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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 International Standard is intended to be used as a reference in drafting application codes and/or
other application standards. It contains a simplified selection of laser-arc hybrid welding imperfections

base

d 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 this International Standard is to define the dimensions of typical imperfections which
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application standard or.contract.

This
ISO 1

This
deta

weld‘ﬁng processes given in Clause 1,(0nly those which are applicable to the process and aj

d joints. It provides three sets of dimensional values from which a selection canrbg
cular application. The quality level necessary in each case is defined by the applicati
responsible designer in conjunction with the manufacturer, user and/or other partie
uality level is expected to be prescribed prior to the start of production, preferably at
der stage. For special purposes, additional details can be prescribed.

quality levels given in this International Standard provide basi¢g—reference data
fically related to any particular application. They refer to the types,of welded joint iy

roduction of

made for a
bn standard
5 concerned.
the enquiry

ind are not
| fabrication

ot to the complete product or component itself. It is possible, therefore, that different quality levels

plied to individual welded joints in the same product or compenent.

1l be covered by specifying one quality level. In some cases, it can be necessary to sped
ty levels for different imperfections in the same welded joint.

choice of quality level for any application is expected to take account of design cor
bquent processing (e.g. surfacing), mode of stiessing (e.g. static, dynamic), service coq
erature, environment) and consequences of-failure. Economic factors are also impor
ded to include not only the cost of welding, but also of inspection, test and repair.

ugh this International Standard includes types of imperfection relevant to the lase

fion need to be considered.

rfections are quoted in terms of their actual dimensions, and their detection ang
require the use of one'‘or more methods of non-destructive testing. The detection a
rfections are dependent on the inspection methods and the extent of testing spec

nternationalStandard does notaddress the methods used for the detection ofimperfectio
7635 contains a correlation between the quality level and acceptance level for different N

International Standard is directly applicable to visual examination of welds and doeq
Is .of fecommended methods of detection or sizing by other non-destructive mean

uld normally be expected that for a particular welded joinbthe dimensional limits for inpperfections

ify different

siderations,
ditions (e.g.
fant and are

r-arc hybrid
pplication in

| evaluation
nd sizing of
ified in the

ns. However,

DT methods.

not include
5. There are

diffig

ulties in using these limits to establish appropriate criteria applicable to non-destru

ctive testing

methods, such as ultrasonic, radiographic and penetrant testing, and they can need to be supplemented
by requirements for inspection, examination and testing.

The values given for imperfections are for welds produced using normal welding practice. More stringent
requirements as stated in quality level B can include additional manufacturing processes, e.g. grinding,
TIG dressing.
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INTERNATIONAL STANDARD

ISO 12932:2013(E)

Welding — Laser-arc hybrid welding of steels, nickel and
nickel alloys — Quality levels for imperfections

1

Scope

This International Standard specifies quality levels of imperfections in laser-arc hybrid welded joints
for a i . . : i . ~0;

Three quality levels are given in order to permit application for a wide range of welded fabri
are designated by B, C and D. Quality level B corresponds to the highest requirement on
weld| The quality levels refer to production quality and not to the fitness-for-purpose (se
product manufactured.

2
The

Normative references

following documents, in whole or in part, are normatively referenced in this docunj

indigpensable to its application. For dated references, only the edition cited applies. 1
referfences, the latest edition of the referenced document (including any amendments) appl

[SO 2553, Welding and allied processes — Symbolic représentation on drawings — Welded,
solddred joints
ISO $817:2003, Welding — Fusion-welded joints inSsteel, nickel, titanium and their alloys (b

excluded) — Quality levels for imperfections

ISO §520-1, Welding and allied processes — Classification of geometric imperfections in metallic
Part [1: Fusion welding

3

Terms and definitions

For the purposes of this doctment, the following terms and definitions apply.

