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This standard incorporates the English version of 1SO 5817,

LichtbogenschweiBverbindungen an Stahl;
Richtlinie flr die Bewertungsgruppen von UnregelmaBigkeiten
{150 5817 . 1992)

Supersedes DIN B563
Part 3, October 1985 edition.

European Standard EN 25 817 ;1992 has the status of a DIN Standard.

A comma is used as the decirmal marker,

Mational foreword

The publication of this standard is in keeping with a decision made by CEN/TC 121 to adopt, without alteration, Interna-
tional Standard IS0 5817 as a European Standard. The responsible German body involved in its publication is the Normen-
ausschull SchweiStechnik (Welding Standards Committes ).

The standard is intended 1o be used as guidance for specifying criteria for the assessment of welded joints in various
applications {e.g. structural steslwork, pressure wessels) and for testing purposes (e.g. welder approval tests or welding
procedure approval testsh,

To account for the variety of applications in practice, the quality levels given in this standard are only intended to provide
basic reference data and do not necessarily apply to specific applications.

The standard provides a basis for the assessment of both the quality of arc-welded joints and of the fabricator, It is based
on the assumpfion that the welding work is entrusted to suitably qualified and experienced personnel, and that adequate
welding processes are used.

The DIN Standards corresponding o the 150 Standards referred 0 in clause 2 of the EN are as follows:
IS0 Standard DIN Standard

150 2553 DIN 1812 Part &

IS0 4063 DIN EN 24 063

IS0 6520 DIN EN 26 520

Continued overieaf.
EN comprises 13 pages.

Beuth Verkag GmbH, Berin, has the exmciusive right of sale for German Standards [DUN-Normem),

DIN EN 25817 Engl  Price group &
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Standards referred to
(and not included in Mormative references)

DIM 192 Part 5 Symbolic representation of welded, soldered and brazed joints; indications on drawings

DIN EN 24 0683  Welding, brazing, soldering, and braze welding of metals; nomenclature of processes and reference num-
bers for symbolic representation on drawings
DIN EN 26 520  Classification of imperfections in metallic fusion welds

Previous editions
DIN 1912 Part 5: 04.27, 05.32, 05.37, 05,56, 07.60; DIN 8563 Part 1: 06.64; DIN 8563 Part 3: 04.72, 07.75, 01.79, 10.85.

Amendments

In comparison with DIN 8563 Part 3, Cotober 1985 edition, the following amendments have been made.

a) Comman quality levels have been specified for butt welds and fillet welds,

b} Other symbols have been used 1o denate the quality levels,

c) Quality levels AS and AK hawe been dropped.

d) The number and types of imperfections covered as well as the assessment criteria have been changed.

&) The standard has been revised in form and substance, leaving, however, the concept of ‘guality levels' unchanged.
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EUROPEAN STANDARD EN 25 817 o i R

NORME EUROPEENNE
EUROPAISCHE NORM July 1992

Foreword
In 1991, CEM/TC 121 decided to submit
IS0 5817:1902  Arc-welded joints - Guidance on guality levels for imperfections

UDC 621.791.75.053 : 66914 : 621.791.019

Descriptors:  Welded joints, arc welding, steels, acceplance testing, weld imperfections, acceptability.

English version
Arc-welded joints in steel

Guidance on quality levels for imperfections
(1ISO 5817:1992)

Assemblages en acier soudés a larc; Lichtbogenschweiverbindungen an Stahi;

guide des niveaux d'acceptation des Richtlinia flr die Bewertungsaruppen von
défauts (IS0 5817:1992) LinregeimaBigkeiten (150 5817 :1992)

This European Standard was approved by CEN on 1992-07-02 and is identical to the
IS0 Standard as referred to. CEN members are bound o comply with the CEM/CEMELEC
Intarnal Requlations which stipulate the conditions for giving this European Standard the
status of a national standard without any alteration,

Up-to-date lists and bibliographical references conceming such national standards may be
obtained on application o the Cenfral Secretariat or to any CEN member,

This European Standard exists in three official versions (English, French, German). A ver-
sion in any other language made by translation under the responsibility of a CEN member
into its own language and notified to the Central Secretariat has the same status as the
official versions,

CEM members are the national standards bodies of Austria, Belgium, Denmark, Finland,
France, Germany, Greece, lceland, Irefand, ltahy, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland and United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Europédisches Komitee flir Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels

to the CEN PO procedure.

