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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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the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor the
bes of ISO documents should be noted. This document was drafted in accordande\with the
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may-be’the subject of
s. ISO shall not be held responsible for identifying any or all such paténttights. Detafils of
ights identified during the development of the document will be in the)Introduction aid/or
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In hydraulic fluid power systems, power is transmitted and controlled through a liquid under pressure
within an enclosed circuit. A basic requirement of hydraulic fluid power components is that they should

be capable of adequately containing the pressurized fluid.

The pressure to which an individual component can normally be subjected has a relationship with the
rated fatigue pressure and minimum burst pressure. This relationship can be estimated and used as a
basis of total life expectancy for the component in an individual application. Such an estimate is applied
by the user. Factors such as shock, heat, misuse, etc., are to be judged by the user in each application.

Szmactain oy o

Selegtion—ofa—speecific-pressure-and-life-expectaneyfor-a—compenentina—partiettar-apglication can
be based upon the rated fatigue pressure and burst pressure as described in Figure 1.'This finite life
pressure rating test procedure differs from the (NFPA)T2.6.1 R2 infinite life pressuré rating document
(whi¢h is referred to in ISO/TR 10771-2) and can be visualized from the S-N diagram i Figulre 1. (NFPA)
T2.6]1 R2 is a rating system along the vertical axis, with its fatigue strength distfibution and assurance
levellin the vertical direction at a defined life. The finite life method described in this dqcument is a

ratinlg system along the horizontal axis, with its fatigue life distribution and assurance

horizontal direction at a defined stress (pressure).

Y

|
|
|
| .
10° 10’

| { |
10 107 10° 104 10°

Becajse the service life of the element container for a finite life spin-on hydraulic filter

Figure 1 — Possible S-N curve method for estimating finite life rating

level in the

is relatively

short, a fatigue life,0£'100 000 cycles is judged sufficient for common industrial ratings. Ratings at levels

other than 100 000 cycles are permitted; this document may be applied for those cases. TH
ratinjg includés both pressure and minimum life. The pressure rating of the filter head or mq
can he subjected to the full 106 fatigue cycles established by (NFPA)T2.6.1 R2.

e method of
unting base

The $pin-on housing, because of its construction, can be tested and evaluated as an elastic body with

specific pressure cycle test times and pressure rise rate conditions.

It needs to be noted that this document deals only with verifying the pressure ratings of spin-on filters.
Separate from this verification procedure, manufacturers have the continuing responsibility to use

managerial controls necessary to test spin-on filters that are representative of production.
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Hydraulic spin-on filters with finite lives — Method for
verifying the rated fatigue life and the rated static burst
pressure of the pressure-containing envelope

WARNING — The use of this document can involve hazardous materials, operations and
equipment. Thls document does not purport to address all of the safety concerns associated
Wlth R 0 m S . h

safety and health practlces and to determlne the appllcablllty of regulatory llmltatlo S.

1 $cope

This|[document specifies methods for verifying the rated fatigue life and therated static bufst pressure
of the pressure-containing envelope (i.e. the filter housing) of a spin-on hydraulic filter with p disposable
filter] element and a finite life.

Becagse the service life of housings for these types of filters is relatively short, a rated fatigue life of
100 000 cycles is judged sufficient for typical industrial applications.

2 Normative references

The following documents are referred to in the text.in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited [applies. For
unddted references, the latest edition of the refefenced document (including any amendments) applies.

IS0 19972-1, Hydraulic fluid power — Methods'to assess the reliability of hydraulic components — Part 1:
Genefal procedures and calculation method

3 Terms and definitions
For the purposes of this docdiment, the terms and definitions given in ISO 5598 and the follpwing apply.

[SO dnd IEC maintain tefminological databases for use in standardization at the following gddresses:

— IEC Electropedia;-available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

3.1
rated fatigue life
Nt
minimum life, expressed in cycles, with a specified assurance level, that a filter housing can sustain ata
rated pressure

3.2
rated fatigue pressure

Pfr
pressure that a filter housing can sustain for a specific number of cycles without failure

3.3
rated static burst pressure

PBr
pressure that the pressure-containing envelope of a component can sustain without failure

© IS0 2016 - All rights reserved 1
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3.4

spin-on filter

filter assembly of which the filter element, housing and means of attaching are unitised into one
inseparable part

4 Samples
Two samples, each consisting of a minimum of six filters under test that are representative of normal

production, shall be prepared. One of these samples shall be subjected to the cyclic endurance test and
the other to the burst test.

5 Cyclic endurance test to verify the rated fatigue life at a rated fatigue pressure
5.1 Test equipment

5.1.1 Hydpraulic test stand, that is capable of producing repeatable pressure impulses that conform to
the requirements of 5.3.4. Figure 2 shows a circuit diagram of a typical test standthat can be used fof this
procedure.

