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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through I1SO technical
committees. Each member body interested in a subject for which a technical committee has been established has

the right to

be represented on that committee. International organizations, governmental and non-governmental, in

liaison with 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnical

Commissirmmmmmiiun.
Draft Interrjational Standards adopted by the technical committees are circulated to the member bddies for voting.

Publication

Internation
engines, S

1ISO 4548 ¢

— Part 2:
— Part 3:
— Part 4:
— Part 5:
— Part 6:
— Part 7:
— Part 9:
— Part 10:
— Part 11:
— Part 12:

Annexes

as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

| Standard ISO 4548-11 was prepared by Technical Committee ISO/TC 70 Internal cambustion
bcommittee SC 7, Tests for lubricating olil filters.

onsists of the following parts, under the general titte Methods of test for full-flow lubricating oil filters for
bustion engines:

ifferential pressure/flow characteristics

lement by-pass valve characteristics

esistance to high differential pressure and to elevated temperature

itial particle retention efficiency, life and cumulative efficiency (gravimetric method)
old start simulation and hydraulic pulse durability test

tatic burst pressure test

ibration fatigue test

let and outlet anti-drain valve tests

Life and cumulative efficiency in the presence of water in oil

Self-cleaning filters

Particle retention ability and contaminant holding capacity using particle counting

and B-ofithis part of ISO 4548 are for information only.
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Methods of test for full-flow lubricating oil filters for internal
combustion engines —

Part 11:
Self-cleaning filters

1 Scope
This part

combustion engines. It is applicable to filters in which self-cleaning is continuous or intermittent.

The removal of retained particles from the filter is achieved by periodic reversal of the direction of the fluid
the elements. However, this also applies mechanical stresses to the filter media‘The tests specified in t
are designed to check the filtration performance of the elements under simulated ‘operating conditions an
their ability to withstand, without damage, variations in oil pressure, temperature, direction. of flow and the
water.

The equipment and procedures specified in this part of ISO 4548 arerecommended for'filters having a
rate of up to 1 600 /min.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions o
ISO 4548. At the time of publication, the editions indicated were valid. All standards are subject to r
parties tp agreements based on this part of ISO 4548 are encouraged to investigate the possibility of

most recent editions of the standards indicated below. Members of IEC and ISO maintain registers of cu
Internatipnal Standards.

of ISO 4548 specifies test methods for evaluating the characteristics of self-cleaning oil filterg for internal

flow through
his standard
d to confirm
presence of

nominal flow

this part of
vision, and
pplying the
rrently valid

ISO 1219-1:1991, Fluid power_systems and components — Graphic symbols and circuit diagram$ — Part 1:

Graphic symbols.

ISO 2942:1994, Hydraulic-fluid power — Filter elements — Determination of fabrication integrity and dete
the first Qubble point.

ISO 3722:1976, Hydraulic fluid power — Fluid sample containers — Qualifying and controlling cleaning me

brmination of

thods.

ISO 440%:1991, Hydraulic fluid power — Fluid contamination — Determination of particulate contaminFtion by the

gravime thod.

ISO 4548-1:—1),, Methods of test for full-flow lubricating oil filters for internal combustion engines — Part 1: Pressure

drop/flow characteristics.

ISO 11841-1:—2), Road vehicles and internal combustion engines — Filter vocabulary — Part 1: Definiti

and filter components.

1) To be published. (Revision of ISO 4548-1:1982)
2) To be published.

ons of filters


https://standardsiso.com/api/?name=8b066402f3bae9606a1b3691daeafe6b

ISO 4548-

11:1997(E)

©1S0

ISO 11841-2:—2), Road vehicles and internal combustion engines — Filter vocabulary — Part 2: Definitions of
characteristics of filters and their components.

ISO 12103-1

:— 2), Road vehicles — Test dust for filter evaluation — Part 1: Arizona test dust.

3 Definitions

For the purposes of this part of ISO 4548, the definitions given in ISO 11841-1 and ISO 11841-2, together with the
following definitions apply.