Following the posilive result of the PQ, CEN/BT agreed to submit ISC 5817 ;1992 without modifications to Formal Vote.

Mational standards jdentical 1o this European Standard shall be published, and conflicting national standards withdrawn, by
1993-01-31 at the latest

In accordance with the CEN/CENELEC Internal Regulations, the following countries are bound to implement this European
Standard: Austria, Belgium, Denmark, Finland, France, Germany, Greece, lceland, Ireland. Haly, Luxembourg, Netherlands,
Morway, Portugal, Spain, Sweden, Switzerland and United Kingdom,

Endorsement notice

The text of the International Standard IS0 5817 :1992 was approved by CEN as a European Standard without any modifi-
cation.

£ 1992,  Copyright reserved to all CEN members. Ref. No, EN 258171992 E
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Intreduction

This International Standard shouid be used as a reference in the drafiing
of application codes and/or other application standards. It may be used
ywi_thin a total guality system for the production of saiisfactory welded
joints. It provides three sets of dimensional values from which a
selection can be made for a particular application. The guality level
necessary in each case should be defined by the application standard
or the responsibie designer in conjunction with the manufacturer, user
and/or other parties concerned. The level shall be prescribed before the
start of production, preferably at the inquiry or order stage. For special
purposes, additional details may need to be prescribed.

The quality levels given in this International Standard are intended to
provide basic reference data and are not specifically related to any
particular application. They refer to the types of welded joints in a fab-
rication and not to the complete product or component itself It is poss-
ible, therefore, for different quality ievels to be applied io individual
welded joinis in the same product or component.

Qualily levels are listed in table 0.1.

Table 0.1 — Quality lovels for weld Imperfections

Level symbol Quality level
D Moderate
c Intermediate
B Sirirgent

The three guality levels are arbitrarily identified as D, C and B and are
intended to cover the majority of practical applications.

It would normally be hoped thal for a particular weided joint the dimen-
sional limits for imperfeclions could all be covered by specifying one
quality level. In some cases, however, e.g. for certain type of steels and
_stru-:tures as well as for fatigue loading or leak tightness applications,
it may be necessary lo specify different quality levels for different

imperfections in the same welded joint or to include additional require-
ments.

The choice of quality level for any application should take account of
design considerations, subsequent processing, e.g. surfacing, mode of
stressing (e.g. static, dynamic), service conditions (e.g. temperature,
environment), and consequences of failure. Economic factors are also
important and should include not only the cost of welding but also that
of inspection, test and repair.

Although this international Standard includes lypes of imperfections
relevant to the arc welding processes given in clause 1, only those

which are applicable to the process and application in question need to
be considered.
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imperfections are quoled in terms of their actual dimensions, and their
detection and evaluation may require the use of one or more methods
of non-destructive testing. The detection and sizing of imperfections is
dependent on the inspection methods and the extent of testing specilied
in the application standard or contract.

This International Standard does not include details of recommended
methods of detection and sizing and, therefore, it needs to be sup-
plemented by requirements for examination, inspection and testing. It
should be appreciated that methods of non-destructive examination may
nol be able to give the detection, characterizalion and sizing necessary
for use within certain types of imperfections shown in table 1.

Although this International Standard covers a material thickness range
of 3 mm to 63 mm, it may well be applicable to thicker or thinner joinls
provided consideration is given to those technical factors which may
influance the situation.



1 Scope

This International Standard provides guidance on
levels of imperfections in arc-welded joints in steel,
Three levels are given in such a way as to permit
application for a wide range of welded fabrications.
The levels refer to production quality and not to the
fitness-for-purpose [see 3.1) of the product manu-
factured.

This International Standard applies to
— unalloyed and alloyed sieels;

— the following welding processes and their de-
fined sub-processes in accordance  with
IS0 4063

11  metal-arc welding wilhout gas prolection;
12 submerged-arc welding;

13 gas-shielded metal-arc welding;

14 gas-shielded welding with non-consums-
able electrode;

15 plasma arc welding;

— manual, mechanized and automalic processes;
— all welding positions,
— bhutt welds, fillet welds and branch connections;

— materials in the thickness range 3 mm to
63 mm.

