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Foreword

[SO (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 procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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hent was prepared by the European Committee for Standardization (CEN) Technical
B2, Refrigerating systems, safety and envirgnmental requirements, in collaboration
ommittee TC 86, Refrigeration and air-conditioning, Subcommittee SC 1, Safety and env
ts for refrigerating systems, in accordance with the Agreement on technical cooperatic
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edition cancels and replaces the second edition (ISO 14903:2017), which has been

hanges are as follows:
of the test procedure:
V test:

deletion of previous method 1 "Combined pressure-temperature cycle test with
vibration test";

update of previous method 2 "Combined pressure-temperature cycle test with
vibration test".
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with ISO
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n between
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A separate

pressure test: modification of the test pressure specification;

— modification of Figure 2 "Test procedure": the compatibility test is moved out of the tightness test;

— deletion of previous Annex B "Test arrangements".

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

This documentis intended to characterize the tightness stresses of joints of maximum DN 50 and components
of internal volume of maximum 5 1 and maximum weight of 50 kg met during their operations, following the
fitting procedure specified by the manufacturer. This document is also intended to specify the minimal list
of necessary information to be provided by the supplier of a component to the person in charge of carrying
out this procedure.

© IS0 2025 - All rights reserved
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Refrigerating systems and heat pumps — Qualification of
tightness of components and joints

1 Scope

This document specifies the qualification procedure for type approval of the tightness of hermetically

sealed and
in relevant
of the conj
requireme
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Definitions

ISO 20485
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TlOSEd COMPOTEItS, JOItS armd parts USed 1T Tef TTEeTating SyStenTs arnd Teat pummps, a3
parts of the ISO 5149 series, including metal flexible piping. It specifies the level.g
ponent as a whole and its assembly as specified by the manufacturer. It specifies
hts for mechanical joints that can be recognized as hermetically sealed joints;

hent is applicable to joints of maximum DN 50 and components of internal.yolume of m
um weight of 50 kg.

able to the hermetically sealed and closed components, joints and)parts (e.g. fitting
bed or fitted assemblies) used in the refrigerating installations, including those
heir material and design are.

hent does not apply to the tightness of flexible piping made from non-metallic matej
[SO 13971.

s tested before the date of publication of this docufiient and found to comply with ISO 1
bred to comply with this document.

ative references

ng documents are referred to in thetext in such a way that some or all of their content
hts of this document. For dated réferences, only the edition cited applies. For undated
dition of the referenced document (including any amendments) applies.

1stics — Methods of test for the determination of the effects of immersion in liquid chemid
ubber, vulcanized or thermoplastic — Determination of the effect of liquids

, Refrigerating Systems and heat pumps — Safety and environmental requirements
classification\and selection criteria

2017, Nomr=destructive testing — Leak testing — Tracer gas method
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described
f tightness
additional

hximum 5 1

s, bursting
Wwith seals,
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4903:2017

ronstitutes
references,

als

— Part 1:

For the purposes of this document, the terms and definitions given in ISO 5149-1 and the following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— IS0 Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/
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3.1
mass flow rate

m
value of the leak mass flow rate at any point of the component
Note 1 to entry: The mass flow rate is expressed in grams per year (g/a).

3.2
volume flow rate

value of the leak volume flow rate at any point of the component

Note 1 to entry: The volume flow rate is expressed in Pascal cubic metres per second (Pa'm3/s).

3.3
product family
group of prroducts that have the same function, technology and material for each functional part and sealing
materials

3.4
closed joint
joint otherfthan hermetically sealed joints where there is no movement between the sealing surfaces except
for service|purposes

EXAMPLE Flanged joints.

3.5
closed component
component other than hermetically sealed components where there is no movement between fthe sealing
surfaces ejcept for service purpose

EXAMPLE Stop valves, service ports, pressure-relief valves.

