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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.
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Introduction

This document is intended to be used as a reference in the drafting of application codes and/or other
application standards. It contains a simplified selection of fusion weld imperfections based on the
designations given in ISO 6520-1.

Some of the 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 this document is to specify dimensions of typical imperfections which might be
expected in normal fabrication. It may be used within a quality system for the production of welded

jointd. It provides three sets of dimensional values from which a selection can be made fo
applig¢ation. The quality level necessary in each case should be specified by the applicatior
the r¢sponsible designer in conjunction with the manufacturer, user and/or otherpartig
The quality level shall be prescribed before the start of production, preferably at\the enq
stage| For special purposes, additional details may be prescribed. If the welds will be
coatefl with a protective coating, lining or paint, the welds might require ‘more thorou
ent or surface finishing to achieve the requirements in ISO 8501-3.

treat

The JZality levels given in this document provide basic reference data and are not specif
to any particular application. They refer to types of welded joint ify fabrication and not to
prodyct or component itself. It is possible, therefore, that different quality levels ar
indivldual welded joints in the same product or component.

The 1
possi

hain part of the document takes no account for fitness or design for purpose. Ani
hility to address design for purpose for fatigue applications.

[t would normally be expected that for a particularwelded joint the dimensional limits for i
can all be covered by specifying one quality level.In some cases, it can be necessary to spe
quality levels for different imperfections in.the same welded joint. The choice of quality
appligation should take account of design‘donsiderations, subsequent processing (e.g. surf
of strgssing (e.g. static, dynamic), serviceweonditions (e.g. temperature, environment) and d
of failure. Economic factors are also important and should include not only the cost of wel
of inspection, testing and repair.

Althopgh this document inclydes types of imperfection relevant to the fusion welding prd
in Clquse 1, only those which are applicable to the process and application in questiol
consiglered.

Impel
can r
impet
stand

fections are_quoted in terms of their actual dimensions, and their detection an
bquire the use of one or more methods of non-destructive testing. The detection

ard or<eontract.

document does not address the methods used for the detection of imperfectio

methods.

a particular
standard or
s concerned.
1iry or order
subsequently
bh post weld

cally related
the complete
e applied to

ex B gives a

nperfections
cify different
level for any
acing), mode
onsequences
ding but also

cesses listed
h need to be

d evaluation
hnd sizing of

fectionsds,dependent on the testing methods and the extent of testing specified in thie application

ns. However,
ifferent NDT

This document is directly applicable to visual testing of welds and does not include details of
recommended methods of detection or sizing by non-destructive means. It should be considered that
there are difficulties in using these limits to establish appropriate criteria applicable to non-destructive
testing methods, such as ultrasonic testing (UT), radiographic testing (RT), eddy current testing (ET),
penetrant testing (PT) and magnetic particle testing (MT) and that these will possibly need to be
supplemented by requirements for inspection, examining and testing.

The values given for imperfections are for welds produced using normal welding practice. Requirements
for smaller (more stringent) values as stated in quality level B may include additional manufacturing
processes, e.g. grinding, TIG dressing.

Annex B gives additional requirements for welds subject to fatigue.
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INTERNATIONAL STANDARD ISO 5817:2023(E)

Welding — Fusion-welded joints in steel, nickel, titanium
and their alloys (beam welding excluded) — Quality levels
for imperfections

1 Scope

ocument specifies quality levels of imperfections in fusion-welded joints (excgpt for beam
weldipg) in all types of steel, nickel, titanium and their alloys. It applies to material thickngss = 0,5 mm.
rs fully penetrated butt welds and all fillet welds. Its principles can also beyappli¢d to partial-

Threg quality levels are given in order to permit application to a wide range of welded fabrjication. They
are designated by symbols B, C and D. Quality level B corresponds te_the highest requir¢gment on the

1 types of loads are considered, e.g. static load, thermal'load, corrosion load, pressure load.

npn-alloy and alloy steels;
b) nfickel and nickel alloys;

c) titanium and titanium alloys;

d) npanual, mechanized and autematic welding;

e) a|l welding positions;

f) a]l types of welds, e.g-butt welds, fillet welds and branch connections;

g) the following welding processes and their sub-processes, as defined in ISO 4063:

—+ 11 metal'arc welding without gas protection;

—+ Ll2\8ubmerged arc welding;

-+ 43 gnc-chip]dpd metal arc \Amlding;

— 14 gas-shielded arc welding with non-consumable tungsten electrode;
— 15 plasma arc welding;
— 31 oxyfuel gas welding (for steel only).

