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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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Introduction

This document covers the function of a self-closing cylinder valve as a closure (defined by the UN Model
Regulations). Additional features of self-closing cylinder valves (e.g. pressure relief devices) might be
covered by other standards and/or regulations.

Self-closing cylinder valves conforming to this document can be expected to perform satisfactorily
under normal service conditions.

This document pays particular attention to:

a) guitability of materials;

b) gafety (mechanical strength, impact strength, endurance, leak tightness, resistance| to ignition,
fesistance to acetylene flashback);

c) {testing;

d) arking;
e) anufacturing tests and examinations.

In thiis document, the unit bar is used due to its universal use inthe field of technical gasés. It should,
howgver, be noted that bar is not an SI unit, and that the €orresponding SI unit for pressure is Pa
(1 bar = 105 Pa = 105 N/m?2).

Pressure values in this document are given as gauge pressure (pressure exceeding atmospheric
presgure) unless noted otherwise.

© IS0 2017 - All rights reserved v
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Gas cylinders — Self-closing cylinder valves —
Specification and type testing

1 Scope

This document specifies the design, type testing, marking and manufacturing tests and examinations

This
extin

NOTH
exam
exam

NOTH
regul

2

The
cons
unda

ISO 1
ISO 1

ISO 1
cylin

ISO 1
Metdl

Normative references

ders which convey compressed, liquefied or dissolved gases.

1
tries.

The main applications for such self-closing cylinder valves are in the calibratiolr gas

document covers the function of a self-closing cylinder valve as a closure.

2 Requirements for standard cylinder valves are given in ISO 10297.-Requirements for
Her valves are given in ISO 17871.

document is not applicable to self-closing cylinder valves for&ryogenic equipment, for |
guishers, or for liquefied petroleum gas (LPG).

3  Requirements for valves for cryogenic vessels are spécified in ISO 21011 and at a regi
ple, in EN 1626. Requirements for valves for portable fire extinguishers at a regional level are
ple, in EN 3 series. Requirements for self-closing LPG.cylinder valves are specified in ISO 1424

4  Additional requirements for pressure-relief devices might be specified in internati
ations/standards.

following documents are referred to in the text in such a way that some or all of t
fitutes requirements of this-document. For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

0286, Gas cylinders.-< Terminology
0297:2014, Gas-cylinders — Cylinder valves — Specification and type testing

0524-3, Pressure regulators for use with medical gases — Part 3: Pressure regulators int
ler valves

| 11141, Gas cylinders — Compatibility of cylinder and valve materials with gas conten
llic-materials

ortable gas

hind beverage

quick-release

portable fire

nal level, for
specified, for

D.

nal/regional

heir content
applies. For
hts) applies.

bgrated with

ts — Part 1:

ISO 11114-2, Gas cylinders — Compatibility of cylinder and valve materials with gas contents — Part 2:
Non-metallic materials

ISO 13341, Gas cylinders — Fitting of valves to gas cylinders

ISO 14246, Gas cylinders — Cylinder valves — Manufacturing tests and examinations

ISO 22435, Gas cylinders — Cylinder valves with integrated pressure regulators — Specification and

type

testing

3 Terms and definitions

For the purposes of this document, the terms and definitions in ISO 10286 and the following apply.
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ISO and IEC maintain terminological databases for use in standardization at the following addresses:

IEC Electropedia: available at http://www.electropedia.org/

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

31

self-closing cylinder valve
cylinder valve with a normally closed valve operating mechanism (3.2) that is actuated by a separate
operating device (3.3) which is not an integral part of the cylinder valve

3.2

valve opers
mechanism
before the o

3.3
operating d
external coif

EXAMPLE
3.4

ting mechanism
which opens the valve orifice by an operating device (3.3) and closes automatically wh

perating device is disconnected and which includes the internal sealing system

evice
hponent which actuates the valve operating mechanism (3.2)

Push-pin as part of a regulator, lever-operated push-pin.

external leak tightness

leak tightne
Note 1 to ent

3.5
internal led
leak tightne

3.6
valve work

Pw
settled pres
for which th

Note 1 to en
acetylene).

Note 2 to ent

3.7
valve burst

Pvbt
minimum p1

5s to atmosphere when the valve is open

Fy: Some designs of self-closing valves cannot leak externally except through the outlet conned

k tightness
5s to atmosphere when the valve is closed.and pressurized from the inlet

ing pressure

sure of a compressed gas at a uniform reference temperature of 15 °C in a full gas cyl
e valve is intended

ry: This definition does net apply to liquefied gases (e.g. carbon dioxide) or dissolved gase

"y: The valve working pressure is expressed in bar.

test pressure

ressure applied to a valve during hydraulic burst pressure test

en or

tion.

nder

(e.g.

Note 1 to entry: The valve burst test pressure 1s expressed 1n bar.

