Copyright International Organization for Standardization
Provided by IHS Markit under license with ANSI
No reproduction or networking permitted without license from IHS

INTERNATIONAL ISO
STANDARD 9015-2

Second edition
2016-02-01

Destructive tests on welds in metallic
materials — Hardness testing —

Part 2:
Microhardness testing of welded joints

Essais destructifs des soudures sur matériaux métalliques — Essais de
dureté —

Partie 2: Essai de microdureté des assemblages soudés

e Reference number
=/ N IS0 9015-2:2016(E)

© 150 2016



IS0 9015-2:2016(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2016, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

1SO copyright office

Ch. de Blandonnet 8 » CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

Copyright Ir;t;mationat Organization for Standardization © ISO 2 0 1 6 - All rlghts reser‘ved
Provided by 1HS Markit under license with ANS]
No reproduction or networking permitted without license from 1HS



Contents

IS0 9015-2:2016(E)

Page

Foreword

Scope

Normative references......

Symbols and abbreviated terms

Principle

Preparation of test specimens.......

S VT B WO e

Test procedure
6.1 Rows of 1ndentat1,dr1$ {R)

6.2  Individual indentatidis {E)

7 Test results

~«~eole
LR ]
*0 e

W W wWwioN

¢
¢
1
+
t
i

.'...b
LR XN R ¥ )
ssensee
200990
LA R 3]
LA R R ]

8 Test report

LR
LR 2N J

e

Annex A (informative) Ex:mlple of a test report for rows of hardness tests (R) on welded joints....6

*S 0000

Annex B (informative) Ex'aimple of a test repbit YdYihdividual hardness tests (E) on welded joints 7

PR R NN N N J

S0 0890 000

O.’ L XN
Blbhography ..................................... PEREETERYERE N K W PO O DO OO i s sretne s
(LR N R NN E N ENNENSE ] *e L NI N
- 7 2500000000800 LR N 2 29000
PR RN 9000 SO0 SOOGEOES L g 460000
~ 29800 [ E R ENNENRNEMNNERSENHNEHNH:J LR R N N NS
L NN N 2500000080000 " 200000
(A N NN N ) 26006000000 I RN NN ]
1000900 2060000000 20000
200807 + 80000008 s0 0888
400000 00800000 LA N B N
A E N R N J a0 06”0000 00 so 0O Be
2808600 L [ N N N N J R N N N J
400000 [ N R N N ] LR BN B
*o0 000 LR N X N N ] R B
L E R N R NJ LR N R N N J
/0800800 LR N N N N ]
29008000 [ R N X N N ] * e L B N
LR R N R N N N BN [ E N R N N ] + [ E NN N ] - LN
208600000, [ N X N N J ;. o0 ®v00 L]
AN R N R N R N NN AR N B N N 2 e »r * 40
AR N A N N N N NS "eoee 400 *L w0 90000
AR R N B N N4 AR N N 2 i 00 e LN N N L%
AR N e * e 2009 teo e “Ceoe0oe "~
. . 29000 A NN N N J 480 90” 1 @
L% BN /100000 e e ’e *e 00
L N BN [ E R N B N4 L X} AN BN LE N N J
LR NN Y oS00 80 e *To0 N To 0
L N B BN NN N - AN B N J s 0 S0
(I E R E R ENNENNSENJ] AN B -~
[ E N ENENNERENZHS ]
000 O0OO0OGOSY
AR A N E NN NN ]
To90 0080
AR R N N N J
AR N N J
Ser
<

Copyright International Org@z;ﬁopﬂz g;’uérazéiu rights reserVEd

Provided by IHS Markit under license with ANSI
No reproduction or networking permitted without license from IHS

iii



ISO 9015-2:2016(E)

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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
dlfferent types of ISO documents should be noted. This document was drafted in accordance with the

)...'\

Attention is drawn to the possibility, ﬂ'l?I sp;n;lg of the elements of this document may be the subject of
patent rights. ISO shall not be held:ge<gdd$ifig. for identifying any or all such patent rights. Details of

any patent rights identified durmg therdévelopment of the document will be in the Introduction and/or
on the ISO list of patent declarabmn-s-recewed-ésee www.iso.org/patents).

