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PREFACE

This Standard was prepared by the Australian members of the Joint Standards
Australia/Standards New Zealand Committee ME-002, Gas Cylinders to supersede part of
AS 2473—1996, Valves for compressed gas cylinders (threaded outlet). After consultation
with stakeholders in both countries, Standards Australia and Standards New Zealand
decided to develop this Standard as an Australian, rather than an Australian/New Zealand
Standard.

This Standard incorporates Amendment No. 1 (October 2020). The changes required by the
Amendment are indicated in the text by a marginal bar and amendment number against the
clause, note, table, figure or part thereof affected.

Al If a Standard is referenced in legislation, the legislative instrument or regulation specifies
when the Standard or Amendment comes into effect. Regulatory Authorities have indicated
6 months, following the date of publication, as an appropriate transition period for this
Amendment.

The changes in this Amendment introduce a Type 27 outlet to replace the Type 21 (POL)
outlet for cylinders less than 25 L water capacity as new cylinders are introduced or
existing cylinders are retested. The Type 27 outlet includes additional safety features
including a right-hand thread, no gas flow possible until a mating fitting is connected and a
thermal fuse which shuts off the gas flow in a fire.

This Standard results from a decision to expand AS 2473—1996 into a suite of Standards
for valves for compressed gas cylinders based as much as possible on ISO Standards. This
edition of AS 2473 comprises three parts as follows:

Part 1: Specifications, type testing, and manufacturing tests and inspections (this Standard).
Part 2: Outlet connections (threaded and stem (inlet) threads.
Part 3: Outlet connections for medical gases (including pin-indexed yoke connections).

Part 3 was formerly designated as AS 2472 and is largely based on ISO 407. Further parts
may be prepared in the future.

This Standard was based on the following principles:

(a) To align as closely as possible with ISO 10297, Transportable gas cylinders—
Cylinder valves—Specification and type testing and 1SO 14246, Transportable gas
cylinders—Gas cylinder valves—Manufacturing tests and inspections, to allow supply
to Australia of cylinder valves designed and tested to ISO Standards, but without
excluding alternative options and maintaining an independent, stand alone Australian
Standard to allow the incorporation of unique or historical Australian requirements
(e.g. safety devices, inlet and outlet connections threads, spindle sizes for key
operated valves, and including cross-references as needed to Standards referenced in
AS 2030.1, The verification, filling, inspection, testing and maintenance of cylinders
for the storage and transport of compressed gases, Part 1. Cylinders for compressed
gases other than acetylene.

(b) To provide a single Standard to cover the design and type testing of valves as well as
their manufacturing tests and inspections, basing it as much as possible on the current
versions and planned revisions of ISO 10297 and ISO 14246.

(c) To adopt the structure of ISO 10297:2006, making the minimum necessary changes to
its Section 4, Valve design requirements, to resolve some inconsistencies and relax
considerably its Section 6, Type testing methods to make it performance-oriented
instead of rigidly prescriptive.
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3 AS 2473.1—2006

In following closely the structure and content of ISO 10297 (see Sections 2 and 4 of this
Part) and ISO 14246 (see Section 3 of this Part), this Standard expands greatly the
requirements for the specification and testing of cylinder valves in AS 2473—1996 whilst
retaining its core concepts. This Standard follows ISO 10297 with the following departures
and changes:

(i)  Definitions of test pressures have been clarified and expanded to make them
consistent with AS 2030.1.

(i1) Requirements for manufacturing tests and inspections have been incorporated into the
text, as they are in AS 2473—1996.

(iii) Relationship with ISO 11117, Gas cylinders—Valve protection caps and valve guards
for industrial and medical gas cylinders—Design construction and tests has been
clarified.

(iv) Requirements for the inlet and outlet connections in AS 2030.1 and AS 2473.2 have
been substituted for or expanded on those in ISO 10297.

(v) Resistance to mechanical impact has been brought closer to the new approach in
ISO 10297 but following and maintaining the experience gained with AS 2473—
1996.

(vi) Requirements for pressure relief devices according to AS 2030.1 and AS 2613, were
introduced.

It should be noted that AS 2473.1 modifies some requirements in AS 2473—1996 as
indicated above, but AS 2473—1996 can only be withdrawn when AS 2473.2 is issued.
Also it should be noted that, as with Australian Standards, ISO Standards are under
continuous development. ISO 10297, in particular, is undergoing a long and careful revision
and improvement process. Users of this Standard should be aware that revisions to
ISO 10297 could introduce additional differences to AS 2473.1 that may be subsequently
incorporated by amendment or revision.