3.8

valve test pressure

Pvt

minimum pressure applied to a valve during testing

Note 1 to entry: The valve test pressure is expressed in bar.

3.9
total packa

ge mass

combined mass of a gas cylinder, its valve(s), its permanent attachment(s) and its maximum allowed

gas content

Note 1 to entry: Valve guards but not valve protection caps are examples of permanent attachments.

2
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2 to entry: The total package mass is expressed in kg.

valve inlet connection

conn

3.11

ection on the valve which connects the valve to the cylinder

valve outlet connection

conn

Note

ection on the valve used to discharge the cylinder

1 to entry: For most valves, this connection is also used for filling the cylinder.

3.12
valv
conn|

Note

3.13
norn
NTP
temp

4

4.1

a)
b) ¥
c)

d)

4.2

]
q

b) 4
)

e filling connection
ection on the valve used to fill the cylinder

1 to entry: For some valves, the valve filling connection is different from the valve outlet conn

nal temperature and pressure

erature of 20,0 °C (293,15 K) and pressure of 1,013 bar absolute,(0,101 3 MPa absolute

Jalve description

A self-closing valve typically comprises a:
Falve body;
ralve operating mechanism;
ralve outlet connection(s);

ralve inlet connection.

Valves can also include:

 pressure-relief device;

NOTE Some transportregulations require or forbid pressure relief devices for some gases,
I gas groups.

| dip tube;

in outlet connection plug/cap;

d) {

ection.

gas mixtures

1rexcess flow device;

e) aflow restricting orifice;

f) afilter(s).
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4.3 Typical designs are given in Figure 1.

w
7,

2/% é% :: ;/ @/ W =

i
|

Key

1 poppet

2 valve bodgly

3  seatinsert/soft seal
4  seat clos|ng spring

Figure 1 — Typical selfzelosing cylinder valve designs

5 Valve design requirements

5.1 Genefal

Valves shallloperate within specification and be leak tight over a range of service temperatures, fr¢m at
least -20 °Cjto +65 °C in.indoor and outdoor environments.

Closed valves shall-b€ internally leak tight during transport and storage (see test 4 in Table 2) for
temperaturées down to -40 °C.

Where hl h:r orlower service temnpneratures are reauired anv additional reauirements and tects Sha]l
S OOV e eV et e p et S e e E oy et e B R T e SR e RS e eSS

be agreed between the manufacturer and purchaser.

5.2 Materials

Metallicand non-metallic materials in contact with the gas shall be chemically and physically compatible
with the gas, in accordance with ISO 11114-1 and ISO 11114-2, under all intended operating conditions.
For valves used for dissolved gases, the compatibility of the materials in contact with the solvent shall
also be considered. For valves used with gas mixtures, the compatibility of the gas wetted materials
with each component of the gas mixture shall be considered.

Copper alloys in contact with oxygen or other oxidizing gases or gas mixtures shall have a maximum
aluminium content of no more than 2,5 %.

4 © IS0 2017 - All rights reserved
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When using plated or coated components in gas wetted areas, the material compatibility of both
the plating/coating material and the substrate material shall be taken into account. In addition,
consideration should be given to avoid flaking or particle generation, especially for oxygen, other
oxidizing gases (as defined in ISO 10156) and gas mixtures containing oxygen or other oxidizing gases.

The
a)

b)

The

area
appr

ISO

in ox
of th

Lubr]

5.7)
1y

2)

For

matg
including lubricants.

5.3

Valvsg
othe
indu

NOTE+

NOTE 2

material used for the valve body shall be of either:

a material not showing a ductile to brittle transition (e.g. copper alloys, austenitic stai
aluminium alloys and nickel alloys), or;

a ferritic material (e.g. carbon steel) having an impact value greater than 27 | at -

nless steels,

40 °C when

submitted to the (‘hnrpy ppndnlnm impact testas Qppr‘ifipd in IS0 148-1

ignition resistance of non-metallic materials, lubricants and adhesives used in the
of valves requiring oxygen pressure surge testing (see 5.7) should be considéered (g
bpriate test procedure such as ISO 11114-3 for auto ignition temperatute (AIT)
1010:2014, Annex C for oxygen pressure surge testing of materials). Noncmetallic m3
ygen wetted areas should have an AIT of at least 100 °C above the maximum service
b valve, tested at a pressure of at least 100 bar (see ISO 15001 or ASTM G63).

4

icants used in the gas wetted area of valves for gases requiring oxygen pressure surge|
bhall either:

e rated for:

— atleast pytin cases of single gases, or;

— a pressure not less than the corresponding.oxygen partial pressure in case of g
containing other oxidizing gases than air with a partial pressure greater than 30 b

|

9

NOTE This rated pressure is the maximuni,pressure at which the lubricant passed the oxy
urge test described in ISO 21010:2014, Ann€x C.