3.6
hermetically sealed joint
joint that i$ made tight by welding, brazing.erasimilar permanent connection

3.7
hermetically sealed component
component that is made tight by welding, brazing or a similar permanent connection

3.8
permanernt joint
joint whicH cannot be disegnnected except by destructive methods

[SOURCE: Pressure Equipment Directive 2014/68/EU]

3.9

reusable jpint
joint madebwithout replacing the sealing materialin

[s) 2]

Note 1 to entry: In some cases, the tube is used as sealing material (e.g. flared joint).

3.10
same base material
material belonging to the same group

EXAMPLE Steel group, aluminium and aluminium alloy group, or copper group.

Note 1 to entry: Subgroups of these material groups are considered to be same base materials (refer to EN 14276-1 and
EN 14276-2).

© IS0 2025 - All rights reserved
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4 Symbols
Symbol Denomination Unit
percentage deviation of the minimum and maximum torque from the average of the
Dy - . —
minimum and maximum torque, (K.« = Kmin)/ (Kmin + Kmax)
f frequency of vibrations Hz
average torques of the respective joint standard, if specified. Otherwise, average of K ;|
K. Nm
ave and K,
Kiest max | Maximum torque used for testing a joint Nm
Kiest min | Minimum torque used for testing a joint Nm
required maximum torques of the respective joint standard if specified; otherwise, the
K . - Nm
max maximum torque values supplied by the manufacturer
required minimum torques of the respective joint standard if specified; otherwise, the
K. o . Nm
min minimum torque values supplied by the manufacturer
L length of tube mm
ny number of cycles in temperature and in pressure —
n, number of cycles in pressure —
ns number of cycles in vibration —
Niotal total number of cycles in temperature and in pressure —
N number of samples —
P tightness test pressure bar
Pax maximal pressure of cycle bar
Pin minimal pressure of cycle bar
PS maximal allowable pressure bar
P nominal set pressure of the device bar
Q volume flow rate Pa-m3/s
Qn mass flow rate g/a
s vibration displacement (peak to peak value) mm
nax maximal temperature of cycle °C
Tin minimal temperature of cycle °C
5 Testrequirements
The tests that shall be appliedto component bodies and joints used in refrigerating systems and heat pumps
are given in Table 1 and-inJable 2.

When a component€an be connected with different types of joints, one of these joints shall be test

componenf
to Table 2.

according to Table 1. The other possible types of joints shall be tested independently

bd with the
r according

Figure 1 ill

= 4o 41 H L. | £ b | oot
SLIALTS UIT PIIICIPIT Ul a4 CUILITPUIITIIU AU a4 JOUTIIT.
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2
X 1 | ] )(1 X
———3—— ‘f? —x—'— —'7— S ——3——1
4
a) According to Table 1
2
— 1

''''' R A=

Z
b) According to Table 1
1 _
s s
== 4 =31
Q -
c) Accordingto Table 2
Key
1 joint 4 component body joint
2 component body 5 extension pipe
3 pipe

Figure 1 — Principle of component body joint and joining of components
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6 Requirements for sealed systems

Sealed systems shall be constructed with components that have their tightness control level qualified as
A1l or A2 as per Table 3 or Table 4. These components and joints shall be subjected to the relevant tests as
specified in Table 1 and Table 2.

7 Test procedures

7.1 General

The components, joints and part shall pass the tightness test before the other tests are executed. The
different tests are shown in Fignure 2

START

!

Define which tests need to be performed
baged on Table 1 and Table 2

!

Define the tightness control level
According to Table 3 and Table 4

!

For joints, apply 7.5

1
i i Criferia: Meets the | .
7.11 Compatibility test —! imaximal acceptable limit | |
'} according to Table 13 !,

_____________________

~J

4 Tightness control level

1
Criteria: Mepts the | !
ightness confrol level | 1

in Table 4 and Table 5 | !

7.7 Operation simulation

=3

1

7.6 Pressure temperature | [ 7.4 Tightness control | |
vibration test (PTV) level '

1

7.8 Freezing test

7.9 Pressure test for
hermetically sealed joints

7.10 Vacuum test

7.12 Fatigue test for
hermetieally sealed joints

Figure 2 — Test procedure

7.2 Sampling

The largest, the smallest and any random samples in between of the product family shall be subjected to the
test as required in Table 1 or Table 2. The samples used for the pressure-temperature vibration test (7.6)

different samples may be used.

