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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
ical standardization.
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INTERNATIONAL STANDARD IS0 9017:2017(E)

Destructive tests on welds in metallic materials —
Fracture test

1 Scope

This document specifies the sizes of test specimen and the procedures for carrying out fracture tests
in order—to-obtain information about fypnc’ sizes and distribution of internal impnrfnrfions such as

porodities, cracks, lack of fusion, lack of penetration and solid inclusions on the fracture’surface.

This flocument applies to metallic materials in all forms of product with joints fiiade By any fusion
welding process with a thickness greater or equal to 2 mm.

2 Normative references

The fpllowing documents are referred to in the text in such a way-that some or all of their content
constjtutes requirements of this document. For dated references,; only the edition cited applies. For
undafed references, the latest edition of the referenced document)(including any amendménts) applies.

ISO 3817, Welding — Fusion-welded joints in steel, nickelxtitanium and their alloys (beam welding
excluded) — Quality levels for imperfections

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

ISO 17637, Non-destructive testing of welds — Visual testing of fusion-welded joints

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO apd [EC maintain terminolggical databases for use in standardization at the following pddresses:

]

$0 Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia:@vailable at http://www.electropedia.org/

3.1
exanlination length
Ly
length of thetest specimen measured along the weld axis between any side notches

Note Ltoentry: See Ficure 6

3.2

total examination length

XLf

sum of the lengths of all the test specimens comprising the test piece, measured along the weld axis, of
the fracture faces between the side notches of the test specimens

Note 1 to entry: See Figure 6.

© IS0 2017 - All rights reserved 1
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examination thickness

ag

thickness of the fracture area for each test specimen

Note 1 to entr

3.4

y: See Figures 7 and 8.

examination area

Ag

product of the examination length and the examination thickness for each test specimen

3.5
total exami
YAf
sum of all ex

4 Princiy

Fracture the|
be induced
temperature

Unless other

5 Symbo

The symbols
in Figures 5

Normally, it
denominatio|

EXAMPLE 1
thickness of 1

Without any r

With addition

EXAMPLE 2
thickness of 1

Without any r

With addition

J\ation area

hmination areas

e

joint through the weld metal in order to examine the fracture*surface. The fractuf
by bending or tension, static or dynamic loading. Furthepmore, notch dimension
can be varied to induce the fracture.

wise specified, the test shall be carried out at ambienttemperature (23 £ 5) °C.

Is and abbreviated terms

and abbreviated terms to be used for fracture’tests are specified in Table 1 and repres
08.

is sufficient to give the basic denomination, but for special applications, addi
s about the notching and test méthod can be requested.

Test specimen taken from a.fillet weld with an examination length of 40 mm and exami
D mm.

equirement about notching and test method:
Basic denomination:¥W / (Lar)
i.e. for this example: FW / (40 x 10)
b1 requiremgent (square face notching and test method):

Comprehensive denomination: FW / (Lsar) / Fq (See Figure 8.)

e can
s and

ented

tional

hation

L., for this example: FW / (40 x 10) / Fq (See Figure 8)

Test specimen taken from a butt weld with an examination length of 40 mm and examination

0 mm.

equirement about notching and test method:
Basic denomination: BW / (Lgar)
i.e. for this example: BW / (40 x 10)

al requirement (round side notching and test method):
Comprehensive denomination: BW / (Lgaf) / Sr (See Figure 6.)

i.e. for this example: BW / (40 x 10) / Sr (See Figure 6.)

© ISO 2017 - All rights reserved
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Table 1 — Symbols and abbreviated terms

6 [

Unles
partic
suffid

Denomination Symbol or abbreviated Unit
term

Butt weld BW -
Fillet weld FW -
Thickness of test piece t,t1,t2 mm
Length of test piece I, Iz mm
Outside diameter of tube D mm
Test specimen and test piece
— examination length Lf mm
— examination thickness ar mm
— examination area Af mm?2
— area of imperfections Aj mm?
Side notch S -
— square (q) Sq -
— round (r) Sr -
— sharp (s) Ss -
Longitudinal notch
Face notch F -
— square (q) Fq -
— round () Fr -
— sharp (s) Fs -
Root notch R -
— square (q) Rq -
— round (1) Rr -
— sharp (s) Rs -

imensions of test pieces

s otherwise specified by the application standard or by agreement between thg
s, test piece-dimensions shall be in accordance with Figures 1 to 4. The test piece
ient test’specimens for the required total examination length (2Lf) and area (2Af).

contracting
shall provide

© IS0 2017 - All rights reserved
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Dimensions in millimetres

1 1

// T

(T 4,
==

/(35‘6

u

25

n

25

> 300

Key
1 discard

a 2150 mm| for materials of high thermal conductivity (e.g. aluminium and‘€opper).