Ibe permitted only if the corresponding valve passes the oxygen pressure surge test aftg
¢onditioned via the endurance cycling procedure but without subsequent leak tightng
final visual examination being performed.

medical and breathing applications, ISO 15001 should be considered, especially wh
rials to reduce the risk oftoxic products of combustion/decomposition from non-metal

Valve connéctions

e inlet and)outlet connections shall conform to the requirements of an Internation
- regional ‘or national standards or proprietary designs that have been qualified to aj
strygstandard.

gas wetted
.. using an
testing and
terials used
emperature

testing (see

As mixtures
ar, or;

gen pressure

br being pre-
ss tests and

en selecting
ic materials

hl Standard,
h acceptable

=

1 d4I1CN 11
L dilIu 10yJvU JZ

+5245-1.

Lok 3 1 1 ialat 43 + | | £, 1
T IIativiial vdadlvUet ittt CUTLIITULIVIL Stalludl us 4d1I'c, TUl TAAIIIPIT,

compilation of regional and national standards is given in ISO/TR 7470.

International valve outlet connection standards are, for example, ISO 5145 and ISO 10692-1. A partial

NOTE 3  Qualification procedures for proprietary valve inlet connection designs are, for example, given in
ISO 10692-2.

NOTE4  Qualification procedures for proprietary valve outlet connection designs are, for example, given in
CGA V-1.

If the valve filling connection is separate to the valve outlet connection and not equipped with a non-
return valve or isolating valve, it shall be provided with a pressure-tight device (e.g. a plug or cap which
can be operated or removed only by the use of a special tool). Where applicable, such a pressure-tight
device shall be designed to vent gas before becoming disengaged.

© IS0 2017 - All rights reserved
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The valve filling connection non-return valve, if fitted, shall conform to the relevant requirements of
ISO 22435 for industrial applications or ISO 10524-3 for medical applications.

NOTE 5

5.4 Mech

See ISO 5145 for examples of valve filling connections.

anical strength

5.4.1 Resistance to hydraulic burst pressure

Valves shall

withstand pypt (see 6.6.1) without permanent visible deformation or burst.

The hydraulic burst pressure test is specified in 6.9.

5.4.2 Res

To ensure imechanical integrity, valves shall withstand an impact test according @o‘\A.1, excg

permanentl
according td

The valve sh
shall be leal

In addition,
using a simg
5.5 Valve
5.5.1 The

5.5.2 Itsh
recommend

It should be
inadvertent
transport.

5.5.3 The
cycles at pyt

The endurance test is specified in 6.11.

After the e
examinatioj
where it wa

jstance to mechanical damage

y protected. If the dimensions of a valve make this test impracticable, then the drop
A.2 shall be carried out.

all not break off from the cylinder. Distortion due to impact/drep\is permissible. The
tight as specified in A.1 or A.2.

the test sample shall remain capable of being opened fox‘emergency venting purpos
le tool (e.g. a pin) or the corresponding valve operating device.

operating mechanism
valve operating mechanism shall meet the reguirements of 5.5.2 and 5.5.3.

all be possible to open and close the valve at pressures up to pyt (see 6.6.2) using equip
ed by the manufacturer. This shall b€ verified during endurance test (see 6.11).

designed in such a way that the setting of the operating position of the valve cann
y altered, i.e. if the valve is€losed, it should remain closed during normal service or no

valve operating méehanism shall function satisfactorily after 2 000 opening and cl
(see 6.6.2) withautreplacement of the sealing system.

hdurancevtest and the subsequent leak tightness tests have been performed, a v
| shalbbe carried out to ensure that no components are displaced (no longer in the
5 installed), non-functional (e.g. broken) or missing.

pt if
test

ralve

Es by

ment

bt be
rmal

hsing

isual
blace

The visual e

xamination is specified in 6.12.

5.5.4 Valves for gases requiring oxygen pressure surge testing (see 5.7) should have a slow opening
characteristic curve to avoid rapid pressure surge. This can be achieved using flow limiting devices.

5.6 Leakage

The internal leakage shall not exceed 6 cm3/h (except for valves for acetylene, see Annex B), corrected
to NTP over the range of pressures and temperatures specified in Table 2 and Table 3, with the valve
operating mechanism in the closed position.

NOTE

The leakage of 6 cm3/h is approximately 4 bubbles of 3,5 mm diameter per minute.

© ISO 2017 - All rights reserved
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The total external leakage [typically comprising that from the valve external sealing system, if existent
(see 3.4), plus e.g. pressure relief device, pressure indicating devices] shall not exceed 6 cm3/h,
corrected to NTP over the range of pressures and temperatures specified in Table 2 and Table 3, with
the valve operating mechanism in the open position.

For pure or toxic gases,lower permitted leakage rates may be agreed upon between the manufacturerand
customer. For electronic applications, the permitted leakage rates are typically 1 x 10-7 He atm cm3/s.

The leak tightness tests are specified in 6.10.

