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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 valve as a closure (defined by the UN Model Regulations).
Additional features of valves (e.g. pressure regulators, residual pressure-retaining devices, non-return
devices and pressure relief devices) might be covered by other standards and/or regulations.

Valves conforming to this document can be expected to perform satisfactorily under normal service
conditions.

This document pays particular attention to manufacturing tests and examinations of valves designed
and type tested in accordance with 1SQ 10297

This|[document has been written so that it is suitable to be referenced in the UN Model Reg\Llations[ﬂ.

In thfis document, the unit bar is used, due to its universal use in the field of technical gas¢s. It should,
howg¢ver, be noted that bar is not an SI unit, and that the corresponding Sl-unit for pressure is Pa
(1 bdr = 105 Pa = 10> N/m?2).

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

© IS0 2022 - All rights reserved v
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Gas cylinders — Cylinder valves — Manufacturing tests and
examinations

1 Scope

This document specifies the procedures and acceptance criteria for manufacturing tests and
exanfinations {Sometimes catted nitiat imspection amd tests ) of vatves designedamd type tested in

accordance with ISO 10297.

This
a)

document is applicable to:
¢ylinder valves intended to be fitted to refillable transportable gas cylinders;
main valves (excluding ball valves) for cylinder bundles;

q

‘)
d)

ylinder valves or main valves with integrated pressure regulator (VIPR);

yalves for pressure drums and tubes.

NOTH
andt

The
valve

2

The
cons
undg

ISO 1
ISO 1

Fort

ISO 4

Where there is no risk of ambiguity, cylinder valves, maia valves, VIPR and valves for pr¢
libes are addressed with the collective term “valves” withinthis document.

principles of these manufacturing tests and examinations can be beneficially applied
s type tested to national or International Standards other than ISO 10297.

Normative references

following documents are referred.fo'in the text in such a way that some or all of t
[itutes 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 — Vocéabulary

0297, Gas cylinders =% Cylinder valves — Specification and type testing

Terms and-definitions

he purpgses of this document, the terms and definitions given in ISO 10286 and the foll

nd IE€ maintain terminological databases for use in standardization at the following g

bssure drums

to cylinder

heir content
applies. For
hts) applies.

bwing apply.

ddresses:

[<72)
i
>

nlhina hrawcin
TITITC—OTOVY OTTT

LA AR A A SCACLA S W =y |

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

31
valve working pressure

Pw
settled pressure of a compressed gas at a uniform reference temperature of 15 °C in a full gas cylinder

for which the valve is intended

Note 1 to entry: This definition does not apply to liquefied gases (e.g. carbon dioxide) or dissolved gases
(e.g. acetylene).

[SOURCE: 1SO 10297:2014, 3.6, modified — “or cylinder bundle” has been deleted from the definition
and Note 2 to entry has been deleted.]
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valve test pressure

pvt

minimum pressure applied to a valve through a gas during testing

[SOURCE: ISO 10297:2014, 3.8, modified — “through a gas” has been added to the definition and the
note to entry has been deleted.]

3.3

external leak tightness

leak tightness to atmosphere (leakage in and/or leakage out) when the valve is open

[SOURCE: IS0 10297:2014, 3.4, modified — Note 1 to entry and Figure 1 have been deleted.]

3.4

internal legk tightness

leak tightneps across the valve seat (leakage in and/or leakage out) when the valve is closed

[SOURCE: IS0 10297:2014, 3.5, modified — Note 1 to entry and Figure 2 have been déleted.]

3.5

batch

quantity of|valves of the same type tested design and production_grder, which is produced|as a
controlled number in a specified time period

3.6

sample

quantity of yalves selected from a batch (3.5) according to a¥ecognized sampling procedure

Note 1 to entfy: The ISO 2859 series specifies sampling proeediires for inspection.

4 Cleanjiness

The manufacturing process including all tests shall be such that the valves are supplied clean angl dry
to meet the Fequirements of the intended.service, e.g. see ISO 15001 for medical applications.

Gas wetted components of valves for‘exygen and other oxidizing gases (see ISO 10156) shall be ¢lean
of oil and gfease so that the level of hydrocarbon contamination is not greater than 220 mg/m2. In

addition, co
an appropri

mponents shall be free’from particles of a size larger than 200 um. This shall be verifig
hte method, e.g. as.given in ISO 15001.

ed by

Considerati

during the assembly process.

5 Manufacturing tests and examinations

n shall be given to minimize the introduction of particles and the risk of contaminption

5.1 General

Tests and examinations performed to demonstrate compliance with this document shall be conducted
using instruments calibrated before being put into service and thereafter according to an established
programme.

Manufacturing tests and examinations, which are further specified in 5.3, 5.4 and 5.5, shall include:

tests to

docume

be performed on each valve;

inspections and examinations to be performed on a sample, and verification of the batch

ntation;

procedures to verify materials of construction and components.

© IS0 2022 - All rights reserved
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respective results shall be recorded.

Valve test pressure

Testing shall be conducted at p,; as given in Table 1.