Metallurgical aspects, such as grain size and hardness, are not covered by this document.

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.

©1S0 2023 - All rights reserved 1
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[SO 25901 (a

3 Terms

1l parts), Welding and allied processes — Vocabulary

and definitions

For the purposes of this document, the terms and definitions given in the ISO 25901 series and the
following apply.

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

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

IEC Elec

3.1
quality leve
description d

3.2

short imper]
<welds 100
100 mm of tH

3.3

short imper
< welds less
of the weld

3.4

systematic imperfection

imperfection
single imper

3.5

projected arx

area where
two-dimensi

Note 1 to entr]
thickness whd

- - G | A ladndn. LL 1 b - L
TUpculd. davdlldUlT dt LItLpPsS.//7 VW VW W.CICTL LI UPTUIA. Ul 5/

fthe quality of a weld on the basis of type, size and amount of selected imperfections

fection
Inm long or longer> imperfection whose total length is not greatér than 25 mm
e weld which contains the greatest number of imperfections

fection
than 100 mm long> imperfection whose total lengthuis)not greater than 25 % of the |

that is repeatedly distributed in the weld*over the weld length to be tested, the siz
fection being within the specified limits

ea
mperfections distributed along the volume of the weld under consideration are in
onally

y: In contrast to the crgss-sectional area, the occurrence of imperfections is dependent on th
n exposed radiographically (see Figure 1).

n the

ength

eofa

haged

e weld
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3.6
Cross
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3.7

smodth transition

even
matel

3 b 5 6
rection of rays 3 sixfold thickness 5 twofeld thickness

ur pores per volume unit 4  threefold thickness 6 _Cenefold thickness

‘e 1 — Radiographic films of specimens with identical occurrence of pores per

-sectional area
o be considered after fracture or sectioning

urface with no irregularities or sharpness at the transition between the weld bead a1
ial and/or the adjacent welding bead(s)

3.8

FATx

classification reference to S-N-curve

Note 1
Note 7

Note 3

fatigIe class

to entry: x is the stress-range in MPa at 2 - 10° cycles.
to entry: Fatigue properties are described by S-N curves (stress-number of cycle-curves).

to entry: See.Annex B.

volume unit

nd the parent
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4 Symbols

a nominal throat thickness of the fillet weld (see also ISO 2553)

a, actual throat thickness (throat thickness of the finalized weld) (see ISO/TR 25901-1)
A area surrounding the gas pores

b width of weld reinforcement

d diameter of gas pore

dy diameter of area surrounding the gas pores

h height or width of imperfection
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i penetration in fillet welds

l length of imperfection in longitudinal direction of the weld

L, length of projected or cross-sectional area

r radius of weld toe

s nominal butt weld thickness

t wall or plate thickness (nominal size)

Wy, widtth of the weld or width or height of the cross-sectional area
z leg length of a fillet weld (see also ISO 2553)

a ang

B ang

5 Assess

le of weld toe

le of angular misalignment

ment of imperfections

Limits for imperfections in accordance with ISO 6520-1 are given in Table 1.

If, for the de
considered v
micro lack of

Systematic i

tection of imperfections, macro-examination is used) only those imperfections sh
Uhich can be detected with a maximum of tenfold’magnification. Excluded from th
fusion (see Table 1, 1.5) and microcracks (see Table 1, 2.2).

mperfections are only permitted in quality<level D, provided the other requireme

Table 1 are filfilled.

A welded jo
Table1,1.1t

Different tyq
(see multiplg

The limits fo

b 3.2).

es of imperfection occurring.at any cross-section of the joint need special conside
imperfections in Table 1,@:1).

for a single imperfection are notexceeded.

Any two adj
smaller impe

cent imperfections separated by a distance smaller than the major dimension
rfection shall’be considered as a single imperfection.

all be
lis are

nts of

nt should usually be assessed separately for each individual type of imperfection (see

Fation

- multiple imperfections (see Table 1) are only applicable for cases where the requirements

bf the
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Annex A
(informative)

ISO 5817:2023(E)

Examples of determination of percentage (%) porosity

Figures A.1 to A9 give a presentation of different percentage porosities. This should assist the

assessment of porosity on projected areas (radiographs) or cross-sectional areas.
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Figure/A.3 — 2 surface per cent, 30 pores,d =1 mm
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Figure A.5 — 3 surface per cent, 45 pores,d =1 mm
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