INTERNATIONAL 1ISO
STANDARD 11118

First edition
1999-10-01

Gas cylinders — Non-refillable~metallic|gas
cylinders — Specification and test methods

Bouteilles a gaz — Bouteilles & gaz, métalliques non rechargeaples —
Spécifications et méthodes d'essai

\@/ Reference number

1ISO 11118:1999(E)


https://standardsiso.com/api/?name=3dbc20d4ab23f498299c810be0568c79

ISO 11118:1999(E)

Contents

4 Symbols...
5 Materials ..
6 Inspection
7 Design.....]
8 Constructid
9 Type apprq
10 Batch tes
11 Tests on §
12 Markings

Annex A (ng

Bibliography

© IS0 1999

Page
........................................................................................................................................................................ 1
.............................................................................................................................................. 1
(0 1= 1 011 (o] 3 T PP PR TRRP 2
............................................................................................................................................................... 3
............................................................................................................................................................... 3
21T B =15 1] o PSR SUPPSPRE bSO RS 6
................................................................................................................................................................ 6
(= Va0 Y0 1 (g g T= U ] a1 o U SRERE. St SRRSO USRS 7
A2 LN o] o Yo7 =To 11 ] = S SR SERRUPRI RS 10
PR PP TOTTUURRTTRTPI R 14
pvery cylinder — pressure and [€ak teStS ..........cviiiiiie et e, 15
............................................................................................................................................................. 15
rmative) Pressures and teMPEratUres .........5h . eeeeeereieeieieeee e e e s s ssieeeeee e e e s s snnrneeeseesesssnnrnnneeseesdoasnnnens 17
............................................................................................................................................................ 18

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means, electronic
or mechanical, including photocopying and microfilm, without permission in writing from the publisher.

International

Organization for Standardization

Case postale 56 « CH-1211 Genéve 20 « Switzerland

Internet

iso@iso.ch

Printed in Switzerland


https://standardsiso.com/api/?name=3dbc20d4ab23f498299c810be0568c79

©1SO

ISO 11118:1999(E)

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

Commissi

Internation

Draft Inter|

bn (IEC) on all matters of electrotechnical standardization.
al Standards are drafted in accordance with the rules given in the ISO/IEC DirectivespPart 3

hational Standards adopted by the technical committees are circulated to the member bodi

Publicatiop as an International Standard requires approval by at least 75 % of the member, bodies casti

Internation
SC 3, Gasg

al Standard 1SO 11118 was prepared by Technical Committee ISO/TC-58/ Gas cylinders, S
cylinder design.

Annex A forms a normative part of this International Standard.

es for voting.
ng a vote.

ubcommittee
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Introduction

The purpose of this International Standard is to provide a specification for the design, manufacture, inspection and
testing of non-refillable metallic gas cylinders for worldwide usage. The objective is to balance design and economic
efficiency against international acceptance and universal utility.

This International Standard aims to eliminate the concern about climate, duplicate inspections and restrictions currently
existent becguse of lack of definitive International Standards. This International Standard should not be corfsidered as
reflecting on the suitability of the practice of any nation or region.



https://standardsiso.com/api/?name=3dbc20d4ab23f498299c810be0568c79

INTERNATIONAL STANDARD ©ISO ISO 11118:1999(E)

Gas cylinders — Non-refillable metallic gas cylinders —
Specification and test methods

1 Scope

This Interr]
manufactu
seamless

temperatu

NOTE
requiremen

This Intern

a) them

b) the p
bar.lit

c) where
(i.e. fq

This Interpational Standard is not applicable~te"cylinders exceeding these pressure and volume lim

reference

This Intern

2 Norm

The follow]
this Interr
publication
encourage
below. Fo

ational Standard specifies minimum requirements for the material, design, construction and
Fing processes and tests at manufacture of non-refillable metallic gas cylinders. of weldeg
construction for compressed, liquefied and dissolved gases exposed to,extreme worldy
es.

