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Foreword

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

The procg¢dures 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 fypes of ISO documents should be noted. This document was drafted in accordance with the
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document may.be the subject of
ts. ISO shall not be held responsible for identifying any or all such patent rights. Detailq of
any patenf rights identified during the development of the document will be in the Introduction andfor

patent ri

on the IS

Any trade
constitute

For an ey

to Trade ([TBT) see the following URL: Foreword - Supplementary information

The comm

list of patent declarations received (see www.iso.org/patents).

name used in this document is information given for the convénie
an endorsement.

nce of users and does pot

planation on the meaning of ISO specific terms and{expressions related to conformiity
assessmelt, as well as information about ISO’s adherence to the W.TO principles in the Technical Barrigrs

ittee responsible for this documentis ISO/TC 58, Gas cylinders, Subcommittee SC 3, Cylinder design.
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Introduction

Based on a resolution taken by ISO/TC 58/SC 3 at its 54th meeting in Sydney, a particular working
group, WG 34, was created with the following tasks:

a) consider the issue of the manufacturing defects and imperfections at the time of manufacture in
International Standards for seamless steel and aluminium alloy cylinders;

b) develop requirements that are verifiable, measurable, and practicable;

c) [ put forward proposals for how to include such requirements in SC 3 International Starjdards, no
later than the next revision of the International Standards, e.g. as an annex in the design’standards
or within the main body of the text.

SC|3 asked that WG 34 take the current defect annexes of ISO 9809-1, ISO 9809;2xand ISO 9809-3 for
seqmless steel and ISO 7866 for seamless aluminium alloy cylinders as a starting,point.

In prder to address the SC 3 resolution, it was further decided to create thisZFechnical Report

© IS0 2013 - All rights reserved v
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Gas cylinders — Classification of imperfections arising
during the manufacture of seamless steel and aluminium
alloy gas cylinders

1 _Scope

ThIis Technical Report specifies the procedure on how to evaluate and treat the most comnig
nufacturing imperfections on seamless steel and aluminium alloy gas cylinders at ¥isual inspection

ma
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Aninex A contains a template for the relevant cylinder design International Stawdards (i.e. I
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groups dealing with the design standards for seamless steel(ISO 9809-1, ISO 9809-2, and ISO 98
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imperfections applicable for the ISO 9809 seriesare contained in Tables A.1 and A.2, and those
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'he stage of product acceptance.

9809-2, and ISO 9809-3 for seamless steel and ISO 7866 for seamless alaminium alloy cy
ther contains information on how to implement the provisions into other‘cylinder design s

Explanatory introduction and provisions for the implementation into t
fder design standards

sintended thatthe provisionslaid outinthis Technical Repor{should be followed by SO/ TC58/SQ

minium alloy gas cylinders (ISO 7866) at the next revision of these International Standards.

e tables in Annex A are based on the current\*Defect Annexes” of ISO 9809-1, ISO 98
9809-3 for seamless steel cylinders and 1SO*7866 for seamless aluminium alloy cylind

ISO 7866 are contained in Tables A.3 aud A.4.

ey are written in such a way thatCthey can also be incorporated in other design stand
[mative annex.

provisions of this Techineal*Report should also serve as a basis for a future annex to e
er relevant design standapds (other than ISO 9809-1, ISO 9809-2, ISO 9809-3, and ISO
imless cylinders and tubes.

hcorporated in othetdesign standards the contentof the columns “Type ofimperfection”, “De
1 “Note” in Tables’A.1, A.2, A.3, and A.4 (which were established by WG 34) should remain u

T

column “Décision at the time of inspections and follow-up actions” and the three imperfect

tables should be reviewed by the other relevant ISO/TC 58/SC 3 working groups, in part
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nchanged.

icular, the
jon levels.

Where neeessary, these conditions can be adapted to reflect the conditions appropriate to their product.

Iftheindividual working groups intend to adopt other typical manufacturing imperfections specific to their

product, they can do so, provided the structure of the tables and the remaining provisions are followed.
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Annex A
(normative)

Description and evaluation of manufacturing imperfections of

A.1 Int

seamless gas cylinders

roduction

Several tylpes of imperfections can occur during the manufacture of seamless gas cylinders:

Such imp

circumstdnces during the manufacturing process.

The aim o
cylinders

NOTE 1
preparatio|

NOTE 2
have been

NOTE 3

f this Annex is to identify the manufacturing imperfections most commnionly found on finish
and to provide requirements for the visual inspection at the stage 6f;product acceptance.

This Annex does not address customer specifications, e.g. cylinder aesthetics, special surf]
hs, etc.

Cylindersamplingmethod(s) and the quantity sampled forinspéction, after cylinderswithimperfecti
found, are not covered by this Annex and are prescribed in the main body of the design standard.

