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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO document should be noted. This document was drafted in accordance with the editorial rules of the
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hent was prepared by Technical Committee ISQ/TC 58, Gas cylinders, Subcommittee SQ
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sportable gas cylinders, in accordance with\the Agreement on technical cooperation b
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Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

The purpose of this document is to facilitate agreement on the design and manufacture of non-refillable
metallic gas cylinders and their sealing devices in all countries. The requirements are based on knowledge
of, and experience with, materials, design requirements, manufacturing processes and controls in common
use for the manufacture of gas cylinders.

This document has been written so that it is suitable to be referenced in the UN Model Regulations[10],

In this document, the unit bar is used, due to its universal use in the field of technical gases. It should,
however, be noted that bar is not an SI unit, and that the corresponding SI unit for pressure is Pa (1 bar =
105 Pa = 105 N/m?2).

Pressure values given in this document are given as gauge pressure (pressure exceedingatmospheric
pressure) ynless noted otherwise.

Any tolerafces given in this document include measurement uncertainties.

© IS0 2025 - All rights reserved
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Gas cylinders — Non-refillable metallic gas cylinders —
Specification and test methods

1 Scope

This document specifies requirements for the material, design, inspections, construction and workmanship,

manufactu
or seamles
devices an
and liquefi

NOTE ]
internation

This docun
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The follow
requireme
the latest ¢

Norni

IS0 3651-2
and ferritid

[SO 4706:2
[SO 6892-1
[SO 7866:2
[SO 9329-1

s construction. This document also specifies the requirements for the non-refilla
] their methods of testing. It is applicable to non-refillable metallic gas cylinders$.fot c
bd gases.

'he specific gases permitted in cylinders constructed to this document can;be-limited by
il requirements.

hent is applicable to cylinders where:

it pressure does not exceed 250 barl (i.e. p, < 250 bar) forldiquefied gases and 4
pssed gases; or

oduct of the test pressure and the water capacity. does not exceed 1 000 bar
1 000 bar 1); or

t pressure exceeds 45 bar and the water capaeity does not exceed 51 (i.e. for p;, > 4

ative references

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

Determination of resistdnge to intergranular corrosion of stainless steels — Part 2: Ferriti
-austenitic (duplex) stdinless steels — Corrosion test in media containing sulfuric acid

023, Gas cylinderS~~ Refillable welded steel cylinders — Test pressure 60 bar and below
Metallic mdterials — Tensile testing — Part 1: Method of test at room temperature
D12, Gascylinders — Refillable seamless aluminium alloy gas cylinders — Design, construction

, Séaynless steel tubes for pressure purposes — Technical delivery conditions — Part 1

steels with

[T PTOCESSES, altd tests at AUt acture of on-refittabte metatticgastytimdersof welded, brazed,

ble sealing
ompressed

national or

50 bar for

litres (i.e.

5 bar, then

ronstitutes
references,

C,austenitic

and testing

- Unalloyed

specified room temperature properties

[SO 9809-1:2019, Gas cylinders — Design, construction and testing of refillable seamless steel gas cylinders and
tubes — Part 1: Quenched and tempered steel cylinders and tubes with tensile strength less than 1 100 MPa

[SO 9809-4:2021, Gas cylinders — Design, construction and testing of refillable seamless steel gas cylinders and
tubes — Part 4: Stainless steel cylinders with an R ,, value of less than 1 100 MPa

ISO 10156, Gas cylinders — Gases and gas mixtures — Determination of fire potential and oxidizing ability for

the selectio

[SO 10286,

n of cylinder valve outlets

Gas cylinders — Vocabulary

1) 1bar=

0,1 MPa = 105 Pa; 1 MPa = 1 N/mm?
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Gas cylinders — Cylinder valves — Specification and type testing

[SO 11114-1, Gas cylinders — Compatibility of cylinder and valve materials with gas contents — Part 1: Metallic

materials

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

[SO 13769,

Gas cylinders — Stamp marking

[SO 15614-1, Specification and qualification of welding procedures for metallic materials — Welding procedure
test — Part 1: Arc and gas welding of steels and arc welding of nickel and nickel alloys

ISO 15614-12, Specification and qualification of welding procedures for metallic materials — Welding procedure
test — Part 12: Spot, seam and projection welding

[SO 20703:2006, Gas cylinders — Refillable welded aluminium-alloy cylinders — Design, construction|and testing
3 Termis and definitions

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

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

— IEC Elgctropedia: available at https://www.electropedia.orgy

31

batch

<non-refillable metallic gas cylinders> quantity of -¢ompleted and pressure tested cylinglers made
consecutively by the same manufacturer using the same manufacturing techniques to the same design, size,
and material specifications using the same type of welding machines (when applicable), welding procedures
(when applicable), and to the same heat treatment'conditions (when applicable)

Note 1 to enftry: See Clause 10 for details.

3.2

cylindricall shell

portion of the cylinder shell excluding the cylinder ends which is parallel to the centreline axis of the cylinder
3.3

cylinder shell

empty cylinder beforesaffixing the non-refillable sealing device (3.12), but including all other permanent
attachmengs

3.4

material gertificate

document Isst@ed by the material manufacturer which certifies the chemical analysis, mechanical properties,

heat treatment, processing techniques, or other properties/features if required

3.5

burst pressure
highest pressure reached in a cylinder during the burst test

3.6

test pressure
required pressure applied during the pressure test

3.7
working p

ressure

settled pressure of compressed gas at a uniform reference temperature of 15 °C (288 K) in a full gas cylinder

© IS0 2025 - All rights reserved
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3.8
minimum operating temperature
minimum temperature to which the cylinder contents can be exposed

Note 1 to entry: See 5.1.6.

3.9
non-refillable cylinder
cylinder including a non-refillable sealing device (3.12) that permits the cylinder to be filled only once

Note 1 to entry: Where there is no risk of ambiguity, the short abbreviated form “cylinder” is used in this document.

3.10
water capacity
volume of yater required to completely fill an empty cylinder

3.11

processor
facility thaf anneals, rolls, slits, or otherwise, changes the material from the form received from the location
where the teel was melted

3.12
non-refillable sealing device
device permanently attached to the cylinder which, once activated, prevents the cylinder from bejing refilled

4 Symbols

a caldulated minimum thickness, in millimetres, of the.cylindrical shell
D nonpinal outside diameter of the cylinder, in millimetres

F design stress factor

Py burt pressure of the cylinder, in bar

Ph test]pressure, in bar above atmospheric pressure

Pw worlking pressure, in bar above)atmospheric pressure

Pyt nontrefillable sealing deVige test pressure, in bar above atmospheric pressure

R.,  actyal value of the yield strength, in megapascals, of the cylinder when tested

R.,  minimum guaranteed value of the yield strength, in megapascals, for the finished cylinder
R, actyal valueof the tensile strength, in megapascals, of the cylinder when tested

Ring minlimum guaranteed value of the tensile strength, in megapascals, for the finished cylindler
%4 water capacity of the cylinder, in litres

5 Materials
5.1 General requirements

5.1.1 Cylinder shells shall be made of carbon or low alloy steels, austenitic stainless steel, aluminium, or
aluminium alloys. The materials used shall be specified by type (see 5.2) and chemical composition (see 5.3).
Materials shall not contain seams, cracks, laminations, or other injurious defects. For material requirements
of non-refillable sealing devices, see Annex A.