NOTE The actual cyclic test pressure exceeds the measured test pressurefif the frequency response ¢f the
measurement system or its components is insufficient to reproduce the actialwaveform, thereby penalizing the
component upder test.

2 © IS0 2016 - All rights reserved
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1 1feservoir 7. ~loutlet pressure control valve
2 ump 8™ pressure gauge

3 %ter under test 9  component controls

4  iplet pressure control valve 10 heat exchanger

5 dolenoid valve 11 thermostat

6  dolenoid valve

Figure 2 — Circuit diagram of typical test stand

5.1.21 Testliquid, MIF-PRF-5606H or a suitable non-corrosive hydraulic fluid.

5.1.3 Oscilloscope computerized recording system or light beam recorder with suffi¢ient speed,
to prpperly récord the test waveform.

5.1.4 ~Pressure-measuring instrument, mounted directly into, or as close as possible o, the filter
head orhaca thraouah 4 nraconrizad nart that ic nat hainag necad ta cuinnla tha tact lianid T he pressure_

T OO T tHT Ot I o P oot ILZco POt T ottt 1o 110 T DUt g o Ctr tO OO pP PTy tirc tooT ot £

measuring instrument shall not be installed in the line that supplies the test liquid to the test filter and
shall be set up and maintained so that pressure measurements are accurate within the limits specified in
Table 1. If the test setup allows multiple filters to be tested simultaneously, pressure shall be measured at
each filter under test, to ensure that each filter is subjected to the pressure impulsing.

5.1.5 Thermometer, set up and maintained so that the temperature measured is accurate within the
limits specified in Table 1.

5.2 Test conditions

5.2.1 Unless otherwise specified, the rated fatigue life for filters tested in accordance with this
document is a minimum of 100 000 cycles.

© IS0 2016 - All rights reserved 3
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5.2.2 The test equipment shall maintain a uniform test fluid temperature of 50 °C £ 10 °C, unless
otherwise specified.

5.2.3 The instruments used to measure test parameters shall provide the reading accuracy specified in
Table 1. Variations in test conditions shall be maintained within the tolerances specified in Table 1.

Table 1 — Instrument accuracy and test condition variation

Test condition SI unit Ilif)tl?:::irétoa;?;?ﬁzg_ Allowed test condition variation
Pressure JPa +2-04 +3-%
Test fluid teﬂnperature °C +3°C +10°C
Cycle rate Hz — *10 %

5.3 Test procedure

5.3.1 Apply torque to all threaded items in accordance with the manufacturer’s recommendations.
Document the torque installation value on the test report.

CAUTION — Torque, gasket lubrication and other factors have major effects on tests of the filter’s
structure.

5.3.2 Bleed entrapped air from the circuit and from the filters béing tested.

5.3.3 Enstyre that the temperature of the test liquid meets the requirements of 5.2.2, and recorfl the
temperaturg.

5.3.4 Apply a pulsating pressure to the filter under test with a pressure cycle that falls withip the
shaded areq of Figure 3, which is taken from 1SO;4548-5, at a rate between 0,5 Hz and 0,66 Hz; r¢cord
the frequengy used. A frequency higher than(0;66 Hz may be used if satisfactory experience of testing at
higher freqyencies exists; any such experience shall be stated in the test report. The cyclic test pregsure
shall be the rated fatigue pressure at thesproposed rated fatigue life.

4 © IS0 2016 - All rights reserved
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Figure3 — Test waveform

5.3.§ Test each filter under testito-failure (see 5.4), and record the number of cycles at fgilure. When
several filters are tested simultaneously in one setup and one filter fails, the failed filter shall be replaced
with|a new one, until all origitialtest filters have failed.

5.4 | Failure criteria
Any of the following.occurrences shall be considered a failure:
a) 4ny change)from original shape;

b) external leakage of any amount caused by fatigue;

C MmatFarial canavratings (A cracl-a)
rnatertar-Separato €FaEKSy-

5.5 Calculation of rated fatigue life at rated fatigue pressure
5.5.1 Report all test values and the modes of failure.

5.5.2 Use data from a minimum of six filters under test (see 5.3.5) as the sample, but if more than six
filters under test failed, all data from all failed filters under test shall be evaluated.

5.5.3 Use Weibull analysis, as specified in ISO/TR 19972-1, to calculate the 1 life, N, at the 95 %
confidence level.

© IS0 2016 - All rights reserved 5
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5.6 Verification

If the calculated rated fatigue life, N, exceeds the proposed rated fatigue life (100 000 cycles, unless
otherwise specified), the rated fatigue life and rated fatigue pressure of the spin-on filter shall be
considered verified.

6 Burst test to verify the rated static burst pressure

6.1 Test equipment

6.1.1 Hyd|raulic test stand, that provides a stable and controllable hydrostatic fluid pressure,

6.1.2 Test
6.1.3 Pres
head or bas

measuring i

6.1.4 The
6.2 Test (
6.2.1 The

6.2.2 The

6.3 Test procedure

6.3.1 App

Document the torque installation valug on the test report.

