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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
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Introduction

In hydraulic fluid power systems, power is transmitted and controlled through a liquid under pressure within an

enclosed circuit.

Filters maintain the cleanliness of fluid in a fluid power system by removing insoluble contaminants. A filter

element is the porous device that performs the actual process of filtration.

The cppability of the filter element to maintain a specified fluid cleanliness level depends_onyits

performance

and gtructural integrity and its ability to withstand non-steady-state conditions (eg- cold starts and
decompression surges). The filter element’s resistance to collapse or burst is a measure of its ability to

withstand such effects.
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Graphic symbols used in this International Standard are in accordance with ISO 1219-1.

5 Test circuit and equipment

5.1

Test circuit

Figure 1 shows the arrangement of a typical circuit for the collapse/burst test described in Clause 6.
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Figure 1 — Typical circuit for collapse/burst test

htus
test equipment shall be used:

filter housing (recommended by the filter manufacturer), modified as necessary to ensu
ypass the filter element.

and motor, capable’of maintaining the flow of the fluid in the test circuit at a pressure g
ential pressureseguired.

d motor drive system shall maintain a constant uniform flow rate within a tolerance of
b entire_test. Positive and/or negative fluctuations in flow rate lead to inaccurate results.

Fvoir; of sufficient size to contain the fluid in the test circuit, designed to keep the contami

e that

reater

5%

hation

in suspensio

- delad ngq and quipqr‘pnf areas shall be avaoided

A cylindrical reservoir with a conical bottom has been shown to satisfy this requirement. The return line to the

reservoir shal

| be below the fluid level to prevent aeration of the fluid.

5.2.4 Connectors and valves, as necessary to control the flow of fluid through the filter.

A pressure re

5.2.5

lief valve is optional.

Differential pressure transducer, capable of registering the expected differential pressure.
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5.2.6 Electronic strip chart-recording device, with a response rate of 40 Hz to 100 Hz, or an equivalent
recording device (see Annex A for recommendations for the electronic strip chart-recording device).

NOTE Optionally, an online automatic particle counter or contamination level indicator can be installed in the system,
downstream from the filter under test.

5.3 Fluid

A fluid compatible with the filter element material, as determined in accordance with ISO 2943, shall be used.

5.4 Contaminant

The tgst contaminant shall be ISO 12103-1 A2 (ISO Fine Test Dust) or A3 (ISO Medium Test\Dyst) or another
inert garticulate contaminant. The contaminant shall not add to the strength of the elementunder|test.

5.5 [Instrument accuracy and test conditions

Instrument accuracy and test conditions shall be maintained within the limits given in Table 1.

Table 1 — Instrument accuracy and test condition variation

Test parameter Unit Instrument accuracy Allowed te'st- condition
of reading variatipn

Differential pressure Pa or kPa (bar) +5% —
Injection flow rate mL/min +2% +5%
Tept flow rate L/min 2% +5%
Kinematic viscosity 2 mm?Z/s +2% —
Mdss g + 0,1 mg —
Temperature °C +1°C +2°C
Time S +1s —
Injection system volume L +2% —
Filfer test system volume L +2% +5%

a | 1 mm?s =1 cSt (cefitistoke).

6 Tlest procedure

6.1 |Subject the filter element to a fabrication integrity test in accordance with ISO 2942.

6.2 Disqualify from further testing any element that does not meet or exceed the manufacturer’'s specified
minimum first bubble pressure. If the element meets or exceeds the manufacturer's rated minimum first
bubble pressure, allow the fluid used in the fabrication integrity test to evaporate from the element, or rinse the
element with the fluid being used in the collapse/burst test procedure.

6.3 Install the filter housing in the collapse/burst test circuit at the location shown in Figure 1.
6.4 Determine the differential pressure across the empty filter housing at either the manufacturer’s rated
nominal flow rate or at a value between 50 % and 80 % of the nominal flow rate, and at either a selected test

temperature between 15 °C and 40 °C or at a specified test temperature, and record.

6.5 Install the element in the test filter housing.
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6.6 Subject the element to the flow rate and temperature determined in 6.4. Maintain a uniform flow rate
throughout the entire test. Maintain the test temperature within a tolerance of + 2 °C. Record the viscosity of
the fluid at the test temperature and the overall differential pressure. The pressure relief valve, if one is
installed in the system, should be set at not less than 150 % of the specified final collapse/burst pressure of
the element being tested.