7.3 Test temperature

Test temperature (ambient and gas) shall be 15 °C to 35 °C, unless otherwise specified as the test conditions.

© IS0 2025 - All rights reserved
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7.4 Tightness test

7.4.1 General

The tightness of components and joints shall be tested according to the following test pressures.

=0,88 x P

For pressure relief devices: p et

t0 0,9 x Py,

For all other components and joints: P =1,00xPSto1,02 xPS

Q <requirements for actual tightness control level A1 - A2
(hermetically sealed components) or B1 - B2 for all other

components
g

The maximum required tightness control level is specified for helium at 10 bar and +20 °C as'a reference.

The actuall tightness control levels can be calculated (e.g. for other test fluids or pressuires) by using the
stated calcjulation formulae (Annex A).

The maximum tightness control level depends on the size of the tested component or joint. Tightnless control
levels are gpecified in accordance with the joints used in Table 3.

Table 3 — Tightness control level according to joints nominal diameter

Joints DN Tightness control levels
Hermetically sealed joints <50 Al
Closed joints <50 B1

For companents, the tightness control level depends on, the component internal volume and the type of
component as specified in Table 4.

Table 4 — Tightness control leyvel according to components volume

1
Components Compone;lt volume Tightness control levels
Hermetically sealed com* Oupto1,0 Al
ponents >1,0 A2
Closed compoients Oupto2,0 B1
Closed components >2,0upto5,0 B2

The manufacturer can choese more stringent tightness control level if adequate.

The tightness criterigare given in Table 5.

Table 5 — Equivalence of test gas flow according to tightness control levels

Helium reference Equival ir leak Equivalent iso-bu-
Tightness control leak quivalent air lea tane leak
Component type level at +20 °C,
10 bar Q Q Cm
Pa-m3/s Pa-m3/s g/a
. Al <75x107 <8x 1077 <15
Hermetically sealed
A2 <1x10°° <11 x 107 <2,0
B1 <1x10°6 <11 x 107 <2,0
Closed
B2 <2x10-°6 <2,1x1076 <4,0
NOTE The equivalent iso-butane leak is calculated as gas. At +20 °C and 10 bar, iso-butane is in the liquid phase. See R-600a in
Table A.1.

© IS0 2025 - All rights reserved
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7.4.2 Tightness level control

7.4.2.1 Test method

NOTE1 EN 1779 gives guidance on the criteria for method and technique selection.

The tightness control level of joints and components shown in Table 3 and Table 4 shall be measured by the
vacuum chamber technique which sum all leak.

It is preferable to use tracer gas technique as specified in ISO 20485:2017, 9.8.

The component to be tested is pressurized with the tracer gas and placed in the vacuum chamber in which

the sum of

all components leak is measured.

The follow
— conne(
— conne(
— closet

— adjust

— measure the residual signal in the vacuum chamber and the companernt without helium pres

— adjust

— measure the leak signal of the component;

NOTE 4

— calculd

If joints apd/or components are tested together:the total level shall fulfil the most stringen|

control lev

ng procedure shall be carried out to measure the tightness control level:

t the vacuum chamber to the detector;

he vacuum chamber and start the leak detector (and if necessary add-a vacuum pump)

and calibrate the leak detector according to ISO 20485:2017, 8.2.14

the test pressure in the component;

This signal is the total flow of the tracer gas fromthe component measured by the leak def

te the leak level according to the formula given in ISO 20485:2017, 8.3.7.

e| of the individual joint or component:

gl |
—><«— )
2 =
5 2
F1»<— —><4—
4
3
-
Key
tracer gas (P) 4 test object
vacuum 5 calibrated leak

mass spectrometric leak detector

Figure 3 — Principle of tightness control — Tracer gas

© IS0 2025 - All rights reserved
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7.4.2.2 Alternative test methods

Two altern

ative methods may be applied.

a) Alternative method 1

The control by pressure technique by accumulation according to ISO 20485:2017, 9.5.2, can be used to

rm to the

pressure).