5.7

Resistance to ignition

To verify resistance to ignition, an oxygen pressure surge test shall be carried out on valve

b)

c)

The
pres

If the

a) Ixygen at any pressure;

ther oxidizing gases (as defined in ISO 10156) having a minimum valve test pressure

5 used for:

bf 30 bar;

INOTE The threshold value of 30 bar was chosen to exclude specifie~oxidizing gases (p.g. chlorine)

ot requiring oxygen pressure surge testing based on minimum cylinder tést pressures givén in Packing

nstruction P 200 of the UN Model Regulations.

as mixtures, other than natural air or pre-mixed syntheticair, containing oxygen atlany oxygen

artial pressure or other oxidizing gases with a partial pressure greater than 30 bar.

sure not less than pyt are used in the oxygen wetted area of the valve.

samjple shall be considered to have failed the test;

The

visud

yalve and its non-metallic components @fter being oxygen pressure surge tested sha

pxygen pressure surge test is not required if only quetallic materials and lubricantq rated for a

valve is leaking (e.g. audible sound, pressure drop) during oxygen pressure surge testing, the test

[l undergo a

1] examination and not show any traces of ignition (e.g. surface deterioration including change in

surfgce texture and/or colour, materjal\less) and no components shall be displaced (no longer in place

whet

compare the tested sample with awnon-oxygen tested sample from the other type tests.

The

5.8

To v

xygen pressure surge testis specified in Annex C.

Resistance to acetylene flashback

brify resistance/to acetylene flashback for valves for acetylene service, the tests

Anndgx B shall bescarried out.

NOTH
were
that s

5.9

imulate a flashback.

e it was installed) due to testing,-nhon-functional (e.g. broken) or missing. It might be necessary to

specified in

Historically, this resistance was tested using an acetylene flashback test. The two tesfs in Annex B
develaped to safely demonstrate the strength of the valve and its ability to resist leak using teqt parameters

Manufacturing tests and examinations

Manufacturing tests and examinations shall be carried out in accordance with Annex D.
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6 Type testing

6.1 General

6.1.1 Evaluation of conformity shall be carried out in accordance with the applicable regulations of the
countries of use.

To conform to this document, valves shall be type tested.

A type test is valid for a given valve design.

6.1.2 Somle changes within the valve design which could adversely affect valve performance re
tests to be rq

a)
b)

f)

g)

h)

j)

increas

change
such se

bpeated using the number of test samples quoted in Table 2 including:

e of valve test pressure (repetition of all tests except drop test, if required);

in gas service (addition of oxygen pressure surge test or acetylene tests, if intende
Fvice); in addition, the compatibility between each new gas or gas(mixture and the

materials shall be verified;

changeq
dimens

changed
changed

changed
diametd
case dej

changeq

of corresponding filling connector (repetition of oxygen pressure surge test, if flow pas
ons are changed);

of the valve body material (repetition of any tests to be.decided case by case dependit
of chemical composition and mechanical properties);

of the basic design dimensions of the valve components, e.g. inner spindle diameter;
1, dimension of o-ring(s) and diaphragm thickness (repetition of tests to be decided ca
pending on the change);

uire

d for

used

sage

g on

seat
e by

of metallic material of the valve operating mechanism components, e.g. gland nut, spindle,

diaphragm and springs (repetition of tests to'be decided case by case depending on the chang

changed
angles
connect

changeq
impact

change);

integrat
depend
repeate
test and

of the valve filling connection gas passage geometry, e.g. diameter and flow impinge
repetition of oxygen pressure surge test, if intended for oxygen service, for the cr
ion(s) only, to be decided case by case depending on the change);

of the thread and/oy-any dimension of the valve inlet connection (only repetiti
drop test, if requireéd, and hydraulic test, to be decided case by case depending o1

ion or remoaval of optional components (repetition of any tests to be decided case by
ng on the)change). Removal of a pressure relief device will not require any tests
d. Integration of a pressure relief device will require repetition of hydraulic burst pre;
impact/drop test (if required) only;

);

ment
itical

bn  of
h the

case
o be
sure

changesof the o-ringamd/or washer Tmateriatof @ vatve parattet-imlet tonmectiom {repetiti
impact/drop test).

on of

6.1.3 Material variants within a valve design (e.g. for reasons of compatibility between gas and non-
metallic material) require repetition of only the relevant parts of the type test using a reduced number of
test samples for the leak tightness and endurance test.

The test samples for leak tightness tests and endurance test shall be as follows.

a)

b)

If no material variants are specified, five test samples (nos. 2 to 6) of the basic valve design shall be
tested (see Table 2).

If one material variant (a) is specified, three test samples (nos. 2, 3 and 4) of the basic specification
and two test samples (nos. 5a and 6a) of the material variant shall be tested.