Table 1 — Valve test pressures

6:2022(E)

Gas Py
bar
Fluofine
160
Oxygen difluoride
Nitric oxide 180
All ofher compressed gases 1,2 xp,,

Liqu

at least equal to the minimum test pressure of thepressure re

pfied gases
that gas or gas greup®

ceptacle for

Acet

at least equal to the minimum test pressurge of the pressure re

ylene and other dissolved gases
that gas or gas'groupbc

ceptacle for

a

b

C

ther

the tg
speci

apre

NOTH
ratin

Hor valves that are equipped with a pressure activated pressure relief deyice;p,, shall be 0,8 times the 1

nge of the set pressure of the pressure relief device.

Minimum values can be found in the relevant transport regulation. Where a minimum test pressure is
st pressure marked on the pressure receptacle for which the valveis intended shall be used or the many
fy pyr-

¢ for acetylene shall be at least 35 bar if the valve is fitted\with a cylinder pressure gauge/contents ind
ssure lower than the minimum test pressure.

!

Transportregulations can require the valve testpressure to correspond with the valve outlet conne

T

bwest value of

not specified,
facturer shall

cator rated to

tion pressure

5.3

Each|
disp{

For

For

pass

the

form|
thesd

For

oper

Tests to be performed on eachi valve

valve shall be subjected to both internal leak tightness and external leak tightness tes
itch.

internal leak tightness, the valve shall be pressurized from the valve inlet gas passage.

gxternal leak tighthess, the valve in open position shall be pressurized from the va

yalve inlet connection sealed. The external leak tightness of valves fitted with access
the pressure‘envelope, e.g. pressure relief devices and pressure gauges, shall be detel

p accessories in place.

pecific designs where the external sealing system is independent of the position

q

ting prior to

ve inlet gas

hge with the valy@ outlet connection sealed or pressurized from the valve outlet contection with

ories which
'mined with

bf the valve

hting mechanism (open or closed), the external leak tightness test may be replaced by an alternative

test with the valve in closed position and pressurized from the valve outlet connection. In this case the
leak tightness of any components located upstream of the seat shall be tested separately, e.g. as part of

the

EXAMPLE

internal leak tightness test.

0-ring gland seal valve (see ISO 10297:2014, Figure 3).

In addition, the presence of a through passage shall be verified.

Leak tightness tests shall be performed at ambient temperature (usually between 15 °C and 30 °C).

Valves shall be closed with the closing torque specified by the manufacturer but not exceeding the

endurance torque at start,

T,

e,start’

The internal leakage rate shall not exceed 6 cm3/h.

© IS0 2022 - All rights reserved
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The total external leakage (typically comprising that from the external valve sealing system plus, for
example, PRD, RPV, pressure indicating devices and pressure regulating or reduction system) shall not
exceed 6 cm3/h for a cylinder valve or main valve or 12 cm3/h for a VIPR.

For pure or toxic gases, lower leakage rates may be agreed between manufacturer and customer.

NOTE 1

For electronic applications, leakage rates are typically 1-10~7 He mbar-l/s.

Additionally, an extra tightness test to measure the value of leakage into the valve under vacuum may
be agreed between manufacturer and customer.

These tests are usually conducted with oil free dry air or nitrogen but other suitable test gases may be

used.

An example
this clause 11

NOTE 2
VIPRs.

5.4 Inspe
batch doct

Inspections
documentat

The samplix
the manufaq

The inspect
process wit]

Additional testing can be required for valves with special features, e.g. residual\pressure valy

of a test protocol is given in Annex A. Other qualified or accepted methods that-canfor
hay also be used.

ctions and examinations to be performed on a sample andverification of t
Imentation

ion shall be carried out.
g plan, the sequence and the detailed content of all these procedures shall be specifi

turer’s quality assurance system.

1 regard to at least:

m to

es or

he

and examinations shall be performed on a sample. In addition, a verification of the hatch

ed in

ions, examinations and verifications shall’be carried out to verify the manufactliring

— for acetllene, if the test to be performed onevery valve (see 5.3) has been performed at a pregsure
below the minimum test pressure quoted-in the relevant transport regulation, an internal and
externall leak tightness batch test shall*be carried out using at least the minimum test pregsure
quoted |n the relevant transport regulation;

— complignce with production or Customer orders by comparison with the general assembly drawing
and othpr documentation;

— metalli¢ and non-metallic- materials by verification of supplier documentation, e.g. material
certificates;

— stress relieving (if.fequired) by verification of manufacturing documentation;

— machining byrwisual and metrological inspection;

— dimensjons by metrological inspection;

cleanliness by visual examination and verification of manufacturing documentation;
components, lubricants, sealants and adhesives;

assembly torques;

testing by verification of manufacturing documentation;

marking by visual examination.
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5.5 Procedures to verify materials of construction and components

Manufacturers shall implement a quality management system that includes their suppliers,
subcontractors, third-party laboratories and their own facilities (if necessary) with the aim of ensuring
that metallic and non-metallic materials of the correct and proven specifications, as well as components,
are incorporated into valves as per their design, type tested in accordance with ISO 10297.
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