measure the leak rate of the component.
b) Alternative method 2
Bubble test methods shown in Figure 4 can be acceptable for tightness control level B, provided that the
method is capable of measuring the actual leakage rate. The bubble test methods shall be carried out
in accchW&mwaMmﬂﬂaﬂmﬁ' ifi o
requirements for actual tightness control level. If this method is used, the following requitements shall
be applied:
1) the test object shall be subjected to an internal air pressure = PS (maximum. a@Howable
Regduced pressure is not acceptable;
2) the test object shall be immersed in water;
3) the test object shall be exposed to atmospheric pressure;
4) the test shall be performed at normal ambient temperature;
5) the period of time between bubbles leaving the test object shall be more than 60 s.
3 .
Key
1  water
2 testobject
3 air prepsure (PS)
Figure'4 — Principle of tightness control — Bubble method
7.5 Reqpirements for joints
7.5.1 Tepst'samples

All joints tested shall be tested in the final form as the customer receives the part.

All joints shall be subjected to the tests as indicated in Table 2.

7.5.2 Torque

Where relevant, tube joints shall be tested both at the minimum torque, K
specified in Table 6.

K,

test_max’

NOTE
Table 2, one

est_min’

and one set tested at K,

set tested at K, test_max-

est_min

© IS0 2025 - All rights reserved
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Table 6 — Torque for the test, K; and K,

est_min test_max
Ktest_min Ktest_max
If Dy = 20 % Konin Koax
If 20 % > Dy 0,8 x K¢ 1,2xK,,,

7.5.3 Reusable joint

If the joints to be tested are reusable, the following steps shall be taken before the test:

a) fit the joints to tubes to be connected and tighten the joints to the maximum torque, K

specified

est_max’
in Table 6;

b) loosen|the joints and take the tubes completely apart;

¢) repeat|a) and b) four more times.

NOTE This implies that before starting the tests of Table 2, all samples are assembled and-disassemble

each time W

7.5.4 Re

The joint sl

q

J

NOTE
The joint s

material is
tube shall |

7.6 Pres

7.6.1 Ge

In order to
and vibrati

7.6.2 Sa

For the con
to Table 7.

ith the sealing material changed and applying K, torque.

est_max

quirements for hermetically sealed joints
nall not be opened without the use of special tools.
pecial tools are other than screw-drivers, parallel wrenches, simple gripping tool, etc.

hall not be reusable without replacing the sealing, material in normal use. In case
the tube, including that the tube is deformed during the sealing process, the deformed
ot be reusable for sealing purposes.

sure-temperature vibration tests (PTV)

neral

qualify the tightness level, joints.and components shall be subjected to the pressure-tg
on tests as specified below.

mples

hbined cycle test, theynumber of samples is determined based on tightness control leve

Table 7 — Test parameters

Number of samples
3

Tightness control level
Al,B1

d five times,

the sealing
part of the

mperature

| according

A DO o)

X2, DZ Z

7.6.3 Test equipment and arrangements

7.6.3.1 Equipment

Test equipment shall be composed of:

a) regulated enclosure for environment tests, able to maintain temperatures varying regularly between
Tmin and Tmax;
b) pressure device, connected to the joints, capable of producing a pressure that varies between P, and P, ,.,;
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temperature sensor capable of monitoring the temperature (T,
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on generator, to make the specified frequency and amplitude;

re control system capable of controlling the pressure with an accuracy of 5 %;

cy of £5 K;

subjected to the test.

temperature control system capable of controlling the temperature inside of the test enclosure with an

Tin) of the component or joint

The temperature sensor shall be adhered to the surface of the sample on the item with the biggest
weight concentration of the pressure bearing part in order to ensure that the sample has reached the
specified temperature values. Where the pressure bearing part is made from metallic and non-metallic

iade tha cancarchall ha fivad antha nan matallic matarial

Tt e Ty oo o e T At o ot e ot rretorrrre-rirorc e ety

nsor can be fixed to the sample by soldering or with adhesives, whichever is mere-a
ling on the material of the sample.

er method, proven to have the same performance as the thermocouple candbe’applied.

ounter of temperature and pressure;

c) vibrati
d) pressu
e)

accura
f)

mater

The se

depen

Anoth
g) cyclec
h) teste
7.6.3.2

uipment to perform tightness test according to 7.4.

est arrangements

The test samples shall be mounted as shown in Figure 7 in accordance with the number of joints t
and with the dimension of the climatic enclosure in which the tests are carried out.