3.1 continuous self-cleaning filter

filter in wi

hwmmmmmmmmmmm
conditions qf the filter and the degree of blockage of the filtering medium

3.2 intermi

filter in whid

parameters

3.3 retentic
mass of sp

pressure re

tent self-cleaning filter
h the process of cleaning the filtering elements operates only when one of the characteristic
of the filter (time, pressure drop) reaches a predetermined value

n capacity

ches a specified value, such as the value that initiates self-cleaning

3.4 filtration efficiency
ability of the filter to retain particles contained in the fluid to be filtered

3.5 absolute rating
diameter, expressed in micrometres, of the largest non-deformablé’spherical particle capable of passing th
filtering element under predetermined test conditions

3.6 pressure

gauge pres

4 Graph

The graphic

5 Test m

5.1 Princ

The test on
rate of the
filtering eler

ure

cal symbols

al symbols used in this part of SO 4548 are in accordance with ISO 1219-1.
ethod for absolute rating (maximum particle diameter transmitted)

iple

itering-element to be tested. A microscopic observation of all the spheres that have passed th
nentthen allows measurement of the diameter of the largest sphere passing through.

The test giv

ecific contaminant that the filtering element can retain at its nominal-flow rate before its d

the filtering, element consists of filtering a suspension of calibrated glass microspheres at the nor

bperating

bperating

jfferential

ough the

hinal flow
ough the

indicat f the-si et thefilter; " toyed:

NOTE — The test applies only to the filtering element and not to the complete filter. However a test on the complete filter may
be carried out by mutual agreement between the purchaser and the supplier.

5.2 Test equipment and materials

5.2.1 Test

fluid

In the abseqce of any contrary agreement between the supplier and the purchaser of the filter, the oil for the test is to
be a pure mineral oil with a kinematic viscosity as ISO VG 15 (see [1]), used at ambient temperature.

2) To be published.
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5.2.2 Contaminant

The measurement of the maximum size of particle transmitted shall be carried out with glass microspheres with the
particle size distribution given in table 1.

Table 1 — Particle size distribution of glass microspheres

Diameter Mass
pm %
<20 5+3

=20to<40 103
= 40to <60 20+ 3
=60to< 100 30+£5
= 100 to < 200 355

523 M]asuring instruments

The meaduring instruments shall be capable of measuring to the levels oflaccuracy given in table 2.

Table 2 — Accuracy of measuring instruments

Measurement Acc;racy
(]
Test flow rate +5
Relative pressure +2
Differential pressure +4
Temperature +1

5.2.4 Teptrig

The test rjg is shown-diagramatically in figure 1. It shall include the components described in5.2.4.1 to 5.2.43.

5.2.4.1 Pressure regulator 1: capable of regulating the pressure maintained in the tank 6 to guarantee 4 flow of the
i i D-at-its—nomin e h nducted-to-determine-the—oil-flow rate/air

O ) O hao-oo a A = 1

pressure curve.
5.2.4.2 Centrifugal pump 13: capable of providing a turbulent flow of Re > 3 000 in the pipelines.

5.2.4.3 Purification filter 15: capable of maintaining a level of particulate contamination of the circuit less than or
equal to 2 mg/l, in accordance to ISO 4405.
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=l <> 1
JAN
81X
X1
9 2@ Test line /E\\/ >
]
10 17
, 14
12[_—‘ >
Recycle circuit
3 X8
Key
1 Air pressure regulator 10 Test filter
2 Filter (<.0,8'm) 11 Isolating valve
3 nletpressure gauge 12 Sample bottle
4 i i H ) i3 (‘en,t;i‘ugal pump.
5  Relief valve 14 |solating valve
6  Mixing tank (5 | capacity) 15  Purification filter
7  Contaminant inlet orifice 16 Flow meter
8  Isolating valve 17 New and clean flexible tubing
9  Three-way valve 18 Sampling valve

Figure 1 — Test rig for measurement of maximum particle diameter transmitted
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5.3 Test procedure

5.3.1 Preparation of the test rig

5.3.1.1

53.1.2

Fill the mixing tank 6 with 4 | of test fluid and open isolating valves (8, 11 and 14).