The specific gases permitted in cylinders constructed to this International Standard may be limited by
ts or international requirements.

ational Standard is applicable to cylinders where:

paximum permissible operating pressure does not exceed 250 bar (i.e. p,, < 250 bar);

oduct of the maximum permissible operating pressure and the water capacity does not 4
es (i.e. pys V =< 1000 bar.l);

the maximum permissible operating pressure exceeds 35 bar, the water capacity does n
I Pms > 35 bar, then V< 51).

may be made to refillable cylinder standards.

ational Standard is also not.applicable to cartridges/aerosol dispensersl) and spherical conta

htive references

ng normativeé«documents contain provisions which, through reference in this text, constitute

vorkmanship,
d, brazed or
vide ambient

ISO, national

xceed 1 000

Dt exceed 5 |

ts, for which

iners.

provisions of

ational Standard. For dated references, subsequent amendments to, or revisions of,
s do netuapply. However, parties to agreements based on this part of this International

ny of these
tandard are

d tor investigate the possibility of applying the most recent editions of the normative documgnts indicated
Ondated references, the latest edition of the normative document referred to applies. Members of ISO

and IEC n

aimtaiT registers of curremntty vatidtmeratiornat-Stardards:

ISO 3166-1, Codes for the representation of names of countries and their subdivisions — Part 1: Country codes.

ISO 3574:1986, Cold reduced carbon steel sheet of commercial and drawing qualities.

1) Cartridges are non-refillable containers which do not contain an integral dispensing device, have a maximum water capacity
of 11 and have a limited maximum permissible operating pressure (as defined by the country of use). Aerosol dispensers are
non-refillable thin-walled containers which do contain an integral dispensing device, have a maximum water capacity of 1 | and
have a limited maximum permissible operating pressure (as defined by the country of use).
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ISO 38072, Dissolved acetylene cylinders — Basic requirements.

ISO 4705:1983, Refillable seamless steel gas cylinders.

ISO 4706, Refillable welded steel gas cylinders.

ISO 6892, Metallic materials — Tensile testing at ambient temperature.

©1SO

ISO 7866:1999, Gas cylinders — Refillable seamless aluminium alloy gas cylinders — Design, construction and

testing.

ISO 9328‘5, Stl:'c'l’ ’JllatCD alll:l’ DtII.IJ.) fUl [Jl coourc ’Jul’JUDCD il chhlll-bal’ dc'l’l’v!:'ly bUIICl’I‘tI’UII.) il Paufs. ALISl'GI"IIl'IC
steels.

ISO 9809-1:1999, Gas cylinders — Refillable seamless steel gas cylinders — Design, construction and testing —
Part 1: Quenched and tempered steel cylinders with tensile strength less than 1100 MPa.

ISO 9809-2:1999, Gas cylinders — Refillable seamless steel gas cylinders — Design, ¢enstruction and testing —
Part 2: Quenched and tempered steel cylinders with tensile strength greater than or equal to 1100 MPa.

ISO 11114-1} Transportable gas cylinders — Compatibility of cylinder and valve materials with gas cpntents —
Part 1: Metalfic materials.

3 Terms gnd definitions

For the purpgses of this International Standard, the following termis*and definitions apply.

3.1

batch

quantity of completed and pressure-tested cylinders ofithe same design, prototype design, water capacity, material,
heat treatmept (if any) and manufacturing process made successively during one production shift of up to|12 h

3.2

cylindrical shell

portion of the[cylinder, excluding the heads (ends), which is parallel to the centreline axis of the cylinder

3.3

heads (ends

portions of the cylinder which are not parallel to the centreline axis of the cylinder

3.4

material certificate

document, igsued by the material manufacturer, which states the chemical analysis, mechanical propgrties, heat

treatment, pr

hcessing techniques or other properties/features if required

3.5

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

3.6
maximum pe

rmissible operating pressure

highest pressure permitted to be developed during service

2) To be replaced by 1ISO 3807-1 and 1SO 3807-2.
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3.7
test pressure
required pressure applied during the pressure test (see annex A)