The tube s
the joint.

The assen
manufactu

For the pr¢
tightly clos

7.6.4 Mgd

7.6.4.1 H

The sampl
maximal v
value (P,

The test ch

{) and minimum value (P

pction shall have a diameter and dimensional tolerances such as specified by the many

bly of the joints on the tube shall be -earried out following the fitting instructi

[rer.

ssure test, one end of a tube shalkbe’connected to the pressure generator; the other e
ed.

thod: Combined pressure:temperature cycle test with a separate vibration test

tequirements for the-combined pressure-temperature cycle test

es shall be subjected to a specified number n; of cycles of temperature and pressur
hlues (T, ) and minimal values (T, P,i,), and n, cycles of pressure between
) with fixed temperature value (T,,,,)-

aracteristics to be applied to the components are given in Table 8.

max
min

A typical t4

pmperature-pressure cycle is given in Figure 5.

bpropriate,

o be tested

facturer of

ons of the

nd shall be

e, between
maximum

NOTE

The shape of the curve is theoretical.
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1 22 min 1
Tmax. _A s 25 K Tmax.
/ \” |
Tmin. A< 25 K— \‘ / 2 Tmin.
Pmax. PmaXIlIlIlI_lﬂl_ll
Pmin. Pmin.
PP 200
lll_JU llz—h\l\.l
Key
1  temperature
2 pressufe
Figure 5 — Temperature-pressure cycle test with a separatevibration test
Table 8 — Test parameters
Parameters Value
ny 50
n, 200
Tin minimum temperature as specified by the manufacturer or =40 °C if this is not spcified
Tad maximum temperature as specified bysthe manufacturer or +140 °C if this is not specified
Prin atmospheric pressure
p for‘safety valves, P, = 0,85 x P,
max for other components 1,0 x PS 2
a 1,0 x PS|is proposed because of safety issue for.test on big component. In the method, the number of cycles angl the level of
vibration ar¢ extended to compensate for the reduced pressure.
The test fluid shall not be a liquid.
7.6.4.2 Hrocedure
The follow|ng procedureshall be followed:
— Fit the|test items.@n a test-bed in accordance with the instructions of the manufacturer.
— Fix thq test parameters (n4, Ny, T2 Tmins Pmax Pmin) in @accordance with Table 8.
— Subject the test items to the test pressure according to Table 8.

Check the tightness of the joints in order to detect leaks before test.
Tighten again the joints that leak according to the instructions of the manufacturer.

Execute the operation simulation according to 7.7.

in accordance with Figure 5 and Table 8.

© IS0 2025 - All rights reserved
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Place the joints in the climatic enclosure and subject them to n; and n, pressure and temperature cycles
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7.6.4.3 Vibration test

7.6.4.3.1 General

The component and joints shall be subjected to a vibration test.
Perform the sinusoidal and random vibration test on the same sample.
The frequency measurement shall be made on the component.

An example of vibration assembly for joint is given in Figure 6.

2 1 2

Key
1 joint
3  pipe

L length|(200 mm, only for joints)
Figure 6 — Vibration assémbly for joint

Examples ¢f vibration assembly for component aregiven in Figure 7.
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Key

1 joint

2 extens
3 compo

The samplq
should be f

7.6.4.3.2
The follow

Before

A )

c) Example of angled joint

on pipe
nent body

s are fixed accordingto the manufacturer’s instructions. Otherwise, the main body of
ixed as close as possible to the joint.

