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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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tagk of technical committees is to prepare International Standards. Draft International Starnjdards
adopted by the technical committees are circulated to the member bodies for voting>Publication gs an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

ISO 3724 wap prepared by Technical Committee ISO/TC 131, Fluid power systems, Subcommittee [SC 6,
Contaminatioh control.

This second gdition cancels and replaces the first edition (ISO 3724:1976), which has been technically re¢vised.
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Introduction

In hydraulic fluid power systems, power is transmitted and controlled through a liquid under pressure within an
enclosed circuit. The fluid is both a lubricant and a power-transmitting medium. Filters maintain fluid
cleanliness by removing insoluble contaminants. The filter element is a porous device that performs the actual
process of filtration.

The gffectiveness of the filter element in controlling contaminants is dependent upon itsqdesign and its
sensitjvity to any unsteady operating conditions that can stress and cause damage to the filteérel¢ment.
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Hydraulic fluid power — Filter elements — Determination
of resistance to flow fatigue using particulate contaminant
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This Ipternational Standard specifies a method for determining the resistance of a hydraulic fil
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Annex A summarizes data from a round robin test performed’ to-verify the procedure s
tional Standard.
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hces, only the edition cited applies. For undated references, the latest edition of th
19-1, Fluid power systems and components — Graphic symbols and circuit diagraf
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D411), Hydraulic fluid gower — Filter elements — Verification of collapse/burst pressure rat

D42, Hydraulic fluid)power — Filter elements — Verification of fabrication integrity and de
5t bubble point

D43, Hydraulic fluid power — Filter elements — Verification of material compatibility with fil

5982), ‘Fluid power systems and components — Vocabulary
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becified in this

ht. For dated
e referenced

ns — Part 1:

Part 2: Circuit

ng

fermination of

ids

1) To be published. (Revision of ISO 2941:1974)
2) To be published. (Revision of ISO 5598:1985)
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 5598 and the following apply.

3.1
filter element resistance to flow fatigue
ability of a filter element to resist structural failure due to flexing caused by cyclic system flow rate condit

3.2
maximum assembly differential pressure
App

sum of the h Ising differential pressure and the maximum element differential pressure

ions

33
housing diffgrential pressure

differential pressure of the filter housing without an element

3.4
maximum elément differential pressure

maximum differential pressure across the filter element designated by the manufacturer as the limit of
performance

4 Graphic symbols and circuit diagrams

Graphic symhols used in this International Standard are in accordance with 1ISO 1219-1 and circuit dia
in accordancg with ISO 1219-2.

5 Test apparatus

5.1 Pressure-sensing and recording instruments, with a frequency response capable of measuri
full pressure-yersus-time curve (see Figurey1).

5.2 Flow fatigue cycle test stand,-capable of varying the test flow rate from 0 I/min up to the rate
rate (see Figures 1 and 2).

5.3 Test filter housing, capable of ensuring that the fluid cannot bypass the filter element. The filte
be capable of|being modified to suit this purpose.

of the fluid

5.4 Test flhid, with-a viscosity between 14 mm2/s and 32 mm?/s at the test temperature. The compa
compatible w{h the filter element material may be used.

useful

Hrams

ng the

d flow

I shall

tibility

ndfilter element material shall be verified in accordance with ISO 2943. Any fluid that is

5.5 Cycle counting device, capable of recording the number of flow fatigue cycles.

5.6 Inert particulate contaminant, not able to add strength to the filter element, used to load the filter

element being evaluated.

NOTE Test dust according to ISO 12103-1 is suitable.
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Figure 1 — Flow fatigue cycle test waveform
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NOTE The circuit in this figure.is“Simplified and includes only the basic components needed for conducting the test
specified in thi§ International Standard. Other components or additional circuitry (e.g. clean-up filter loop) can be used.
Figure 2— Typical filter element in flow fatigue cycle test stand circuit

6 Accura|cy of measurements and test conditions

Instruments used to measure test parameters shall provide a reading accuracy in accordance with Table 1.
Test conditions shall be maintained within the tolerances specified in Table 1.