3.8
working pressure
settled pressure of permanent gas at a uniform temperature of 15 °C (288 K) (see annex A)

3.9
maximum operating temperature
maximum ambient temperature to which the cylinder contents can be exposed in the country of use (see annex A)

3.10
minimum ¢perating temperature
minimum ambient temperature to which the cylinder contents can be exposed in the country of Use’(se¢ annex A)

4 Symbpls

a Calculated minimum thickness, in millimetres, of the cylindrical shell

D Nlominal outside diameter of the cylinder, in millimetres

F Design stress factor (variable)

Pn Hiydraulic test pressure, in bar3) above atmospheric pressure

Pms NMaximum permissible operating pressure, in bar3) above atmospheric pressure

Pw Working pressure, in bar3) above atmospheric.pressure

Re NMinimum guaranteed value of yield stress;'in megapascals, for the finished cylinder
Ry NMinimum guaranteed value of the tensile strength, in megapascals, for the finished cylinder
\% \\ater capacity of the cylinder, in litres

5 Mater|als

5.1 Gengral

or aluminigm-alloys.

5.1.1 No1:-refillable gas cylinders shall be made of carbon or low alloy steels, austenitic stainless stegl, aluminium

The materials used are specified by type (see 5.2) and chemical composition (see 5.3).

Materials shall not contain seams, cracks, laminations or other injurious defects.

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/supplier of the material.

The certificate shall be issued by the manufacturer of the material and shall confirm compliance with the material
specification.

3) 1 bar =105 Pa=0,1 MPa.
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5.1.4 The cylinder manufacturer shall verify that the materials are in accordance with the cylinder manufacturer's
specifications.

5.1.5 All materials used in the construction of the pressure-containing parts of the cylinder shall be identified by the
cast number/code.

5.1.6 The steels shall be suitable for use at the minimum operating temperature or — 20 °C, whichever is the lower.

5.1.7 The material used for cylinder manufacture shall be compatible with the intended gas service (e.g. corrosive

gases, embrittling gases), as specified in ISO 11114-1.

5.1.8 Cylinders-for-service-withdissolvedacetytene—shat-incorporateanappropriateporous-mass—Tthejcompleted
cylinder contpining the porous mass shall meet the requirements of ISO 3807.

5.2 Type

5.2.1 Carboh and low-alloy steels

5.2.1.1 The|steel used for the fabrication of gas cylinders shall be made in an elgctric furnace or byl the basic
oxygen procgss, shall have non-ageing properties and shall be killed.

5.2.1.2 Carlpon steel for cold deep drawn welded or brazed cylinders shall be in accordance with Tablg 1 of ISO
3574:1986, having non-ageing properties, drawing quality, processed fre€ of stretcher strains and shdll have an
aluminium cgntent in excess of 0,01 %.

The chemical composition shall meet the requirements of 5.3.1.1.

5.2.1.3 Carbon steel for other welded cylinders shall have a_chemical composition which meets the requirements
of 5.3.1.2. THe maximum tensile strength shall not exceed 700"MPa.

5.2.1.4 Carbon steel for cylinders made from seamleSs steel tubing with integrally formed ends, hot grawn and
finished shall have a chemical composition which megts the requirements of 5.3.1.3.

5.2.1.5 Lowlalloy steels shall comply with eitherISO 4705, 1ISO 4706, ISO 9809-1 or ISO 9809-2.

5.2.2 Alumigium and aluminium alloys

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

5.2.2.2 Aluminium and aluminium alloys shall have a chemical composition which meets the requirements of 5.3.2.
5.2.2.3 Alurpinium and aluminium alloys for seamless cylinders shall meet the requirements of ISO 7866.

5.2.3 Austelpitic stainless steels

5.2.3.1 For pustenitic stainless steels, the maximum tensile strength shall not exceed 800 MPa.

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 shall be in accordance with ISO 9328-5.

5.2.3.4 The

NOTE 1

chemical composition shall meet the requirements of 5.3.3.

