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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 proce@lures used to develop this document and those intended for its further maintenanee
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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Road vehicles — Liquefied petroleum gas (LPG) fuel
systems components —

Part 2:
Performance and general test methods
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Scope

5 document specifies performance and general test methods of liquefied petroleum gas f
ponents, intended for use on the types of motor vehicles as defined in ISO 3833.

roleum gas in accordance with ISO 9162. It is not applicable to the following:

fuel containers;

stationary gas engines;

container mounting hardware;

electronic fuel management; and

refuelling receptacles.

E1 Itisrecognized that miscellaneous components not specifically addressed herein can b
compliance with the criteria of any applicable part of ISO 20766, including testing to the

tional tests.

E2  All references to pressure( in* this document are considered gauge pressures unles
ified.

E3  This document applies)to devices which have a service pressure in the range of 110 kPa
D °C) and 840 kPa (Propahelrich at 20 °C), hereinafter referred to in this document. Other servig
be accommodated by ddjusting the pressure by the appropriate factor (ratio).

Normative references

followingydocuments are referred to in the text in such a way that some or all of th
Ktitutes-réquirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

uel system

5 document is applicable to vehicles (mono-fuel, bi-fuel or dual-fuel applications) using liquefied

e examined
pppropriate

otherwise

Butane rich
e pressures

Pir content
pplies. For
[s) applies.

ISO

100 D.. L] 1 .

ISO
ISO
ISO

L £ L £ A L PPN | o L £ ok £ £
100, nuovvocT, vuituritZcu Ur Ctricr lllUlJluDle 1CCTICrulcu ugculy UTNIU TITUL TCTOISLUTILT LCOLO
1817, Rubber, vulcanized or thermoplastic — Determination of the effect of liquids
9227, Corrosion tests in artificial atmospheres — Salt spray tests

20766 (all parts)V, Road vehicles — liquefied petroleum gas (LPG) fuel system components

IEC 60068-2-52, Environmental testing — Part 2: Tests — Test Kb: Salt mist, cyclic (sodium, chloride
solution)

ISO 1431-1, Rubber, vulcanized or thermoplastic — Resistance to ozone cracking — Part 1: Static and
dynamic strain testing

1y

Under preparation.
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ASTM D4814, Standard specification for automotive spark-ignition engine fuel

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 20766-1 and the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

ISO On

31
fill cycle

[EC Electropedia: available at http://www.electropedia.org/

line hrnurcing p]:\ffnrm- available at https: //arwuiso org /obnp

sequence df events performed on a filling system that has a defined beginning and ending

3.2
duty cycle

sequence df events performed on a component that has a defined beginning and-ending

4 Gene

4.1 Unle

4.2 Com
ISO 20766,

NOTE
(Clauses 5t

of ISO 20766

4.3 Unle
conducted

5 Hydr

5.1 Gen

A compong
procedure

ral
bs otherwise stated, the tests shall be conducted at a roomutemperature of 20 °C + 5 °C.

bonents shall comply with the tests specified in this;document as well as the relevant part
as applicable for each component.

Because of the peculiarities of some compoftents, the list of tests given in this docum

h 15) is not exhaustive. Where additional tests-are required, their provisions are given in other p
D.

bs otherwise specified, all tests shall'be conducted using dry air or nitrogen. Tests may als
with liquefied petroleum gas provided appropriate safety measures are taken.

pstatic strength

bral

ent shall not/shiow any visible evidence of rupture when subjected to the following

5.1.1 Plug the'outlet opening of the component and have the valve seats or internal blocks assume

open posit

s of

ent,
arts

b be

test

the

o

5.1.2 Apply, with a test fluid, the hydrostatic pressure specified in the applicable part of ISO 20766 to

the inlet of

the component for a period of at least 3 min.

5.1.3 The hydrostatic pressure shall then be increased at a rate of less than or equal to 1,4 kPa/s until
component failure. The hydrostatic pressure at failure shall be recorded. The benchmark value for a
specific component shall be determined by testing a component that has not undergone previous testing.
Previously untested sample shall withstand at least 2,25 times working pressure. Hydrostatic testing of
components that have been subjected to previous testing shall result in an acceptable failure pressure
that is at least 80 % of the benchmark value or at least 2,25 times the working pressure of the component.

The samples used in this test shall not be used for any other testing.

© ISO 2018 - All rights reserved
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6 Leakage

6.1 General

6.1.1 Prior to conditioning, purge the component, then seal it at 30 % of the working pressure using
dry air or nitrogen.