Any trade name used in this do;c:.gment is mforme}t:lpp:gl;ven for the convenience of users and does not

constitute an endorsement.  2°* eelty, ttrntiese
* c.....‘..‘ .........
a‘....‘....... "o s

For an explanation on the megnlg :qf 4SO ;sp'e:c;(flc term:s; ;:md expressions related to conformity
assessment, as well as. igfdrmalfdf LBGAC ASITS *adhetéhilé’to the WTO principles in the Technical
Barriers to Trade (TB:lk$88 thesfollowidg URL: ForewoidhsSupplementary information

LA M 2 N J 200000000~ LR B BN N4
...l.' +10060600080 4800600

The committee res?ensable-ﬁor-fh i@decument is ISO{ TK. 44, Welding and allied processes, Subcommittee

SC 5, Testing and m;ﬁéét'zoh ofwe. pes

LR N N N N4
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This second edltron mncels anémp:l
2000000 [ X N ]
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ces the first edition [1$©:9015-2:2003),+0f which it constitutes a
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INTERNATIONAL STANDARD IS0 9015-2:2016(E)

Destructive tests on welds in metallic materials —
Hardness testing —

Part 2:
Microhardness testing of welded joints

1 Scope SEEEET

450860000
AR R NN RN RN
206008000000

This part of ISO 9015 specifieggtigrohardness testing on transverse sections of welded joints of metallic
materials with high hardnes$ g¥atlientg 3¢ Lovers Vickers hardness tests in accordance with 1SO 6507-1,
normally with test loads of 0338 N to less ﬁ}ian 49 N (HV 0,1 to less than HV 5).

LR N R J
LR N N4 PR N

NOTE Testing ensures thif the highest and/oy Ihé Id¥West level of hardness of both parent materials (in the
case of dissimilar materials bdt‘h parent materials) 434 Weliindetal is determined.

P A N A N N B N ] S8 0206 800
PE R AR AN AN E NN NNR] S8 000 8050

This part of ISO 9015 is not,zznp]jcab]:e’tq Irdness teseing of welds with loads of 49,03 N and above,
which is covered by [SQP0L3esccecsceess®®™ Jiiee?

This part of ISQ QLY is agregpphicable to Vlckers frmr’dness testing of resistance spot, projection and
seam welds, whi¢l§ 18 Cotléfédb:y‘tSO 14271, ey

This part Qf‘ia“:d §015 is n&&éﬁéixcable to hardness testing of very narrow welds, e.g. those typically
producedh'yta.slez‘.and electydillidam weldmg (see ISO 22826) Jeeas
2 Normativé1¥ferences::  .iii ittt IS

The following documents, ixi Wbole 03‘. { part, are nor&hatleeﬂy.referendéd dh this document and are
indispensable for its applications 6 dated references, only ffié edition <citéd applies. For undated
references, the latest edltlon-of' t:he: . 'f'erenced document (including any amendments) applies.

‘......

ISO 6507-1, Metallic materials ~~1?1.c?<ers hardness test — Part 1: Test method

3 Symbols and abbreviated terms

The symbols and terms to be used are specified in Table 1 and represented in Figures 1, 2 and 3.

Table 1 — Symbols and abbreviated terms

Symbol Term Unit
E Individual indentation e
H Distance of rows of indentations from the reference line (surface or mm
fusion line)
HAZ Heat affected zone —
HV Vickers hardness —a
L Distance between the centre point of the indentations in the heat-af- mm
fected zone
R Row of indentations —
t Thickness of test specimen mm
a  Units for Vickers hardness are given in IS0 6507-1.
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ISO 9015-2:2016(E)

4 Principle
Microhardness testing shall be carried out in accordance with ISO 6507-1.

The microhardness tests may be carried out in the form of rows of indentations, R, or as individual
indentations, E.

When the type of weld is not shown in the examples, the test procedure shall be appropriate to the
welded joint.

In general, the test is carried out at agbient temperature within the limits of 10 °C to 35 °C. Tests
carried out under controlled condltloms sbaU be made at a temperature of (23 + 5) °C.

29000000

IR AN AN AN EN]
20000080080
2400000000008

5 Preparation of test specintens::::

+r 00000 LA N
LR N N AR N

The preparation of the test speé’ x éh shall be i accordance with ISO 6507-1.

A cross-section from the test i)iece shall ha fakels bs hidchanical cutting, usually transverse to the
welded joint. CoLpifiiiiiin, Ctiiiiiiin
20000000 SSBILIEDS *0

This operation and the subsequ@nt preparation ¢ ofthe su sy fac-e' shall be carried out carefully so that the
hardness of the surfa,c;e,tybe tgsxeclnsmqt;affected me;aﬂm'glcaﬂy by heat or cold working.

l....‘ 2000600600~ 20000
/090000000 s0 0000

The surface to bg& gaéte(j shaik slye properly prepgared and preferably etched, so that accurate
measurements of; t‘rIe :d'lagbnal'l}zhgths of the mdenta'ﬂons can be taken in the different zones of the

welded joint. eeeeee’ S

LR PR B N

......b

6 Test procedupe- ceee

*e e~
“o .

