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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
prepanng Intemational 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, governmenial and non-
governmerdal, in liaison with I1SO, also take part in the work. 1SO
collaborates closely with the International Electrotechnical Commission
{IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circultated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote,

international Standard 1SO 13919-1 was prepared by the Eurcpean
Committee for Standardization (CEN) in collaboration with 1S0O Technical
Committee TC 44, Welding and allied processes, Subcommittee SC 10,
Unification of requiremnenits in the field of metal welding, in accordance with
the Agreement on technical cooperation between 1SO and CEN {Vienna
Agreement).

ISO 13919 consists of the following parts, under the general title
Welding — Electron and laser beam welding joints — Guidance on quality
levels for imperfections:

— Part 1: Steel
— Part 2: Aluminiurm and its weldable alloys

Annex A of this part of ISO 13319 is for information only.
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Foreword

The text of EN 1SO 13919-1:1996 has been prepared by Technical
Committee CEN/TC 121 "Welding", the secretariat of which is held
by DS, in collaboration with Technical Committee ISO/TC 44
"Welding and allied processes™.

This European Standard is composed of the two following parts:

-Part 1: Steel;
-Part 2: Aluminium and its weldable alloys.

This European Standard shall be given the status of a national
standard, either by publication of an identica! text or by
endorsement, at the latest by February 1997, and conflicting
national standards shall be withdrawn at the latest by
February 1997.

According to the CEN/CENELEC Internal Regulations, the national
standards organizations of the following countries are bound to
implement this European Standard: Austria, Belgium, Denmark,
Finland, France, Germany, Greece, [celand, Ireland, Italy,
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden,
Switzerfand and the United Kingdom.

Introduction

This European standard should be used as a reference in the drafting of application codes and/or for other
application standards. It may be used within a total quality system for the production of satisfactory welded
joints. It provides thres sets of dimensional values from which a selection can be made for a particular
application. The quality level necessary in each case shouid be defined by the application standard or the
responsible 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 spacial purposes,
additional details may need to be prescribed.

The guaiity levels given in this standard are intended to provide basic reference data and are not specifically
retated to any particular application. They refer to welded joints and not the complete product or component
itself. it is possible, therefore, for differant quality levels to be applied to individual welded joints in the same
product or component. Quality lavels are listed in table 1.

Table 1: Quality leveis for weld imperfections

Level symbol Quality lavel

D Modaratae
C Intarmadiate
B Stringent

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

If higher requirements are made on welds than compatible with the above lavels {e.g. for dynamic loading) such
walids may be machined or ground after weiding in order to remove surface imperfections.

It would normally be hoped that for a particular welded joint the dimensional limits for imperfections could all
be covered by specifying ona quality level. In some cases, hawever, e.g. for certain types of steels and
structures as wefl as for fatigue loading or leak tightness applications it may be necessary to specify different
quality lavels for ditferent imperfections in the same welded joint or to include additional requiraments.

The choice of quality lavel for any application should take account of design considerations, subseguent
processing, e.g. surfacing, moda of stressing (e.g. static, dynamic}, service conditions le.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.

Althibugh this standard includes types of imperfactions relevant to the electron and lagser beam welding
progesses, only those which are appiicabla to the process and application in question need to be considered.

Imp?rfections are quoted in tarms of their actual dimensions, and their detection and evaluation may require the
use 'of one or more methods of non-destructive tasting. The detection and sizing of imperfections is dependent
on the inspection methods and the extent of testing specified in the application standard or contract.

This standard does not inciude details of racommended methods of detection and sizing and, therefore, it naeds
to be supplemented by requirements for examination, inspection and testing. it should be appreciated that
methods of non-destructive examination may not ba able to give the detection, characterisation and sizing
necessary for use within certain types of imperfactions shown in table 2.

Although this standard covers a material thicknesses (penstration depths) from 0,6 mm and above for electron
and laser beam welding. It should ba noted that tha permitted size for all types of imperfaction has an absoluts,
upper limit. Application for thicknesses above 50 mm for elactron beam welding and 12 mm for laser beam
welding is, for that reason, usually safe, but may be overly conservative and may raquire special precautions,
such as weid bead dressing in order to comply with tha limits for reinforcemnent and undercut. Attention should
be paid to such precautions during approval testing of the weiding procedure and aiternative requirements may
hava to be specified, if necessary.
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1 Scope

This standard gives guidance on levels of imperfactions in electron and laser beam welded joints in steel.
Three levels are given in such a way as to permit appiication for a wide range of welded fabrications. The levals
refer to production quality and not to the fitness-for-purpose of the product manufactured.

This standard applies to electron and laser beam welding of:
- unalloyed and alloyed steeis;
- ail 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.

When significant deviations from tha joint geometries and dimensions stated in this standard are present in the
welded product, it is necessary to evaluate to what extent the provisions of this standard can apply.

Metallurgical aspects, e.g. grain size, hardness are not covered by this standard.