There is a risk of sensitization to intergranular corrosion resulting from hot working/welding of certain stainless

steels. In such cases consideration should be given to carrying out an integranular corrosion tests, for example as specified in

ISO 3651-2.

NOTE 2

should be taken in such cases.

Some grades of stainless steels may be susceptible to environmental stress corrosion cracking. Special precautions
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5.3 Chemical compositions

5.3.1 Car

bon and low-alloy steels

5.3.1.1 Carbon steels in accordance with Table 1 of ISO 3574:1986, having non-ageing properties, drawing quality
for cold deep drawn welded or brazed cylinders shall have the following chemical composition limits, in (m/ym):

Carbon =<0,12

Manganese =05

Phosphorus = 0,025

Sulphur = 0,025

5.3.1.2 Carbon steel for welded cylinders other than cold deep drawn shall have. the followi
compositign limits, in (m/m):

Carbon < 0,25

Manganese <05

Phosphorys =< 0,025

Sulphur =< 0,025

5.3.1.3 Carbon steel for cylinders made of seamless steel tubing with integrally formed ends, hg
finished shall have the following chemical composition limits, in (m/m):

Carbon =< 0,55

Manganesge <12

Phosphorys = 0,025

Sulphur = 0,025

5.3.1.4 Low alloy steels shalNcomply with 5.2.1.5.

5.3.2 Aluminium and aldminium alloys

ng chemical

t drawn and

lnternat/ona/ Alloy Deszgnat/ons and Chemical Composmon L/m/ts for Wrought Alum/num and Wrought Alum/num Alloys.

5.3.3 Austenitic stainless steels

Austenitic stainless steel shall meet the requirements of ISO 9328-5.

4)  Aluminum Association Inc., 900, 19th Street N.W., Washington DC, 20006-2168, U.S.A.
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6 Inspection and testing

©1SO

Evaluation of conformity is required to be performed in accordance with the relevant regulations of the country(ies)
where the cylinders are to be used.

In order to ensure that the cylinders are in compliance with this International Standard they shall be subject to
inspection and testing in accordance with clauses 9, 10 and 11 by an authorized inspection authority (hereafter
referred to as ‘the inspector’) recognized in the countries of use. The inspector shall be competent for inspection of

cylinders.

7 Design
7.1 Generd

7.1.1 Thec
stress (Ry).

7.1.2 Ther
pressure sha

7.1.3 Thed
(p,) shall not

7.2 Calculd

The minimur
three values

The min
pressurg

and clau

a)

The min
formula,

b)

D
a=—
2

g
a
g

where F

¢) The mininpjum thickness of the cylindrical shell shall be not less than that calculated using one of th
formulag:

1

blculation of the cylindrical wall thickness of the pressure-containing parts shalkbée related t

blationship between the working pressure, maximum permissible gperating pressure an
Il be in accordance with annex A.

bsign of the heads shall be such that the pressure-containing parts when subjected to the tes
show any permanent visible deformation.

ition of dimensions of pressure-containing parts

n thickness of the cylindrical shell of the pressure-Containing parts shall be not less than
determined in a), b) or c) below.

to be greater than two times the hydraulic test pressure (py,) and such that the requirementg
5e 11 are met.

mum thickness of the cylindrical shell shall be not less than that calculated by the Lamé-
as follows:

_1w%—ﬁmg
10FR. (R

1.

p the yield

d the test

t pressure

any of the

imum thickness of the cylindrical shell shall be not less than that necessary for the minifnum burst

of 9.2.4.5

von Mises

b following

for steel: a=

L + 0,5 ;
650

for aluminium and aluminium alloys: a = % +0,5.