When significant deviations from the joint ge-
ometries and dimensions described in this Inter-
national Standard are present in the welded product,
it is necessary to evaluate to what extent the pro-
visions of this standard can apply.

Metallurgical aspecls, e g. grain size, hardness, are
not covered by this International Standard.
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2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All stan-
dards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of ap-
plying the most recent editions of the standards in-
dicated below. Members of IEC and |S0O maintain
registers of currently valid International Standards.

IS0 2553:1984, Welds — Symbolic representation on
drawings.

IS0 4063:1990, Welding, brazing, soldering and braze
welding of metals — Nomenciature of processes and
reference numbers for symbolic representation on
drawings,

ISO 6520:1982, Classification of imperfections in
melallic fusion welds, with explanations.

3 Definitions

For the purposes of this International Standard, the
following definitions apply.

3.1 fitness-for-purpose: A product is fit for its in-
tended purpose when it functions satisfactorily in
service during its slipulated lifelime. The product
may deteriorate in service, but not lo such a degree
that fracture and subsequent failure occurs. Prod-
ucts may, of course, be misused or overloaded: it is
presumed that the actual conditions during service
correspond 1o the inlended conditions. including
statistical variations, e.g. live loads,

Fage 6
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3.2 Weld thickness

3.2.1 fillet weld thickness, a@; nominal throat thick-
ness: Height of the largest isosceles triangle that
can be inscribed in the weld section (see I1SO 2553).

HOTE 1  In countries in which the leg length, 2, is used
as the dimension of a fillet weld, the limits for
imperfections may be reformulated so that they refer to
the leg length.

3.2.2 butt weld thickness, 5: Minimum distance from
the surface of the part to the bottom of the pen-
etration, which cannot be greater than the thickness
of the thinner of the parts (see 1S0 2553).

1.1 short imperfections: One or mare imperfections
of total length not greater than 25 mm in any
100 mm length of the weld or a maximum of 25 %
of the weld length for a weld shorter than 100 mm.

3.4 long imperfection: One or more imperfections
of total length greater than 25 mm in any 100 mm
length of the weld or a2 minimum of 25 %; of the weld
length for a weld shorter than 100 mm,

3.5 projected area: Area given by length of weld
examined multiplied by the maximum width of weld.

3.6 surface crack area: Area to be considered after
fracture.
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4 Symbols

The following symbols are used in table 1.

a nominal fillet weld throat thickness (fillet thick-

ness)
b width of weld reinforcement
d diameter of pore
h  size (height or width) of imperfection
! length of imperfection

5 nominal butt weld thickness or, in the case of
partial penefration, the prescribed depth of pen-
etration

{  wall or plate thickness

2 leg length of fillet welds (in case of isosceles
right angle triangular section z= a-‘ﬁ‘-]

5 Evaluation of welds

Limits for imperfeclions are given in table 1.

A welded joint should normally be evaluated sep-

arately for each individual type of imperfection
{Mos. 1 to 25).

Different types of imperfection occuring at any
cross-section of the joint may need special con-
sideration (see Mo, 26).



Table 1 — Limits for imperfections
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Hao,

Imperfection
degipnation

150 6520
reference

Remarks

Limite for imperfectiom for quality levels

Moderate
D

Intermediate

c

Stringent
B

Crachs

Al bypes of gracks except micro cracks
A1 = 1mm”) craler cracks, ses No 2

Mel permitted

Cralar crack

Permilted

Mot permitted

Porosiby and
gas pores

2011
2002
2014
207

The foliowing conditicns and limita for
Imperfections shall be fulfiled

A} Madimium dimension of the surmmation of the
projecied or surface crack area of the
imperfection