6.1 Rows of indentations (Rﬂ . e

S0 000000008 - AN B R J 1‘....\
............ """

Figures 1 and 2 show typical exahlpldliiithe location of hardness indentations made in rows, including
the distance from the surface, so-that the rows or parts thereof permit an assessment of the welded
joint. If specified, e.g. by reference to'cm application standard, additional rows of indentations and/or
different locations may be made. The actual location(s) shall be included in the test report.

20909000
100060000
PR AR E R N E N ]
[ E R R RN NN N]
LR R RN N E NN N
LE RN R R XN E RN ]
L BN
LR X R 2
LR X N N BN
200000
LR R N N
LE N NN N N N NN
*
L]
»
A
s
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In metals such as aluminium or copper and their alloys, the rows on the root-side of butt welds (see
Figure 1) are not always necessary and may be omitted.

The number and spacing of indentations shall be sufficient to define hardened and/or softened regions
due to welding. The recommended distance, L, between the centre point of the indentations in the heat-
affected zone (HAZ) is given in Table 2 and in ISO 6507-1. The larger dimension, in accordance with
Table 2 or ISO 6507-1, should be used.

A sufficient number of indentations shall be made to ensure that unaffected parent material is
also tested. The distance between indentations in the weld metal shall be sufficient to enable a full
assessment of the welded joint. For metals which, as a result of welding, harden in the HAZ, two
additional indentations in the HAZ shall be made at a distance < 0,5 mm between the centre point of the
indentation and the fusion line (see Figure 2).

For other joint configurations or metals (e.g. austenitic steels) additional indentations may be specified,
e.g. by reference to an application standard.

© IS0 2016 - All rights reserved
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ISO 9015-2:2016(E)

Table 2 — Recommended distance, L, between the centre points of indentations in the heat-
affected zone (HAZ) for rows of indentations (R)

Recommended distance between indentations, L
Vickers hardness symbol mm?
Ferrous metalsb Aluminium, copper and their
alloys
HV 0,1 0,2 0,6to2
HV 1 0,5 1,5to4
HV 5 0,7 2,5t05
a  The distance between centre point§ élia&ll‘lgot be less than the minimum value allowed in ISO 6507-1.
b Excluding austenitic steels. sececesens

2000660060000
290500000008
LR N N

6.2 Individual mdentat;qps.(’E

LR B B R
..... AR N

Figure 3 shows typical gl:t;z;s for the :lbcatiqn.qf individual indentations: locations 1-4 give
information about the ungffected parent magerjabincations 5~8 refer to the HAZ; locations 9~11
refer to the weld metal. Othérwise, theddtation §fIhéihdentation can be determined on the basis of

metallographic examination. _eecesesessess eevessscs
0000 SOOGSIOESESISEOSRNDS S00600006
- ! 4060062000000 000000S s e o0

To prevent the influeiidé df At idtidd (Cllse'd by &1 Iddéntation, the minimum distance between the

centre point of individual indertatonsin any dlrectio}is'}iéll not be less than the value given in ISO 6507-1.

s00000 (AR AN RN NN B
LA A NN N4 +00008000 l.....

For metals thalidriden I TheRAZ as a result afe \Bleldmg, at least one indentation shall be made in the
HAZ with its cenﬁee point <-0:,S-mm from the fusm fine.

For hardnéss desling using indisddual mdentat10ns the areas shall be numbered as shown in Figure 3.
7 Testresults:**" e cees coeealt

The hardness values shall besrécorded 5ii #€lation to the.p051’c1-on of the mdeniatlon

8 Testreport R

.

R
LR
e
*e

The test results shall be recorded in a test report, which contains at least the following information:
a) type of hardness test;

b) identification of the test machine;

¢} parentmaterial;

d} thickness of the material;

e} type of weld;

f} welding process;

g} consumable;

h) postweld heat treatment and /or ageing;

i} any relevant notes;

j) apicture or drawing, with dimensions if appropriate.

The format given in Annex A and Annex B should be used.
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Other formats may be used provided they contain all the required information listed in Annex A and
Annex B. Additional information may be required, e.g. by an application standard.

