimeters at ten minute intervals for the first hour and hourly
thereafter, Allowable Teakage rates shall be specified by the particular
engine manufacturer involved.

Bonding Pull Test - (With Element removed from filter housing): Filter
elements from the hot oil soak test (paragraph 6.4.8) shall[be bubble
testted (per paragraph 6.4.6) and installed in a fixture Or“pholding device
such that a separating force may be applied to both end-capp
simultaneously. The separating force shall be applied in approximately

45 N increments until failure occurs,

The| result of this test should be such that the“filter medip tears or
sepprates before the end cap bonding fails,

Ref. Paragraph

No. Herein Tests
6.5.1 Examination of Produgt
6.5.2 Leakage Test & Thread
Squareness Verificatjon
6.5.1 Examfination of Product: “-Same as paragraph 6.4,2 except threpad squareness
check not required,
6.5.2 Leakphge Test & Thread Squareness Verification: Each filter gssembly shall

be pressurized.to 689 kPa (100 psig) for at least 5 seconds.| There shall
be np evidence~of external leakage or deviation from the thr¢ad squareness
requj rements_of Figs. 9 and 10,

Sampling tests shall be performed periodically during each
produckioh run of filters and filter assemblies in order to momitor and
maintain product integrity after qualification. The testing shall be
performed per the procedures of this specification., Sampling plan
procedures, -when acceptable, shall be specified by the purchaser.

PACKAGING: A1l packaging shall be standard commercial quality sufficient to

prevent damage during normal commercial carrier shipment and handling.

ORDERING INFORMATION: When ordering filter assemblies, replacement filter

elements or accessories furnished under this specification, specify the
following:

Manufacturer's Part No.

SAE Speci fication No,
Category No.

Convenience Devices Desired.

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=400221c8df5d10d78bc6da1b0ea11d5a

 SAE ARPx1400A &7 WM 8357340 0025907 5 WM

Page 19 SAE, ARP 1400A
' ADIA — gy
Full *
Radius j§—— BDIA —— gl
OptionalT\ ,
_/Mounting Face
N N
N N
N\ N
Lockwife N\ ;
Provisfons § N
1 Only| for N N E
Size A N N
N N
\ \
\ N
\ \
" Additionall N N
Lockwire N N
Provision| for L :b
Size B \
— C U—
F.__JQ__g.L_.
mm
DIMENSION | A(MAX.) B c D E
W
Size A 101.1 92.7 20.32f'§g 30.2 |110.2
Size B 101.1 | 92.7| 20.32*%2130.2 |150.9

SHELL (BOLT-ON TYPES) CATEGORY IA

(] P FIGURE 1
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e ; »|
Seal Typical DIA —— See Note 1
2 Places -‘\\\\\ J

ST

.

Note 1p This installed'seal diameter shall permit assembly oh bolt per

Figure 3 when lubricated with SAE 40 or 50 wt. aviat
withoutSextrusion or undue force. An o0il tight seal
established between bolt and filter element.

Note 2; End caps must be square with filter media to within
Tength of filter element.

ion 01l
shall be

3.2 mm over

mm
DIMENSION A DIA. B DIA. c
Size A 19.30 + .13 | 87.9 + 1.0 | 74.9 + 1.5
Size B 19.30 ¢ .13| 87.9 + 1.0| 116.1 + 1.5

FILTER ELEMENT (CATEGORIES IA & IB)
@ FIGURE 2
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3/4 - 16 Thread
UNF - 2A

Tt
:43.{‘(‘;"&““

(1.7} jn ,
—4 | j4—19.76""13 pia (778 1n

3=
L]

18.3 Dia
(C72 in)

. { | Flow Holes

~ 7.9 Dia (.31 in Dia)

— © —P»

—> @—19.76""23 Dia (.778 in
6.1 (.p4 in) _]I 25.4 (1 in) Hex
Ref Lockwire Hole
A B
DIMENSION (mm) (mm)
12e 131.8 45.2
Size B 1 172.5 85.9

BOLT
(For Shell & Bolt Style Filters)

. @ FIGURE 3
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ace for
er's Name
and [Part Number

71.4 Dia Mi
l" (2.812 in
62.5 D a '
(lg‘.ﬁ%— 26) |

80.3 Dia

g Dia ———
/ (3.16 in)
L____m 47 Dia—< ol

(3.995 in)

Inlet 0i1 Hol
(Size to accommodate
Rated Flow)

COVER PLATE (CATEGORY IA)
@ FIGURE 4
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<€—71.12 Di
(2,800 in) ‘ ‘Jb
7.
l‘ 62.10 Dia ,l t
(2.445 in) (4igg‘in)
COVER-TO-ADAPTER GASKET
FIGURE 5
101.85 Dia
4.010 in) 2.294]13
(.090 |in)

2 ra |

COVER-TO-SHELL" GASKET
FIGURE 6

—uu| [
4’

25.40 Dia L1
l(l.oopm)‘ g (044 in)

ez

-/ |
20.20&.1301a—’l ' ld—?