6.7 Inject into the system, either continuously or intermittently (sometimes known as “batch loading”), a
controlled amount of the test contaminant at a rate that is not greater than 5 % of the element’s estimated
contaminant capacity, at intervals of at least 2 min, while maintaining the specified test flow rate and test
temperature. Record the type of contaminant used. The contaminant used shall be injected in a uniform
manner and at a concentration low enough so that the pressure measurement equipment can detect any
structural failyre

To reduce tepting time, a preload of contaminant equal to 50 % of the element’s estimated eontaminant
capacity may |be added, if agreed by the manufacturer.

6.8 Record|the flow rate and differential pressure across the filter as a function of contaminant mass added,
expressed in|fgrams or units of time, until the differential pressure, expressed in kilopascals, acrogs the
element (filtef assembly differential pressure minus housing differential pressure)'meets or exceeds the
specified collapse/burst pressure rating or until failure. If contaminant is added intetmittently, wait 2 min after
the addition of contaminant before recording the flow rate and differential pressure.

6.9 Subjeci the filter element to a fabrication integrity test in accordance with 1SO 2942, using the|same
fluid as in 6.1] if physical collapse has not occurred.

6.10 Record|the following data:

a) testflow fate;

b) maximun filter-element differential pressure achieved;

c) fluid temperature;

d) type and|viscosity at the test temperature of'the fluid used in the test circuit;
e) type of contaminant introduced;

f)  direction pf flow through the elément;

g) type of plimp.

6.11 If the contaminant fills'the filter housing before collapse/burst is achieved, the test shall not be valig.

6.12 Calculgte the.contaminant mass injection rate, expressed in grams per minute, and multiply the test
time, expressgd ihnminutes, by this factor to give the mass of contaminant added.

6.13 Plot the relationship of differential pressure versus contaminant mass added in linear co-ordinate format.

7 Acceptance criteria
The filter element collapse/burst pressure rating shall be verified if

a) there is no visual evidence of failure in the element’s structure, filter medium and seals, when tested in
accordance with 1ISO 2942, and

b) there is no abrupt decrease in the slope of the differential pressure versus contaminant mass added
curve plotted in 6.13 prior to the specified collapse/burst pressure rating (see Annex C for examples of
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abrupt decreases in slope). Transients in differential pressure should not be included when evaluating the
curve for an abrupt decrease in slope.

8 Reporting

8.1 The test information recorded in the documentation for a filter element tested in accordance with this
International Standard shall show

a) the test flow rate;

O
~
—

1 - old ! bl e b i : + I
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O
~
—

He fluid temperature;

o
-
—

He type and viscosity at the test temperature of the fluid used in the test circuit;

e
—

Re type of contaminant introduced;

=)
=
—

Re direction of flow through the element;
g) the minimum collapse/burst pressure rating.

8.2 |The form in Annex B may be used to report the data.

9 Identification statement (reference to this International Standard)

It is sfrongly recommended to manufacturers who-have chosen to conform to this International [Standard that
the following statement be used in test reports, catalogues and sales literature:

“Filter| element collapse/burst pressure-rating conform to ISO 2941:2009, Hydraulic fluid ppwer — Filter
elemants — Verification of collapse/burstpressure rating.”
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Annex A
(informative)

Recommendations for electronic strip chart-recording device used
in the ISO 2941 collapse/burst test procedure and typical curves

generated by these devices

A.1 Generpl

ISO 2941 requires precision in the measurement of differential pressure, and this is best,done usi

automatic da
transducer/re

occurs during

Use of the rg

instrument is

a recording method, such as a data logger, computer or chart recorder. The response

corder combination should be > 50 Hz to determine when a structural or (filter medium
the collapse/burst test.

properly adjusted. The information in Clause A.2 provides guidance:

A.2 Specific recommendations

A.21 Elec
A.2.2 Thern
A.2.3 Data

structural failu

A.2.3.1 Duri
estimated col

slowest speeq

ronic damping of the transducer should be kept to aminimum.

e should be no damping orifices between the transducer and filter inlet line.

re, can be identified.

mg the initial part of the test, while the filter element is loading (i.e. up to approximately 1

setting.

A.2.3.2 During the critical portion af the test (i.e. from 10 % of estimated collapse/burst pressure to fai

test pressure
failure point;

depending on

If contaminan|

be setto a sp

the capability-of.the instrument used.

t is added intermittently, rather than continuously, it is recommended that the recording
ced thatallows it to register the changes in differential pressure.

cording device itself does not assure good results. Care should be taken to ensure th

capture rate and chart speed should be-set so that failure of the filter medium, as w

apse/burst pressure), data capture rate or chart speed should be set at the recording dg

ng an
of the
failure

at the

ell as

) % of
vice's

ure or

, it is recommended’that the frequency of data collection should be capable of detecting the
b frequency of data collection of 0,2 Hz or a chart speed of 5 mm/s has been found su

itable,

levice

© 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=07d97abd36be059c675a7887ec9b6086