Table 1 — Instrument accuracy and allowed test condition variation

Test condition Sl unit Ir_lrsotlr:rr:::; 2?;?{;{19_ Allowed test condition variation
Flow rate I/min +2% +10 %
Differential pressure kPa +2% +10 %
Temperature °C +1°C +3°C
Cycle rate Hz — +10 %
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est procedure

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

Disqualify from further testing any element that fails to pass the criteria specified in ISO 2942.

Install the test filter housing in the flow fatigue cycle test stand (see 5.2 and Figure 2).

Plot the curve of housing differential pressure (Apy) versus flow rate (g). Determine

the test filter

housing differential pressure from at least 25 % up to 100 % of the rated flow rate at the test temperature
selected. Record the results in the test report (see Table 2).
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the te
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h

Install the filter element in the test filter housing.

Calculate and plot the maximum assembly differential pressure (App) curve, corresp
ermined maximum element differential pressure (Apg) plus the housing differential pres
me flow rates as those given in 7.4. Record the results in the test report (see Table 2).

Add the test contaminant until the maximum assembly differential pressure’(Ap,) is reache

1 The filter element will need more contaminant in order for the maximum element differential
d at 25 % of the rated flow rate. However, because the filter element can experience particle desor
n in flow rate, it is suggested that initial contaminant be injected at'the minimum or intermediate fl
r other percentage of rated flow rate) until the maximum assembly{differential pressure is reached
nimize the total amount of contaminant used throughout the test;xas the differential pressure can be
ing the flow rate instead of adding more contaminant.

advantageous to start flow fatigue cycling while,loading the filter element to the maxim
ntial pressure, ensure that the cycle counting.device is reset to zero before proceeding to }

y, contaminant should be added in a unifarim manner. For incremental injections, a mass
inant added and time intervals betweeh injections may be required.

2  The test can be interrupted and-restarted as necessary. If the test is interrupted, additions of d
kely be required to regain the maximum assembly differential pressure.

Begin the flow fatigue-cycle test. Each flow fatigue cycle shall consist of varying the floy
er element from 0 I/min-to a flow rate between 25 % and 100 % of the rated flow rate ang

5t cycle rate shallybe selected from the range 0,2 Hz to 1 Hz (inclusive) and shall remain ¢
erances given/in Table 1 throughout the test.

f valve.may be used (see Figure 2) and adjusted as necessary to limit peak pressure to

asse

b
Contzrﬂ

ly differential pressure within a tolerance of + 10 %, as specified in the waveform show
inant may also be added periodically during the test to maintain differential pressure.

bnding to the
sure (Apy), at

d.

pressure to be
ption due to the
pw rate (that is
This approach
maintained by

um assembly
[.8.

of 5 % of the

ed filter element contaminant capacityiper injection is recommended. Adjustments to the¢ quantities of

ontaminant will

rate through
then back to
frequency of
pnstant within

the maximum
n in Figure 1.

7.9

Monitor and control the assembly differential pressure by reducing or increasing the

needed, between 25 % and 100 % of the rated flow rate.

7.10

Subject the filter element to the required number of flow fatigue cycles.

flow rate, as

7.11 Obtain and present a typical differential pressure-versus-time trace for at least one cycle (see Figure 1).

7.12 Subject the filter element to a collapse/burst test in accordance with 1ISO 2941, with the exception that
the bubble point test before the collapse/burst test is not required.
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8 Criteria for acceptance

The filter element shall be accepted if it passes the collapse/burst test in accordance with ISO 2941, after the

completion of

the required number of flow fatigue cycles and with the exception given in 7.12.

9 Data presentation

As a minimum, present all of the test data and calculation results mentioned in Clause 7. The format of the
test report should be that of the example given in Table 2.