© IS0 2025 - All rights reserved
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5.1.2 The cylinder manufacturer shall specify the chemical and mechanical requirements to the material
supplier.

5.1.3 The cylinder manufacturer shall obtain a material certificate from the manufacturer/processor of
the material certifying the chemical analysis of the cast. The certificate shall be issued by the manufacturer
of the material and shall confirm compliance to the material specification.

5.1.4 The cylinder manufacturer shall verify that the materials are in accordance with the cylinder
manufacturer specifications.

5.1.5 All materials used in the construction of the pressure containing parts of the cylinder shall be

traceable.

5.1.6 All
is the lowe

5.1.7 Th
service as

materials shall be suitable for use at the minimum operating temperature or at =20 *°C
.

bpecified in ISO 11114-1 or ISO 11114-2.

5.1.8 Contact between dissimilar metals resulting in damage by galvaniécorrosion shall be avg

5.2 Mat(
5.2.1 Ca

5.2.1.1 T
by the bag
aluminium

5.21.2 C
properties
chemical c

5.21.3 C
requireme

5.2.14 (
drawn, and

5.2.1.5 L

prial types
rbon and low-alloy steels

he steel used for the fabrication of gas cylinder shells shall be made in an electric
ic oxygen process, shall have non-ageing. properties and shall be fully killed (de-o>
and/or silicon.

arbon steel for cold deep drawn seamless, welded, or brazed cylinder shells shall have
processed free of stretcher straim;, and shall be fully killed with aluminium and/or §
bmposition shall meet the requirements of 5.3.1.1.

arbon steel for other welded cylinder shells shall have a chemical composition which
hts of 5.3.1.2. The maximum tensile strength shall not exceed 700 MPa.

arbon steel for-cylinder shells made from seamless steel tubing with integrally forme
| finished shalllave a chemical composition which meets the requirements of 5.3.1.3.

ow alley:steels shall conform to ISO 4706:2023, 5.2.1 or ISO 9809-1:2019, 6.1, 6.2, and ¢

whichever

e materials used for manufacture of the cylinder shell shall be compatible with the intended gas

ided.

furnace or,
fidized) by

non-ageing
ilicon. The

meets the

d ends, hot

5.2.2 Alyminium and aluminium alloy

5.2.2.1 Aluminium alloys with a tensile strength greater than 500 MPa shall not be used.

5.2.2.2 Aluminium alloys used for cylinders shall conform to the material requirements of ISO 7866:2012,

6.1 and 6.2

5.2.2.3 P

or ISO 20703:2006, 4.1 and 4.2, as appropriate.

ure aluminium is permitted and shall have a minimum aluminium content of 99,0 %.

5.2.3 Austenitic stainless steels

5.2.3.1 F

or austenitic stainless steels, the maximum tensile strength shall not exceed 800 MPa.

© IS0 2025 - All rights reserved
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5.2.3.2 The cylinder manufacturer shall take into consideration the loss of material strength within the
heat affected zone of any weld.

5.2.3.3 Austenitic stainless steels for all types of cylinder shells shall conform to [SO 9809-4:2021, 6.1 and 6.2.

5.2.3.4 Due to the risk of sensitization to inter-granular corrosion resulting from hot working/welding for
each material specification and heat-treatment method, a corrosion test shall be carried out in accordance
with ISO 3651-2 on a specimen taken from a finished cylinder.

Some grades of stainless steels can be susceptible to environmental stress corrosion cracking. Special
precautions should be taken in such cases.

5.3 Chel

53.1 Ca

5.3.11 (
shall have

Table 1 —

5.3.1.2 (
chemical c

Tabl

5.3.1.3 (
and finishdq

mical compositions

rbon and low-alloy steels

arbon steels having non-aging properties for cold deep drawn welded ox brazed cyli
the following chemical composition limits in % mass fraction given in Table 1.

Cylinder shell and ends non-aging properties for cold deep drawn chemistry allow

Element Maximum content
% (massAraction)
Carbon <0,12
Manganese <0,50
Phosphorus <0,025
Sulfur <0,025

arbenssteels for cylinder shells made of seamless steel with integrally formed ends,
drshall have the following chemical composition limits in % mass fraction given in Tab

nder shells

able limits

e following

arbon steels for welded cylinder shells)other than cold deep drawn shall have thg
bmposition limits in % mass fractiongiven in Table 2.
e 2 — Cylinder shell and ends other than cold deep drawn chemistry allowable limits
Element Maximum content
% (mass fraction)
Carbon <0,25
Manganese <0,50
Phosphorus <0,025
Sulfur <0,025

hot drawn,
le 3.

Table 3 — Seamless steel with integrally formed ends, hot drawn cylinder shell chemistry

allowable limits

Element Maximum content
% (mass fraction)
Carbon <0,55
Manganese <1,70
Phosphorus <0,025
Sulfur <0,025

© IS0 2025 - All rights reserved
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5.3.2 Aluminium and aluminium alloys

Aluminium and aluminium alloys shall have a maximum lead and bismuth contents not exceeding 0,003 % each.

6 Inspection and testing

To ensure that the cylinders conform to this document, they shall be subject to inspection and testing
in accordance with Clauses 9 to 11 and Annex A by an inspection body (hereinafter referred to as “the
inspector”).

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 program.

7 Desig
7.1 Gen

711 Th

the guaranteed minimum yield strength of the finished cylinder (R

71.2 Th
the test pr¢

71.3 We¢g
pressure.

7.2 Calc

The minimum thickness of the cylindrical shell of the pressure containing parts shall not be less

n

eral requirements

e calculation of the cylindrical wall thickness of the pressure containing parts shall b¢
).
eg

e design of the cylinder shell shall be such that the pressure/containing parts, when s
pssure (py,), shall not show any permanent visible deformation.

Ided aluminium and welded aluminium alloy cylinders are limited to a maximum of

ulation of pressure containing parts

b related to

Ibjected to

60 bar test

than any of

the three vjalues determined in 7.2 a), b), and c):

a) The minimum thickness of the cylindrical shell shall be not less than that necessary for th¢ minimum
burst pressure to be greater than {,6. times the test pressure (p,) and such that the requifements of
9.2.4.5and Clause 11 are met.

b) The mjnimum thickness of the-cylindrical shell shall not be less than that calculated by the Lamé - von
Mises formula as given inFormula (1).

10FR,, <3 p
a=2|1- 3 h 1
2 10FR,,

with F=0,85

¢) The minimum thickness of the cylindrical shell shall not be less than that calculated by using Hormula (2)
or Formula (3] as appropriate.

