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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 ISO 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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Alist of all parts in the ISO 4548 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

ISO 4548 (all parts) establishes standard test procedures for measuring the performance of full-flow
lubricating oil filters for internal combustion engines. The series has been prepared in separate parts,
each partrelating to a particular performance characteristic.

Together the tests provide the information necessary to assess the characteristics of a filter, but if
agreed between the purchaser and the manufacturer, the tests can be conducted separately.
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Methods of test for full-flow lubricating oil filters for
internal combustion engines —

Part 5:
Test for hydraulic pulse durability

1

This|document specifies a method of testing the ability of full-flow lubricating oil filters m3
with metal pressure vessel materials for internal combustion engines to withstand an intery
surge. Normally surges occur when an engine is started from cold, and-¢yclic intern

vari

Thege tests are intended for application to spin-on type filters and,detachable filters with
elenjents.

The

manufacturer and the purchaser.

NOT
such

2

The

und{

ISO

Graghical symbols for conventienal use and data-processing applications

ISO

Diffdrential pressure/flow’characteristics

3

3.1

For th

Scope

htions experienced during operation.

tests can be applied to other filters, if thought applicable, by agreement betwee

L

J This test is not intended to replace simulated enviroiimental testing (e.g. at very low tem
testing is required, it will be the subject of negotiatien\between the supplier and customer.

Normative references

1219-1, Fluid power systems-and components — Graphical symbols and circuit diagram

1548-1, Methods of test for full-flow lubricating oil filters for internal combustion enging

Terms, definitions and graphical symbols

Terims and definitions

nufactured
lal pressure
W] pressure

disposable

n the filter

beratures). If

following documents are referred to in the text in such a way that some or all of their content
condtitutes requirements of this docuthent. For dated references, only the edition cited

hpplies. For

ited references, the latest editioh of the referenced document (including any amendments) applies.

s — Part 1:

s — Part 1:

ISO and [EC maintain terminological databases for use in standardization at the following addresses:

3.2

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

Graphical symbols

For the purposes of this document, the graphical symbols given in ISO 1219-1 apply.
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4 Operational characteristics to be tested

Filters are subjected in service to pressure fluctuations caused by either engine cold starting conditions
or hydraulic pulse events during normal operation. The test specified in Clause 8 can be performed at a
range of pressures on separate filters to simulate in-service conditions and verify the capability of the
filter canister and seal to withstand these pressures.

5 Testrig

See Figure 1 as an example of a typical test circuit. An alternative test rig, which produces the pressure
pulse waveforms shown i Figure 2, may be Used-

6 Test fluid

The test flu]d shall be oil with a viscosity class ISO VG 22. The temperature shall be 601°C* 10 °C, unless
otherwise dpecified.

NOTE The kinematic viscosity of ISO VG22 is 10 mm?2/s + 5 mm?/s at 63 °C.

7 Accurpcy

—_

7.1 The njeasuring instruments shall be capable of measuring to:the'levels of accuracy given in Talle
The last colfimn in the table gives the limits within which the testeonditions shall be maintained.

Table 1 — Instrument accuracy and test condition variation

Test gondition Unit Measurement accuracy coPrf(;il:liioslfi\tr)iiitaeti(t) "
Pr¢ssure kPa 5% —
Time S +0,002 s —
Temperature °C x1°C x2°C

7.2 Use pressure transducers, amplifiers and recording devices with a combined system frequency
response such that in the frequericy range 0 kHz to 2 kHz, the amplitude ratio is within 0 dB to -3 dB.

7.3 Presspire transducer(s) shall be mounted directly into the test component, or as nearly as
possible, so|as to recordthe’internal conditions applied to the component. Any restrictions between the
transducerq and the pressure-containing envelope being tested should be avoided.

7.4 Instrymentsand procedures should conform to ISO 9110-1 and ISO 9110-2.

8 Hydraulic pulse durability test (see Figure 1)

8.1 Fit a filter on an appropriate adaptor and install the test filter to the filter manufacturer’s
recommended tightening torque or angle of rotation for the filter to be tested. When multiple samples
are to be tested for getting the statistically meaningful data, the mean and standard deviation should be
calculated and reported. Additionally, the B10 value by Weibull analysis can be calculated and reported
when tested with more than seven samples.

NOTE Weibull analysis (see Annex B) and the B10 value are described in ISO 19973-1.

8.2 Connect the test adaptor to the pipework system of the test rig.

2 © IS0 2020 - All rights reserved
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NOTE Figure 1 has been shown to produce an acceptable waveform. Other hydraulic configurations will
work as well.