2 Normative referances

This European Standard incorporates by dated or undated refarence, provisions from other publications. These
normative references are cited at the appropriate places in the text and the publications are listed hereafter.
For dated references, subsequent amendments to or revisions of any of these publications apply to this
European Standard only when incorporated in it by amendment or revision. For undated references the latest
gdition of the publication referred to applies.
EN 25817

Arc waided joints in steel - Guidance on quality levels for imperfections (ISO 5817:1992)

EN 26520.
Classification of imparfections in metallic fusion welds, with explanations (IS0 6520:1982)
3 Symhois
The following symbols are used in table 2:
AL distance betwean two imperfections (pore, cavity)
b width of weld
d maximum size of an imperfaction (pore, cavity)
f projected areas of pores or cavitiss
g distance from centerline in T-joint
h size of the imperfection {heigth, width)

hy; h; daviation from the weld penestration
| length of imperfection {(measured in any direction)

L weld |ength-undar considaration {weld length examined)
L. length of combined porosity (affected weld length)

5 weld penstration

5, weld penetration in T-jpint

t workpiece thickness

4 Evaluation of welds
Limits for imperfections are given in table 2.

A welded joint should normally be evaluatad separately for each individual type of imperfection. Different types
of imperfection occurring at any crass-section of the joint may need speciat consideration.
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Table 2: Imperfections

Limits for imperfections for quality levels

. iISG
No | 'mperfection, 6520 Remarks moderate intermediate stringent
designation D c B
reference
1 Cracks 100 All types of cracks except micro cracks {less not permitted not permitted not permitted
than 1 mm? crack areal. For crater cracks see
No 2,
2 Crater cracks 104 local crater cracks not permitted not permitted
permitted
3 | Porosity and 200 The tollowing conditions and kmits for imper-
gas pores fections shall ba fulfilied:
a) Maximum dimension {{l,, I, or h) for single lorh < 05tor lorh < 0,4tor lorh < 0,3tor
pore. & mm, whichever is 3 mm, whichever is 2 mm, whichever is
the smaller the smaliler the smaller
bl Maximum dimension of the summation of the
projected area of the imperfections. f<6% t=2% f<07%
Projaction is in a direction parallel to the surface
and perpendicular to the weld axis. It relatas to
an area t multiplied by welid length, whera weld
length is the actual length of the weld or 100
mm, whichever is the smaiier,
iL‘
i '
-:*l ”
4 | Localised 2013 The following conditions and limits for imper-
{clustered) and 2014 fections shall be fulfilled:

linear porosity

a) Maximum dimension l{l;, |, or h} for single
pore.

b) Maximum dimension of the summation of the
projected area of the imperfections.

torh £ 0,51to0r
& mm, whichever is
the sn:«ailer

f< 6 %!

lorh £ 0, 4tor
3 mm, whichever is
the smaller

f=s2%

lorh < 0,3tor
2 mm, whichever is
the smaller

f<07%
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Table 2 (continued)

Limits for imperfections for quality levels

shall be considered a combined porasity.

d} Combined porosity is permitted, provided the
affected weld length L_ is less than:

AL

£

Aifected weid length L_ for combined porosity.

Use d} acceptance limit.

whichever is the
smaller

L < 2t

whichever is the
smaller

. IS0
No imperfection, 6520 Remarks moderate intermediate stringent
designation D C B
reference
4 |Localized 2013 Projectian is in a direction paraliel to the surface
{clustered) and 2014 and perpendicular to the weld axis. It relates to
linear porosity an area t multiplied by weld length, where weld
length is the actual length of the weld or 100
mm, whichever is the smaller.
In addition:
¢) The distances AL between the individual
pores in clustered or linear poresity shall be
assessed. Any two pores closer than: 0,25 tor 5 mm, 0.5tor 10 mm, 0,5 tor 15 mm,

whichever is the
smaller
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Table 2 (continued)

Limi.tjsmfpr.i_‘mperfections for quality levels

penetration

Sealing run;

Welding of clad materials. Followsd by back
gouging and arc welding from clad side.

ANNNNNNNNN A SIS

. iSO
No | mpertection, 6520 Remarks moderate intermediate stringent
designation D C 8
reference
8 |lincomplate 402 Welding into backing:

Imparfections
specific to fillet
welds

imperfections Nos 10,13,14,15 and 20
according to 1SO 5817. Limits for imperfection
No 10 according to iSO 5817 depend on the
application and shall be specified individually for
each particular case.

Use limits for arc
welding, see
ISO 5817, ievel D.

Use limits for arc
welding, sea
1SO 5817, level C.