© ISO 2017 - All rights reserved
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If two or more material variants (a, b, etc.) are specified, two test samples (nos. 2 a

nd 3) of the

basic specification and two test samples of each material variant (nos. 4a and 5a, 4b and 5b, etc.)

shall be tested.

Examples of components which might constitute material variants include:

6.2

The manufacturer shall make available to the test laboratory:

a)

)

6.3

o-ring/back-up ring;
seat insert;

lubricant;

§pring;
adhesives;
hrust washer;

gasket.

Documentation

3 set of drawings consisting of the assembly drawing, parts list, material specificatio
aterial standard for metallic materials and certificates (for the materials used for t¢
nd drawings of sufficient details to conform to_test sample verification (any chza
aterial variant within the given valve design shall be clearly identified) including
bout lubricants and adhesives, their approximate amounts and where they are applieq

rawings or other documentation giving\sufficient details to identify the filling cd
yalves used for oxidizing gases. This infarmation may also be submitted by a third par

information on markings;

4 description of the valve and method of operation (including information on the interf]
yalve operating device and minimum and maximum stroke);

information on the intended use of the valve [gases and gas mixtures, valve wor
I;essure, service temperatures if outside of the normal temperature range (see 5.1),
yithout permanent valve protection, etc.];

1) ifthe valve'will be used without permanent valve protection, the maximum total p
shall bé:specified;
2) itshall be clearly indicated which gases and gas mixtures can be used with each v4

variant;

ns including
st samples),
nge and/or
information
l;

nnector for
Y,

hce with the

King or test
use with or

hckage mass

lve material

ertificates of materiat compatibitity, if motcovered by 1SO Tttt oriSOt11i4-2:

Test samples

The test samples shall be in a condition that the manufacturer intends to supply, prior to any test or
test preparation. Complete valves shall be submitted as test samples; except for valves designed
to incorporate pressure relief devices, their ports shall be plugged or sealed. Valves designed to
incorporate pressure gauges or pressure indicators shall have these devices fitted during type testing
only where their performance can influence the outcome of the test with the exception of the hydraulic
burst pressure test.

The valves shall be submitted with the corresponding valve operating device or an equivalent device or
with the respective drawings allowing manufacturing such a device.
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If oxygen pressure surge testing is required (see 5.7), the test samples shall be supplied with the
corresponding filling connector.

The number of test samples for testing a valve design is given in Table 2. Additional test samples
can be required for changes or for material variants within the valve design in accordance with the
requirements of 6.1.

The test samples after being tested shall be rendered unserviceable or shall be clearly marked as test

samples to avoid entering into service.

6.4 Testreport

A written rd
include or rq

a) number

b) pressur,
needed

This report

port shall be issued summarizing the tests carried out and the results obtained, and
ference the documentation listed in 6.2 and, if applicable:

of endurance cycles and service conditions, if greater than required;

e rise time determined during the oxygen pressure surge test and information on the c
for its calibration.

chall be signed by the responsible person(s) of the test laboratory.

6.5 Test temperatures

The test ten

peratures are given in Table 2.

6.6 Test pressures

6.6.1 Valy

For compre;

Dybe =1

For liquefieg

Dybe =1

For acetyler

NOTE
that derives
consider gau

re burst test pressure

sed gases, pybt is given by Formula (1):
5x1,5xp,, =2,25Xp,,

| gases, pybt is given by Fornmiula (2):
SX Pyt

e, pybt shall ber909 bar (see B.1).

The test pressure is calculated as 26 bar absolute pressure x 35 [this represents a pressure mult

from anjacetylene detonation plus reflection (see EIGA IGC 123/13)], minus 1 bar (in ord
be pressure as opposed to absolute pressure).

6.6.2 Val

shall

ycles

)

(2)

iplier
er to

e teést pressure

For compressed gases, pyt is given by Formula (3):

Pyt =1,2Xpy,

(3)

For acetylene and liquefied gases (e.g. carbon dioxide) pyt shall be at least equal to the minimum test
pressure quoted in the relevant transport regulation for that gas or gas group. Where the transport
regulation does not specify a minimum test pressure, the test pressure marked on the cylinder for
which the valve is intended shall be used.

NOTE Some regulations require the valve test pressure to correspond with the valve outlet connection
pressure rating.
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Test gases

6.7.1 Gas quality

Gas quality shall correspond to Table 1.

6.7.2

In g
if agi

For v
test s

WAR
tes

6.7.3

In gqg
agre

Table 1 — Gas quality

Parameter Oxygen All other gases
ye (including air)
Dews pninf
Yes Yes
<-40 °C at atmospheric pressurea
Oil content
Yes Yes
<0,1 mg/m3
Minimum purity
Yes No
299,5 % by volume
Hydrocarbon content
Yes No
<0,01 % by volume
Maximum particle size
Yes Yes
<40 um
a2 These values are identical to Class 2 requirements)in ISO 8573-1:2010.
NOTE Standard industrial gases normally meet.thie above requirements.