7.3 Design
A fully dimen
a) material

b)

drawing
sioned drawing of the cylinder shall be supplied which includes as a minimum:

specifications including R, and Ry in megapascals;

test pressure in bar;
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¢) minimum burst pressure in bar;

d) minimum thickness of the cylindrical shell in millimetres;
€) minimum water capacity in litres;

f)  nominal cylinder outside diameter in millimetres;

g) dimensions of heads in millimetres;

h) overall length of the cylinder in millimetres;

i) heat tfeatment (if any);

j)  methqd of construction;

k) welding/brazing procedure designation;

[) valve connection specification;

m) cylinder design identification and approval number;
n) design standard (i.e. 1SO 11118);

0) date gnd revision identity of drawing;

p) manufacturer's identity;

g) content and position of markings.

8 Construction and workmanship

8.1 Congtruction

8.1.1 General

8.1.1.1 Types of construction

The cylindgr shall be of seamless, welded or brazed construction.
8.1.1.2 Seamless construction

Seamless cylinders:shall be produced by:

a) forginp er drop forging from a solid ingot or billet or

b) manufacturing from seamless tube or
c) pressing from a flat plate.

Welding and brazing shall be carried out for no other purpose than the provision of attachments and openings (see
8.1.2) and shall comply with the requirements of 9.2.6. Furthermore:

O welding shall be carried out only on cylinders made of weldable materials;

O brazing shall be carried out only on cylinders made of materials not degraded by this procedure.
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8.1.1.3 Welded construction

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).

©1SO

The circumferential seam(s), if any, shall be lap- or butt-welded. The weld joint shall be as illustrated in Figure 1 a), b),

c), d)ore).

Welded joints shall have a strength greater than the tensile strength of the finished cylindrical wall.

rties. The

Welding pro
qualification s
in the materia
any of these

NOTE WH
that standard.

edures and operators shall he qunlifind to_a written prnr‘ndllrn :\grnnrl between the B
hall include, as a minimum, welds representative of those made in production representing(th
Is and the process. Requalifying of the procedures and operators shall be required if therg’is 3
bssential variables. Records of the qualification shall be kept on file by the manufacturer.

ere a national standard is recognized in the country of use it would be expected that the.gualification

-

a) Butt weld joint d)

8.1.1.4 Brazg

Brazing shall

The brazing materiakshall have a melting point greater than 540 °C.

Brazed seam

b) Lapweld e) Joggle butt weld

c) Offset butt weld
Figure 1 — Weld joints
ed construction

not be used.fof aluminium cylinders.

sShall be assembled such as to ensure complete penetration of the brazing material throughod

b variables
change in

would be to

t the joint.

Brazed joints

shall have a strength greater than the tensile strength of the finished cylindrical wall.

Brazing procedures and operators shall be qualified to a written procedure agreed between the parties. The
qualification shall include, as a minimum, brazed joints representative of those made in production representing the
variables in the materials and the process. Requalifying of the procedures and operators shall be required if there is a
change in any of these essential variables. Records of the qualification shall be kept on file by the manufacturer.

NOTE Where a national standard is recognized in the country of use it would be expected that the qualification would be to

that standard.
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8.1.2 Attachments and openings

Attachments to the cylinder, including sealing of the neck opening by welding a pierceable steel cap, shall be by means
which are not detrimental to the integrity of the cylinder. Welding or brazing of attachments to the cylinder shall be
completed prior to the final testing of the cylinder (see clause 11).

There shall be no openings or attachments in the cylindrical shell.
All openings and their reinforcements shall be within an imaginary circle, concentric with the centreline 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).

Where ne¢essary each opening shall be reinforced by a securely attached fitting, boss, pad, collar-o6rpther suitable
means.

Material uged for welded attachments and fittings shall be of weldable quality and compatible with’the cylinder material.

Material uged for brazed attachments and fittings shall be of brazable quality and compatible with the cylinder material.
The length| of fit shall be at least 4 times the minimum thickness of the cylindrical shell,

Figure 2 — Openings
8.1.3 Valves
The cylinder valve shall incorporate a shut-off device which prevents the unintentional venting of the product.

The requirement to use a non-refillable feature on the shut-off device is governed by the national authority of the
country of use.
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8.1.4 Pressure-relief devices

The requirement to use pressure-relief devices is governed by the national authority of the country of use.