Set the three-way valve 9 to allow oil to flow through the recycle circuit.

5.3.1.3 Start the pump 13 and slowly close valve 14 causing the fluid to flow through the purification filter for about

20 min
oV .

5.3.1.4 Take a sample of fluid at valve 18 and check that its particulate contamination level is less than or equal to

2mg/lin

5.3.1.5
filter 15.

5.3.1.6

three-way valve 9 to allow the oil to flow to the test line.

Check thle integrity of the filtering element in accordance with ISO 2942,
5.3.3 Fijt

NOTE —

less than

performed using an element with identical technology and construction, but with reduced height so that the flow
fluid through the element under test is the same as for the element'to be qualified.

5.3.3.1 Mount the filtering element in the filter body, or'test housing, of the test filter 10 and install the &
the test rjg.

5.3.3.2 [Start up the agitator 4.

5.3.3.3 [Through orifice 7, using a clean funnel prepared in accordance with ISO 3722, introduce

contamirjant previousty mixed in 5 crn3of test fluid.

5.3.3.4

5.3.3.5

spheres.

5.3.3.6

filtering glement:

5.3.3.7

accordance with 1ISO 4405.

f the contamination level is not satisfactory, continue purification or install a-more efficient

f the contamination level is satisfactory, stop the pump 13, close isolating valves.{8; 11 and 14)

er test

purification

and set the

20 Umin, it should be tested at that flow rate, !f the designatdd flow rate is greater than 20 Um, the ¢

Remove the funnel, close the orifice 7 and allow to mix for 3 min.

Using the aif pressure regulator 1, pressurize the mixing tank to obtain the designated flow rate

at cshaiild ha
ot SIvuIiU Uuo

locity of the

The test flow rate should not be greater than 20 I/min. If the filtering element to be tested has a designited flow rate

ssembly on

0,025 g of

Downstream froni_the test filter, connect a flexible tube which has never been‘in contact with the glass

through the

Place a clean sample bottle 12, which is free of glass spheres, below the flexible tube 17.

5.3.3.8 Open valve 8, allow all the test fluid to pass through the filtering element 10 and collect it in the clean
sample bottle 12.

53.3.9

5.3.3.10

Close valve 8 as soon as air appears and close the air pressure regulator 1.

Analyze all the fluid collected as follows:

a) filter on a 5 um, 47 mm diameter membrane using a vacuum flask;

b) rinse the membrane with a solvent prefiltered at 1 um;

c) heat the membrane in an oven for 20 min at 80 °C;
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d) using a microscope, examine the entire effective area of the membrane, and measure the diameter of the

largest spheres observed.

5.4 Test results

The maximum size of particle transmitted through the filtering element is expressed in micrometres and its value is that

of the diameter of the largest glass sphere observed on the membrane.

6 Test method for pressure differential/flow characteristics

6.1 Principle

The filter is qubjected to increasing and then decreasing values of fluid flow rate to determine the variation-in d
pressure as R function of flow rate.

(fferential

If the temperfature of the filtered fluid varies, its viscosity changes. The differential pressure test‘conducted with a high
viscosity fluigl serves to simulate the differential pressure that it generates, for example, on cold starting of the gngine.

NOTE — The test is performed on a complete filter.

6.2 Test gquipment and materials
6.2.1 Test fluid

In the abserice of any contrary agreement between the supplier and the-purchaser of the filter, the oil used fo
is to be a pure mineral oil with a kinematic viscosity as ISO VG 150:

6.2.2 Measuring instruments
See 5.2.3.
6.2.3 Test rig

The test rig is shown diagramatically in figure 2.

I the test

Tappings fof the measurement of the differential pressure across the complete filter shall be made at five intefnal pipe

diameters upstream of the filter inlet-port'and 10 internal pipe diameters downstream from the filter outlet port.

The inlet

and outlet pjpes shall be straight-and free from obstruction for eight internal pipe diameters upstream and 13 internal

pipe diamet Prs downstream of the filter inlet and outlet ports. A complete description of the installation is
ISO 4548-1:", clause 7.