Manufacturing imperfections can be identified and evaltiated at any stage of the manufacturing procg

A.2 General

A.2.1 The visual inspection shall be conducted in good lighting on a product that is clean, dry, 4

suitable e

hough for proper inspection of all\stirfaces. The visual inspection shall be conducted by ¢

and internal inspections can be augmented’by a scope, dental mirror, or other suitable device. Wh

magnifica
had been

Fion is used, the final assessment of the imperfection shall be evaluated as if no magnificat
hsed.

In thicken] parts of the cylindér,)the acceptable absolute value of the size of the imperfection can

proportio
or integri

Where ne

y of the cylinder:

devices o methods.

NOTE

If unclean, the cylinder surfaces should be re-cleaned before submitting the cylinder for inspection.

brfections can be due to material defects, the manufacturing process, handling, and other

ed

pce

ns

SS.

nd

ve,
bre
on

be

hatelyincreased tethe thickness, provided thatitdoesnotadversely affect the safe performance

eded, the sevVerity of a detected imperfection can be further evaluated by the use of other

A.2.2 If appropriate, small imperfections, as permitted by Tables A.1 and A.3, can be removed by local
dressing, grinding, machining, or other suitable methods. Great care shall be taken to avoid introducing
new defects or imperfections.

After such a repair, the cylinders shall be re-examined, and if the wall thickness is reduced, it shall be
rechecked and be at least at minimum guaranteed wall thickness.

A.3 Ma

nufacturing imperfections and the procedure for their evaluation

The most commonly found safety- and performance-related manufacturing imperfections and their
descriptions are listed in Table A.1 for seamless steel cylinders and Table A.3 for seamless aluminium

© ISO 2013 - All rights reserved
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alloy cylinders. In addition, the manufacturing imperfections and their descriptions for features which
are not safety- or performance-related (cosmetic) are listed in Tables A.2 and A.4.

Limits for the repair or rejection of cylinders manufactured to this Technical Report are included in
Tables A.1 and A.3.

The acceptance or rejection conditions for gas cylinders are categorized into three levels, in
accordance with A.4.

The process that shall be followed at the final visual inspection is given in Figure A.1.

Production including
manufacturer inspections

v

Product acceptance stage

™ Inspections, which are covered by this
standard
Level
classification
Lz;ﬁlcjr: v?/},tlrlwr:)ﬁr Level 2: cylinder Level 3: defective
acceptable with repairable cylinder without
imperfection imperfection possibility of repair

Repair cylinder Reject cylinder

» Reject cylinder

A

A4

(P
{ Accept

Figure A;1°— Flow-diagram for the final visual inspection of gas cylinders at the time of
product acceptance

Render
unserviceable

A U “Accantanca and roaioaction conditions
Sr—ryeeepaanfteanarejecaon-econaitons

The following categorize the levels of imperfections and provide instructions depending on the severity
of the imperfection and regarding the disposition of the cylinders.

Level 1 imperfection

Conforming condition of a cylinder that has no adverse effects on the safe performance or integrity of
the cylinder. Cylinders with Level 1 imperfections are acceptable and do not require repair.

Level 2 imperfection

Non-conforming condition of a cylinder with features more severe than Level 1 imperfections. Cylinders
with Level 2 imperfections shall be rejected. If it is decided that a rejected cylinder with Level 2

© IS0 2013 - All rights reserved 3
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imperfections is to be repaired, it shall be repaired in accordance with A.2.2 and be re-inspected.
Otherwise, the cylinders are to be treated as cylinders with Level 3 imperfections.

Level 3 imperfection

Non-conforming condition of a cylinder with features more severe than Level 2 imperfections. Cylinders
with Level 3 imperfections shall be rejected. Rejected cylinders with Level 3 imperfections shall not be
repaired and shall be rendered unserviceable.

The cylinders presented to the inspector for inspection at the time of product acceptance should have
been found acceptable and should be free of imperfections to Levels 2 and 3 by the manufacturer.

A.5 Definitions

A.5.1 repair

action to ffeturn a rejected cylinder to a Level 1 condition

A.5.2 reject

cylinder that has been set aside (Level 2 or Level 3) and not allowed to go-into service

A.5.3 r¢ndered unserviceable
cylinder that has been treated in such a way as to render it impagssible for use

NOTE Examples for acceptable methods to render cylinders-unserviceable can be found in ISO 6406. Any
actions on cylinders rendered unserviceable are outside the scope of this Technical Report.

4 © IS0 2013 - All rights reserved
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Figure A.4 — Dent containing cut or gouge

a) Groove, cut b) Metallic or scale impression

Figure A.5
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