CAUTION —
structure.

6.3.2 Bled

6.3.3 Ensuyre that'the temperature of the test liquid meets the requirements of 6.2.2, and recor
temperaturg.

liquid, any suitable non-corrosive liquid.

sure-measuring instrument, mounted directly into, or as close as pgssible to, the
e through a pressurized port that is not being used to supply the testliquid. The pres

fonditions
rated static burst pressure to be verified shall beselected.

test equipment shall maintain a uniform test fluid temperature of 30 °C + 10 °C.

y torque to all threaded items‘in accordance with the manufacturer’s recommendat

- Torque, gasket lubrication and other factors have major effects on tests of the fil

d entrappedair{rom the circuit and from the filters being tested.

hstrument shall not be installed in the line that supplies the test liqulid to the test filtef
shall be set up and maintained so that pressure measurements are accurate within +2 %.

rmometer, set up and maintained so that the temperature measured is accurate within ¥

filter
sure-
and

3°C.

ions.

ter’s

d the

6.3.4 App
pressure sel

6.3.5

y pressure to each filter under test, then mncrease 1t slowly to U,5 times the rated static
ected in 6.2.1 and maintain this pressure for 60 s.

100 kPa (1 bar), holding the pressure for 60 s between each increase in pressure.

purst

Increase the pressure in intervals of 5 % of the rated static burst pressure selected in 6.2.1 or of

6.3.6 Continue the incremental pressure increases until failure, as defined in 6.4, occurs. Record the
pressure at failure.

6.3.7 Use data from a minimum of six filters under test as the sample, but if more than six filters under
test failed, all data from all failed filters under test shall be evaluated.
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6.4 Failure criteria

Any of the following occurrences shall be considered a failure:

a)
b)

c)
d)

6.5

any structural failure;

any crack produced by internal static pressure, as verified by magnetic particle or
penetrant techniques after testing;

any leakage at seals or sealing surfaces;

fluorescent

any permanent deformation that interferes in any way with the proper functioning of the pressure-

¢ontaining envelope.

Calculation of rated static burst pressure

6.5.1 Use data from a minimum of six filters under test (see 6.3.7) for the sample.

6.5.1 Use Weibull analysis, as specified in ISO/TR 19972-1, to calculate'the rated static pre
the 95 % confidence level.

6.6

Verification

If the calculated lower pressure limit exceeds the selected rated static burst pressure, th
statig burst pressure shall be considered verified.

7

7.1
a)

b)

7.2
a)

Presentation of data

The following minimum information shall be included in test reports referencing this

fated fatigue life, Nf, and the rated\fatigue pressure, pf, and the cycle life on which {
are based;

fated static burst pressure;ppr, and the number of filters under test on which the rated
pressure is based.

This information.may be presented in one or both of following ways:
s text

For example, a filter element with a rated fatigue life of 100 000 cycles verified at a 1

olloivs: “Rated fatigue life of 100 000 cycles at a rated fatigue pressure of 0 kPato 1 000 K

ssure, ppr, at

bn the rated

Hocument:

hese values

static burst

ated fatigue
bsignated as
Pa (10 bar)”;

{ressure of 0 kPa to 1 000 kPa (0 to 10 bar), based upon a (-30) confidence level is d

© ISO 2016 - All rights reserved
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b) using the relevant symbol from ISO 27407 to communicate the rated fatigue life, rated fatigue
pressure and the rated static burst pressure of a spin-on filter, as shown here:

N¢/pg=( __ cycles)
Oto__ kPaorMPa(___ bar)

8 Verifid
pressure

It is not nec
configuratid
the variatio
rated static

9 Similarity between)filters under test and production components

All necessa
under test a

Pgr = — kPa or MPa (_~ bar)

[SO 12829

ation of rated fatigue life, rated fatigue pressure and rated static bur
by similarity

ns except for variations imthe lengths of cylindrical sections, elements or filter meg
h is in the length of a cylindrical section, the rated fatigue life, rated fatigue pressurg
burst pressure shall be verified by testing the longest and shortest designs in the fami

'y managerial controls shall be used to maintain substantial similarity between f
nd production components.

8

essary to test all designs of a family of spin-on filter housings if all designs have identical

ia. If
b and

ly.

Iters

10 Identi

oW ek hisd }

Use the following statement in test reports, catalogues and sales literature when electing to comply

with this do

cument:

“Method of verifying rated fatigue life, rated fatigue pressure and rated static burst pressure of a spin-
on hydraulic filter housing in accordance with I1SO 12829, Hydraulic spin-on filters with finite lives —
Method for verifying the rated fatigue life and the rated static burst pressure of the pressure-containing

envelope.”
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