31

hybrid welding
weldiing in which £n70 or more welding processes are used simultaneously in the same weld

Note [l to entryTHybrid welding differs from combinations of processes where at least two melt poo
are cpmpletelynseparated by a solid component in the solidification phases. Examples of a combine
and g laseriarc hybrid welding process (b) are given in Figure 1 by using a laser beam and the addifional energy
sourdeof an arc.

cation. They
the finished
e 3.3) of the

ent and are
for undated
es.

brazed and

pam welding

materials —

pool

s exist which
d process (a)
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Key
1
2

laser bed
torch

3.2
quality levg
description

[SOURCE: I§

3.3
fitness-for-
ability of a g

[SOURCE: IS

3.4
short impe

a) Combined process b) Hybrid process

m

Figure 1 — Combination of welding processes

1
pf the quality of a weld on the basis of type, size and,amount of selected imperfections

0 5817:2003, 3.1]
purpose
roduct, process or service to serve a'defined purpose under specific conditions

0 5817:2003, 3.2]

rfection

<cases when the weld is 100 mmgdeng or longer> imperfection for which, in the 100 mm which con

the greatest
[SOURCE: I§

3.5

short impe
<caseswherj
is not greate

number of imperféctions, the total length of the imperfections is not greater than 25 1

0 5817:2003, 3.3, modified.]

fection
theweldislessthan 100 mmlong>imperfectioninwhich thetotallength oftheimperfec
r¢than 25 % of the length of the weld

tains
nm

tions

[SOURCE: IS

3.6
systematic

0 5817:2003, 3.3, modified.]

imperfection

imperfection that is repeatedly distributed in the weld over the weld length to be examined, the size of
the single imperfection being within the specified limits

[SOURCE: IS

0 5817:2003, 3.4, modified.]
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3.7

projected area

area where imperfections distributed along the volume of the weld under consideration are imaged
two-dimensionally

Note 1 to entry: In contrast to the cross-sectional area, the occurrence of imperfections is dependent on the weld
thickness when exposed radiographically (see Figure 2).

[SOURCE: ISO 5817:2003, 3.5, modified — “Figure 1” has been replaced by “Figure 2”.]

= 7 — ——7
A B o7 A e <
S 20— 2 7 2‘_1/
e —— — 7 y
24— |
e |
<

3 A 5 6 |

Key

1  direction of X-rays

2 four pores per volume unit
3  {ix-fold thickness

4  three-fold thickness

5 fwo-fold thickness

6 ne-fold thickness

Figure 2 — Radiographic films of specimens with identical occurrence of pores per volume unit

3.8
cross-sectional aread
areafto be considéred after fracture or sectioning

[SOURCE: 1S0-5817:2003, 3.6.]

4 S$ymbols

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

a nominal throat thickness of the fillet weld (given in ISO 2553)
A area surrounded by pores

b width of weld reinforcement

d diameter of pore

da diameter of pore within area surrounded by pores

h height or width of imperfection

© IS0 2013 - All rights reserved 3
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length of imperfection in longitudinal direction of the weld

length of projected or fracture surface area

ected cross-section or nominal butt weld thickness (given in ISO 2553)

or plate thickness (nominal size)

width of the weld or width or height in case of fracture area

leg length of a fillet weld (given in ISO 2553)

[

Ip

s conn
t wall
Wp

Z

a angld
B angle
5 Assess

Limits to in
applied to a

If a method
imperfectio
Microcracks

b of weld toe

 of angular misalignment

ment of imperfections

perfections are given in Table 1. These limits apply to the finished'weld and may al
h intermediate stage of fabrication.

other than macro examination is used for the detectioncof imperfections, only t
s which can be detected with a maximum magnificatien.of tenfold, shall be consid
(see Table 1, No 2.2) and micro lack of fusion (see Table 1; No 1.5)are excluded.

50 be

hose
ered.

Systematic imperfections are only permitted in quality level Dyprovided other requirements of Table 1

are fulfilled
A welded joi

Different ty
section, may

The limits f
for a single i

Any two adj
imperfectio

nt should normally be assessed separately-for each individual type of imperfection.

pes of imperfection occurring at any «ctoss-section of the joint, which weaken the c
' need special consideration (see Table-1, multiple imperfections).

mperfection are not exceeded.

hcent imperfections separated by a distance lesser than the major dimension of the snj
h shall be considered.a.single imperfection.

ross-

r multiple imperfections (see Table 1) are only applicable to cases where the requirements

aller
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