6.3 Test procedure

6.3.1 PrepTration of the test rig

given in

Without a test filter mounted in the test rig:
a) setisolating valves 13 to bring the purification filter 12 into the circuit;
b) start up the pump 2 and regulate the flow rate to 1,2 times the flow rate specified by the supplier;

c) allow the fluid to flow for sufficient time to stabilize the temperature at the value specified for the
provide a contamination level less than 10 mg/l measured in accordance with 1ISO 4405.

test and
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13 T 13

Differential pressure gauge, or two single
pressure gauges (to measure the differential
pressure across the filter)

Differential pressure gauge, or two single
pressure gauges (to measure the differential
pressure across the filtering elements)

Throttle valve (for flow rate regulation)

Purification filter

1 Oil tank incorporating a thermostatically 9
controlled heater and(cooler

2| Motor pump unit

3| Throttle valye (for pressure regulation) 10

4| Isolating.valve

5| Flowsmeter 1

6| ~Test filter 12

7 —Temperature Sensor connected 10 a 13
temperature indicator

8  Pressure gauge

tsotating vaive

Figure 2 — Test rig for evaluation of differential pressure as a function of fluid flow rate and viscosity
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6.3.2 Measurement of differential pressure

Proceed as described in ISO 4548-1.

~

L WL 11w

complete f

7 Testme heds for evaluation of
Ite

7.1 Principle

A particulate contaminant, with

cleaning filtgr under test. The efficiency is measured by comparing the mass concentratlon of the contaminant, at the
inlet and outlet of the filter.

known concentration and nnrhnln size distribution

TIVVVI T UV IVDT iu Quve aricle size aistriou

The samplep are taken at various times during one or more filter cleaning cycles, in order to determine its gravimetric
efficiency at|different degrees of biockage.

NOTE — The tests are performed on a complete filter.

7.2 Test equipment and materials

HY |
ulu

In the abserLce of any contrary agreement between supplier and purchaser of the filter, the oil used for the test is to be
a pure minefal oil which should have a kinematic viscosity as#SO VG 150.

The test fluif temperature shall be maintained at 70 °C'+-3 °C.

7.2.2 Test|contaminant

The contamjnant shall be a test dust with thé patrticle size distribution specified for ISO 12103-A4 (ISO Coarse} 3).
723 MeaJuring instruments

See 5.2.3.
7.2.4 Test|rig

The test rig |s shown diagrammatically in figure 3.

Tappings fof the: measurement of the differential pressure across the complete filter shall be made at five intdrnal pipe
diameters upstream of the filter inlet port and 10 internal pipe diameters downstream from the filter outlet port.|The inlet

and outlet pipes shaltbe straight and free from obstruction for eight internal pipe diameters upstream and 13 internal

pipe diameters downstream of the filter inlet and outlet ports.

3) See ISO 12103-1.
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15

29 |14 i

O

_<>— 17

]

Ke

1 ! Oil tank incorporating a)thermostatically 11 Throttle valve (for flow regulation)
controlled heater @ cooler 12 Purification filter on secondary circuit

2 Motor pump dnit 13 Sampling tap

3 Throttle valve (for pressure regulation) 14 Collection tank for back flushing ol

4 Isolgtigg’vatve 15  Contaminant injection tank

5 Qv meter 16 Contaminant injection pump

6 Test fiter 17 Clean-up filter on main circuit

7 Thermometer 18  Oil outlet valve of self-cleaning function

8 Filter outlet pressure gauge 19 Transfer pump

9 Filter inlet pressure gauge 20  Three-way valves

10  Differential pressure gauge

Figure 3 — Test rig for evaluation of gravimetric efficiency and cleaning ability
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7.3 Test procedure for continuous self-cleaning filters