Where a pressure-relief device is an integral part of the cylinder, the manufacturer of the cylinder shall size the
pressure relief device to have sufficient relieving capacity to prevent the rupture of the cylinder during a fire test
conducted according to the requirements of the national authority of the country of use.

8.2 Workmanship

The quality of workmanship and construction shall be such as to ensure that cylinders are free from injurious defects.

i H=C hallba-tal H=C t
The followingrpeints-shalHbe-taken-into-aceount:

a) the presgure-containing parts shall be of uniform quality and free from defects;

b) before sgaling the cylinder or after welding the longitudinal joint if any, each cylinder shall be.clean, dry pnd free of
any loosg patrticles;

c) after completion of all welded/brazed joints, the cylinder shall be free from defects with full weld penetfation. The
weld shdll not have concavity, weld under-cutting or abrupt weld irregularity, nor have any cracks or othgr defects.

9 Type approval procedure
9.1 Genergl
A technical dpecification of each new design of cylinder [or cylinder family as defined in f) below] including design
drawing, dedqign calculations, material details and heat treatmient shall be submitted by the manufactyrer to the
inspector.
The type appfoval tests detailed in 9.2 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:compared with an existing approved design when:
a) itis manufactured in a different manufacturing facility or

b) itis manpfactured by a different process (this includes any major process change) or

c) itis manpfactured from a matefial of different specification or

d) itis given a different heattreatment, if applicable or

e) either the cylinderiprofile or the thickness of the starting material have changed relative to the cylinder giameter or
calculatgd minimum thickness of the cylindrical shell respectively or

f)  the overpliength of the cylinder has increased by more than 50 % (cylinders with a length:outside diaineter ratio
less than 3 shall not be used as reference for any new design with this ratio greater than 3) or

g) the nominal outside diameter of the cylinder has been increased or decreased by more than 1 % of the original
design diameter or

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

10
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9.2 Prototype tests
9.2.1 General
Cylinders representative of the prototype design shall be tested as described in 9.2.2 to 9.2.7 inclusive. Prior to

subjecting the cylinders to prototype testing, the test cylinders shall be subjected to a pressure equal to the test
pressure (p,,) and exhibit no leakage or visible distortion.

9.2.2 Material tests
A certified chemical analysis of the cast shall be obtained from the material manufacturer. In addition, a check analysis
shall be pwmmmmmmmwmmmm;. The check
analysis shall meet the requirements of 5.3.

9.2.3 Tertsile tests

9.2.3.1 TEnsile tests shall be carried out on material taken from three representative prototype cylipders. These
tensile spgcimens shall be located as shown in Figure 3.

9.2.3.2 TEgnsile specimens shall be prepared and tested in accordance with 1IS©76892. If, due to cy|inder size or
configuration, the specimen size cannot meet the requirements of 1ISO 6892, a smaller sample may be used
following the guidelines in 7.2 of ISO 4705:1983.

The cylinder manufacturer shall record the tensile strength, yield strengthvand percentage elongation.

9.2.3.3 All tensile specimens shall exhibit ductile fracture; mechanical properties for the relevant materials shall be
as requirefl in clause 5 and 7.3. In addition:

a) for heat-treated and non heat-treated cylinders, the tensile strength shall meet the requirements pf the design
criterif;

b) for hept-treated and non heat-treated cylinders, the yield strength shall be = R;

c) for hegt-treated and non heat-treated cylinders, the percentage elongation shall meet the requirements of 7.3 a).
Percentage elongation determination_shall not be required on welded/brazed joint tensile specimens;

d) weldegd/brazed joint tensile specimens shall not fracture in the welded or brazed joint.

9.2.4 Burpt tests

9.2.4.1 Burst tests shallbe/carried out on a minimum of three representative prototype cylinders.
9.2.4.2 Epch cylinder'shall be placed on a scale to determine the cylinder tare weight. Each cylinder |shall then be

filled with {luid to the maximum volume of the cylinder in order to determine the cylinder water capacity{ The cylinder
tare weight and Wwater capacity shall be recorded.