Formula (2) (for steel):
a=D/650+0,4 (2)

Formula (3) (for aluminium alloys):
a=D/300+0,5 3)

NOTE It is generally assumed that p,, is equal to 1,5 times working pressure for compressed gases.

© IS0 2025 - All rights reserved
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7.3 Design drawings

Fully dimensioned drawing(s) of the non-refillable cylinder shall be supplied which includes the following as
a minimum:

a)

b)
9
d)
e)
f) nomin
g) dimen
h) overal
i) heattn
j) metho
k) weldin
1) specifi
m) cylind
n) design
0) dateai
p) manuf]
q) conten
r) descri]
force a
8 Const
8.1 Con:
8.1.1 Ty
The cylind

material specifications for cylinder shells including, but not limited to R., and R, (MPa). In addition,
the material specifications for the non-refillable sealing device shall be noted;

test pressure (bar);

minimum burst pressure (bar);

minimum thickness of the cylindrical shell (mm);

minimum water capacity (litre) (for cylinders < 2 I, the water capacity may be reported inal);

b1 cylinder outside diameter (mm);
cions of the cylinder ends (mm);
length of the cylinder (mm);
eatment (if any);
d of construction;
g/brazing procedure designation (if any);
cations for valve outlet connection or cylinder threadéd connection for use (if applicak
br design identification;
standard (i.e. ISO 11118:2025);
1d revision identity of drawing;
hcturer’s identity;
t and position of markings;

btion of non-refillable sealing device that guarantees non-refillability and, if applicab
nd energy required to pierce membranes.

ruction and werkmanship
struction

pescof construction of cylinder shell

—
<

e, piercing

laall 1 Hl £ 1 1daodd 1 | i 3 Tl 1o 11+
1 SIITILIS SlidIl UT UL STAIIIITSS, WCCIUTCU, Ul UId4TU CUIISUT UCLIUIL. T 11T IIIHIImgIn vwdll Ut

1ickness of

the cylindrical shell shall be verified during the production process. The frequency and method used to
determine the minimum cylindrical shell wall thickness shall be agreed with the inspector.

8.1.1.1 Seamless construction

8.1.1.1.1 Seamless cylinder shells shall be produced by

a) forging or drop forging from a solid ingot or billet,

b) manufacturing from seamless tube, or

¢) pressing from a flat plate (cold deep drawn).

© IS0 2025 - All rights reserved
7


https://standardsiso.com/api/?name=3b55c804527ff513dc9ae3b151e83f93

8.1.1.1.2

ISO 11118:2025(en)

Welding and brazing are only permitted to attach the non-refillable sealing device.

a) Welding shall be carried out only on cylinders made of weldable materials.

b) Brazing shall be carried out only on cylinders made of materials not degraded by this procedure.

8.1.1.2 Welded construction

8.1.1.2.1

General requirements

The welding of longitudinal and circumferential seams shall be by a semi-automatic or automatic process.

The longitudinal seam weld, if any, shall be of the butt type weld joint as illustrated in Figure 1 a).

The circunf

Welded joi

The welding procedure and operator qualifications shall include, as a minimum, ,welds repres

those mad
procedure

in8.1.1.2.2/7

8.1.1.2.2

8.1.1.2.2.1

a) All we
requir

C), IS0

iferential seam(s), if any, shall be as illustrated in Figure 1 a), b), ¢) or d).

hts shall have strength greater than the tensile strength of the finished cylindrical wal

e in production representing the variables in the materials and the process. Requalif]
5 and operators shall be required if there is a change in any of the essential variables 3

7.
1 [ 1 [
Wy >Ny
L~ |
a) Butt weld joint c)'Butt weld joint with backing r
= N
\ |

b) Offset weld d) Joggle weld

Figure 1 — Weld joints

Welding qualifications

General

ementsof 8.1.1.2.2 to 8.1.1.2.2.9 or those given in ISO 5817 (level B), ISO 9606-1, ISO 1
14732, 1S0 15613, ISO 15614-1 and ISO 15614-12, as appropriate.

1.
entative of

ying of the
s specified

ng

lding equipment, welding operators and welding procedures may be approved by meeting the

D042 (level

b)

kept on file by the manufacturer.

Records of welders and welding operator qualifications and welding procedure qualifications shall be

¢) Welding procedure specification approval tests shall be carried out such that the welds shall be
representative of those made in production.

d) Welders, welding operators and welding procedures shall pass the approval tests for the specific type of
work and procedure specification concerned.

8.1.1.2.2.2 Materials for pressure and non-pressure containing parts

The materials used for qualification shall be the same as those specified in the procedure specification and

those used

for the production.

© IS0 2025 - All rights reserved
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Positions of welds

For welder qualification, the position of the part for welding shall be the same as that in the actual

manufactu

ring.

8.1.1.2.2.4 Welding consumables

The weld consumables shall be the same as those specified in the procedure specification, those tested from
the welders, and those used for the production.

8.1.1.2.2.5

Where a w

Retesting

elder or v\m]ding operator fails to meet the requirements of this document

an imn
the req

a)

b) aretes

practiq

8.1.1.2.2.6

A welder a
welder for

8.1.1.2.2.7

The weldin
following g

a)

a chan

hediate retest shall be carried out of two test welds of the type failed, both of whichish
juirements of the standard, or

t shall be carried out provided there is evidence that the operator has had further tr
e to the design and procedure specification.

Period of validity

hd welding operator shall be requalified on the design if the deSign has not been prod

Essential variables of the welding process

g procedure specification and welder qualificatien‘shall be tested and approved wher
hanges are made, if not already covered:

be to the base materials;

e to the welding material;

pe to the weld process;

pe to the weld position;

pase of 30 °C or more inthe minimum specified preheating temperature;

ission or addition of-abacking ring in single pass welds;

be from multiple,pass to single pass per side;

pe to the shielding gas or to the composition (if greater than a 15 % change in the mixf]

e fromna single arc to multi arc or vice versa.

all meet all

aining and

ed by the

c
h period of six months or more. Records of effectiveness shallbe retained by the manu‘i;acturer.

any of the

ure);

Welder and weld operator qnaliﬁrafinn tests

For longitudinal welds:

nd test, root of weld;

2) weld tensile test.

cumferential welds:

1) macro test;

2) weld tensile test.

b) achan
¢) achan
d) achan
e) adecrsg
f) the om
g) achan
h) achan
i) achan
8.1.1.2.2.
a)

1) be
b) For cir
9]

For threaded connections to cylinder ends: macro tests, 180° apart.

© IS0 2025 - All rights reserved
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d) Forwe

e) For fill

8.1.1.2.2.9

ISO 11118:2025(en)

lded attachments, foot rings, collars, rupture disc, or lugs: macro test.

et welds: macro tests, 180° apart.