The term ‘informative’ has been used in this Standard to define the application of the
appendix to which it applies. An ‘informative’ appendix is only for information and
guidance.

Statements expressed in mandatory terms in notes to figures are deemed to be requirements
of this Standard.

NOTE THAT FULL COMPLIANCE WITH THIS STANDARD MAY NOT
NECESSARILY FULFIL ALL LEGAL OBLIGATIONS.
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STANDARDS AUSTRALIA

Australian Standard
Valves for compressed gas cylinders

Part 1: Specifications, type testing, and manufacturing tests and inspections

SECTION 1 SCOPE AND GENERAL

1.1 SCOPE

This Standard specifies requirements for valve design, construction and manufacturing, type
testing and marking.

This Standard applies to valves intended to be fitted to gas cylinders which convey
compressed, liquefied or dissolved gases.

This Standard does not apply to valves for cryogenic equipment, fire extinguishers, or those
with self-closing action.

Additional specific requirements for valves fitted with devices, e.g. pressure-reducing,
residual pressure-retaining and non-return mechanisms, are not covered by this Standard.
Al NOTES:
1 Correspondence between this Standard and ISO 10297 is given in Appendix C.
2 Additional requirements for LP Gas cylinder valves are given in Appendix D.

1.2 REFERENCED DOCUMENTS
The following documents are referred to in this Standard:

AS

2030 The verification, filling, inspection, testing and maintenance of cylinders for
the storage and transport of compressed gases

2030.1 Part 1:  Cylinders for compressed gases other than acetylene

2473 Valves for compressed gas cylinders

2473.2 Part 2: Outlet connections (threaded) and stem (inlet) threads

2473.3 Part 3:  Outlet connections for medical gases (including pin-indexed yoke
connections)

2613 Safety devices for gas cylinders

3840 Pressure regulators for use with medical gases

3840.1 Part 1:  Pressure regulators and pressure regulators with flow-metering
devices

4955 Transportable gas cylinders—Compatibility of cylinder and valve materials

with gas contents
4955.1 Part 1: Metallic materials
4955.2 Part 2:  Non-metallic materials (ISO 11114-2:2000, MOD)

4955.3 Part 3:  Autogenous ignition test in oxygen atmospheres
ISO
10156 Gases and gas mixtures—Determination of fire potential and oxidizing ability

for the selection of cylinder valve outlets
10297 Transportable gas cylinders—Cylinder valves—Specification and type[gpiments
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ISO

11117 Gas cylinders—Valve protection caps and valve guards for industrial and
medical gas cylinders—Design, construction and tests

14246 Transportable gas cylinders—Gas cylinder valves—Manufacturing tests and
inspections

15001 Anaesthetic and respiratory equipment—Compatibility with oxygen

15996 Gas cylinders—Residual pressure valves—General requirements and type
testing

Al ANSI

UL 2061 Standard for Adapters and Cylinder Connection Devices for Portable LP-Gas

Cylinder Assemblies

Compressed Gas Association
CGA V-1 Standard for Compressed Gas Cylinder Valve Outlet and Inlet Connections

1.3 DEFINITIONS
For the purpose of this Standard the definitions of AS 2030.1 and those below apply.
1.3.1 Batch

A quantity of valves of the same design, comprising either the production of one shift or
1000 valves, whichever is the smaller.

1.3.2 External leak tightness

Leak tightness to atmosphere (leakage in and/or leakage out) when the valve is open (see
Figure 1).

LEGEND:

Leakage in

Leakage out

Connection to customer equipment (closed)
Internal pressure

Atmospheric pressure

DT WN o
I

[Y)

FIGURE 1 EXTERNAL LEAK TIGHTNESS
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1.3.3 Internal leak tightness

Leak tightness across the valve seat (leakage in and/or leakage out) when the valve is
closed (see Figure 2).

/

LEGEND:

Leakage in

Leakage out

Connection to customer equipment (open)
Internal pressure

Atmospheric pressure

DO W
| T L T

Q

FIGURE 2 INTERNAL LEAK TIGHTNESS

1.3.4 Minimum closing torque (7¢)

Minimum closing torque necessary to be applied to a valve operating mechanism to obtain
internal leak tightness.

1.3.5 Resistance torque

Maximum opening or closing torque (whichever is the lesser) applied to a valve operating
mechanism which the valve can withstand without damage.

1.3.6 Shift
Period of continuous work not exceeding one day.
1.3.7 Total package mass

Combined mass of a gas cylinder, its permanent attachments (e.g. valve guard) and its
maximum allowed content.