9.2.4.3 TesTs shall be carried out at room temperatare. The pressure gauging device shall be accurate to within
1 %. The temperature of the pressurizing liquid/gas shall not be less than 10 °C.

9.2.4.4 The procedure for burst testing cylinders shall be as follows.

a) Test cylinders which have not been heat treated shall be artificially aged by holding the cylinders at a temperature
of 100 °C for a minimum of 1 h. After exposure to heat, the cylinders shall be air cooled prior to being filled with
liquid/gas.

Where hydraulic bursting 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 test may be conducted. When a pneumatic burst test method
is used, all safety precautions and considerations shall be taken to assure the safety of personnel and property.

11
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b) The test cylinders shall be pressurized to the test pressure (p,,). This pressure shall be held for 30 s. There shall
be no decrease in the pressure during the holding period.

c) The pressure in the cylinder shall then be increased at a rate not exceeding 7 bar/min until the design minimum
burst pressure value is achieved. After achieving the design minimum burst pressure, the rate of pressurization
may be increased to any convenient value until cylinder bursting occurs.

NOTE As an alternative to steps b) and c), the cylinder may be pressurized from atmospheric pressure to bursting
pressure at the rates as described in step c).

d) A time pressure chart shall be generated during the burst test to record the rate of pressurization, duration of the

test and tret nracorirn Af thn ~AylinAdny haina tactnd
HFSHpHEeSSHUe- o te-EyrGerpBeigtestear

N Y

1] [—="]

[ —]

—1

_ NS N
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Figufe'3 — Location of tensile specimens

9.2.4.5 Thel|acceptance criteria fof the burst test shall be as follows.

a) The burst pressure shall.be’equal to or greater than two times the test pressure of the cylinder.
b) Initiation|of the failure-shall not be in a weld or braze, or in the heat affected zone of a weld or braze.
c) The location of the*failure shall be in the cylindrical shell of the cylinder.

d) The fracfure)surface shall exhibit ductile failure.

e) The cylinder shall remain in one piece under hydraulic bursting.
9.2.5 Drop tests

9.2.5.1 Drop tests shall be carried out on a minimum of three representative prototype cylinders. The samples for
drop testing shall be representative of the final shipping package (e.g. carton, overpack, cylinder cap).

9.2.5.2 The impact surface shall be a concrete block 1 m X 1 m X 0,1 m, from a single cast composed of cement,
sand and gravel. It shall be protected by a sheet of steel 10 mm thick. The flatness of the protective sheet shall be
such 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.

12
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9.2.5.3 Cylinders used for liquefied gases shall be filled with water to the maximum water capacity of the cylinder.
Cylinders used for permanent gases shall be filled with water to 40 % of the water capacity of the cylinder. In neither
case shall the cylinder be pressurized for the drop test.

The drop test procedure shall be as follows:

a) one cylinder shall be dropped from a height of 1,2 m with the bottom of the cylinder striking the impact surface
as illustrated in Figure 4 a);

b) one cylinder shall be dropped from a height of 1,2 m with the cylinder side wall striking the impact surface as
illustrated in Figure 4 b);

c) one cylinder shall be dropped from a height of 1,2 m with the cylinder cap, collar, guard or other'valve protection
striking the impact surface at a 45° angle as illustrated in Figure 4. c).

a) b) 4]

A

1,2 m

N

Key
1 Impact surface
2 Concrete block

Figure 4 — Drop tests
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9.2.5.4 The

acceptance criteria for the drop test shall be as follows.

©1SO

For cylinders tested as described in clause 9.2.5.3, the cylinder shall exhibit no leakage, the valve shall remain
operational and the cylinder shall pass the burst test as described in 9.2.4.