7.3.1 Preparation of the test rig

7.3.1.1 Replace the filter under test with an empty housing or a pipe of the same length as the filter.

{10 b PR it~ N e

7.3.1.2 Bring the clean-up filter 17 on-line.

©1S0

7.3.1.3 Start up the main pump 2 and set at the maximum flow rate possible by shutting the flow-control valve 3.

7.3.1.5 Allgw to circulate for sufficient time to allow stabilization of the fluid temperature at 70 °C + 3,°(

ciean the filid to a particuiate contamination ievei of iess than 10 mg/i (measured in accordance with iSO, 44

7.3.2 Preparation of the injection circuit

W
V]
3
[e 8
—
o

clean-up

7.3.2.1 Depending on the total volume, V,, of the fluid contained in the injection tank, the mass of contamingnt, m,, to

be introducgd into the injection tank is determined as follows:

m.=V,IC
in which
C=Cy./q
where

q, is the test flow rate defined by the supplier’s specification, in litres per minute;

C, is the contaminant concentration upstream from the test filter, in milligrams per litre, set at 100 mg
g, is the flow rate of contaminant injection circuit, in litres per minute;

C, is the contaminant concentration in the injection tank, in milligrams per litre.

7.3.2.2 Filllthe injection tank/15 with a volume V_ of test fluid.

7.3.2.3 Stgrt the agitator.

7.3.2.4 Mix the contaminant (of mass m_) which has been previously dried (by heating at a temperature

between

90 °C and 150°C for one hour), and then dilute with part of the injection tank test fluid and homogeni
ultrasonic mixing method.

7.3.2.5 Add the dust mixture to the injection tank. Check the injection pump 16 flow rate is correctly set a
provides a constant flow rate and injection concentration in all circumstances.

7.3.3 Test for measurement of initial pressure drop

NOTES
1 New filter elements should be used for this test.

2 See figure A.1 for an example of a graph of differential pressure versus time.

10

re by an

nd that it
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7.3.3.1 Install the test filter on the rig a shown in figure 3, with its self-cleaning function in operation.

7.3.3.2 Start the main oil pump 2.

7.3.3.3 Adjust the test liquid flow rate to + 5 % of the designated flow rate for the filter, ensuring that the pressure
at the filter outlet is kept at 3 bar + 0,2 bar4) by using the manual flow reducer 11 and the flow-control valve 3.

7.3.3.4 Operate the self-cleaning filter without injecting contaminant.

7.3.3.5 Record the value of the initial differential pressure dp, of the clean filter.

7.3.4 Testto det . tahle diff tial ith ti if-cleaning.f t 4 N
NOTES

1 The filter elements that were fitted for the test described in 7.3.3 should also be used for this test.

2  Seeffigure A.1 for an example of a graph of differential pressure versus time.

7.3.4.1 |Attime ¢, start the injection pump 16.

7.3.4.2 [Record the value of the pressure drop across the filter under test.

7.3.4.3 |Allow the self-cleaning filter to operate until the differential pressure is'stable (e.g. time z,).

7.3.4.4 |Record the differential pressure dp,, when it is stable.

7.3.5 Test for blocking of filter with self-cleaning function non:operational

NOTES
1 The filter elements that were fitted for the test described in-7.3.3 should also be used for this test.

2  Seeffigure A.1 for an example of a graph of pressure drop versus time.
7.3.5.1 [At time t,, stop the filter's self cleaning function.

7.3.5.2 |With the injection pump 16 running,-record the time ¢ elapsed between time #, and t,, at which the pressure
drop hag increased by 0,5 bar with respect to the initial pressure drop dp,,.

7.3.5.3 |Attime 13, take three 200 mi'samples of fluid from the sample tap 13 upstream and three samples from the
sample tap 13 downstream of the filter under test.

7.3.5.4 |Determine the testdust concentrations of each sample by the gravimetric method according to [SO 4405.

7.3.5.5 |Calculate the<arithmetic mean for the upstream test dust concentrations and denote C,. Repeat for the
downstream test dust concentrations and denote C,.

7.3.6 Testfor efficiency during self-cleaning

NOTES
1 The filter elements that were fitted for the test described in 7.3.3 should also be used for this test.

2  See figure A.1 for an example of a graph of pressure drop versus time.
7.3.6.1 Attime 1, restart the self-cleaning function.