10 Identifi

Use the folloy
International §

“Method of d
ISO 3724:200
particulate co

cation statement (reference to this International Standard)

ving statement in test reports, catalogues and sales literature when electing to.¢emply with this
btandard:

btermining filter element resistance to flow fatigue using particulate cantaminant confoms to
7, Hydraulic fluid power — Filter elements — Determination of resistance to flow fatigue| using
htaminant.”
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Table 2 — Data and calculation results from determination of resistance of filter element to flow
fatigue particulate contaminant — Example format

Test laboratory: Test date: Operator:

Filter and element identification

Element identification number: Filter housing identification number:

Spin-on canister: Yes No Minimum element bubble point: Pa

Operating conditions

Test fluid
Type: Ref.. Batch noy |

Viscogsity at the test temperature: mm?2 /s Test temperature: °C

Test ¢ontaminant

Type: Batch no.:
Test’lystem
Maxinpum flow rate, ¢: I/min Maximum element differentiakpressure: kPa

Test results

Elemént integrity

Bubble point according to ISO 2942: Pa Pass‘O Fail O Wetting fluid: _|

Differential pressure (Ap) at test flow rate(s) — include filter housing and calculated final assembly curves in
acco%ance with ISO 3724:2007, 7.4 to 7.6:
a

Flow fate, ¢: I/min

Filter housing differential pressure, Ap,: kPa

Maximum element differential pressure, Apg: kPa

Maxinmium assembly differential pressure, Ap,: kPa
Test Wwaveform (include recorded differential-pressure-versus-time trace conforming to 1ISO 3724:2007, Figure 1)

Numbier of cycles completed Cycle frequency Hz

Results of filter element collapse/burst test in accordance with [SO 2941 (see ISO 3724:2007, 7.12):
(includle all data required\in’/ISO 2941)

© 1SO 2007 — All rights reserved 7
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Annex A
(informative)

Data from round robin tests performed to verify the ISO 3724 procedure

A.1 Backg

round

In the winter
countries initi
of using high
pressure. Ea
procedure us
fluid.

A.2 Round

The rated flo
required num
(according to
filter elements
After complet
accordance W

A.3 Summ

Seven of the

results of
traces of

data rela

Four of the ei

results and tracing*of the collapse/burst test performed in accordance with ISO 2941.

of 1999, an international round robin test was conducted, with eight laboratories from\ s
lly participating. At that time, the committee draft of this edition of ISO 3724 included:the
viscosity fluid instead of particulate contaminant to generate the terminal element-diffe
ch laboratory was instructed to test two filter elements in accordance withythe 1SQ
ng ISO medium test dust (according to ISO 12103-1) and two elements usingla high vis

robin test procedure
v rate was 70 I/min, the terminal element differential pressure\was 355 kPa (3,55 bar), a
ber of flow fatigue cycles was 50 000. All laboratories were_asked to use ISO medium tesg
ISO 12103-1) with a fluid with a viscosity grade of ISQVG 32 (according to 1ISO 3448) fi
and, for the remaining two elements, only a fluid with,a viscosity grade of ISO VG 320 ¢

on of the 50 000 flow fatigue cycles, all elements were to be subjected to a collapse/burst
ith ISO 2941.

ary
pight laboratories completed testing and submitted data that included the following:
fabrication integrity tests perférmed in accordance with ISO 2942;

the flow fatigue cycle waveform;

ed to this annex.

ght laboratories submitted data that included the following:

A total of 22 i||1dividual tests were conducted:

everal
pption
rential

3724
cosity

nd the
t dust
br two
r 460.
test in

14 of the

tests used test dust to challenge the filter element;

eight of the tests used high viscosity fluid to challenge the filter element;

flow fatigue cycles due to apparent filter media failure;

all of the

tests that used high viscosity fluid completed the required 50 000 flow fatigue cycles.

43 % (six out of 14) of the tests that used test dust were terminated prior to reaching the required 50 000
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A.4 Observations

A.41

level.

724:2007(E)

The filter element construction apparently was not suitable for the required 50 000 flow fatigue cycles
at 355 kPa (3,55) bar when test dust was used, as six out of 14 filter elements failed to reach the required

A.4.2 High viscosity fluid does not appear to stress the filter element media as much as test dust does, as
100 % of the elements tested with high viscosity fluid completed the required 50 000 flow fatigue cycles.