(795 in)
BOLT-TO-SHELL GASKET

FIGURE 7

25.40(11n) Hex

3/4-16 UNF-2B cross J‘— i
Thread (Interrupted
Thd for Ease of Assy)
E‘S.S
(.2

.23 in)
ASSEMBLY NUT
@ FIGURE 8

Distributed under license from the IHS Archive



https://saenorm.com/api/?name=400221c8df5d10d78bc6da1b0ea11d5a

SAE ARPX1Y00A 67 WM 8357340 0025912 3 M

ARP 1400A

) Page 24
Gasket Surface and P.D. of
Threads to be Square within
| 0.64 (.025 in) TIR
‘£TD1m C
CH
|
Dim A
Ref —_ !i
Torquing
Means !
§——— DiMB —0m0
mm
DIMENSTON A (MAX) B DIA (MAX) { C (REF) RECOM. THD [SIZE
Size A 124.0 99.1 4.06 3/4-16 UNF-2B
Size B 165.1 99.1 4,06 3/4-16 UNF-28

SPIN-ON FILTER ASSEMBLY (CATEGORY IIA)
MIN RATED PROOF PRESSURE - 1724 kPa GAGE (250 PSIG)

® FIGURE 9

OR 2758 kPa GAGE (400 PSIG)
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Gasket Surface and P.D. of
Threads to be Square within
| 0.64 (.025 in) TIR
Dim C
L
, t
|
Dim A
i
Torquing l
Means
o DimB ——#»
mm
DIMENSION A (MAX) B DIA (MAX) C (REF) RECOM. THD SIZE
Size A 124.0 99.1 . 17.3 3/4-16 UNF-2A
Size B 165.1 99.1 17.3 3/4-16 UNF-2A

SPIN-ON FILTER ASSEMBLY (CATEGORY IIB)
MIN RATED PROOF PRESSURE - 2758 kPa GAGE (400 PSIG)

? FIGURE 10
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92,7 (3.65 in)
Min Seal I.D.
3/4-16 UNF-2A or 13/16-16 UNF-2A _ 80.2 Dia Ref
Thread Converter Stud 78.3
' (Optional) 3.16 .
102,59 . 3.08
101.60 D13
—4.039 . | ——®
- 4.000 T /
L
~ 1 Converter Plate
N - - (Config. 0pt1‘or11a1
60.2 Except |for Sealing... -
56.9 Dja Ref__|LINI g ﬂ Surface)
2.37 in] N\ 17.5((11/16 in.)
2.24 ' ST ) *
23.8
(15/16 in.)
% |
AN o
1 L

| _Sealing Surface.Interface.
Must conform'to Requt of
SAE J363 for/sealing area.
Remaining-config. optional,

-
b -

'

Filter Mtg

LTZS.4
1.00) Min
ase on Full Thread

———————————INTERFACE DEFINITION-FOR—CONVERSTON—

Aircraft Eng

3/4-16 UNF-2B
Thread in Filter

-Ref

Mtg Base

TO SPIN-ON FILTERS
(From Shell & Bolt Filter Assy's)

@ FIGURE 11
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@
3/4-16 UNF-2B Thread —19.84..
out (.781 in)
Min. Full Thread

-4 NN

\ | \
i : M_

60.2/56.9 Dia l/ > t_3'18 Min.

(2.37/p.24 12)/| 80.2/78.3 Dia (.125 in)
0il Jnlet -16/3.08 n

FILTER MOUNTING BASE FOR CATEGORY
TA WITH COVER PLATE AND 118

: ? FIGURE' 12
‘ 1.5 (.06 1n) Min.
Full Thread
ut
L ' ol 6.3 (.25 in)
Minimum
| & ll
| -
\ 15
7 y A | (.625 in) Wi
0i1 ]n]et—/
/ 60.2/56.9 Dia

/ - ——1(2.37/2.24 in)
3/4-16 UNE=2A — 2, /70301a_p)
13/16-16 UNF-ZA 1673,

Thread (as applicable)

FILTER MOUNTING
BASE CATEGORY IIA

@ FIGURE 13
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