Bl Marimum dirmension of a single pore for
— bt welds
—  Milled welds

) Mawimum dimension far 2 single poms

Localized
(elustered)
porosity

4 %

&< 054
Ghia
5 mm

2%

d=04 3
G4 g
4 mm

d£03s
03a
3 mm
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Imperfection

150 8520

Limits for imparfectiona for quality levels

Tha total pore srea wilhin {he cluster should be
surnmed and calcuialed 25 a percentage of Lthe
greater of the bwo areas an envelope surrodnd-
ing 3l the pores ar a circle with 3 dlameter cor-
responding fo the weld widlh

The permitted porous ares should be local. The
possibility of masking olher imperfections
showdd be taken inte censiderstian

The tallowing conditions and limits far
imperfections shall be fulfilled,

ah Maximum dimension of he summation of the
projected of surface crack area of the
imperfaclion

bl Maximum dimension of a single pore for
—  butt welds
— Tillet walds

¢} Mammum dimension for focalized clustered
porosity

16 %

R
0% s
4 mm

d=04s
G =
Imm

4%

d=03;5
0.3
2 mm

Elengated
cavities,
wor mboles

2015
2018

Leng Imperfeciions lor
= butt welds
= fillet welds

In any case, maximem dimension for elongaled
cavitles, wormhales

h=05:
a5

2 mm

Mol permitied

Short imperfections for
butt welds
—  Tilkel weelds

In amy case, maximum dimension for elongated
cEvilies wormholes

Azx05¢
0.5

4 mm of Not
Larger Than
Thicknass (NLTT})

Mol permitied

=04y
044
I mmoer MLTT

b0
0.3
2 mm oor HLTT
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Figure &

J/ +— Mominal penetration
= Actual penetraticn

Figure B

Actual penatration
Mominal penetration

V788

h=02s
max. 2 mm

Shart imperfeciions

hesD,ls,
max. 1.5 mm

imte Siringent
W | resignation | referemus Remarks Madarale Intermed nge
D c -]
Ll Solid in- ] Lang lmperdecticns for
{olner than w2 MU s
copper) = filetwelds Mol parrmified Mol permithed
In any camw maximum dmension for solid in- 2. mm
clusions
Short imperfsctions lor
—  butt welds hs TSy h=04dr heods
— fillsd walds 0.5a 04a 03a
I any case, maximum dimession for solid . 4 mim or Hed 2 mm af NLTT 2 mm or NLTT
elirsions Larger Than
Thickmass [MLTT)
7 Copper in- 3043 Mot permithed
clusions
g Lack of 401 Permitied, but only Mot permitted
fusion (in- intermittenthy and
camplels nol breaking the
fuslam) surfaces
] Lack of pen- 402 5 Long imparfections: M permitied
gtration fin- Mominal penetration Net permitted
compiete ;
pefwtaadion) Agtual penetration
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imita for Imparfections for quality levels
Limitz for imperfections for quality fevels -
Imparfection | 150 8520 S | MENINON: | MRCERIEN Remarks Moderate Intermediate Stringent
designation rall o8 Remarks Moderate Intermediate Stringent desipnation reflerence nge
D e B ¢ s "
Bad Tit-up, An ewcezsive or insulficient gap betwean the h<1mm+03a, hEtSmm+02a | h=05mm+01a 1% Fillat weld = ACTIN b i e '“.'m":mw thicknass LoRg Impartectione Nt pemitied
Tiltet walds paris to be joined max. 4 mm max, 3 mm max, 2 mm having 2 smailer than that prescribed 14 net be re- Mot permitied
: {hraal hick- garded as being imperfes il the actual throat
mess smaller thickness with a compensating greater depth of
than the penelration complies with the nominal value
mominal
Shorl imperfectians;
il i wald
= Mot AE03mm40ia
E Actual weld max. 2 mm ma. | mm
Gaps exceading the appropriate limit may in
cariain cases be compensaled for by a corre- -
sponding increase in the throat
Undancut 2011 Smooth transition is required b 1.5 mm ks 1.0 mm B 05 mm
5012 16 Exceseive 504 B imms 1,28 b omim o+ 08 b, he i mme03h
penatration 1 max, 5 mm man. 4 mm max. 3 mm
g - s
£
B
17 Lacal 5041 Fermited Oeeasional local excess permitied
prefruslan
18 | Linear mis- sa7 The limils relale to deviallons from the correct Figure A — Plates and longitudinal weids
alignren posilion. Unless otherwise spacified, the corrsct
Evcess weld £02 Smocth transition is required b tmm i025h | B imm+0Sh | g limm+0ls rosition is Ihat whan Ths cemtralings coinclde h=D25y h=o15y, LEL A RA
miatal max. 10 mim max. T mm mak. 5 mm {see also clause 1) max. § mm WAL N P frax. 3 mm
\ b r refers fo the smaller thickness
I
1 Fa
L B iy
#a Z,t AN
Excessive 503 he1mm+0258 | A€ 1mm+0.158 | A5 I mm+0.1h
camsexity max § mm max, 4 mm max, 2 mm
Figura B — Circumferential welds
k05
mas. 4 mm max, I mm max 2 mm
Fillgt wald —_ For mamny Applications a throat thickness greater b1 minnd 0,3 4, A Imm4+02a B Imme015a -
hawing & than the nominal one may nol be a reason Tor max. 5 mm ma, 4 mm mas. 3 mm
threal thick- rejacton
aler
i b Actual weld
maminal MNominal weld
value
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Limite for imparfactions for quality levels