7.3.6.2 Record the time (z, to ,) required to return to the initial pressure drop dp,, + 10 %.

NOTE — At time 1, the value of dp should be less than dp,, + 0,1 bar.

4) 1bar=100kPa
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7.3.6.3 Allow the test to continue, with the self-cleaning function and the contaminant injection pump operating for
a period equal to 5 (¢, — t,), or at least two hours.

NOTE — From time ¢, to ¢, (operation of the filter with the self cleaning function) the value of dp must remain within the limits
dp, and dp,, + 0,1 bar.

7.3.6.4 At the end of the steady-state operating period (t,), take three 200 ml fluid samples from the valves 13
upstream and downstream from the filter.

7.3.6.5 Measure the mass concentration of the six samples by the gravimetric method in accordance with
ISO 4405. Calculate the arithmetic mean and denote the upstream sample mean, C,, and the downstream sample

mean, C,.

NOTES
1 During the

2 ltis not ne
7.3.7 Addit
NOTES

1 These testE

resist progres
2 See figure

7.3.7.1 Rep

operation of the filter from time ¢, to z,, upstream contaminant concentration should be maintained.at-100

Cessary to take samples for gravimetric efficiency analysis during these tests.

onal tests (five further blocking and cleaning cycles)

may be performed on the filter inmediately after the test described in 7.3.6,t0)assess the ability of th
ive fouling.

A.2 for an example of a graph of differential pressure versus time.

eat the tests described in 7.3.5 and 7.3.6 for a further five cycles.

NOTE — Itis not necessary to take samples for gravimetric efficiency analysis during these tests.

7.3.7.2 Att
dp,, + 10 %.

NOTE — Th

ne end of each cycle (t,, t,,, t,,, t,, and t,) note the value of dp which should remain between
Progressive fouling is evident if the value of dp gradually increases above dp,, + 10 %.

e value of dp,, is determined in 7.3.4.4.

7.4 Test procedure for intermittent self-cieaning filters

7.4.1 Prepdration of the test rig

Proceed as

7.4.2 Prep

]escribed in 7.3.1.

ration of the injection-circuit

Proceed as

escribed in 7.3.2:

7.4.3 Tests for filtration and cleaning

NOTE — S

figure,A.3 for an example of a graph of differential pressure versus time.

7.4.3.1 Megsurement of initial differential pressure

mg/l.

b filter to

ip,, and

NOTE — New filtering elements should be used for this test.

7.4.3.1.1 |Install the filter to be tested in the test rig as shown in figure 3, with its self-cleaning function in service.

7.4.3.1.2 Adjust the test fluid flow rate to + 5 % of the designated flow rate of the filter, ensuring that the pressure
at the filter outlet is maintained at 3 bar + 0,2 bar by using the flow reducer 11 and the flow-control valve 3.

7.4.3.1.3 Record the value of the initial differential pressure (dp,,) of the clean filter.
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7.4.3.2 Blocking and cleaning tests

7.43.2.1 Attime ¢, start the contaminant injection pump to obtain a theoretical concentration of 100 mg/l upstream
from the filter to be tested.

7.4.3.2.2 Record the times elapsed between blocking (t, to 1, ¢, to ¢, etc.) and cleaning (t, to ¢, ¢, to ¢, etc.) ensuring
that the blocking and cleaning times are identical throughout the test.

NOTE — dp,, and dp,, should be constant throughout the test.
7.4.3.2.3 Allow the intermittent self-cleaning filter to run for five cycles or two hours of cleaning (see figure A.3).

7.4.3.2.4 At the-end-o

8-end-o e-cycles 3, upstream
and dowhstream of the filter.

7.43.2.5 Measure the mass concentration of each sample by the gravimetric method, in“accofdance with
ISO 440%. Calculate the arithmetic mean and denote the upstream sample mean C, and the downstr¢gam sample
mean C,

7.5 Test results
7.5.1 Continuous self-cleaning

Two effidiencies are recorded during the tests with the continuous self-cleaning filter. One efficiency is re¢orded when
the self-dleaning function is switched off and the other when the self-cleaning function is operating.

