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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 proce@lures used to develop this document and those intended for its further maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

This documentisintended to be used as areference in drafting application codes and/or other application
standards. It contains a simplified selection of laser and electron beam welding imperfections based on

the

designations given in ISO 6520-1.

Some imperfections described in ISO 6520-1 have been used directly and some have been grouped
together. The basic numerical referencing system from ISO 6520-1 has been used.

The purpose of thls document is to deflne the dlmenswns of typlcal 1mperfect10ns Wthh can be

It V
imp
spe
The
sub

tem
inte

br stage. For special purposes, additional details can be prescribed.

quality levels given in this document provide basic reference data and‘are not specific:
ny particular application. They refer to the types of welded joint_in fabrication and
plete product or component itself. Therefore, it is possible that different quality levels

individual welded joints in the same product or component.

vould normally be expected that, for a particular welded joint, the dimensional
erfections can all be covered by specifying one quality lével. In some cases, it can be n{
Cify different quality levels for different imperfections\in the same welded joint.

choice of quality level for any application is expected to take account of design cons
Kequent processing (e.g. surfacing), mode of stressing (e.g. static, dynamic), service cong
perature, environment) and consequences of failure. Economic factors are also imports
nded to include not only the cost of welding, but also of inspection, test and repair.

Al
in

t

ough this document includes types6f imperfection relevant to the beam welding proc
e Scope, only those which are applicable to the process and application in question

conpkidered.

Imperfections are quoted in-terms of their actual dimensions, and their detection and
can|require the use of one or‘more methods of non-destructive testing. The detection an
imperfections are dependent on the inspection methods and the extent of testing speci

ap
Thi

The
stri
grim

ication standard or-¢ontract.
5 document does)not address the methods used for the detection of imperfections.

values given for imperfections are for welds produced using normal welding prac
hgent requirements as stated in quality level B can include additional manufacturing prd
1ding)dressing.
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Electron and laser-beam welded joints — Requirements
and recommendations on quality levels for
imperfections —

Part 2:
Aluminmium, magnesium and theiralioysand pure copper

1
Thi

Scope

5 document gives guidance on levels of imperfections in electron and laser beam welde

aluminium, magnesium and their alloys and pure copper. Three levels are given in such 3
it application for a wide range of welded fabrications. The levels refer to production quality and

per
not

Thi

Wh
pre
can

NOT

Met
by t

Thi
rec
in y

to the fitness-for-purpose of the product manufactured.

5 document applies to electron and laser beam welding of:
aluminium and its alloys;

magnesium and its alloys;

pure copper (e.g. Cu-ETP1 CW003A, Cu-ETP CWO044A, Cu-FRHC CW005A4, Cu-FRTP CWO00
CWO007A, Cu-OF CW008A, Cu-OFE CW0094, Cu-PHC CW020A, Cu-HCP CW021A, Cu-PHC
Cu-DLP CW023A, Cu-DHP CW024A);

all types of welds welded with or withgut additional filler wire;
materials equal to or above 0,5 mni-thickness for electron and laser beam welding.

bn significant deviations from the joint geometries and dimensions stated in this dog
bent in the welded product,itis necessary to evaluate to what extent the provisions of thij

apply.
E For circular welds, a lower quality level can be specified for the fade-out zone.

allurgical aspeetS/e.g. grain size, hardness, hydrogen embrittlement (pure copper) are 1
his document.

5 document is directly applicable to visual examination of welds and does not includg
mmended methods of detection or sizing by other non-destructive means. There are
sing these limits to establish appropriate criteria applicable to non-destructive testin

suc

bd joints in
way as to

bA, Cu-OF1
E CWO022A,

ument are
document

ot covered

details of
difficulties
b methods,

h “as ultrasonic, radiographic and penetrant testing, and they can need to be supple

mented by

requirements for inspection, examination and testing.

2

Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 10042, Welding — Arc-welded joints in aluminium and its alloys — Quality levels for imperfections

© IS0 2021 - All rights reserved
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3 Term

No terms a

s and definitions

nd definitions are listed in this document.

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 Electropedia: available at http://www.electropedia.org/
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5 Evalu

Limits for
applied to

T COTIITY

distance between two imperfections (pore, cavity)
width of weld

required width of weld

width of weld root

maximum size of an imperfection (pore, cavity)
projected areas of pores or cavities

size of the imperfection (height, width)

deviation from the weld penetration

length of imperfection (measured in any direction)
weld length under consideration (weld Iength examined)
length of combined porosity (affected weld length)
weld penetration

weld penetration in T-joint

work-piece thickness

angle of angularmisalignment

ation of'welds

mpeffections are given in Table 1. These limits apply to the finished weld and may als¢ be
hirintermediate stage of fabrication.

If a method other than macro examination is used for the detection of imperfections, only those
imperfections which can be detected with a maximum magnification of tenfold shall be considered.
Cracks (see Table 1, No 1.1, No 1.2, No 2.1 and No. 2.2) and micro lack of fusion (see Table 1, No 1.5 and
No 2.7) are excluded.

A welded joint should normally be evaluated separately for each individual type of imperfection.

Any two adjacent imperfections separated by a distance lesser than the major dimension of the smaller
imperfection shall be considered a single imperfection.

For joints made of base materials having different thicknesses, the evaluation of the defects shall be
based on the thickness of the thinnest base material. For stake welds made in parallel joints and lap

© ISO 2021 - All rights reserved
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joints, the evaluation of the defects shall be based on the sum of the thickness of the base materials for
full penetration welds, and on the designed fusion penetration for partial penetration welds.

Annex A includes examples of determination of percentage (%) porosity and Annex B includes additional
information for the use of this document.
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