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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.

The proceglures used to develop this document and those intended for its further maintenange
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

In aerospace hydraulic fluid power systems, power is transmitted and controlled through a liquid
under pressure. The liquid is both a lubricant and power-transmitting medium. The presence of solid
contaminant particles in the liquid interferes with the ability of the hydraulic fluid to lubricate, and
causes wear and malfunction of the components. The extent of contamination in the fluid has a direct
bearing in the performance, reliability, and safety of the system, and needs to be controlled to levels that

are

considered appropriate for the system concerned.

Filters are used to control the contamination level of the fluid by removing solid contaminant particles,

typ
tha

As §
pre

cally consisting of a filter element enclosed in a filter housing. The filter element is the po

performs the actual process of filtration. The complete assembly is designated as a filter.

filter element removes contaminant due to its efficiency, the filter element clogs.and its
ssure increases to values which can affect its structural integrity. The capability of the fil

to maintain a specified fluid cleanliness level depends on its performance and striictural integ

can

both be affected if the filter element differential pressure becomes too high.

A collapse/burst test quantifies the resistance of the filter element to-high differential pre

can
suc

Thi

occur both due to filter clogging, as well as that occurring in non*steady state operating
h as cold starts and decompression surges.

5 part of ISO 14085 provides a procedure to verify that a filter element can withstand a

high differential pressure without failure.

fous device

lifferential
er element
rity, which

bsures that
conditions

designated

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=6774b2633bda36027a29c8662132e064



https://standardsiso.com/api/?name=6774b2633bda36027a29c8662132e064

INTERNATIONAL STANDARD

ISO 14085-4:2015(E)

Aerospace series — Hydraulic filter elements — Test
methods —

Part 4:
Verification of collapse/burst pressure rating

1

Thi
aer
wit
flov
exp

Thd
acc
des

Thi
thid
of u

Thd
ofa

2

Thd
ind
refq

ISO
Gra

ISO
of t

ISO
ISO

Scope

5 part of ISO 14085 describes a method for verifying the collapse/burst pressure rd
space hydraulic fluid power filter element. This represents the capability,of a filter
hstand a designated differential pressure in the normal (intended) dineetion of flow,
Fing contaminated fluid through the filter element until either collapse/burst occurs or thg
ected differential pressure is reached without element failure.

collapse/burst pressure test can be conducted in conjunction‘with an efficiency test
prding to the procedure defined in the ISO 14085-3 by continding the contaminant injecti
gnated filter element differential pressure is reached.

5 part of ISO 14085 is not intended to qualify a filter elément under replicate conditions
can only be done by a specific test protocol developed for the purpose, including actual
se, for example the operating fluid or contamination.

tests dataresulting from application of this partof ISO 14085 can be used to compare the pg
prospace hydraulic filter elements.
Normative references

following documents, in whole or in part, are normatively referenced in this docume

1219-1, Fluid power'\systems and components — Graphical symbols and circuit diagram
bhical symbols forsonventional use and data-processing applications

e first bubble'point

5598, Fluid power systems and components — Vocabulary

iting of an
element to
created by
maximum

performed
n until the

of service;
conditions

rformance

nt and are

spensable for its applicatien.” For dated references, only the edition cited applies. F¢r undated
rences, the latest edition bf'the referenced document (including any amendments) appligs.

wn

— Part 1:

2942, HydraulicfIuid power — Filter elements — Verification of fabrication integrity and defermination

14943, Hydraulic fluid power — On-line automatic particle-counting systems for liquids —

Methods of

cali

3

ration and validation

Terms and definitions

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

31

free-flow dummy element
duplicate test filter element with its media layers removed to replicate the flow pattern in the housing
generated by the test filter element
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4 Symbols and abbreviated terms

Graphic symbols used are in accordance with ISO 1219-1.

5 Test circuit and equipment

5.1 Test stand: Use a test stand and components similar to that depicted in Figure 1 to perform the
collapse/burst test. Critical components of the test system are described below.