Acceptance

a) For bend tests:

Upon completion of the test, the test piece (weld metal and base material) shall remain uncracked.

b) For tensile tests:

The tensile strength value obtained, R

ma’
manufpeturerregareless-of-thefracturelocation
c¢) For mdcro tests:
The efched specimen shall be prepared to a resolution where visually, examjfation ca

determine adequate root penetration into both members as to the established design (e.g. IS

8.1.1.3 H

Butt weld razed joints shall not be used.

Three-pieg
Brazing sh

Brazing md

brazed construction

e cylinder designs with brazed seams shall not be permittedy
hll not be used for aluminium or aluminium alloy cylinders.

iterials shall be compatible with the intended gas being placed in the cylinder.

The brazi:F
Brazed seams shall be assembled such as to ensure complete penetration of the brazing material {

the joint.

Brazed joints shall have strength greater than'the tensile strength of the finished cylindrical wall.

Brazing pr
ISO 13585

8.1.1.4 A

Attachmerfts to the cylinderiincluding sealing of the neck opening by welding or crimping a piercq

membrane
of attachm|
testing of t

There shal

material shall have a melting point greater than 540 °C.

or EN 13134.

\ttachments and openings

shall be by méans which are not detrimental to the integrity of the cylinder. Welding
ents to the cylinder other than non-refillable sealing device shall be completed prior
he cylindeéy'shell (see Clause 11).

benoopenings or attachments in the cylindrical shell.

shall not be less than that guaranteed by the cylinder

nh occur to
D 17639).

hroughout

ocedures and operators shall' be qualified to a written procedure according to, for example,

rable metal
or brazing
to the final

centreline

All openin

ps-and their reinforcements shall be within an imaginary circle concentric with the

axis of the cylinder. The diameter of the circle shall not exceed 80 % of the outside diameter of the cylinder.
The plane of the circle shall be perpendicular to the centreline axis of the cylinder (see Figure 2).

If necessary, each opening can be reinforced by a securely attached fitting, boss, pad, collar, or other
suitable means.

Material used for welded attachments and fittings shall be of weldable quality and compatible with the

cylinder m

aterial.

Material used for brazed attachments and fittings shall be of brazable quality and compatible with the
cylinder material. The minimum width of the brazed joints shall be at least four times the minimum design

shell wall t

hickness.

© IS0 2025 - All rights reserved
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8.12 Cy

The cylind
by a valve

neck openi
be used.

8.1.3 Pr

Where a p
pressure r

8.2 Wor

The quality

ISO 11118:2025(en)

Figure 2 — Openings

inder non-refillability

er shall be equipped with a devigé rendering the cylinder non-refillable. This can be ac

Ing which, when in place, renders the cylinder non-refillable. Replaceable sealing devic

bssure relief devices

kmanship

 6f workmanship and construction shall be such as to ensure that cylinders are free fr

br a pierceable metal membrane in accordance with Annex A that is permanently atta

ressure relief device is an integral part of the cylinder, the manufacturer shall ensu
lief device hias sufficient capacity to prevent rupture of the cylinder. For membranes, §

fomplished
rhed to the
bs shall not

re that the
ee A4.3.

bm defects,

including atTeast the following:

a)

advers

b)

ely affect the safe working of the cylinder;

dry, and free of any loose particles;

9

abrupt weld irregularity nor have any cracks or other defects;

d)

properties and filling conditions.

© IS0 2025 - All rights reserved
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9 Type approval procedure

9.1 General requirements

A technical specification of each new design of cylinder [or cylinder family as defined in 9.1 f)], including
design drawing, design calculations, material details, and heat treatment, shall be submitted by the
manufacturer to the inspector. The results of the tests shall be summarized in a report to be kept available
by the approval holder and are available for review/inspection when required.

Prototype tests detailed in 9.2 and Annex A shall be carried out on each new design under the supervision of
the inspector.

A cylinder shall be considered to be of a new design when at least one of the following applies:

a) itis manufactured in a different manufacturing facility;

b) itis manufactured by a different process (this includes any major process change);
c) itis manufactured from a material of different specification;

d) itis giyen a different heat treatment, if applicable;

e) either the cylinder profile or the thickness of the starting material have changed relative to the cylinder
diameter or calculated minimum thickness of the cylindrical shell, respectively;

f) the ovprall length of the cylinder has increased by more than)50 % (cylinders with a length/outside
diameter ratio less than three shall not be used as reference-for any new design with this rdtio greater

than tl[:ee) ;
g) the nominal outside diameter of the cylinder has been increased or decreased by more than 1 % or
5 mm, [whichever is greater of the original design didmeter;

h) anincrease in the test pressure that requires a.change in design cylindrical wall thickness;

i) the non-refillable sealing device design has'changed.
9.2 Prototype tests

9.2.1 Gepneral

A minimurn of 50-cylinder shells’guaranteed by the manufacturer to be representative of the pew design
will be tested as describeddny9.2.2, 9.2.3, 9.2.4 and 9.2.6. Prior to subjecting the cylinder shells td prototype
testing, the cylinder shells)are to be subjected to a pressure equal to the test pressure (p;) and exhibit no
leakage or|visible distortion. The complete non-refillable cylinders shall be tested as described ip 9.2.5 and
9.2.7 (if applicable)s

The non-refillablé'sealing device shall be tested as defined in A.3 or A.4 as applicable.

o9 nd _Anne A a

If the resul e tests co ccordance w 2 t0-9.2.7 and e are satisfactory, the
inspector shall issue a new design type approval certificate. A typical example is given in Annex B.

9.2.2 Material tests

For carbon steel, a check analysis shall be performed by the cylinder manufacturer on material representative
of the cylinders.

Check analysis shall be carried out either on specimens taken during manufacture from the material in the
form as supplied by the material manufacturer to the cylinder manufacturer or from finished cylinders. For
carbon steels, the maximum permissible deviation from the limits for the cast analyses shall conform to the
values specified in ISO 9329-1.

© IS0 2025 - All rights reserved
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For austenitic stainless steels the cylinder manufacturer shall obtain certificates of the analysis of the cast.
If check analysis is required, it shall be carried out either on test specimens taken from material in the form
supplied by the producer of the austenitic stainless steel or from finished gas cylinders.

For aluminium alloys, the cylinder manufacturer shall obtain certificates of the analysis of the cast. If check
analysis is required, it shall be carried out either on test specimens taken from material in the form supplied
by the producer of the aluminium alloys or from finished gas cylinders.

Where use is made of an aluminium alloy containing copper or where use is made of an aluminium alloy
containing magnesium and manganese and the magnesium content is greater than 3,5 % or the manganese
content lower than 0,5 %, possible intercrystalline corrosion shall be tested for each material specification
and heat-treatment method. The test shall be carried out in accordance with ISO 7866:2012, A.1.