8.3 Adjustthe charge in the accumulator (item 6) to approximately 50 % of the maximum test pressure
agreed with the customer. In the absence of such an agreement, one of the values given in Annex A may
be used. Set the system pressure relief valve (item 4) to at least 110 % of the test pressure. Open the
inlet pressure valve (item 11) to reduce test pressure to minimum. Start the pump (item 2). Allow the
rig to run until all air has been purged from the system. Bleed the filter to be tested (item 3) by opening
the bleed valve (item 14). The directional control valves (item 5) shall be open to pass oil through the
filter and bleed air out of the system. The adjust valve (item 12) should be open 10 % to 20 % to allow
j i i i i 50 %. Close
e. Precision

T

L 8
f 12
AP >< | 14
Ts
’ |
O-@® 1
2
| o~
Key
1 oil reservoir 8 pressure sensor
2 pump assembly 9  flow restrict valve
3 filter to be tested 10  shuntvalve
4 system pressure valve 11 inlet pressure valve
5 directional valve 12 adjustvalve
6 accumulator 13 heat exchanger in reservoir
7 outlet pressure valve 14 bleed valve

Figure 1 — Test rig for the hydraulic pulse durability test

© IS0 2020 - All rights reserved 3
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Initiate the cyclic test at system pressure meeting the waveform specified in Figure 2. Valves 14, 9
and 10 can be adjusted to remove pressure spikes. Without a specific pulse frequency requirement
transmitted by the customer, the cycle rate shall be in the range of 0,5 cycles to 2 cycles per second.

15 %
5 % 5 %
-/ B —— /
i i B 1
2 LA NN \\
i \
L
7 6 6
LoD N\
é_' | 5% 10 %
5 % '
50 % 5 %

Key
test pregsure 5 %

cyclic tept pressure

85 % cyftlic test pressure

secant pjressure rise

15 % cy¢lic test pressure

point “0f — the intersection of the secant pressure rise with zero pressure (0 kPa)
5 % cycliic test pressure

0 kPa (0|psi)

time forfone impulse cycle

O 0 N O U1 H W N -

NOTE1 The above waveform is.shown as an example.

NOTE 2  The hatched area,shows the tolerances of the test pressure.
Figure 2 — Diagrammatic pressure pulse waveform for the hydraulic pulse durability tegt

An oscillosfope.or an alternative device shall be provided to monitor the pressure waveform|and
cycle times

8.4 Setthe counter to zero.
8.5 Regulate the reservoir oil temperature to maintain the required viscosity (see Clause 6).

8.6 Allow the test to continue, monitoring until failure occurs or until the number of cycles agreed
with the engine manufacturer has been applied. In the absence of such an agreement, the value given in
Annex A for the test pressure chosen may be used.

8.7 Upon test completion, check the angle of rotation and/or tightening torque (i.e. turn in the
tightening direction).

4 © IS0 2020 - All rights reserved
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8.8 Remove the filter, allow it to drain and visually examine the unit to determine the failure point and
type of failure, if any.

9

Test report

The test report shall include at least the following:

a)
b)
‘)
d)

e)
f)
g)
h)
i)
j)
k)
1)

the name of the test establishment;

the filter type (manufacturer, model number and batch number);

the date of the test;

h description of the filter and whether it is new or used; if it is used, the approxima
service;

the rated flow, in litres per minute;

Lhe test pressure, in kilopascals;

Lhe test cycle rate, in hertz;

Lhe test fluid;

the test temperature;

the mode of failure and its location;

Fhe installation and removal angle or torque (in hewton metres);

Lhe number of cycles to failure or the number’of cycles completed.

le period of

© IS0 2020 - All rights reserved
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Annex A
(informative)

Values to be used for tests if no agreement is reached with the
manufacturer

In the absepceof manufacturer-—testspecifications, Table At givesthe pressureand-mumber-of cycles
that may belused in the extreme surge condition test and the normal surge condition test for the,chpsen
category offfilter. Either one or both of the pressure ranges may be used for the chosen categofyof filter.

Table A.1 — Pressure and number of cycles to be used for tests

Filter type Category Extreme surge condition test Normal surge.condition test
Pressure Number of Pressure Number of cviles
kPa cycles kPa y

Spin-on

(light dut}) A 1000 1000 500 25000
Spin-on B 1300 3000 700 50 000

(heavy duty)

Detachable
| with C 1600 5000 900 75 000

disposable
element]
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