Leak tightness tests

neral, the leak tightness tests should be(¢arried out with air or nitrogen. Other gases
eed between the manufacturer and the test laboratory, provided that py¢ can be achie
hall be helium, hydrogen or an inert mixture of these gases.

NING — Caution should be taken during handling and testing with hydro

flanlllnability risks. Proper’training, procedures and precautions shall be in pla
i

g.
Endurance test

neral, the~éndurance test should be carried out with air or nitrogen. Other gases m4
bd between the manufacturer and the test laboratory.

6.7.4

nay be used
bed.

alves for helium, hydrogen or théipmixtures, the test gas for the tightness tests after the endurance

sen due to
ce prior to

y be used if

Oxygen pressure surge test

The oxygen pressure surge test shall be carried out with oxygen.

6.8

Test schedule

The tests shall be carried out in accordance with the schedule given in Table 2.

© ISO
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Table 2 — Test schedule for type testing (valve design without material variants)

Test and . Test Test Test Number Total
Condition of test of tests
Test relevant sample temperature| pressure | sample er number
subclause p °C bar number sall)nple of tests
Hydraulic burst . Room
1 pressure, 6.9 Asreceived temperature? Pvbt 1 1 1
Internal/ Room In
2 external leak As received temperaturea accordance | 2to 6b 6b 30b
tightness, 6.10 p with Table 3
3 Endurance, 6.11 From test 2 temggroar?urea bvt 2 to 6b.c 1 5h.c
Internal leak
4 tightness, From test 3 40 0 Pyt 2 to 6b 10 gb
6.10.2.3 -
Internal/ In
5 external leak From test 4 20 0 accordance | 2to6b 6b 3pb
tightness, 6.10 -5 with Table 3
Internal/ In
6 external leak From test 5 +65J_“§’§ accordance, |2 to 6b 6b 3pb
tightness, 6.10 ’ with Tablé\3
Internal/ Room In
7 external leak From test 6 temperaturea accordance | 2to6b 6b 3pb
tightness, 6.10 p with Table 3
Visual Room
8 examination, From test 7 a — 2 to 6b 1 gb
6.12 temperature
K Impact, A.1, or Room In
(ifrequired, drop, A2 As received Memperaturea a_ccordance 7 1 1
see 5.4.2) with Annex A
10 A 1 b R
) ) cetylene burst . oom
(1freqé11§)ed, pressure, B.1 As received temperaturea 909 8ato 10a 1 B
see 5.8
11
) ) ﬁ;‘i{t}t’ilegtenseiit As received Room 1lato 1 b
[1f1"eqe11§33d' égz " f[without soft seal) | temperaturea Pt 13a
see 5.8 b.2
As received (for
valves with
lubricants rated
for valve test
pressure,
12 O S see 5.2) or In 9ot
OXFEenpressure = So-te
if required, pre-conditioned | accordance Pyt 1 3
( seeqSJ) surge, Annex C viaendurance | with Annex C 100
cycling procedure
(test 3) (for valves
with lubricants not
rated for valve test
pressure, see 5.2)

a  Typically between 15 °C and 30 °C.
b For additional material variants, test sample numbers and number of tests will change (see 6.1).

¢ For valves required being pre-conditioned before oxygen pressure surge testing (see 5.2), three test samples in
addition shall be tested.

d  In case of drop testing, for non-axial-symmetric designs, four test samples are required.
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6.9 Hydraulic burst pressure test
Valves for acetylene shall be tested in accordance with B.1.

The burst pressure test shall be carried out with the valve seat in open position (valve outlet/filling
connection(s) closed). The test shall be carried out with the corresponding valve operating device or an
equivalent device fitted.

Water or another suitable liquid shall be used as test medium.

The hydraulic pressure shall be applied via the valve inlet connection and be raised continuously and
gradually until at least pyniis reached. The pressure shall be maintained for at least 2 min.

6.1(0 Leak tightness tests

6.10{1 General

Each| internal and external leak tightness test temperature sequence (seé Table 2) sh3ll comprise
the test pressures as given in Table 3 in increasing order for room and_high temperatufe tests and
decreasing order for -20 °C test.

NOTH This order was chosen to reflect normal cylinder operations:.

Table 3 — Test pressures for leak tightness tests

0,5 bar
10 bar
Dvi [see 6.6.2)

Priof to the test, the valves shall achieve themelevant test temperature as given in Table 2 fand shall be
maintained at that temperature througheut the complete test procedure.

After the valves are tested at low temperatures, allow the test samples to naturally come to room
temperature before applying high temperature to avoid temperature shocks between tests

6.10|2 Internal leak tightness'test

6.10/2.1 General

The Internal leak-tightness shall be determined for each of the submitted test samples inf accordance
with(6.10.2.2 and-6.10.2.3.

The [nternal-leak tightness test shall be carried out on a closed valve without the valye operating
devige fitted.