9.2.3 Te

9.2.31 T
140 mm, ty

9.2.3.2 T
size or con
used follow

The cylinder manufacturer shall record the actual tensile strength (Rg ), actual yield strength

percentagg
determine

9.2.3.3 A
materials

a)

for hed

of the
b) for hes
c¢) for he
record
specin|
d) welded

nsile tests

ensile specimens shall be located as shown in Figure 3, except that for cylinders with d
ansverse tensile specimen for testing the parent material are not required.

ensile specimens shall be prepared and tested in accordance with [SO 6892-1. If due
figuration the specimen size cannot meet the requirements of ISO 6892-1, a smaller sar
ing the guidelines of ISO 4706.

elongation after fracture. For weld tensile test, only the.fensile strength (R,,,) val
.

hall be as required in Clause 5 and 7.3. In addition,

lesign criteria;
t-treated and non-heat-treated cylinders, the actual yield strength (R,,) shall be 2R,

ht-treated and non-heat-treated—cylinders, the percentage elongation after fractuj
ed. Percentage of elongation determination shall not be required on welded/brazed j
lens;

I/brazed joint tensilé€ specimens shall not fracture in the welded or brazed joint.

iameters <

to cylinder
nple can be

(R.y), and
e shall be

1l tensile specimens shall exhibit a ductile fractute and mechanical properties for the relevant

t-treated and non-heat-treated cylinders, the tensile strength (R,,,,) shall meet the requirements

e shall be
bint tensile
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TN

[ —=O

I
N

a) Three-piece cylinder

9.2.4 Burst tests

9.24.1 B
on the cyli
testing usi
refillable s

Burst testi

9.2.4.2 H
water to t}
weight and

9.2.4.3 T

9.24.4 N
to burst te

Artificial a

N

¢) Seamless cylin

NS

b) Two-piece cylinder

Figure 3 — Location of tensile specimens

urst tests shall be carried out on a minimum:bof three representative cylinders. If th

hg the marking process used in production. The test can be performed with or witho
baling device attached.

hg successfully passing the requirements of 9.2.4.5 fulfils the requirement of this claug
ach cylinder shall be weighed to determine its tare weight. Each cylinder shall then be
water capacity shallbe recorded.

ests shall be carfied out at room temperature.

on-refillable~carbon steel cylinders that have not been heat-treated shall be artificially
5ting.

peifig of the cylinder shall be accomplished by holding it at a temperature of either

der

b markings

hder are to be engraved or stamped, all prototypes shall be engraved or stamped prior to burst

ut the non-

filled with

le maximum volume of thecylinder to determine the cylinder water capacity. The cyllinder tare

aged prior

a) 100°C
b) 120°C
Q 150°C

for a minimum of 1 h,
for a minimum of 15 min, or

for a minimum of 2,5 min.

After exposure to heat and prior to filling, the cylinder shall be allowed to return to room temperature by

air cooling

Where hydraulic burst testing of the cylinder is not feasible or if the valve or cylinder design prevents a
hydraulic fluid from being introduced into the cylinder, a pneumatic burst test can be conducted. When a
pneumatic burst test method is used, all safety precautions and considerations shall be taken to ensure the
safety of personnel and property.

© IS0 2025 - All rights reserved
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WARNING — Carrying out a pneumatic burst pressure test is considerably more dangerous than
performing a hydraulic burst pressure test. A pneumatic burst pressure test should only be carried
out after ensuring that any additional safety requirements (over and above those required for a
hydraulic burst pressure test) are in place.

9.245 T

he procedure for burst testing cylinders is as follows:

a) For cylinder designs with p, of < 70 bar, pressurize the cylinder to the test pressure (p;) at a rate not
exceeding 14 bar/min and hold the test pressure for 30 s. There shall be no decrease in the pressure
during the 30 s holding period. Once the holding period has passed, increase the pressure in the cylinder
at any convenient rate until the cylinder bursts. As an alternative, once the 30 s holding period has
ended, the pressure can be decreased below the test pressure before repressurlzmg untll the cylinder

bursts—Onee

rate)

Measu

the cylinder pressure and time so as to be able to ascertain the following:

1) th
2) th
3) th
4) th

NOTE 1

paramgd
b) For cy
exceed
the 30
convel
the pr{
Once t

the cylinder bursts.

Measu

the cylinder pressure and time-se-as to be able to ascertain the following.

1)
2) th

th

3) th
4) th

NOTE2 4

til the cyhnder bursts

rements shall be taken at discreet intervals during the test (from test start to‘dylindg

e initial cylinder pressurization rate;

e holding period duration and pressure;

b pressurization rate applied from the end of the holding period+te cylinder burst;
e cylinder burst pressure.

A time versus cylinder pressure plot can be employedias a means of recording the ne
ters.

ing 5 bar/sec and hold the test pressure for 305 There shall be no decrease in the press
s holding period. Once the holding period has passed, increase the pressure in the cyli
ient rate until the cylinder bursts. As@n alternative, once the 30 s holding period
pssure may be decreased below the testpressure before repressurizing until the cylin|
he holding period has passed, incréease the pressure in the cylinder at any convenien

rements shall be taken at discreet intervals during the test (from test start to cylindg

b initial cylinder pressurization rate;

e holding perigd.duration and pressure;

e pressurization rate applied from the end of the holding period to cylinder burst;
e cylinder burst pressure.

\ time versus cylinder pressure plot can be employed as a means of recording the neg

inder designs with py of > 70 bar, pressurize the cylinder to the test pressure (p,) af

convenient

b1 burst) of

Cessary test

a rate not
ure during
hder at any
has ended,
der bursts.
[ rate until

b1 burst) of

essary test

parameters

9.2.4.6 The burst test acceptance criteria are the following.

a) The burst pressure shall be equal to or greater than 1,6 times the test pressure of the cylinder.

b)
9

The initiation of the failure shall not be in a weld or braze or in the heat affected zone of a weld or braze.

The initiation of the failure shall be in the cylindrical shell of the cylinder, except if the fracture initiation

is caused by shear stress in the cylinder ends at the point of an attachment. In all cases, the fracture

shall b
d)

e ductile.

The burst cylinder shall remain in one piece under bursting.
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e) The burst cylinder shall not exhibit evidence of yield point elongation (see Annex D).

The 1,6 factor may not be aligned with other regulations (i.e. ICAO) for non-refillable cylinders in aircraft

service.

9.2.5 Drop tests

9.2.5.1 Drop tests shall be carried out on a minimum of three representative cylinders. The samples for
drop testing shall be representative of the final shipping package (e.g. carton, overpack, cylinder cap). The
drop tests can be conducted without the final shipping package if this condition would be more severe.