11 710 11

l | 10 9
1 1
J12
B 7 8
L 3 6 7
2 g A
14 S
) N
5
Key
A contanjinant injection system 7 shut-offwalve
B filter tgst system 8 clean-up filter
1  reservir 9 check valve
2  pump 10 flow meter
3 relief vplve 12 temperature controller
4  tempeffature gauge 12 diffuser
5 testfilter 13 flow control valve
6  differeptial pressure (4p) transducer 14 alternate contaminant injection point
Figure 1 — Typical circuit diagram for collapse/burst test

5.2 Test|filter housing:Use a suitable test filter housing modified as necessary to ensure that fluid
cannot by-pass the filtef elément.
5.3 Test|system-pump: Use a pump and motor capable of maintaining the flow of the fluid in the[test
circuit at a|pressure greater than the differential pressure required. The pump and motor drive system
shall maintainsa‘constant uniform flow rate within a tolerance of +5 % throughout the entire test.

NOTE Positive and/or negative fluctuations in flow rate causing excessive pressure ripple can lead to
inaccurate results.

5.4 Reservoir: Use a reservoir of sufficient size to contain the fluid in the test circuit, designed to keep
the contamination in suspension; dead legs and quiescent areas shall be avoided. A cylindrical reservoir
with a conical bottom that has an included angle of not more than 90° has been shown to satisfy this
requirement. The return line to the reservoir shall terminate with a diffuser that shall be below the fluid
level to prevent aeration of the fluid.

5.5 Valves and connectors: Connectors and valves are necessary to control the flow of fluid through
the filter. A pressure relief valve is optional.

2 © IS0 2015 - All rights reserved
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5.6 Pressure gauge: Use a differential pressure transducer capable of recording the expected
differential pressure, and an electronic strip chart-recording device with a response rate of 40 Hz to
100 Hz, or an equivalent recording device.

5.7 Testfluid: Unless otherwise agreed between parties involved, the test fluid shall be the fluid defined

in ISO 14085-3, Annex A.

5.8 Test contaminant: The test contaminant shall be ISO 12103-1, A2 (ISO Fine Test Dust).

calibrated

in accordance with ISO 11943, can be installed in the system, downstream from the filter ufrder test, and

particle counts recorded throughout the test.
6 [Accuracy of measurements and variations of test conditions
6.1| Utilize and maintain instrument accuracy and test conditions variations\within the limit$ in Table 1.
6.2| Maintain specific test parameters within the limits in Table 1.
Table 1 — Instruments accuracy and testconditions variations
Instrument Allowed test dondition
Test parameter SI Unit accuracy (%) of C o
" variation ()
reading

Differential pressure Pa, kPa or\bar 5% —
Flow
Injdction flow ml/min 2% 5%
Tesk flow 1/min 2% 5%
Kinematic viscosity (2) mm?2/s a 2% 1 mm2fs
Mass g 0,1 mg —
Temperature °C 1°C 2°C
Tinle S 1s —
Injgction system volume 1 2% —
Filter test system volure 1 2% 5%
a |1 mm2/s = 1St (centistoke).
7 |Testprocedure

7.1 If the burst/collapse pressure test is to be performed after an efficiency test per ISO 14085-3,
continue injecting test contaminant until the designated collapse/burst pressure is reached or until

failure occurs.

7.2 Ifthe collapse/burst pressure testis to be performed alone, subject the filter element to a fabrication

integrity test per ISO 2942.

7.3 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 to be used in the collapse/burst test procedure.

© IS0 2015 - All rights reserved 3
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7.4 Install the filter housing and a free-flow dummy element in the collapse/burst test circuit at
location shown in Figure 1.

the

7.5 Determine the differential pressure across the filter housing with the free-flow dummy element
installed at either the manufacturer’s rated nominal flow rate or at a value between 50 % and 100 % of

the nominal flow rate, and at either a selected test temperature between 15 °C and 40 °C or at a speci
test temperature, and record.