9.2.6 Tests for attachments

Seamless cylinders which are not heat-treated and have had attachments fitted by an application of heat in excess
of 400 °C for steel and 150 °C for aluminium shall be examined. The examination shall, as a minimum, include

microstructur

9.2.7 Dimen

e, hardness and radiography to ensure no detrimental features are present.

9.2.7.1 The
thickness in
be used. Theg

9.2.7.2 The
design drawi

9.3 Testre

9.3.1 A test
(physical) an
report. A cop

9.3.2 Thec

being manufactured and for 5 years after manufacturing ceases.

10 Batch fests

10.1 Gene

A burst test in
frequency sp

The burst tes|

When a cylin
parts may be

TOTT e TR

finished cylinder shall be longitudinally sectioned into sufficient pieces to determine the
he cylindrical shell. Alternatively ultrasonic measurement, or any other equally sensitive mq
minimum thickness shall be not less than the minimum thickness calculated in 7.2.

nominal outside diameter (D), length and head radii shall be measured andrbe*in accordan
g (see 7.3).

port
report on the prototype design shall be made on all tests detailed in 9.2. In addition, the 1
d chemical properties of the material and the thickness of the cylindrical shell shall be inclJ

y of the report(s) shall be maintained by the cylinder manufacturer.

ylinder manufacturer shall maintain copies of the test.feport(s) for the entire period that the

al

accordance with 9.2.4 shall becarried out at a frequency of either one cylinder per batch or th
beified in Table 1, whicheveris)greater.

Is shall be conducted.on randomly selected cylinders.

der design is assémbled from component parts, e.g. a welded or brazed construction, the
manufactured at-a time previous to manufacturing the batch.

Table 1 — Sampling frequency

minimum
thod, may

te with the

hechanical
ded in the

cylinder is

e sampling

Component

Pms*V Sampling frequency
0to 50 1/1 000
51 to 300 1/750
301 to 600 1/500
601 to 1 000 1/200

10.2 Failure to meet test requirements

If the cylinder fails to meet any of the requirements of 9.2.4.5, the batch shall be rejected. If the cause for the rejection
can be determined and the affected cylinders isolated from the batch, then the remainder of the batch may be
requalified by retesting following the procedures of 10.1.

14


https://standardsiso.com/api/?name=3dbc20d4ab23f498299c810be0568c79

©1SO

11 Tests on every cylinder — pressure and leak tests
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Each cylinder, except those used for burst tests, shall be pressure tested at a pressure of at least the test pressure
(pp). but not more than the lesser of 1,1 X p;, or (py, + 10) bar, and shall be held at that pressure for a minimum of 30 s.

Pressure testing shall be conducted with the cylinder submerged under water or by any other method giving equally
sensitive leak detection. As an alternative, the cylinder shall be pressure tested at test pressure (p,,) and subsequently

be leak tested at the time of filling.

Cylinders shall not exhibit leaks, visible distortion or any other defects during the test.

Cylinders ¢xhibiting any of these defects shall be rejected.

12 Markings

12.1 General

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

12.2.1 The markings are as follows:

a) the nymber of this International Standard, i.e. ISO 11118;

b) working pressure in bar and test pressure in bar;

c) water|capacity in litres;

d) the repistration number or symbol of the cylinder. manufacturing facility;

e) two-lettered symbol indicating the country.of origin in accordance with 1ISO 3166-1;
f)  the ddte code of the year and month of manufacture;

g) the bgtch serial number;

h) the UN identification number of the gas.

12.2.2 The markings. required by 12.2.1 a) to e) inclusive, shall be in numbers and letters at least 3

and sequdntially displayed, e.qg.:

mm in height

ISO 11118 18/22 15 1001 us
12.2.35 122 1) 122 1¢) 122 1) 12.2.1e)

12.2.3 Date codes and batch markings as required by 12.2.1 f) and g) shall be numbers at least 3 mm in height

and sequentially displayed, e.g.:

91-06-0000

12.2.1 f)
12.2.1 g

15


https://standardsiso.com/api/?name=3dbc20d4ab23f498299c810be0568c79