6.1.2 Conduct all tests while the device is continuously exposed to the specified test temperatures.
The device shall either be bubble-free or display a leakage rate of less than 15 cm3/h (normal) when

b o d e 2l . 1] : ok il
Subppectea to tIire TomowWing teSstetioa:

If dgomponents are subjected to more than one working pressure, the test may be cohducted in
subkequent steps.

6.2| External leakage
6.2]1 Plug each device outlet into the appropriate mating connection.

6.2{2 Apply pressurized dry air or nitrogen to the inlet of the test device.

6.2)3 Atall test temperatures, immerse the components in@stitable test medium for 2 min 0 ) sor

(+30

use(a helium vacuum test (global accumulation method)‘r’other equivalent method.

6.2{4 If there are no bubbles for the specified time period, the sample passes the test. If hubbles are
det¢cted, measure the leakage rate using an appropriate method; the leakage rate should npt be more
thanp that specified in 6.1.2.

6.3| Internal leakage

6.3{1 The internal leakage testis applicable only to devices in the closed position. The aim of this test is
to check the pressure tightnegs-of the closed system.

6.3{2 Connect the inlet or outlet (as applicable) of the device to the appropriate mating ¢onnection,
leaying the opposite connection(s) open.

6.3{3 Apply the'test pressure to the inlet or outlet (as applicable) of the device using dry air pr nitrogen
as the test fluid

6.3/4 AAt all applicable test temperatures mentioned in 6.4, immerse the component in a spitable test
+30)
v

s oruse any other pqnivq]pnf method

medium for 2 min (

6.3.5 If there are no bubbles for the specified time period, the sample passes the test. If bubbles are
detected, measure the leakage rate using an appropriate method; the leakage rate should not be more
than that specified in 6.1.2.

6.4 Test conditions

6.4.1 The device shall be pressurized at 150 % of the working pressure and then conditioned until
temperature equilibrium is achieved at room temperature, as applicable, and maintained at that
temperature for at least 30 min.

© ISO 2018 - All rights reserved 3
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6.4.2 The device shall be pressurized at 150 % of the working pressure and then conditioned until
temperature equilibrium is achieved at a low temperature of -20 °C or -40 °C, as applicable, and
maintained at that temperature for at least 30 min.

6.4.3 The device shall be pressurized at 150 % of the working pressure and then conditioned until
temperature equilibrium is achieved at high temperature of 65 °C, 85 °C or 120 °C, as applicable, and
maintained at that temperature for at least 30 min.

Specific parts of ISO 20766 may contain additional requirements about test pressures.

7

A compongnt designed to be connected directly to threaded fittings shall be capable of withstanv(\i’ﬂlng,
without deformation, breakage or leakage, a torque effort of 150 % of the rated installation yalue,
tested in agcordance with the following test procedure.

a)

Excegs torque resistance

en

unused component, applying the torque adjacent to the fitting.

For a jomponent having a threaded connection or threaded connectiong; apply the turning efffort

A compongnt shall be able to operate without cracking;breaking or leaking when tested in accordgnce

b)

d)

Assemple the connections of the component, ‘ensuring that they are leak-tight, to one or sevgral
appropriate mating connection(s) represéntative of the design. After assembly, the length of|the
inlet tybing shall be greater than 300 mm (see Figure 1).

The oytlet connection shall be rigidly supported at a distance of 25 mm from the component ouflet,
except|in the following cases:

— if the component has-an/integral mounting means that is independent of the inlet and oytlet
copnections, the component shall be mounted using the integral mounting means specifieql by
the manufacturer;

— if the compofienit is intended to be mounted using either the integral mounting means or|the
componenteutlet, the mounting means that produces the most severe test condition shall be ufed.

Check this\assembly for leaks according to 6.4.1 before subjecting it to step d).

With the component 1n the closed position, pressurize the system to 5 KPa and apply a force in
accordance with Table 1, at 300 mm from the inlet, maintaining it for 15 min. Without removing
the force, check the component for leakage in accordance with the test method given in Clause 6, at
room temperature.

NOTE Depending on how this test is performed, it might be necessary to raise the load to compensate
for buoyancy.

Perform step d) of the procedure four times, rotating the component by 90° around the horizontal
axis between each test. Between tests, open and close (if applicable) the component three times
with the bending moment removed.

© ISO 2018 - All rights reserved
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f) At completion of the above tests, remove the component and examine it for deformation; then
subject it to the leakage test specified in Clause 6 and the hydrostatic strength test specified in

Clause 5.
Table 1 — Bending moment test force
Outside diameter of tubing Force
mm N
6 34
8 9.0
212 17,0
Dimeuisions in millimetres
1
7
o :@3 5 kPa®
25
Key
component

force point
a |4 x90° rotation.