Procedure

ng procedure shall be applied:

testing, execute the operation simulation according to 7.7.

d) Example of single-joint compong¢

Figure 7+ Vibration assembly for components

et

the sample

Fit the test items on a test-bench in accordance with the instructions of the manufacturer.

criteria shall be the tightness control levels according to the test gas shown in Table 5.

7.6.4.3.3 Sinusoidal loading

NOTE

Sinusoidal testing is based on IEC 60068-2-6 testing procedures.

© IS0 2025 - All rights reserved
15

Fix the test parameters for components in accordance with Table 9 and Table 10 (see also Figure 8).
Subject the samples to the vibration test according to the numbers of tests specified in the respective tables.

At the end of the vibrations test, subject the samples to the tightness test specified in 7.4. The pass-fail
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The components shall meet the specifications given in Table 9.

Table 9 — Test parameters for sinusoidal vibration

Parameters Value
Frequency range 10 Hz to 200 Hz
Acceleration 0,7¢g
Sweep speed 1 octave/min
Number of excitation directions 2 3 (x-y-2)
Duration 2 h in each direction
a2 Numbers of excitation directions can be reduced to two on symmetric shaped components.
7.6.4.3.4 |Random loading
NOTE Random testing requirement covers installations near the source of vibration.
Table 10 — Test parameters for random testing
Frequency Acceleration PSD 2 Acceleratign PSD
Hz (m/s%)2/Hz g2/H17
20 2,88 0,03
Value 150 1,92 0,02
1000 0,38 0,004
Acceleration (RMS) 31g
Djuration 2h
a2  The power spectral density is illustrated in Figure 8.
1
e —— *
| S~
a,1
Y
0,01
0{00X
0,0001
1 10 100 1000 10 000
X

Key

X  frequency, in Hz
Y  acceleration PSD, in (m/s%)%/Hz

Figure 8 — Power Spectral Density (PSD)
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7.7 Operation simulation

The operat

ion of maintenance and operating shall be carried out according to Table 11.

Table 11 — List of operations

Components

Operations Maintenance and

operating

Component body with non-per-
manent joints (e.g. valves)

Ten times before ny, ten times before n, and five
times before vibration test, total of 25 operations
(open and close)

Disassembly/reassembly of
the cap if any

Non-perm
ing

anent joints for pip-
(e.g. fittings)

Ten times before ny, ten times before n, and five
times before vibration test, total of 25 operations

Gasket change

(disassemblu/reassoembli)
\S J! JJ

At the end

7.8 Free

pf this test, the value of Q,,,, shall be measured and shall not exceed the required-yalu

zing test

This test shall be applied to joints specified for use below 0 °C.

The test sh|

The joint sl
Both ends
It should b
The test sh
a) Putthg
1) Fil
2) R
3) In
b) Remoy
c¢) Reduc
maintd
unfavg
d) Immer
Repeat the
After this {

all be performed on three samples.

hall be assembled according to the instructions of the manufacturer.

pf the pipe shall be tightly hermetically sealed to preventwater from entering the pipe|
e ensured that the joint is tight by testing.

all be carried out according to the following progedure (see Figure 9):

e sample into a vacuum test chamber.

| the test chamber with water so all parts of the joint are submerged under water.
duce the pressure in the test chambgito 40 kPa to 50 kPa absolute, and maintain for at Ig
‘rease the pressure in the test chamber to atmospheric pressure, to fill gaps in the joint
e the water from the testchamber.

e the temperature uftil the temperature of the component has reached -15 °C or
1in the temperatureof the test chamber for at least 30 min. Samples shall be put i
urable directiod-so that the injected water is contained.

processb), ¢) and d) 30 times.

est, samples shall satisfy the test according to 7.4.

NN

D

n

ast 10 min.