A.4.3 Filter elements generally had a higher bubble point immediately after flow fatigue testing using the
high viscosity fluid (see results from laboratories 2, 4 and 5). Intra-lab average collapse/burst pressure is also

typica

|y highnr (cnn rasulis from labharatories 2 and /1)_

Ad4.4
and ¢

A45
provid
points
greatg

A.4.6

Laboratory 2 used the highest viscosity fluid for both tests and obtained generally higher
bllapse/burst pressures (see Table A.1).

Fabrication integrity testing (bubble point) immediately after flow fatigue-festing does
e a good indication of element collapse pressure. Two filter elements from laboratory
that were equivalent to 25 % of their original value and still managed high' final collapse §
r than 1 000 kPa). One element each from laboratories 5 and 10 alsp exhibited this charad

Only three of the 22 tests conducted took advantage of the provision for testing at 25

flow rate (see 7.4). All other tests were conducted at 64 % of rated.flow rate or higher.

A.4.7

A.5

See T

Nearly all of the laboratories met the waveform requirements according to Figure 1.

Round robin test data

able A.1

bubble points

hot appear to
P had bubble
ressures (i.e.
teristic.

o of the rated
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Table A.1 — Data from round robin test performed to verify ISO 3724 procedure

. . . Flow Cycle Collapse | Final
Lab | Firstbubble | challenge | Viscosity | rate | Number | Nextbubble | o .l e | bubble
no. type of cycles
mbar cSt@ °C I/min Hz mbar kPa mbar
1 34 ISO MTD 32 @40 70 0,5 15 500 3,5 Not run —
1 33 ISO MTD 32 @40 70 0,5 16 000 3,5 Not run —

Comment from Laboratory 1: Added more than 200 g ISO medium test dust for both tests; after approximately 1 600 pulses, the filter
medium was completely disrupted.

2 245 ACFTD | 72 @ 23,5 70 0.5 50 000 5.8 1185 4,5
2 29,5 ACFTD | 72@ 23,5 70 0,5 50 000 5,8 1203 4,3
2 29,7 High visc. | 726 @ 26 | 20-30 0,2 50 000 20,5 1400 5,5
2 14,5 High visc. | 726 @ 26 | 20-30 0,2 50 000 18 1230 5,8
4 | 218(39fizz) | ISOMTD | 32@ 38 70 0,5 10 000 | 4,2 (4,7izz) | Notrun —
4 22 (3pfizz) | ISOMTD | 32@ 38 70 0,3 7000 | 4.2 (4)6fizz) | Notrun -
4 | 22,5(29fizz) | Highvisc. | 160 @ 60 70 0,5 50 000 {416 (9,6 fizz) | Notrun —
4 | 22,4 (29,7 fizz) | Highvisc. | 169 @ 59 70 0,5 50 00Q~ | 5,2 (13,7 fizz) | Not run —
5 3 ISOMTD | 32@40 | 60-70 0,5 50 000 not run 931 6

5 23,6 ISOMTD | 32@40 | 60-70 0,5 50 000 not run 1310 5

5 23,6 High visc. | 400 @21 | 23-26 0,5 50 000 15 1 241 5,5
5 29,9 High visc. | 220 @30 | 64-70 0,5 50 000 7.2 1310 5,5

7 | Commer|t from Laboratory 7: Could not maintaindifferential pressure; test using high viscosity fluid was preferred.

8 14,8 ISO MTD 32 @40 70 0,5 50 000 Not run 882 3,73

8 29,9 ISO MTD 32 @40 70 0,5 50 000 Not run 774 3,23

8 21,4 High vise,~| 852 @ 23 — — — — — —

Comment from LLaboratory 8: Gould not obtain acceptable waveform with high viscosity fluid.

10 il ISO MTD 16 @ 42 48 1 50 000 20 557 Unknown
10 22 ISO MTD 16 @ 42 48 1 50 000 5 729 5

10 2 High visc 400 @ 40 45 1 50000 8 1013 3

10 22 High visc. | 400 @ 40 50 1 50 000 5 456 3

11 23,9 ISO MTD 23 @ 20 70 0,08 14 977 3,8 — —

11 24 ISO MTD 23 @ 20 70 0,16 10 694 4,4 — —
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