Limits for Imperfections for quality levels

tmperfection 150 8520
Ma. designation F Remarks Moderate Intermediate Siringent
1] [ B
b3 Muflipha = For thicknesses 5 o 10 mm or 2 & 10 mm or Maximum lolal hedghl of shorl imperfections T &
imperfections lezs, special consideration may be necessary, 0,25 5 or 0,25 a, 02150002 a 0155000154,
::;T:“T"' mao. 10 mm mas. 10 mm max 18 mm

£
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bz

-
-

1) See annex A

25

Imperfection 150 6520
Mo designation | reference Remarks Moderate Intermediate Stringant
o c -]
18 Incompletaly i1 Smoath transition is required. Long imperfections;
filled groows Net parmitied
#aaqing o Short imperfactions-
h=82i5 hoag@dt, b= 0,05 ¢,
Ju] man 2 mm max 1 mm max. &5 mm
= |
F 7 : ;
ZONNE=
20 Excessive 512 It is assumed that an asymmetric fillet weld has A 2mm+02a fr=2mm:05a k= 1,5 mm
.ay.m'lmttrjr mal Been evpressly prescribed +B15 e
filled weld
h
. )
]
@)
£y
d| Rool 515 Smaoth transition is required ko 1,5 mm b 1 mm b= 0.5 mm
contavily
Shrinkage 5013
EERE ]
3
22 Crierlap 506 Shert Mol permitied
Imperfections are
parm ifhed
23 Poor restar! 517 Permitted Mol perrpitied
24 | Stray Nash 601 Acceptance may be influgnced by post traatment.
or arc strike Accaplance depends on type of parend matal, with particitar
raference lo crack sensitivity,
Spatter €02 Acceplance depends on applicalions,
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Annex A
{informative)

Additional information and guidelines for use of this International Standard

This International Slandard specifies requirements
for three levels of acceptance for imperfections in
welded joints of steel for arc welding processes ac-
cording to the scope and for weld thickness 3 mm lo
63 mm. It may be used — where applicable — for
other fusion welding processes or weld thicknesses.

Different parts are very often produced for different
applications but to similar requiremenls. The same
requirements should, however, apply to identical
paris produced in different workshops to ensure that
work is carried out using the same criteria. The
consistent application of this International Standard
is one of the fundamenta! comerstones of a quality
assurance syslem for use in the production of
welded structures.

In table 1, figures for multiple imperfections (No. 26),
show a theoretical possibility of superimposed indi-

vidual imperfeclions. In such a case the total sum-
mation of all permitted deviations should be
restricted by the stipulated values for the different
quality levels. However, the wvalue of a single
imperfection may exceed > h e.g. for a single pore.

This International Standard may be used in con-
junction with a catalogue of realistic illustrations
showing the size of the permissible imperfections
for the various acceptance levels by means of
photographs showing the face and root side and/or
reproductions of radiographs and of photomacro-
graphs showing the cross-seclion of the weld. This
catalogue may be used with reference cards to as-
sess lhe various imperfections and may be em-
ployed when opinions differ as to the permissible
size of imperfections.
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