Wwith water.

lower and
n the most

se the samplé into water at ambient temperature for at least 5 min so that the ice in gajps melts.
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P 10 min
1000
500 \
T n|=30
20
-15 —/ \
A B A B

a) Pressure and temperature during the freezing test

A

@1 2 1
29

=" -

< ‘”M"l‘l““?\

<2

b) Phase A - submerged in‘water

B

1 2 1

»)

7] T

c) Phase B - freezing of sample

Key

1 pipe

2 joint

3  water

P pressufe

T  temperature

Figure 9 — Freezing test

7.9 Additional pressure test for hermetically sealed joints

Pressure shall be applied to atleast three assembled joints with tubes. Tubes shall have a thickness according
to appropriate standard withstanding at least three times PS. Pressure shall be increased until it reaches
three times PS. Pressure shall be increased gradually where the increase may be faster at the beginning
and shall be reduced in the relevant pressure range accordingly, so that the target-pressure can be reached
clearly. Assembly shall withstand at least three times PS for 1 min.

© IS0 2025 - All rights reserved
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For the test on joints where it is not feasible to use a stronger tube since the tube is an essential part of the
joint, the test pressure should be the strength-pressure of the tube.

The fluid used for this test shall be liquid such as oil, water, etc. The liquid shall be totally removed before
the tightness test.

7.10 Vacuum test

Test two samples to confirm that they are capable of withstanding an absolute pressure of not more than
6,5 kPa for 1 h without leakage. Leakage shall be checked by monitoring the pressure and confirming that
the pressure rise after 1 h be less than 0,2 kPa. The effect of temperature change on joint shall be taken into
account.

NOTE Temperature changes can change the pressure.
7.11 Compatibility screening test

7.11.1 Geperal

When joints use sealing material, either solid or liquid, compatibility of the sealing materidl with the
refrigerant, the lubricant, etc. to be used shall be checked. Where the manufacturer can documert a method
showing that the material is suitable for the application, that method can‘be accepted. This compatibility
screening test specifies the method of evaluating the resistance of rubber and thermoplastic deals to the
action of refrigerant and lubricants by measuring the properties ofithe seals before and after exposure to
selected refrigerant-lubricant systems.

7.11.2 Test fluids

Sealing mpterials for multipurpose components shall be tested with fluids recommendpd by the
manufacturer (refrigerants and oils). The material compatibility with refrigerants blends/oil mixtures shall
be evaluatg¢d on the basis of the single components-or specified blends.

Using sealing designs intended for operating with oil, oil shall be added to the test fluid (5 wt. % pil).

For refriggrants, the content of the different refrigerant components shall fulfil the requirement given in
Table 12.

TFable 12 — Composition of test fluid

Actual fluid Test fluid
Cas<s C- actual -0 / +10
5<C<10 C- actual -0 / +15
10<C<20 C- actual -5 / +20
20<C=<40 C- actual =10 / +25
40<C<60 C- actual -15 / +30
60<C<100 C- actual -20 / +40
a  Cistheactual composition weight %.

7.11.3 Test specimens
The following test conditions shall be fulfilled:
— aminimum of five test pieces shall be used for testing;

— the general requirements for test items shall conform to ISO 1817 for rubber seal materials and [SO 175
for thermoplastic seal materials.

© IS0 2025 - All rights reserved
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under

ISO 14903:2025(en)

t setup parameters

ing conditions shall be fulfilled:

high pressure;

mixture, allowing expansion of the fluid under the elevated test temperature;

or by direct heating of the test chamber.

the exposure shall be carried out in a test chamber (autoclave) suitable for safely handling refrigerants

the test chamber shall be filled to a maximum of 75 % of its volume with the refrigerant-lubricant fluid

the exposure shall be carried out at a temperature of 50 °C, either by placing the test chamber in an oven

If the criti below the

critical temperature.

The minimum exposure time period is:

— 14 dayp (two weeks) for rubber seal materials;

— 42 days (six weeks) for thermoplastic seal materials.

7.11.5 Tept procedure

With respeéct to chemical compatibility, the significant measures forevaluation of suitability [of the test

material inlserted in the component are measured of hardness, voluine and weight and visual observations

(blisters and tearing).

