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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
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Non-destructive testing of welds — Acceptance levels for
radiographic testing —

Part 2:
Aluminium and its alloys
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Normative references

following referenced documents are indispensable for the application of this document.
ences, only the edition cited applies. Foriundated references, the latest edition of the

6520-1, Welding and allied processes — Classification of geometric imperfections in
brials — Part 1: Fusion welding

10042, Welding — Arc-welded joints in aluminium and its alloys — Quality levels for impen

17636, Non-destructive.examination of welds — Radiographic examination of welded joints

Radiographic technique

ending onnthe weld quality level, radiographic technique A or B in accordance with ISO 17636
hownsinTable 1.

For dated
referenced

imetallic

fections

shall be used

Table-t—Radiograptictesting

Quality levels in Testing techniques and Acceptance levels in
accordance with classes in accordance with accordance with
ISO 10042 ISO 17636 this part of ISO 10675
B B 1
C Ba 2
D A 3

a8  However, the minimum number of exposure for circumferential weld testing may correspond to the
requirements of class A of ISO 17636.
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4 General
Welded joints should be visually tested in accordance with ISO 17637 and evaluated before radiographic testing.

The acceptance levels in this part of ISO 10675 are basically valid for evaluation of imperfections which
cannot be detected and evaluated by visual testing (Table 2). Surface imperfections (Table 3; such as
undercut and excessive penetration, surface damage, weld spatter, etc.) which due to object geometry cannot
be evaluated, but where the interpreter suspects the ISO 10042 quality levels are not fulfilled, shall be
subject to more specific testing.

When quahtification of undercut and/or excessive penetration by radiographic testing is required, spgcific
procedureg using test exposures may be applied in order to establish a basis for approximate quantificatipn in
accordance with the requirements of ISO 10042. This shall be specified.

5 Acceptance levels

The acceptance levels for indications are shown in Tables 2 and 3. The types of imperfections are selgcted
from 1SO 10042 and defined in ISO 6520-1.

The symbqls used in Tables 2 and 3 are the following:
in %;

A sum of projected areas of indications related to L x Wp

b  width pf excess penetration of weld, in millimetres;
d diamefer of pore, in millimetres;

dp diamefer of area surrounding a cluster, in millimetres;

h  width of indication, the width or height of surface or cross surface imperfection, in millimetres;
[ length|of indication, in millimetres;

L any 100 mm testing length, in millimetres;

s nomingl butt weld thickness,\in’millimetres;

t  material thickness, ingnillimetres;

w, width ¢f the weld.in millimetres;

p

Y]  summapary length of imperfections within L.

Any two adjacentimperfections separated by adistance smatter tharmr themajor dimensiomof the-smatter
imperfection shall be considered as a single imperfection.

Indications shall not be divided into different ranges L.

2 © 1SO 2010 — All rights reserved
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Table 2 — Acceptance levels for indications in butt welds

ISO 10675-2:2010(E)

No Type of internal Acceptance level 32 | Acceptance level 22 | Acceptance level 1
imperfections in
accordance with
ISO 6520-1
1 Cracks (100) Not permitted Not permitted Not permitted
2a Gas pores (2011) d < 0,4s, max. 6 mm d < 0,3s, max. 5 mm d < 0,25, max. 4 mm
2b Porosity (2012) A<6 % A<2% A<1%
material thickness L =100 mm L =100 mm L =100 rmm
0,5mmto 3 mm
2c Porosity (2012) A<10% A<4% AE2%
material thickness L =100 mm L =100 mm £ =100 mm
>3 mmto 12 mm
2d Porosity (2012) A<15% A<6% A<3%
material thickness L =100 mm L =100 mm L =100 mm
>12 mm to 30 mm
2e Porosity (2012) A<20% A<8% A<4%
material thickness L =100 mm L5 100 mm L =100 mm
> 30 mm
3 b | | Clustered (localized) dp <25 mm or dp <20 mm or dy <15 mim or
porosity (2013) dp max S Wp dp max S Wp dp max S Wof2
4c Linear porosity (2014) /<25 mm Not permitted Not permitted
L =100mm
5d Elongated cavities (2015) 10,45, max. 6 mm 1< 0,3s, max. 4 mm 1< 0,25, mgx. 3 mm
and wormholes (2016)
6 Oxide inclusion (303) /<s, max. 10 mm /< 0,55, max. 5 mm 1< 0,25, m3gx. 3 mm
7 Tungsten inclusions (3044) | /< 0,4s, max. 6 mm 1<0,3s, max. 4 mm 1< 0,25, mgx. 3 mm
8¢ Lack of fusion (4041 Permitted, but only | Not permitted Not permitted
intermittently and not
breaking the surface
[£25 mm,
L =100 mm
9e Lack of penetration (402) [ <25 mm, Permitted  provided | Not permitted
L =100 mm welded from both
sides and not
breaking the surface
<25 mm,
L =100 mm

See Annex C, Figure C.1 and Figure C.2 (normative).
See Annex C, Figure C.3 and Figure C.4 (normative).

