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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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
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.

Limits on some of the individual imperfections described in ISO 6520-1 have been prescribed directly
whereas some have been grouped together. The basic numerical referencing system from 1SO 6520-1

has

been used.
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quatity tevels given i this document provide basic Teference data and are not Specitics
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 devels

ndividual 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 level. In some casgs, it can be ng
Cify different quality levels for different imperfections in the same welded joint.
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se considerations may lead to the need to include additiofial requirements on weld qual
hose referred to in this document. Economic factors are dlso important and are intendec
only the cost of welding, but also of inspection, test and repair.
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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
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Thd
stri
pro
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e scope, only those which are applicable to_the process and application in question

ication standard or contract.

values given for imperfections are for welds produced using normal welding prac
ngent requirements as stated in quality level B can include the need for additional mar
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Electron and laser-beam welded joints — Requirements
and recommendations on quality levels for
imperfections —

Part 1:

St

1

Thi
lase
as

for-

Thi

Thd

0
higlest requirement of the finished weld. The levels refer to production quality and not to {

el, mickel, titamium and theiratioys

Scope

5 document gives requirements and recommendations on levels of impetfections in el
r-beam welded joints in steel, nickel, titanium and their alloys. Three levels are given in
permit application for a wide range of welded fabrications. Quality level B correspq

purpose of the product manufactured.

5 document applies to electron and laser beam welding of:

steel, nickel, titanium and their alloys;

all types of welds welded with or without additional filler wire;

materials equal to or above 0,5 mm thickness for electron and laser beam welding.

exp
joi

application. The quality level necessary in each case is defined by the application stand
responsible designer in conjunction-with the manufacturer, user and/or other parties cong
quallity level is expected to be ptescribed prior to the start of production, preferably at the

ord

Wh
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can

Met
Thi
is d
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ected in normal fabrication. It can bexsed within a quality system for the production
s. It provides three sets of dimensiofal values from which a selection can be made for 3

br stage. For special purposes, additional details may need to be prescribed.

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

apply.
allurgical aspects, e.g. grain size, hardness are not covered by this document.

5 docunmient does not address the methods used for the detection of imperfections. Thig

bctron and
such a way
nds to the
he fitness-

purpose of this document is to define-the dimensions of typical imperfections whiich can be

of welded
particular
ard or the
erned. The
enquiry or

ument are

document

document
bmmended

irectly~applicable to visual examination of welds and does not include details of rec
hods of detection or sizing by other non-destructive means. There are difficulties in

limt1

radiogr

aphic and penetrant testing, and they can need to be supplemente by additional re

for inspection, examination and testing.

2

Normative references

There are no normative references in this document.

3

Terms and definitions

No terms and definitions are listed in this document.
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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/

4 Symbols (and abbreviated terms)

For the purposes of this document, the following symbols apply.

AL diftance between tTwo IMperfections ( pore, cavity)
b width of weld

b, refjuired width of weld

d maximum size of an imperfection (pore, cavity)

f prpjected areas of pores or cavities

size of the imperfection (height, width)

h4 dejviation from the required weld penetration

| lemgth of imperfection (measured in maximum size direction)
L weld length under consideration (weld length examined)

L. length of combined porosity (affected weld length)

s wg¢ld penetration

51 w¢ld penetration in T-joint

t workpiece thickness

B angle of angular misalignment

5 Assegsment of imperfections (adapted to ISO 5817 and ISO 12932)

Limits to imperfections dre given in Table 1. These limits apply to the finished weld and may als¢ be
applied to an intermediate stage of fabrication.

A welded jpint shotild' normally be assessed separately for each individual type of imperfection.

Any two adljacent imperfections separated by a distance less than the major dimension of the smgller
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
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.

Annexes A and B include examples and additional informations for using this document.

2 © IS0 2019 - All rights reserved
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