Figure 1 — Test piece for butt welds in plate

Dimensions in millimetres

Key
a 2150 mm for materials of high thermal conductivity (e.g. aluminium and copper).

Figure 2 — Test piece for butt welds in pipe
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Key
1 djscard

%)
[\

330
\

1 50 mm for materials of high thermal conduetivity (e.g. aluminium and copper).

Figure 3, —Test piece for fillet welds on plate

© IS0 2017 - All rights reserved
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Dimensions in millimetres

® D

t

> 125°

Key

a >150 mm

¢ lpz(D+1

for materials of high thermal conductivity (e.g. aluminium and copper):
b 1yx1y 11 2 (D+100).

00).

Figure 4 — Test piece for fillet welds on pipe

7 Removpl of test specimens

7.1 Gener

The examing
application s

al

tion length, Lf, and area, Af, and-the number of test specimens shall be specified |
tandard or by agreement bétween the contracting parties. Welded joints in plateg
be cut transyersely to the welded jointn‘test specimens of approximately equal weld length. The

axis shall rethain in the middle of thé test specimen for butt welds.

For welded
between the

oints in pipe, unléss otherwise specified in the application standard or by agree
contracting parties, the test piece shall provide at least two test specimens.

y the
shall
weld

tment

When carrying outbend té€sts, equal numbers of specimens shall be tested with the root in tensign and

the face in tepsion. If the'pipe diameter is too small for removing the required number of test speci

additional teft piecessshall be welded.

7.2 Marki

ng

mens,

Each test piece shall be marked to identify its exact location in the manufactured product or in the
joints from which it has been removed.

When removed from the test piece, each test specimen shall be marked.

7.3 Extraction

7.3.1 General

The extraction method shall avoid the introduction of detrimental thermal or mechanical effects.

In general, a portion 25 mm from both ends of the test welds shall be discarded, unless information
about the ends of the welds is required (e.g. start/stop imperfections).

6
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Steels

The test specimens shall be cut by thermal cutting or by mechanical means.

7.3.3 Other metallic materials

Other metallic materials shall only be cut mechanically.

7.4 Preparation

Fracture of welds in plates or pipes may be assisted by one or more of the following:

Depending on the ductility of the weld metal, square, round or sharp notches may h

—

=

=

Figur

reco

The

Unless otherwise specified by the application standard or\by agreement between the

bmoving the weld reinforcement;
ptching both edges of the weld (side notching);

ptching into the reinforcement (longitudinal notching).

Ps 5, 6, 7 and 8). For materials of high ductility (e.g. aluminium and’@opper), sharp n

mended.

pth of the notches shall be sufficient to induce fracture inthe weld.

partig¢s, the notch depth should be such that:

{
0
e

o =

r the side notch, examination length, L, shall be’greater than or equal to 70 % of the o
[ the test specimen, w (see Figure 6), or the total examination length, ZL¢, shall be gr
qual to 60 % of the length of the test specimen;

iginal thickness of the test specimeén, t (see Figure 7).

e used, (see

tches can be

contracting

riginal width
pater than or

¢r the longitudinal notch, examination thickness, ag, shall be greater than or equal t¢ 80 % of the

o
|

@

Figure 5 — Notch profiles
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Ly

— —

1line for plates; chain dotted line for pipes.

Figure 6 ~i.Side notches
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a) Face notch
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NOTE

10

Fu

Cr— . R J—

b) Root notch

1 line for plates; chain dotted line for pipes

Figure 7 — Longitudinal notches in butt welds

f2

AN

Figure 8 — Longitudinal notch in fillet welds

g
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8 Test procedure
8.1 Butt welds

8.1.1 General

Fracture tests may be carried out by:

— dynamic strokes e.g. with a hammer, [see Figures 9 a) ,b) ,c)];

— applying a load by pressing in a vice, bending machine or workshop press [see Figures 9 d), e), f)];

jo5)

pplying a load by tension [see Figure 9 g)].

For dlictile materials, it can be useful to have a minimum distance between the noteh and the jaws of
the clpmping device [see Figure 9 c)].

o®

For sgme materials, it can be useful to test at a low temperature in order to.initiate fractury

© IS0 2017 - All rights reserved 11
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< > TR

>

d)

Y A\ |

AN A A A +
e) g)

Key

a  Impact.

b See8.1.1.

Figure 9 — Examples of test methods for butt welds (BW) (Notches according to Figures 5 to 7)
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