See Annex C, Figure C.5 and Figure C.6 (normative).

€ If the length of the weld is below 100 mm, the maximum length of indications shall not exceed 25 % of that weld.

Acceptance levels 3 and 2 may be specified with suffix X which denotes that all indications over 25 mm are unacceptable.

© 1SO 2010 — All rights reserved
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Table 3 — Surface imperfections: The acceptance levels are those defined for visual testing. These
imperfections are normally evaluated by visual testing

No Type of surface Acceptance level 32 | Acceptance level 22 | Acceptance level 1
imperfections in
accordance with
ISO 6520-1
10 Crater cracks (104) 1£0,4s Not permitted Not permitted
11a Continuous undercut Smooth transition is Smooth transition is Not permitted
(5011) required required
h <0,2t, max. 1 mm h <0,1¢, max. 0,5 mm
11b Intermittent undercut Smooth transition is Smooth transition is Smooth transition is
(5012) required required required
h<0,2t, max. 1,5mm | 2 <0,1¢, max. 1 mm h <0,1z, max. 0[5 mm
/<25 mm /<25 mm 1<25 mm
12 Excess penetration (504) h<5mm h<4mm h<3mm
13 Root concavity (515) /<25 mm /<25 mm [£25 mm
h<0,2t, max. 1,5mm | 2 <0,1¢, max. 1 mm h < 0,05¢, max.
0,5 mm
14 Shrinkage groove 125 mm <25 mm 1£25 mm
(5013) h<0,2t, max. 1,5.mm | 2 <0,1¢4, max. 1 mm h < 0,05¢, max.
0,5 mm
a8 Accepfance levels 3 and 2 may be specified with suffix X which denotes that all indications over 25 mm are unacceptable.
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Annex A
(informative)

Guide to the limitations of radiographic testing"

Volumetric imperfections in butt welds

Porg
Wor
Oxidg
Tun

The
ISO

A.2

Crater cracks (104)
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sities and gas pores (2011, 2013, 2015 and 2017)
mholes and elongated cavities (2016 and 2015)

e inclusions (303)

psten inclusions (3041)

above imperfections listed in Table 2 will be readily detected using.radiographic technique
17636 as shown in Table 1 of this part of ISO 10675.

Cracks in butt welds

ks (100)
detectability of cracks by radiographic testing depends on the crack height, the ramification (j

ching parts), opening width, direction of the X-ray beam to crack orientation and radiographi
meters.

0O 17636, will provide better-crack detectability than radiographic technique A.

Planar imperfections in butt welds
of fusion (404)

of penetration (402)

A or B of

bresence of
C technique

bble detection of all cracks is therefore limited. The use of radiographic technique B or better, s specified

detection of lack of fusion and lack of penetration depends on characteristics of imperfg¢ctions and

radi

bgraphic technique parameters.

Lack of side wall fusion will probably not be detected (except it is associated with other imperfections such as

slag

inclusions) unless it is radiographed in direction of the side wall.

1) The numbers between brackets conform to those used in 1ISO 6520-1.
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Annex B
(informative)

Examples for determination of percentage (%) of imperfections

The following figures give a presentation of different area percentage (%) of imperfections. This should assist
the assessment of imperfections on radiographs and fracture surfaces.

* | | | |
Figure B1 —1 %
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Figure B.2 — 2.%
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Figure B.3 — 3 %
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Figure B.4 —4 %
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Figure B.5 — 6 %
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Figure B.7 — 10 %
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Figure B.9 — 20 %
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Annex C

(informative)

Sum of acceptable areas

The sum d
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Figure C.1 — Clustered porosity, D > dp,
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Figure €.2 — Clustered porosity, D =dp,
f the different pore areas((4,+4,....) related to the evaluation area L x Wp (Figure C.1).

5 than dp4 or dpo,.Whatever is smaller, an envelope surrounding the porosity area 4,+4, sh

consideredl as one area of imperfection (Figure C.2).
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0d,

Figure C.3 — Linear porosity, D > d,
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