6.10.2.2 Test at room and high temperature

The test shall be carried out in the following order.

a) The pressure shall be applied to the valve inlet and be raised until the test pressure is reached.
b) Wait atleast 1 min before measuring the seat leakage rate.

NOTE Some valve designs require extended time before measuring the leak due to trapped air in the non-
gas wetted area.

This test sequence shall be repeated for each test pressure given in Table 3. Before applying the next
test pressure, it is allowed to vent the valve.
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6.10.2.3 Test at low temperatures
The test shall be carried out in the following order.
a) The pressure shall be applied to the valve inlet and be raised until the test pressure is reached.

b) For the leak tightness test at —40 °C, the valve then shall be cooled down, avoiding temperature
shocks. It shall be ensured that after cooling the valve down, it is at test pressure before measuring
the leakage rate.

c) Waitatleast 1 min before measuring the seat leakage rate.

NOTE Sqme valve designs require extended time before measuring the leak due to trapped air in thd non-
gas wetted afea.

This test sequence shall be repeated for each test pressure given in Table 3 except for thetest at -0 °C
where only |pyt is required. Before applying the next test pressure, it is allowed to vefitthe valve. To
carry out the tests at =20 °C, it is only necessary to raise the temperature without passing through
room temperature.

6.10.3 External leak tightness test

The externdl leak tightness test shall only be carried out if there are valve sealing components which
are not pressurized when the valve is in the closed position.

The externdl leak tightness test shall be carried out with the corresponding valve operating device or
an equivalent device fitted.

The external leak tightness shall be determined for each of the submitted test samples in the
following oyfder.

a) Blank all existing openings of the valve exceptithe one used to apply the test pressure.
b) Open the valve with the valve operating de¥ice or equivalent device.

c) The pr¢ssure shall be applied to the’selected opening and be raised until the test pressyre is
reached.

d) Wait at]east 1 min before measuring the total leakage rate.

NOTE Sqme valve designs require extended time before measuring the leak due to trapped air in thg non-
gas wetted afea.

This test sefjuence shall'be repeated for each test pressure given in Table 3. Before applying the|next
test pressurp, it is allowed to vent the valve.

6.11 Endulrance test

An endurance test of 2 000 cycles (opening and closing) shall be carried out at pyt using axial movement
only (e.g. by pushing a pin).

The test sample shall be cycled through its maximum stroke specified by the manufacturer [see 6.2 d)].

The valve inlet shall be pressurized to pyt. During opening of the valve, the gas will automatically
be released to atmosphere through the valve outlet. An inlet pressure decrease during release is
acceptable, provided that pyt is ensured at the beginning of each cycle.

There shall be a pause of at least 3 s at each closed position and of at least 0,5 s at each open position.

The test shall be performed at no more than 10 cycles per minute. The manufacturer may specify a cycle
rate meeting this requirement. The cycle rate shall avoid extreme temperature effects such as freezing.
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When the endurance test and the subsequent leak tightness tests have been completed, the valve shall
be subjected to a visual examination.

During the visual examination, verification that the valve and its components correspond to the
submitted set of drawings shall be carried out and recorded.

7 Marking

Valve he following:

a) ¢oded identification of this document, i.e. “ISO S”;

b) 1nanufacturer’s identification;

c) year and month (or week) of manufacture, i.e. YY/MM (or YY-WW) or YYXYY/MM (or YY|YY-WW);

d) identification of the valve inlet connection if it is not already réquired by the reglevant inlet
¢onnection standard. This identification shall be given by a unique‘alphanumeric codefsuch as that
given in ISO/TR 11364;

e) identification of the valve outlet connection if it is not already required by the relgvant outlet
¢onnection standard. This identification shall be given by.d unique alphanumeric code {dentified by
the manufacturer;

f) identification of the valve filling connection if sepafate to the valve outlet connection apd if it is not
dlready required by the relevant filling connection standard. This identification shall he given by a
inique alphanumeric code identified by the manufacturer;

g) for valves meeting the requirement of 54.2, the maximum total package mass for which the valve

Additional marking can be required for valves used in medical, breathing applications or uj

NOTH Attention is drawn to the\requirements for marking in relevant regulations that mighfj
requirements in this document. The relevant transport regulation might require additional markin

has been tested shall be marked (e.g.70kg).

bon request.

override the

Uq
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Annex A
(normative)

Mechanical strength tests

A.1 Impact test

The test sar
cylinder neq
(see Figure
standards, ¢
to be verifig
before imp

For taper t
tested valvd
parallel thrq
tested valve

The test saf
ball. At imp4
3m/sanda
kilogrames, {

EXAMPLE

The impact
passing thrd

The point of]
thread mee
longitudinal

The point o
will be testg
devices, han

If the calcul
or configurd
of impact sh

]

reads, the test sample shall be fitted using the minimum of all given torque values fdr the

hple shall be tested in the closed condition. The test sample shall be fitted into a steg
k equipped with the corresponding screw thread or a similar test fixture made of
A.1). The valving procedure shall meet the requirements of ISO 13341 or eother indy

bd that the threaded joint between the valve and the cylinder/test fixture does not
t testing.