7.5.1.1 (Calculate the efficiency of the filter, E, with the continuous cleaning function non-operafional, as a
percentage using the equation:

C, -G
E=-2_-b «100
Ca

Where (] and C, are the arithmetic means of the test.dust concentrations obtained at z, (see figure A.1).
7.5.1.2 [Calculate the efficiency of the filter,E; during continuous cleaning using the equation:

ﬂ_d_xmo
C

c
Where (] and C, are the arithmetic means of the test dust concentrations obtained at ¢, (see figure A.1).

E =

7.5.2 Intermittent self-cleaning

Calculate the efficiencyof the filter, E, during intermittent cleaning, using the equation:

8 Test for resistance of the filtering element to high differential pressure

8.1 Principle

The objective of the test is to ensure that the filtering element satisfactorily withstands an exceptionally high differential
pressure. Blocking is achieved artificially by injecting a particulate contaminant.

NOTE — The test applies only to the filtering element and not to the complete filter. However, the test on the complete filter
may be carried out by mutual agreement between the purchaser and the supplier.

13
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8.2 Test equipment and materials
8.2.1 Test fluid

See 7.2.1.

8.2.2 Test contaminant

See 7.2.2.

8.2.3 Meas
See 5.2.3.

uring instruments

© 1SO

8.24 Test

The test rig i

8.3 Test
NOTE —

8.3.1 Chec

8.3.2 Insta

5 shown diagrammatically in figure 3.

Tje pump should be capable of providing a 10 bar pressure drop across the filter.

rig

rocedure

k the integrity of the filtering element according to ISO 2942.

the test filter on the rig as indicated in figure 3, with the self-cleaning.function off. The dischar|

18 for the s

8.3.3 Switgh on the heating system and circulate the oil at the test flow rate.

8.3.4 Prep

8.3.5 Inject

pressure dr<Lp for two minutes.

8.4 Testr

8.4.1 Rem
observable {

8.4.2 Chec

9 Testf

9.1 Principle

The test is intended to simulate an abnormal temperature rise in the engine. It consists of flowing hot oil thr
filter and enguring that none of the component parts of the filter (assemblies, gaskets, etc.) have been damage

heat.

NOTE — Thedest is performed on a complete filter using new filter elements.

if-cleaning function should be closed.

re the contaminant injection system as described in 7.3.2,

contaminant until the pressure drop across the, filtering element reaches 10 bar, and main

sults

pve the filtering element and purge the excess oil. No visible deformation or damage sh
o the naked eye.

k the integrity of the filtering element according to 1SO 2942,

resistance of the filtering element to elevated temperature

je valve

tain this

ould be

pugh the
d by the

9.2 Teste

quipment and materials

9.2.1 Tests fluid

See 6.2.1.

9.2.2 Meas
See 5.2.3.

uring instruments

9.2.3 Testrig

The test rig is shown diagrammatically in figure 4.
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Oil tank incorporating a thermostatically controlled heater and cooler

Motor pump unit
Therrhometer
Isolating valve
Flow meter

Filter to be tested
Pressure gauge

Differential pressure gauge

© ® N O/ A D

—
- O

12

Graduated water container
Adjusting valve
Water separator filter

Isolating valve

Figure 4 — Test rig for evaluation of filtering element resistance to elevated temperature
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9.3 Test procedure

9.3.1 Check the integrity of the filtering element in accordance with 1ISO 2942.

9.3.3 Switch on the heating system and circulate the oil at 100 °C + 3 °C at the design
for at least eight hours.

ted flow rate of the test filter

10.1 Pringciple

Certain engrlne lubricating oils contain an excessive amount of dissolved or undissolved water which may affect the
functional characteristics of the filtering media.

The objective of the test is to confirm that the filter will withstand a high content of water and that its functions,
particularly gleaning, remain operational.