Figure 1 — Bending moment

9 |Continued operation

9.1 General

For|details on teSt methods pertaining to particular components, see the respective parts of|[SO 20766.
Theg method specified in this clause is general in nature and also applies to miscellaneous components.

Othler components (those for which specific requirements are not specified) shall be sybjected to
the|follewing continuous operation test for a total number of cycles to be determined by fhe testing
agepcy The determination of the total number of cycles shall be based on 15 000 fill cyg¢les and/or
50 000 duty cycles.

9.2 Test methods

9.2.1 Testprocedure

The component shall be installed as indicated and cycled using dry air, nitrogen or liquefied petroleum
gas, under all the appropriate loads.

Connect the component securely, using a suitable fitting, to a pressurized source of dry air, nitrogen or
liquefied petroleum gas, and subject it to the number of cycles specified in ISO 20766-3 and subsequent
parts. A cycle shall consist of one full operation and reset within an appropriate period as determined
by the testing agency.

© IS0 2018 - All rights reserved 5
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On completion of the cycling, the component shall be subjected to the hydrostatic strength test, as
specified in Clause 5.

During the off-cycle, the downstream pressure of the test fixture shall be lowered to a maximum of
50 % of the test pressure.

Unless otherwise specified, the test pressure shall be 100 % of the working pressure.

Unless otherwise specified, the conditions of 9.2.2, 9.2.3 and 9.2.4 shall apply.

9.2.2 Ro

om temperature cycling

Operate th
On comple
Clause 6.

This test nj

9.2.3 Hij

Operate th
specified i
cycles, the
temperatu

9.24 Lo

Operate th
specified i
temperatu
minimum {

Immediate
strength te

10 Corrd

10.1 All c
spray in ac
equivalent
testing.

10.2 With|
(fog) test,

e component through 90 % of the total cycles at room temperature and at working press
Fion of the room temperature cycles, the component shall comply with the requirement

ay be interrupted, if desired, at 20 % intervals for leakage testing.

ph-temperature cycling

e component through 5 % of the total cycles at the appropriate“maximum temperat
h [SO 20766-1:2018, 4.4, and at working pressure. On completion of the high-temperat

e component through 5 % of the total cycles®at the appropriate minimum temperat

e cycles, the component shall comply with‘the requirements of Clause 6 at the appropn]
emperature.

ly following the continued operation tests and leakage testing, perform the hydrost
stin accordance with Clause 5.

sion resistance

bmponents shall pérform safely and in compliance with Clause 6 following exposure to
cordance with one)of the following test method. AISI series 300 austenitic stainless steelg
austenitic stainless steels, and non-metallic materials are exempted from corrosion resistg

hs-specified in ISO 9227. If the component is expected to operate, unprotected, in veh

re.
s of

ure
ure

component shall comply with the requirements of Clause’6 at the appropriate maximum
Fe.
w-temperature cycling

ure

h ISO 20766-1:2018, 4.4, and at 100 % of the-Working pressure. On completion of the low-

jate

atic

salt
, or
nce

the ecemponent supported in its normal installed position, expose it for 144 h to a salt spray

icle

underbody

service conditions, then it shall be exposed for 500 h to the salt spray (fog) test

10.3 Maintain the temperature within the fog chamber between 33 °C and 36 °C.

10.4 The saline solution shall consist of 5 % sodium chloride and 95 % distilled water, by weight.

10.5 As option to the test described in 10.2, the metal LPG component shall comply with the salt spray

test accord

ing to [EC 60058-2-52 Kb: Salt Spray Fog Test as described in 10.6.

10.6 Test procedure:

Before the test the component shall be cleaned according to the instructions of the manufacturer. All

the connec

6

tions shall be closed off. The component shall not be operated during the test.

© ISO 2018 - All rights reserved
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Subsequently, the component shall be submitted during 2 h to spraying with a solution of salt,
containing 5 % NaCl (mass %) with less than 0,3 % contamination and 95 % distilled or demineralised
water, at a temperature of 20 °C. After the spraying the component is stored at temperature of 40 °C and
90% to 95 % relative humidity for 168 h. This sequence shall be repeated 4 times.

After the test the component shall be cleaned and dried during 1 h at 55 °C. The component shall now be
conditioned to reference conditions during 4 h, before submitting it to further testing.

10.7 Immediately following the corrosion resistance test, rinse the sample and gently clean it of salt
deposits; then subject it to the leakage test according to Clause 6.

10.8 Immediately following the corrosion resistance test and leakage test, subject thersathple to the
hydirostatic strength test according to Clause 5.