The follow|ng procedure shall be applied (refer to Figure 10):

— the inftial rubber hardness, weight and volume of\the “as-received” test pieces are medsured and
recorded;

— the tedt pieces are placed in the test chamberdh such a way that the test pieces are not in c¢ntact with
each other or with the test chamber wall. The surface of the test pieces shall be completely submerged
into thie liquid phase of the refrigerant;

— the appropriate amount of lubricant oil is introduced into the test chamber;

— the tegt chamber is closed angd the appropriate amount of refrigerant fluid is introduced irjto the test
chambler;

— the te4t chamber is subsequently heated to the exposure test temperature and the test conditions are
maintdined;

— after the exposuré&time period, the test chamber is allowed to cool down to the ambient tempgrature and
the tedqt pieces.ace taken out of the test chamber;

— lubricgntsfemains should be removed from the surfaces of each test piece;

from the test chamber;

wet state: the hardness, weight and volume of the test pieces are determined within 30 min of removal

Elastomers tested with CO,, can accumulate significant amounts of CO,. The CO, cannot escape
immediately when the test items are exposed to atmospheric pressure (de-gassing). Thus, it can create
an immediate volume change larger than 25 %. Provided that no surface damage is made, volume change

above 2

NOTE 1

5 % is acceptable for CO,.

ed, and the resulting hardness, weight and volume is determined.

For recovery, reuse and disposal of refrigerants, see ISO 5149-4.
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dry state: the test pieces are subsequently degassed in an oven maintained at 50 °C until a constant mass
is reach
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NOTE 2  Additional information can be found in ISO 48-1, ISO 48-2 and ISO 48-4.

7.11.6 Pass/fail criteria for sealing elements

The seal shall meet the following maximum changes after exposure. For change of volume, the application
condition (static or dynamic) shall be included.

Maximal acceptable limits given in Table 13 shall be met.

Table 13 — Maximal acceptable limit according to test

Test Maximal acceptable limit

Hardness change (IRHD)

Wet 2 +15IRHD

Dryb +10 IRHD
Volume change (%)

Wet -5 % to +25 %

Dry +10 %
Weight (%)

Wet +12 %

Dry 7 %

a  Testshall be performed within 30 min after removal from theyxposure vessel.

b Material shall be out-gassed/heated (50 °C) to a constant Weight prior to testing.

NOTE The above limits for changes in material characteristics caused by exposure to test fluids
are maximum values. For specific designs (e.g. dynamigoperation), lower values can be required.

F—
(— 1
2_

Key

1  liquid yefrigerant
2 testitems

P pressufe

T  tempefature

Figure 10 — Example of testing device

7.12 Fatigue test for hermetically sealed joints

At least five samples shall be provided for this test.

The joint shall be assembled according to the instructions of the manufacturer.
The tightness of the joint shall be ensured by testing.

The samples shall be subjected to a pressure cycle between atmospheric pressure and the maximum
allowable pressure, PS. The high and low pressure shall be maintained for at least 0,1 s.

© IS0 2025 - All rights reserved
21


https://standardsiso.com/api/?name=2233c691fda2bb76ff819a64cb2ae4f9

ISO 14903:2025(en)

The pressure cycle shall be between 20 cycles/min and 60 cycles/min. The total of pressure cycles shall be
250 000 times or more.

After this fatigue test, the joint shall satisfy the test according to 7.4.

The test medium shall be water. Before the tightness test, water shall be totally removed.

8 Testreport

The test report shall include at least the following information:

ence to this document (including its year of publication);

a) arefer
b) identif
c) testpad
d) numbe
e) nature
f) the tes
g) thedaf
h) thena
9 Infor
The compd
particular;
NOTE ]
a) fluid(s
b) maxini

c) range

d) proced

ication of the sample;

rameters including any deviations from the procedure;

r of components/joints to be tested;

, aspect and assessment of leakages noted at each stage of the test;
t results including any unusual features observed;

e of the test;

me of the laboratory and the signatory of the tests.

mation to the user

nent/joint manufacturer shall specify to the user the operating conditions of the con

'he user can be an installer, a manufacturesi.a maintenance provider and end-user.
or type(s) of fluid for which the component/joint or the liaison fits or not;

al pressure of use;

bf minimal/maximal temperatures;

ure and fitting instrictions.

hponent, in
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