NOTE — The test is performed on a complete filter using new filter elements.
10.2 Test|equipment and materials

10.2.1 Test fluid

See 7.2.1.
10.2.2 Measuring instruments
See 5.2.3.
10.2.3 Test rig

The test rig tls shown diagrammiatically in figure 4.

10.3 Test procedure

10.3.1 Check the’integrity of the filter element in accordance with ISO 2942,
10.3.2 Fiuwwmrﬁmwﬂmmam«mmmmwte.

10.3.3 Switch on the heating system to obtain an oil temperature of 70 °C + 3 °C.

10.3.4 Bring the coalescing water separator filter 11 on-line and operate the pump 2 at the maximum flow rate of
the test rig until a residual free water content of 50 ppm is obtained.

10.3.5 Install the filtering elements to be tested in the filter or the test box and mount it on the test rig.
10.3.6 Switch on the self-cleaning function of the filter.

10.3.7 Adjust the flow rate to the value specified by the supplier.

16
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10.3.8 Record the initial pressure drop.

10.3.9 Through valve 10, upstream from the pump 2, and for one to two minutes, inject a sufficient volume of water
to obtain a final water content of 5 % in the rig, calculated on the basis of the total volume of fluid contained in the

test rig.

10.3.10 Circulate the mixture for at least 20 min after the end of water injection.

10.3.11

Record the pressure drop across the filter.

10.4 Test results

10.41 H
eye.

104.2 C

11 Testt for mechanical stability to alternating direction of flow

111 Pr

In normal

the fluid through the filtering element, corresponding to the filtration and self-cleaning phases.

This reve
direction

The test i$ intended to ensure that stress does not damage the filter element.

NOTE —

11.2 Test equipment and materials
11.2.1 Tpst fluids
See7.2.1|

11.2.2 Measuring instruments

See 5.2.3

11.2.3 Tpstrig

The test 1

emove the filtering elements and examine the filter for any deformation or damage visibleitd

heck the integrity of the filtering element in accordance with ISO 2942.

nciple
operating conditions, an intermittent or continuous self-cleaning filter‘imposes an alternating flow]
rsal subjects the filtering material to mechanical stresses-applied alternately in the normal 4

f the flow.

The test applies only to the filtering element and not'to'the complete filter.

g is shown diagrammatically in figure 5.

the naked

direction of

nd reverse
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1 Oil tank incorporating a thermostatically controlled heater

Motor pump unit

Flow-control valve

Hydraulic-control valve

Test box

2

3

4

5 Pressure gauges
6

7 Flow meter

8

Pressure-relief valve

Figure 5 — Test rig for mechanical stability to alternating direction of flow
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11.3 Test procedure

11.3.1 Check the integrity of the filtering element in accordance with ISO 2942.

11.3.2 Mount the filtering element in the test box 6.

11.3.3 Ensure there is a proper seal between the test housing box and the filter element.
11.3.4 Mount the test box on the bench.

11.3.5 Purge the air from the test box.

11.3.6 Startthepump2-amd theoit treating device 1, amd attow to operate at a flow rate equal To Tour fimes the flow

rate specjfied by the supplier of the filter element, until the temperature is stabilized.

11.3.7 Programme the control mechanism of the hydraulic control valve 4 to carry out one cycle only infaccordance
with the draph shown in figure 6.

Pt
a Pt ¢
4
g N \ \
3 A
[}
5 O----0O
B Time, s
;E, 0 3 J 6 9 7 12
» ( ( 4
E Py

Py

1cycle

p, differential pressure measured during the endurance test in the filtration direction.

p, differential pressure measured during the endurance test in the back-flush direction.

Figure 6 — Cycles for endurance test

11.3.8 Subject thefilter element to 10 000 cycles unless otherwise agreed between the supplier and the purchaser.

11.3.9 DOismantle the test box and remove the filter element.

11.4 Test results

11.4.1 Proceed with a visual and microscopic examination of the support(s) of the filtering media and of the filtering
medium itself.

11.4.2 Check the integrity of the filtering element in accordance with 1ISO 2942.

11.5 Acceptance criteria

No deformation or tearing of the filtering element should be detectable.
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