Use limits for arc
welding, see
IS0 5817, leve! B.
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Table 2 ({continued)

.n;

Limits for imperfections for quality levels

SHI 0 22UG0Y INOLM

aERATY J0f ION

. IS0
No impgrfec_tlon. 6520 Remarks moderate intermediate stringent
designation D c B
reference
10 |Undercut 5011 h<015tor1Tmm, |h<01tor086 mm,|h <005ter0,0
5012 r whichever is the whichever is the mm, whichever is the
r———t— smailer smaller smaller
% \
LN
11 | Excess weld metal | 502 < h<02mm+03t |h<02mm + 0,2t {h<£02mm + Q0,151
I or 5 mm, whichever is | or 5 mm, whichever is |or 5 mm, whichever is
% N the smaller the smaller the smaller
L
To be applied for reinforcement on weid side.
12 | Excessive pene- 504 h<0,2mm+ 03t th=<02mm+ 0.2t |[h<02mm + 0,151
tration oy or 5 mm, whichever is | or 5 mm, whichever is {or 5 mm, whichever is
the smaller the smaller the smaller
L -
o3
i
: Used for root run for joints weided from one
side,
13 jLinear 507 h=<025ter3mm, [h<015tor2mm, |h <0C1tor2mm,
misalignmet whichever is the smal- | whichever is the smal- | whichever is the smal-

The limits relate to deviations from the correct
position.

Unless otherwise specified, the correct position
is that when the centrelines coincide.

ler

ler

ler

continued

(2)9661:1-616€1 OSI

asle
11ean

LELOY)



gu12

1996(E)

CA0737%

ISC 13919-1

©1S0

panuUUod

T%. i\,,

Jajewrs Jojews 19||leWws
BY1 S1 IAABYDIIYM 21 S1 Jeasyaiym 8yl 5 JBABYDIYM glLo0g] eaocosd eBeyuuys
WWENI01L'0S Y] ‘Luggioizos y wwioIlEnN S Y G1S Anaeosucd ooy | 91
N
% )
13| 1BBLWS Jajews _u.
ayl s Jaaayoiym BU1 S JAABUDIYM 3yl 51 JIABYIIYM eaooiB pony
‘wwggelL'oS u| ‘wwggLIZ0os Y|l ‘wwio1gp S Y LG Ajsidwooy)| g1
‘wwg si1pueigo=q
esaym sjpualew a)eid Uyl Jo
Buipjem Jo} AuQ "BuiBBes syl Joj slesuaduwes
1U9IXE JULDS 0) ‘Aew LONERIIBUAD S530X0 BY )
——
> 7 -
! Jajews au JajeWws 8yl Jsjlews ayy -
81 Jasayoym ‘1 Z2°0 51 JAABUDIYM ‘Y £'0 $1 1aAayoiym '1 50 -
Wi +1105 MY oy +1z035 'y oW +1g'05 'y 606 Buibbes | v1
8 2 a adualejal uoneubisap
wabuins aiepaulaw plEIapOLL SHjsewsy OMummJ Eo:.uutu.aE_ ON

s{@aAa| Altjenb Joj suondapaduu Joj sHWI

{panunuod) Z aiqe

for

Not for Resale

Ne reproduction or networking parmitted without Bcanss from HS

Providad by IHS under icanse with 150



08013
®180

CA0737

e

é&séé

2DDDIDDY

1996(E)

- 0¢
‘sjelaw
J8))) pue @seq 3yl 01 uoNsOdwoD EIUIP JO g 01 PAWNSSE S Joneds
‘suonesijdde uo spuadep eourldeday z009 Jenteds piopa | Bt
hu
_._-. Y
1ajews ayl J3|[RWS BY] Jsews ayl
S1JaABLDIYM "Wl £'0( S1 18ABYDIYM ‘LN §°0 S| JBADLUIIYM ‘LW | ls sixe jwol payoads:
0's60'0 3 'y a's |'g sty w0'sgL'o 'y wolj uonewneqg| £1
8 2 a sauasajal uonevfitsap
wiabusns g1elpaulaiu) a)e18poLy 02s8 .:a:.ueto.aﬁ ON
Osl '

sjaaal Alfenb so04 suonoapiadwi 10} syuny

ISO 13919-1

{papnjouo) z sjqey

Nat for Reaale

without beones from 1HS

for St

Provided by IHS under fcenss with SO

| O

or

No



CA 0737 00014
®1SO ISO 13919-1:1996(E)

Annex A {imformative)
Additional information for use of this standard

pifferent parts are very often produced for different applications but to similar requirements. The same
requirements should, however, apply to identical parts produced in different workshops to ensure that
work is carried out using the same criteria. The consistent application of this standard in one of the
fundamentai cornerstones of a quality assurance system for use in the production of welded structures.

There is a theoretical possibility of superimposed individual imperfections. in such a case the total
summation of all permitted deviations should be restricted by the stipuiated values tor the different quality
levels. However, the value of a single imperfection may exceed X h, e.g. for a single pore,

This standard may be used in conjunction with standards for acceptance levels for non-destructive
examinations. :

o~
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ICS 25.160.40

Descriptors: welding, steels, elactric welding, fusion welding, electron beam welding, welded joints, defects, weld defects, ctassification,
quality classes.
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