7.6 Install the test filter element in the test filter housing.

fied

7.7 Subjgct the element to the flow rate and temperature determined in 7.5. Maintain a uniform Ihow

rate throughout the entire test. Record the viscosity of the fluid at test temperature and the, ovd
differential pressure. The pressure relief valve cracking pressure, if one is installed in the system, sh
be set at n@t less than 150 % of the specified final collapse/burst pressure of the elementbeing teste

7.8 Inject the test contaminant into the system either continuously or intermittently (someti
known as [‘batch loading”). For intermittent loading, a controlled amount of the ‘test contaminar
introduced| at a rate that is not greater than 5 % of the element’s estimated-contaminant capacit]
intervals of at least 2 min, while maintaining the specified test flow rate and.test temperature. Req
the lot nunpber of contaminant used. The contaminant shall be injected in @uniform manner and at
enough concentration so that the pressure measurement equipment caiidetect any structural failure

NOTE o reduce testing time, a preload of contaminant equal to 50 % of the element’s estimated contami
capacity can be added, if agreed by all parties involved.

7.9 Recofrd the flow rate and differential pressure across‘the filter as a function of contaminant Trass
e

added (in grams) until the differential pressure (in kPa)-across the element (filter assembly differ
pressure njinus housing differential pressure) meets\or exceeds the specified collapse/burst pres
rating or until failure. If contaminant is added intermittently, wait 1 min after the addition of contamir
before recdrding the flow rate and differential pressure.

7.10 Recofrd the downstream particle counts, if measured, throughout the test (see 5.9).

7.11 Stop|the test, remove the filter\element, and if physical collapse/burst has not occurred, subje
to a fabricqtion integrity test in accordance with ISO 2942, using the same fluid as in 7.2.

7.12 Ifthg contaminant fillSthe filter housing before collapse/burst is achieved, the test shall not be v

7.13 Calculate the contaminant mass injection rate in grams per minute and multiply the test time
minutes) b this factor to give the contaminant mass added.
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7.14 Plot the relationship of differential pressure versus contaminant mass added in linear COO]‘dilIlate

format (see-AvnexB)-

8 Reporting

8.1 Record the following minimum data:

a) the test flow rate;

b) all differential pressure versus time and/or mass added data for plotting curve (see 7.14);
c) all particle count versus time data, if measured (see 7.10);

d) initial and final fabrication integrity data (first bubble points), if measured;
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e) the fluid temperature;

f) the type of the fluid used and its viscosity at the test temperature;

g) the type of contaminant introduced, and the Lot Number of the contaminant;
h) direction of flow through the element;

i) the type of pump;

j) the maximum filter element differential pressure achieved.

8.2 The report form in Annex A can be used for this purpose.

8.3| The test report shall include all information related to the test conditions, results obtained, and
plo§s made.

9 |Acceptance criteria
9.1 The filter element collapse/burst pressure rating shall be verified if the following conditigns are met.

9.2| There is no visual evidence of failure in the element’s<tructure, filter medium and deals, when
testied in accordance with ISO 2942.

9.3| Thereisno abruptdecrease in the slope of the differential pressure versus contaminant jnass added
curye plotted in 7.14 prior to the specified collapse/burst pressure rating (see Annex B for dxamples of
abrpipt decreases in slope).

Trapsients in differential pressure should not be included when evaluating the curve for] an abrupt
decfease in slope.
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Annex A
(informative)

Test data report form

Manufactul

Manufacty|
Batch num|
Used/unus
Comment:

T n
Test flow r
Type of cor
Direction d

Fluid used

Testresul

Fabrication integrity (first bubble point) values:

Maximum

Minimum ¢

er:

er’s identification or part number:

ber/date code:

ed:

m
AL L 1/min Fluid temperature: ...
IEAMINANE: .o LOt NUIIDET ..o
f flow through the element: ........ccciiisa St s

in the test Circuit: TYPe: .oy Viscosity: .......... mm2/s at ...
[S:

Initial: ............... Pa  Final ...............
filter element differential pressure achieved prior to collapse: ...
ollapse/burst pressure rating verified: ... kPa
thod of collapse/burst verification:

Visual eviderice/(see 9.2): Describe

Abrupt.decrease in slope of Ap curve (see 9.3):  Attach curve with verified Ap marked

kPa
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