9.2.5.2 The impact surface shall be a concrete block 1 m x 1 m and 0,1 m thick from a single cast composed

of cement,
sheet shall

9.2.5.3 (
maximum
40 % of thd

The drop t
a)

one cy
surfac

b)
surfac

one cy
protec

sand, and gravel. It shall be protected by a sheet of steel 10 mm thick. The flatness of the
be such that the difference in level of any two points on its surface shall not exceed)21

ylinders used for liquefied gases shall be filled with water or other inert material (e.g. §
water capacity of the cylinder. Cylinders used for permanent gases shall be filled wit
water capacity of the cylinder. In neither case, shall the cylinder be pressurized for th

st procedure is the following:

inder shall be dropped from a height of 1,2 m with the bottom @f the cylinder striking
b as illustrated in Figure 4 a);

one cylinder shall be dropped from a height of 1,2 m with.the cylinder sidewall striking

P as illustrated in Figure 4 b);

linder shall be dropped from a height of 1,2 m with the cylinder cap, collar, guard, or
tion device striking the impact surface at a 45%angle as illustrated in Figure 4 c).

protective
nm.

and) to the
h water to
b drop test.

the impact

the impact

bther valve
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9.2.5.4 For cylinders tested as described in 9.2.5.3, the cylinder shall exhibit no leakage at a minimum
pressure of 2 bar. The non-refillable sealing device shall remain operational (e.g. capable of being opened

and closed,

if applicable) and the cylinder shall pass the burst test as described in 9.2.4.
a) b) c)

—1

1,2 m

AN\

Key
1 impact
2 concref

9.2.6 Di

9.2.6.1 D

surface
e block

Figure 4 — Drop tests

mension'checks

imension checks shall be carried out on a minimum of three cylinders. The finishg

bd cylinder

shall be 1

(" 1 11 A A L £ - 4 : 4 1 - +1 T PRI |
IIgIitudlrdily  SCCLIOIICU  1IILO  SUITICICIIL PITLES LU UCLETIIHIIC  LIIC IIHHIIIIITUIIT UTICKIT

ss in the

cylindrical shell. Alternatively, ultrasonic measurement or any other equally sensitive method can be used.
The minimum thickness shall not be less than the minimum thickness in 7.2 and shall not be less than the
minimum thickness specified on the design drawing.

9.2.6.2 The nominal outside diameter (D), length, and ends radii shall be measured and be in accordance
with the design drawing (see 7.3).
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9.2.7 Valve to cylinder interface test

One sample of each valve and cylinder design shall be subjected to a hydraulic overpressure to prove each
design of valve to cylinder interface. The interface shall not fail at < 1,6 times the highest test pressure (p;)
of any cylinder to be used for that design interface.

9.3 Design type approval

Once the results of the prototype tests according to 9.2 (including Annex A) are satisfactory, the inspector
shall issue a type approval certificate referring to the design type test report. An example of a certificate of
type approval is given in Annex B.

10 Batch tests
10.1 General requirements
A burst tesft in accordance with 9.2.4 shall be carried out at a frequency of at least one ‘per batch, gs specified
in Table 4.
The burst fests shall be conducted on randomly selected cylinder shells. All éngraved or stamped markings
on the cylinder shell or cylinder ends shall be made prior to burst testing. When a cylindef design is
assembled|from component parts (e.g. a welded or brazed construction), the component parts may be
manufactulred at a time previous to manufacturing the batch.
Table 4 — Sampling frequency

120% Samplingfréequency

0to 50 1/1 000

51 to 300 1/750

301 to 600 1/500

601to 1000 1/200
For cylindgrs with p,V 0 to 50, the samplingfrequency can be reduced to one in 1 500 after 3 00( cylinders.
These cylinders shall be:
1) be sucgessfully manufactured;and
2) passed all tests; and
3) have bheen manufactured consecutively by the same manufacturer using the same marnufacturing

technifjues; and

4) to the pame desigh, size; and
5) same rhaterial specifications; and
6) using the same type of welding machines (when applicable], welding procedures (when applicable); and
7) to the same heat treatment conditions (when applicable).

The manufacturing time frame shall not exceed a 12 h time period.

10.2 Failure to meet test requirements

If the cylinder shell fails to meet any of the requirements of 9.2.4.6, the batch shall be rejected. If the cause
for the rejection can be determined and the affected cylinders isolated from the batch, the remainder of the
batch can be requalified by retesting following the requirements given in 10.1. Any cylinder that fails to
meet the requirements of 9.2.4.6 shall be rendered unserviceable (e.g. by crushing).
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11 Tests

11.1 Insp

ISO 11118:2025(en)

on every cylinder

ection

Each cylinder shall be inspected visually or by any other method giving equal sensitivity for the following:

a) being free of cracks, seams, laminations, or other defects;

b) weld quality.

Inspection

11.2 Pro

of marking conformity shall be at a frequency as noted in Table 4.

fprpccnrp test

WARNING
and to co
pressure {
likely to I¢
ensuring {

Each non-r
at least thd
at least thd

The cylind
gaseous m(

11.3 Lealk testing

Leak testi
equal sens
A.2.2.2.4.

11.4 Rej¢q
Cylinders s|
Cylinders ¢

11.5 Rep

Cylinder w|
shall be fol

Cylinders {

— When pressure testing, appropriate measures shall be taken to ensure-safe
htain any energy that can might be released. It should be noted that pneum
ests require more precautions than hydraulic. Any error in carrying out this teg
bad to a rupture under gas pressure. Therefore, these tests shall be ¢arried out
hat the safety measures adopted satisfy the safety requirements.

efillable cylinder, except those used for burst tests, shall be proof pressure tested at a
test pressure (p;). As an alternative, the cylinder shell shall be préssure tested at a }
test pressure (p;,) and the non-refillable cylinder shall be leak tested at time of filling

br/cylinder shell shall remain at the proof test pressure long’enough, at least 10 s for t
bdia and 30 s for liquid media, to make it possible to validate the integrity of the cylinder

1g shall be conducted with the cylinder submerged under water or by any other met
itivity of leak detection. Non-refillable .sealing devices shall also conform with A

ction criteria
hall not exhibit leaks (or pressure reduction), visible distortion, or any other defects duri

xhibiting any of these defects shall be rejected.

hirs

eld repairs are'permitted. The weld operator and process shall be as defined in Clausd
lowed by ptessure testing as defined in 11.2.

hat cannot be repaired shall be rendered unserviceable.

operation
atic proof
tis highly
only after

bressure of
bressure of
(see 11.3).

bsting with
and welds.

hod giving

1.2.3.5 and

ng the test.

' 8. Repairs

12 Mark

imgs

12.1 General

The markings shall be durable and waterproof and shall be affixed to the cylinder.

NOTE

National regulations can contain additional or overriding requirements.

12.2 Manufacturing and operational markings

12.2.1 Each cylinder shall be marked in accordance with ISO 13769 with the exceptions noted in 12.2.1

to 12.2.6.
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Attention is drawn to national regulations which can contain additional or overriding requirements.

12.2.2 Cylinder sidewalls may be embossed, engraved or stamp marked as long as the minimum cylindrical
shell wall thickness is maintained after the marking is applied.

12.2.3 Where cylinders are embossed, engraved, or stamp marked, they shall be burst tested to ensure that
the markings do not cause failure and that the markings remain legible.