11|Oxygen ageing

No $ynthetic or non-metallic parts of components that provide a fuel containing seal shall crgck or show
visiple evidence of deterioration after oxygen ageing when tested in @ccordance with the¢ following
profedure.

Expose representative samples to oxygen for a minimum of 96 h,ata temperature of 70 °C 4 5 °C and a
wotking pressure of at least 2 MPa, in accordance with ISO 188.

12({0zone ageing

Sealing materials shall be listed and rated by the ‘wmanufacturer as being resistant to oz¢ne ageing.
Otherwise, they shall not crack or show visible ‘evidence of deterioration at magnificatfion of 25x
subkequent to ozone ageing as specified herein.

The test shall be in compliance with IS0, 1431-1.

The test piece, which has to be stréssed to 20 % elongation, shall be exposed to air at 40 [°C with an
ozohe concentration of 50 parts per hundred million during 72 h.
13|Electrical overvoltages

All |electrical components or devices containing electrical subcomponents shall withstand the

application of 1,5 tires its rated operating voltage +5 % for periods of 3 min without creating an unsafe
conglition. Failuré.te open is not considered an unsafe condition.

14 |Non-metallic material immersion

14.1 _Non-metallic material used in a component shall bhe cnh}'m‘fpd hy the test agency {l the tests

described in 14.2 and 14.3, except where the applicant submits a test result declaration for tests carried
out on the material provided by the manufacturer.

14.2 A part made of non-metallic material in contact with liquefied petroleum gas shall not show
excessive change in volume or weight when tested with n-pentane according to ISO 1817 with the
following conditions:

a) Medium: n-pentane;
b) Temperature: 23 °C (tolerance acc. to ISO 1817);

c¢) Immersion period: 72 h.

© ISO 2018 - All rights reserved 7
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— Prepare, measure, and weigh a representative sample or samples of each non-metallic synthetic
material used in a component. Immerse the sample or samples according to the conditions above.

— Maximum change in volume 20 %.

— After storage in air with a temperature of 40 °C for a period of 48 h the mass compared to the
original value may not decrease more than 5 %.

14.3 Non-metallic material used in a component that is likely to be exposed to ester-based or alpha-
olefin-based synthetic compressor oils, including non-synthetic compressor oils, shall not show excessive
change in volume or weight when tested in accordance with ISO 1817 or the following procedure

a) Prepare, measure and weigh one or more representative samples of each non-metallicmatdgrial
used i a component, then immerse the sample or samples at room temperature in holders, gach
contaihing one of the test fluids, for a minimum of 70 h.

b) Followling this period of immersion, remove and measure the test samples, within ‘Dh.

No sample|shall exhibit swelling greater than 25 % or shrinkage greater than 1 %./ The weight change
shall not exceed 10 %.

14.4 A paft made of non-metallic material in contact with LPG shall not show excessive changp in
volume or eight when tested in accordance with the following proceduife.

a) Prepare, measure and weigh one or more representative samples of each non-metallic material ysed
in a cqmponent, then immerse the sample or samples at foom temperature in LPG, at a presqure
equal fo its working pressure, but not less than 100 kPa, for a minimum of 70 h.

b) Immediately following this period of immersion, rapidly reduce the test pressure to atmosphgeric
pressure without causing shredding or disintegration.

No tested $ample shall exhibit swelling greater than 25 % or shrinkage greater than 1 %. The wejght
change shall not exceed 10 %.

15 Vibrdtion resistance

Components with moving parts shall remain undamaged and shall continue to operate and meet|the
requirements of their leakage (tésts and hydrostatic strength test after the vibration test has bheen
carried ouf in accordance with'the following test procedure.

Vibrate the component-for 30 min, pressurized to its working pressure with dry air, nitrogerrnt or
liquefied petroleum gas; and sealed at both ends, along each of the three orthogonal axes at the npost
severe res¢nant frequency determined as follows:

— by an gcceleration of 1,5 g;

J— Withi A cinncnidal froanaoncy ranagn AFC o+ 0NN FH o
oSOt eae GHene YR g5e-6=1 At 0 v11F;

— with a sweep time of 10 min.
If the resonance frequency is not found in this range, the test shall be conducted at 500 Hz.

On completion of the test, the component shall not show any indication of fatigue or component damage,
and shall comply with the leakage test specified in Clause 6 and the hydrostatic strength test specified
in Clause 5.

16 Brass material compatibility

All fuel-containing brass components or subcomponents, for which a satisfactory declaration of
properties is not submitted by the applicant, shall be tested in accordance with the following procedure

8 © ISO 2018 - All rights reserved
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