inlet connection or the minimum torque value specified by the valve manufacture
bads, the test sample shall be fitted using the maximum of<@ll given torque values fo
inlet connection or the maximum torque value specifiedbythe valve manufacturer.

hple shall be struck by a plummet weight, tipped witha 13 mm diameter hardened
ict, the plummet weight and hardened steel ball assembly shall have a minimum veloc
h impact energy (in Joules) numerically equal to.dtleast 3,6 times the total package mg
vith a relative tolerance of +2,5 % or (40 + 1) Jswhichever is greater.

A total package mass of 100 kg requires animpact test with 360 J.

shall be at 90° to the longitudinalsaxis of the test sample and co-incident with a |
ugh the same axis.

impact shall be two-thirds ofthe distance L from the plane where the valve inlet conne
s the cylinder (cylinder tep)*to the furthest point of the valve body, measured alon
(valve inlet connectionj-axis of the valve (see Figure A.1).

[ impact at that locatien shall be chosen such that the weakest position of the valve
d but shall not be obStructed by features such as outlet connecting threads, pressure-
dwheel, etc.

tion of the'valve body, such as those found in “Y”-shaped cylinder valves), a different
all béehosen and a corrected impact energy value calculated and used.

The test sanpple shall be struck once only.

1 gas
steel
1stry

r be carried out according to the manufacturer’s published installation psocedures. It has

leak

. For
r the

steel
ty of
ss in

blane

ction
o the

body
relief

hted point ef'impact for the test cannot be used (e.g. due to installed features/components

boint

The closed test sample shall then be hydraulically pressure tested with py¢. Water or another suitable
liquid shall be used as test medium. The hydraulic pressure shall be applied via the valve inlet
connection and be raised continuously and gradually until at least py¢ is reached. The pressure shall be
maintained for at least 2 min.

After the hydraulic pressure test, an internal leak tightness test at room temperature with the test
sample remaining in the closed position shall be carried out using pyt only. The total leakage (comprising
that from the valve internal sealing system plus that from the threaded joint between the valve and the
cylinder/test fixture) shall not exceed 100 cm3/h. Any leakage shall not result from cracking of the
valve body.
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(2/3)1

Key

1 lummet weight

2 :[ardened steel ball, diameter 13.mm
3  flest sample

4 test fixture or cylinder

a  lLongitudinal axis.

Figure A.1 — Impact test fixture

A.2 | Draop-test

For this‘test, the test sample shall be fitted to a test cylinder, filled with a quantity of water or other
substance so as to equal the maximum total package mass.

The valving procedure shall meet the requirements of ISO 13341 or other industry standards, or be
carried out according to the manufacturer’s published installation procedures. For taper threads,
the test sample shall be fitted using the minimum of all given torque values for the tested valve inlet
connection or the minimum torque value specified by the valve manufacturer. For parallel threads,
the test sample shall be fitted using the maximum of all given torque values for the tested valve inlet
connection or the maximum torque value specified by the valve manufacturer.

The assembly of valve and test cylinder shall be dropped vertically from a height of 1,20 m onto an
impact surface.

The impact surface shall be a concrete block of at least 1 m x 1 m by 0,1 m thick. The block shall be
protected by a sheet of steel of at least 10 mm thick. The flatness of the protective sheet shall be such

© IS0 2017 - All rights reserved 17


https://standardsiso.com/api/?name=e736326eef2f857faa493a7eca409717

IS0 17879:2017(E)

that the difference in level of any two points on its surface shall not exceed 2 mm. It shall be changed
when it is significantly damaged.

Prior to drop testing, the assembly shall be suspended with the cylinder longitudinal axis at an angle
of 30° to the vertical, the valve directed downwards. The angle may be reduced to ensure the impact is
absorbed by the valve and not the cylinder. There shall be a distance of 1,20 m between the lowest point
of the valve and the impact surface.

For an axial-symmetric design, one test sample shall be tested. The valve shall be subjected to the drop
test at one single impact point.

For other dpcignc four test cnmplpc of the same type shall be tested In this case the drnp test shall be

carried out pt four points, an equal 90° apart, on the top circumference of the valve. Each of the four
valves shall|pbe subjected to the drop test at one single impact point.

The leak tightness of the valve and the threaded joint between the valve and the cylinder shgll be
verified after the drop test by pressurizing the cylinder to a pressure between 1 bariand 3 bar] It is
sufficient tof check the leakage using a leak detection fluid. The cylinder may be pressurized befojre or
after the dr¢p test. If no leakage is observed, it has to be ensured that the cylindens still pressurized.
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