12.2.4 For cylinders < 40 mm, external diameter markings shall not be less than 1,5 mm in height.

12.2.5 Cyl

inders used for liquefied gases may use a date code rather than the year and month.

12.2.6 If
cylinder to

12.3 Othg

In addition
This mark
this marki

Additional

13 Test1

ost manufacturing label application is conducted, there shall be markings in place
the manufacturing batch.

er markings

to the marking requirements given in 12.2, the cylinder shall also be,marked “DO N(
ng shall be a minimum of 5 mm in height, except that for cylinders <40 mm, externc
g shall not be less than 3 mm in height.

markings can be required by the country of origin or use.

eports and certificate of conformance

Each batch of non-refillable cylinders, including the nou-refillable sealing devices, shall be

inspected 1
inspector. |

The testre

These rep
drawings,

o state that they conform to this document. The type approval certificate shall be sig
An example of a certificate is given in AnnexC.

ports shall be prepared summarizing all-the tests carried out and the results obtained,

rts shall be signed by the responsible person(s) of the testing organization and sh
barts, lists, material certificates,etc.

Fracing the

T REFILL”.
1] diameter

tested or
ned by the

all include
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Annex A
(normative)

Non-refillable sealing devices — Specifications and prototype testing

A.1 General

This annex specifies requirements of non-refillable sealing devices (valves, or pierceable metal membranes)
to be used with non-refillable cylinders and the method of testing for prototype approval.

A.2 Requirements

A.2.1 Gepneral

Non-refillable sealing devices shall operate satisfactorily over the full range-of operating terpperatures
normally from -20 °C to 65 °C.

Non-refillaple sealing devices shall be capable of withstanding the methanical stresses and cheinicals they
may exper]ence during normal operation.

A.2.2 Reguirements for non-refillable valves
A.2.2.1 (eneral
A.2.2.1.1 |Valve description

A.2.2.1.1.1 Valves for non-refillable cylinderS.are typically comprised of the following:
a) avalvg body;

b) avalve operating mechanism including the sealing device;

c) connegtion(s) for use (fill and)discharge);

d) aconngction system bétween the valve and cylinder shell.

A.2.2.1.1.2 Also, itcan'occasionally incorporate the following:

a) apresgure relief device against over pressurization;

b) adip tiibe

c) ascrew plug or cap on the outlet connection to ensure leak tightness or protection;

d) an excess flow limiting device.

A.2.2.1.2 Materials

Metallic and non-metallic materials in contact with the gas shall be chemically and/or physically compatible
with the gas under all intended operating conditions (as specified in ISO 11114-1 and ISO 11114-2).

For oxygen or other oxidizing gases, the compatibility of the material with these gases and ignition resistance
of materials and lubricants should be considered by an appropriate test procedure (e.g. ISO 11114-3).
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A.2.2.2 Design and construction

A2.2.2.1

Valve body

The valve body shall be manufactured by a process that will ensure the reproducibility of the mechanical
characteristics necessary to meet the requirements. A threaded valve shall not be able to be removed from
the cylinder without destroying the original cylinder thread. This shall be demonstrated by removing a
threaded valve from a cylinder and then attempting to install a new threaded valve. It shall not be possible

to install a

new threaded valve.

The valve body shall be capable of withstanding a hydraulic pressure test in accordance with A.3.2.2.

A2.2.2.2

The valve
mechanica
the extrem

The valve ¢
a)
b)
)
d)

be des
not be
under

be des
changgd

be des
oxidizi

e)

A2.2.2.3

3 chanicn
g T CCIa STt

operating mechanism shall be manufactured from materials capable of withst
| stresses including possible dynamic loads (for example, pressure shocks or cy¢lic ch|
es of service temperature to which it may be subjected.

perating mechanism shall
gned in such a way that the cylinders cannot be refilled;
dependent on the pressure in the cylinder;

hormal conditions, operate without difficulty throughout.its)service life;

d by a positive action;

igned to ensure that lubricants that are not oxygen compatible do not come into cd
ng gases as defined in ISO 10156.

Leak tightness

External and internal leak tightness shall*be”achieved over the full range of operating pre

temperatu

The leak tig
than air sh

a)
b)
)

room t

-20°C

A2.2.2.4

+65 °Cl

res.

rhtness test is normally carried out with air or nitrogen. Valves designated for use with g
hll be subjected to a test(using helium or hydrogen. The leak tightness test shall be carri

emperature; and

and

Leakage rate

inding the
anges) and

gned in such a way that the setting of the operating position of the valve can only be intentionally

ntact with

csures and

hses lighter
bd out at:

The intern

lLar external ]nalzngn rate shall not exceed 6 r‘m3I/h at normal fnmpprnhn‘n and pres

bure (20 °C

and 1 013 mbar).

The specified rate can be reduced by agreement and subject to special applications, for example, for valves
for highly toxic or high purity gas service, a lower leakage rate may be specified.

EXAMPLE

The leakage of 6 cm3/h is approximately 4 bubbles of 3,5 mm diameter per minute.
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A.2.3 Requirements for pierceable metal sealing membranes

A.2.3.1 General

Pierceable metal sealing membranes shall retain their sealing properties and piercing force requirements
throughout the full range of operating temperatures normally from -20 °C to 65 °C. Pierceable metal sealing
membranes shall be capable of withstanding the mechanical stresses and contents they can experience

during normal operation.

A.2.3.2 Materials

The membrane material in contact with the gas shall be chemically and/or physically compatible with the

4444 1

gas accord

——t o441 4 4 11co g [ b BN IR I | b P
g U 10U 1111971 dlIU 1oV 1111574 UIIUTT 4dIl HILTITUTU UPTL dUIlg CULIUILIUILS.

For oxygen or other oxidizing gases, the compatibility of the membrane material with these

ignition re
procedure

A233 D

The memb
seal and/o1
shall meet
attached tq
compatible

A.2.34 L
Internal le

The leak ti

sistance of materials and lubricants shall be verified in accordance with an japprg
such as ISO 11114-3.

esign and construction

Fane shall be designed so that it can be used only once. The membrane can incorporate
a central pierceable area. It shall be constructed so that the forgerrequired to open the
the specified limits for piercing force and energy required-to pierce. Where the m
the neck opening by welding, the material shall be of weldable quality, shall be condu
welding consumables (if applicable), and shall be compatible with the cylinder materi

eak tightness
hk tightness shall be achieved over the full range of service pressures and temperaturg

bhtness test is normally carried out by differential weighing of the filled cylinder afte

gases and
priate test

a separate
membrane
embrane is
icted using
al.

S.

r a suitable

storage period or by an appropriate gas leak deteetion systems with a sensitivity to meet the requirements

of A.2.3.5.

A.2.3.5 Leakage rate

The leakage rate for the membrane and the associated welded areas shall not exceed 0,355 2 cmp3/h at test
temperatufe (see A.4.4).