1 2

Dimensions in millimetres

1

{

L0900
esscese
R x
PR esssvcrce.
.eeesee EXEEEEELE
c00scnsone essscevesn.
.es00ccceceses evcssscene
R eseceese
Key «/ 2008000000 ccsse0te sescer
.00 .00c0sccscsccssen se000e
. .eeeee = XXX
1 parentmaterlal 2e00er Les0s0s0s0000"~ 20800
svccse *essessccer . e0ene
s00000 e0cccenee- XX XY X4
2 heat-affected ZonG seeesr .eesscssns 100000
s00000 es00scene eesen-
o000 e s0es00000s ssecne
3 Weldmetal esoser P scsccce ssees
100000 XXX esse -
eecee- X XXEE) sen

NOTE

For thi¢lid<s < 4 mm, thpadMs of indentations shall be at the mid-thickness position.
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Figure 1++<Exeinple of rews of indentation (R)«in butt welds in-ferrous metals
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Dimensions in millimetres

2

]

- KK o a4
.seese escssscsessense speser
es0eer Le0ecenccrsce- saboee
svccee esscvecccer o000
se0000 XXX '.ta:' 2 3
®e0e0er ,e0000000 1008
400000 e0ecccece seseee
. »
Key cesese .o "00etes eesse’
s00000 XXX XX
parent metenal escsee bl
XXX XXX -
2 heat-affzzatae" .1:51')][6 :::::: XY Leeee
200000 n. XXX . soose T Y
weld metaleeesece.  0eecs . 1 AR
“sesesrcnn ~eeee sve0 RIWEES secee
Teoseoe~ oo Jeee see~ . e e

‘e e LR LA R N J e @ L3

Figure 2 — Location of indentations insbutt welds int férrous metals {exeluding austenitic steels)

i 2 3 2 1
4
Key
1  parent material
2 heat-affected zone
3 weld metal
NOTE Numbers in circles refer to locations of hardness indentations. Other locations may be specified.

Figure 3 — Example showing areas for hardness testing with individual indentations (E)
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Annex A
(informative)

Example of a test report for rows of hardness tests (R) on
welded joints

Type of hardness test:

Identification of the test machine:

Parent material: : E E E : S
Thickness of material: eecaetacana.
Type of weld: seessr easee.
Welding process: E E E S . R
Consumable: ::' RIS
Post weld heat treatment and}or ageingiceessee “secsecses
Brlef designation of rows.of-md:eg}:nté’élg)f@s s E E E E E E .o ' E E E S E .
NOteS: ;....I 2000600000000 0 " 280000
+100 000 (AR RN NN RN e ®00 008
LA RN N N3 1500006000 s0 0800
4900000 ®00000000 LR N g
ceeessles . Hcﬁure or drawmg giving dimersion and seee
seseleees. e : :gipmgnatmg the rows of mden'tatlons seee e
600 esefeeeer
ﬂS 500 Teo® LI
= “pes
T 400 %
w)
wn
& 300
=
<
ks 200
100
0
Centre of weld
Distance from weld centre {in mm)
= ... (to be completed)
3 Indication of load in accordance with ISO 6507-1.
Copyright International Organization for Standardization © ISO 2016 - AH rights reseWEd
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Annex B
(informative)

IS0 9015-2:2016(E)

Example of a test report for individual hardness tests (E) on

welded joints

Type of hardness test:
Identification of the test machir.lé.;.
Parent material: ETTTTTIS
Thickness of material: sesessacees.
Welding process: sess” e .
Consumable: 13 NI
Post weld heat treatmefit and/ot aéé&fg'i . K E E E E E E E %
eesee. beessseses seecee
. f S E E E’. E S ES E E Picture or d.raax;iflg with numbered areas
E . Are.a . E E E E ; Posit‘i:);lsc;f.‘ihdentationé: . Z : E . Individual hardness
decese slecee’ Lo veet, BTN values HV?
E S E Si E E E E S ; * Parent material, unaffected, surface
Unaffected R EH Parent material, unaffected, centre
material : : 2

Parent material, unaffected, surface

Parent material, unaffected, centre

Ut W Like

Parent Parent material, heat affected zone, top of weld
material

Parent material, heat affected zone, bottom of

Heat 6 weld

affected

zone 7 Parent material, heat affected zone, top of weld
g Parent material, heat affected zone, bottom of

weld

9 Weld metal, top
Weld metal 10 Weld metal, centre

11 Weld metal, bottom

a  Indication of load in accordance with ISO 6507-1.
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