1.3.8 Valve operating device

Component which actuates the operating mechanism of the valve, e.g. handwheel or
actuator.

1.3.9 Valve operating mechanism

Mechanism which closes and opens the valve orifice, e.g. threaded valve spindle which,
when rotated, raises and lowers a seal.
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1.3.10 Valve test pressure

Test pressure applied to a valve, through a gas (see Clause 1.4.2) or through a liquid
medium (see Clause 1.4.3).

NOTE: Following ISO 10297, valve test pressures in this Standard, unless clearly indicated
otherwise, are different to the corresponding test pressure of the cylinder to which each valve is
fitted.

1.3.11 Working pressure (pw)

Settled pressure, at a uniform temperature of 15°C, for a full gas cylinder with the
maximum permissible charge of compressed gas.

NOTE: This definition applies only to compressed gases and not to liquefied gases and dissolved
gases (acetylene).

1.4 VALVE TEST PRESSURES

1.4.1 General

Valves shall be pressure tested according to the relevant test methods in this Standard. If
the test pressure is applied through a gas (e.g. for leak testing) the valve gas test pressure
pvr-g shall be used. If the pressure is applied through a liquid medium (e.g. for hydraulic
testing), the valve hydraulic test pressure pvr-n shall be used.

1.4.2 Valve gas test pressure (pvr-g)
The test pressure values shall be as follows:
(a) For compressed gases:
pvrc = 1.2 x py
(b) For liquefied gases:
pvr.c = 0.8 x cylinder test pressure
(c) For dissolved gases under pressure (for example, acetylene):

pvr-g = cylinder test pressure
NOTES:

1 Cylinder test pressure refers to the highest test pressure of any cylinder to which the valve is
intended to be connected.

2 For compressed gases, the specified value is in general equal to 0.8 times the cylinder test
pressure and the same as that specified in ISO 10297.

3 For liquefied gases ISO 10297 specifies with qualifications one of the cylinder test pressures
for the gas.

1.4.3 Valve hydraulic test pressure (pvr-n)
The test pressure values shall be as follows:
(a) For compressed and liquefied gases:
pvr-u = 1.5 x cylinder test pressure
(b) For dissolved gases under pressure (for example, acetylene):

PVT-H = 450 bar
NOTES:

1 Cylinder test pressure refers to the highest test pressure of any cylinder to which the valve is
intended to be connected.

2 IS0 10297 specifies for compressed gases the same value, but using different terminology,
and for liquefied gases and dissolved gases the same values.
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SECTION 2 VALVE DESIGN REQUIREMENTS

2.1 GENERAL REQUIREMENTS

Valves shall operate satisfactorily over a range of service temperatures, from —20°C to
+65°C in indoor and outdoor environments. The range may be extended for short periods
(e.g. during filling). Where higher or lower service temperatures are required for longer
periods, the purchaser needs to specify accordingly. Valves shall be capable of withstanding
the mechanical stresses or chemical attack they may experience during intended service,
e.g. during storage, valving into cylinders, filling processes, transportation and end use of
the cylinder.

Valves shall be capable of operation at the test pressure of the cylinder to which they are
intended to be fitted or the maximum operating pressure allowed for their outlet connection,
whichever is the greater.

Al LP Gas cylinder valves, including those using the Type 27 outlet connection of AS 2473.2,
shall also conform to Appendix D.

2.2 DESCRIPTION

This Standard does not prescribe the components that a cylinder valve comprises. Cylinder
valves and components or parts thereof, using materials or having forms of construction
different to those detailed in this Standard may be accepted if it can be demonstrated that an
equivalent degree of safety and performance is obtained.

A cylinder valve typically comprises—

(a) abody;

(b) an operating mechanism (to open and close the valve);
(c) avalve operating device;

(d) means to ensure internal leak tightness;

(e) means to ensure external leak tightness;

(f)  an outlet connection(s) (to fill and discharge the cylinder);
(g) an inlet connection to the cylinder.

(h) a pressure relief device;

(i)  asiphon tube;

(j)  ascrewed plug or cap on the outlet connection;

(k) an excess flow limiting device;

()  a means to prevent the ingress of atmospheric air;

(m) aresidual pressure retaining device (see ISO 15996);
(n) an outlet pressure reduction mechanism;

(o) a flow restricting orifice; and

(p) filter(s).

2.3 MATERIALS

Metallic and non-metallic materials in contact with the gas shall be chemically and
physically compatible with the gas, under all intended operating conditions (see AS 4955.1

and AS 4955.2). Documents
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