The specif]
membrane

ied rate may be.amended by agreement and subject to special applications, for ey
s for highly toxi€ ot high purity gas service, a lower leakage rate may be specified.

rample, for

A.3 Prototypetests of permanently attached non-refillable valves

A.3.1 Gepneral

A minimum of eight-cylinder (eleven-cylinder valves if the application is oxygen or oxidizing gases) valves
guaranteed by the manufacturer to be representative of the design shall be made available for prototype
testing.

Before valves are introduced into service, they shall be submitted for prototype testing which shall
be carried out separately from the prototype testing of the cylinder shell. The manufacturer shall make
available to the inspector a set of drawings consisting of the general arrangement, parts list, and material
specifications. Any type variant within the given family shall be clearly identified.

a) Description of valve and method of operation.
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b) Information on the field of application of the valve (e.g. gases and gas mixtures, pressures, use with or
without valve protection device). It shall be clearly indicated which gases and gas mixtures can be used

with each type variant.

A.3.2 Test valves

A.3.2.1 Schedule of tests

The inspector shall select eight-valves (eleven-cylinder valves if the application is oxygen or oxidizing gases)

for testing.

a) One sample (no. 1) for the hydraulic pressure test (see A.3.2.2).

b) Five sgmples (no. 2 to no. 6) for the leak tightness test (see A.3.2.3).
c¢) One S:Eple (no. 7) for the non-refillability test (see A.3.2.4).

d) One sample (no. 8) for any additional test which may be required.

e) For oxygen service, three additional samples (no. 9 to no. 11) shall be subjected to the oxyge

surge valve test (see A.3.2.5).

A.3.2.2 Hydraulic pressure test

For safety easons, this test shall be carried out prior to all other tests) The hydraulic pressure t

carried ouf with the following:

a) the valve seatin open position;

b) the valve outlet connection sealed;

¢) any safety relief devices (where fitted) removed.and the opening sealed;

d) the tegt medium is water or any other suitable-fluid;

e) the hygdraulic test pressure minimum is"1;6 times the test pressure of the cylinder shell;

f) the teqt temperature is the room temperature;

g) the préessure holding time is 2(mih minimum.

N pressure

bst shall be

The pressyre shall be raised”e€ontinuously and gradually. The prototype valve shall withstand the test

pressure without permanent,deformation or rupture.

A.3.2.3 Leak tightness test

tightness shalkbe tested at 0,5 bar and at p,,, Both internal (across the seat) and external (using t

he adaptor,

Five sampEs shall be tested. Both internal (across the seat) and external (using the adaptor, if any) leak

if any) lea

tightness shall be tested at 0,5 bar and at p,, at -20 °C, room temperature (typical

y between

15 °Cand 30 °C) and 65 °C. The leak rate shall not exceed the requirements of A.2.2.2.4.
a) The value for p,, shall be

1) for compressed gases, p, = 1,2 X p,,.

2) for liquefied gases, p,, is at least equal to the minimum test pressure of the cylinder quoted in the
relevant transportation regulation for that gas or gas group taking account of the actual filling ratio

to be used.
b) The valve shall be tested in the flow direction, in the two following conditions:

1) the valve closed, and
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2) the valve open (by an appropriate device, if any) the outlet being plugged.

A.3.2.4 Testing for non-refillability

One sample shall be tested to ensure the valve will resist a positive pressure in the reverse flow direction.
The test media shall be air for valves used for compressed gases and water may be used for liquefied gases.

For non-return valve types, either

1) attach a suitable container of the same water capacity as the cylinder intended to be used to
the valve outlet. The valve stem shall be at atmospheric pressure for these tests. Pressurize the
container to a positive pressure of 10 % of p,,, but not less than two bar. Ensure that the valve is
open. After 1 h, check the pressure in the container. The fall in pressure of the container shall not

ceed 5 % of the original pressure, or

ended to be used. Apply a continuous positive pressure of 10 % of p,, but not l€ss th

pssure in the container shall not exceed 5 % of the applied pressure.
ves of the single use operating mechanism type.

visual examination, it shall be established that it is not possible to reassemble the med
e purpose of refilling.

Xygen pressure surge valve test

ples shall be tested at p,, in accordance with ISO 10297.
or p,. shall be

hpressed gases, p, = 1,2 x p,,, and

hefied gases, p, is at least equal to;the minimum test pressure of the cylinder qu
nt transportation regulation for thdt)gas or gas group taking account of the actual fill
d.

fotype tests of pierceable metal sealing membranes

neral

available to‘the inspector the following:
F drawings’/consisting of the general arrangement, parts list, and material specificatior

cases'and gas mixtures can be used with each pierceable metal sealing membrane;

ach the valve stem to a suitable empty container of the same water capacityas the cylinder

an 2 bar to

e valve outlet. Ensure that the valve is open. After 1 h, check the pressure'inthe container. The

hanism for

ted in the
ng ratio to

ecified in this<lause shall be carried out on completed non-refillable cylinder. The manufacturer

%)

a)
ex
2) atf
int
th
pr
b) Forva
1) By
th
A.3.25 (
Three sam
The value
a) for corn
b) for liq
releva
be use
A.4 Pro
A4.1 Ge
The test sp
shall make
a) aseto
b) which
)

certificates of material.

A.4.2 Schedule of tests

A minimum of fifty non-refillable cylinders guaranteed by the manufacturer to be representative of the new
design shall be made available for prototype testing. Out of these cylinders, the following samples shall be
taken as a minimum:

a) twosa

mples for the burst pressure test and interface test (see A.4.3);

b) five samples for the leak tightness test (see A.4.4);

9

one sample for any additional test which can be required.
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A.4.3 Membrane/cylinder interface test

After filling and sealing the cylinder, the gas shall be released by drilling a suitable hole in the cylinder base
(furthest from the membrane). The cylinder shall be hydraulically pressurized through this hole.

The membrane shall pass when it does not become detached from the cylinder and

a) where the membrane acts as a pressure relief device, it releases the contents at a pressure in excess of
the test pressure without the cylinder rupturing, or

b) where the membrane acts simply as sealing device, the cylinder ruptures at a pressure exceeding
1,6 times the test pressure.

A.4.4 Leak tightucaa test

The sample shall consist of five filled and sealed cylinders. The leak tightness test shall be\carfied out by
heating th¢ sample to a temperature sufficient to achieve a pressure of at least p,,, in the cylindgr. The leak
rate shall not exceed the requirements of A.2.3.5.
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Annex B
(informative)

Type approval certificate

This annex provides an example of a suitable form of a type approval certificate. Other formats are also
acceptable.

TYPE APPROVAL CERTIFICATE

Issued by:

(Inspector)
Applicable regulation or ISO-Standard: ISO 11118

Date:

Approval humber:

Type of cylinder shell:

Drawing number(s)

I 2% I bar Doin e Oy mm
Dpox ——— 4 mm a  _Cr mm
Lyin 4 mm Lyax’ oo mm
|/ L Vidax - L
Material specifications: Re, L) " __ MPaR,, __________ MPa

Heat treatment (if any):
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