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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
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Destructive tests on welds in metallic materials — Hardness

testing —

Part 2:

Microhardness testing of welded joints

1 BScope

This| part of 1ISO 9015 specifies microhardness tests on transverse sections of welded joints of metallic
matgrials with high hardness gradients. It covers Vickers hardness tests-in”accordance with [ISO 6507-1,
normally with test loads of 0,98 N to less than 49 N (HV 0,1 to less than HV'5).

NOTE Testing should be carried out to ensure that the highest and/er<the lowest level of hardness ¢f both parent
matefials (in the case of dissimilar materials both parent materials) and weld/metal is determined.

This|part of ISO 9015 does not cover hardness testing of welds with loads of 49,03 N and above], covered by
ISO P015-1.

This|part of ISO 9015 is not applicable to hardness testing of very narrow welds, e.g. those typicdlly produced
by laser and electron beam welding, covered by 1SQ-22826.

2 Normative references

The |following referenced documents- are indispensable for the application of this document. For dated
references, only the edition cited:*applies. For undated references, the latest edition of the referenced
docyment (including any amendments) applies.

ISO B507-1, Metallic matéerials — Vickers hardness test — Part 1: Test method

3 Principle

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

Unless otherwise specified, the test shall be carried out at ambient temperature (23 + 5) °C.

© 1SO 2003 — Al rights reserved
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4 Symbols and abbreviated terms

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

Table 1 — Symbols and abbreviated terms

5 Prepa
The prepara
A cross-sect

This operati
hardness of

The surface
the diagonal

6 Test procedure

6.1

Figures 1 to
distance fro
specified, e
locations m4g

Rowsg of indentations-(R)

Symbol Term Unit
E Individual indentation —
H Distance of rows of indentations from the reference line mm
(surface or fusion line)
HAZ Heat affected zone —
HV Vickers hardness a
L Distance between the centre point of the indentations mm
in heat affected zone
R Row of indentations —
t Thickness of test specimen mm
@  The unit of symbolization for Vickers hardness is given in ISO 6507-1.

ration of test specimens
fion of the test specimen shall be in accordance with ISO*6507-1.
ion from the test piece shall be taken by mechanig¢al cutting, usually transverse to the welded

on and the subsequent preparation of the-surface shall be carried out carefully so tha
the surface to be tested is not affected metallurgically by heat or cold working.

to be tested shall be properly prepared and preferably etched, so that accurate measuremer
lengths of the indentations can be‘taken in the different zones of the welded joint.

3 show typical 'examples for the location of hardness indentations made in rows, includin
m the surface, so that the rows or parts thereof permit an assessment of the welded jo
g. by «weference to an application standard, additional rows of indentations and/or diff
y be made. The actual location(s) shall be included in the test report.

I
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are not always necessary and may be omitted.

re1)

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.

NOTE

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

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

6.2

Figu
unaff
the |

To pl
point

For metals which harden in the HAZ as a result-of welding, at least one indentation shall be mad

with

For hardness testing using individual indentations, the areas shall be numbered as shown in Figun

The

8
A teg

The

Recommended distance between indentations, L
Vickers hardness mm?
symbol Ferrous metalsP Aluminium, copper and
their alloys
HV 0,1 0,2 0,6to02
HV 1 0,5 1,5t04
HV 5 0,7 25t05

@  The distance between centre points shall not be less than the minimum value.allewed in
1ISO 6507-1.

b Excluding austenitic steels.

Individual indentations (E)

ected parent material; locations 5-8 refer to the HAZ; locations 9-11 refer to the weld meta
bcation of the indentation can be determined on the basis.0f metallographic examination.

revent the influence of deformation caused by an indentation, the minimum distance betwes

ts centre point < 0,5 mm from the fusion line.

Test results

nardness values shall’be recorded in relation to the position of the indentation.

Test report
t reportis required. The information to be recorded is listed in Annexes A and B.

se’of the format given in Annexes A and B is recommended.

of individual indentations in any direction shall ngtbe less than the value given in ISO 6507-1.

e 4 shows typical areas for the location of individual indentations: locations 1-4 give information about the

. Otherwise,

n the centre

e in the HAZ

Other formats may be used provided they contain all the required information. Additional information may be
required, e.g., by an application standard.
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Dimensions in millimetres
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1 parent material
2 heat affegted zone
3 weld metgl
NOTE For thickness < 4 mm, the rows of indentations shall be at the mid-thickness position.

Figure 1 — Example of rows of indentation{R) in butt welds in ferrous metals
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Dimensions in millimetres
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1 garent material

2 Heat affected zone

3  veld metal

////‘l

Higure 2 — Location of indentations in butt welds in ferrous metals (excluding austenitic steels)
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Figure 3 — Location of indentations in spot and"projection seam welds in ferrous metals

1 1

V1)

e

Numbers in circles refer to locations of hardness indentations.

Key

1 parent material

2  heat affected zone
3  weld metal

NOTE Other locations may be specified.

Figure 4 — 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:

Thickness of material:

Type of weld:

Welding process:

Consumable:

Post weld heat treatment and/or ageing:

Brief designation of rows of indentations:

Notes:

Picture or drawing giving dimension and
designating the rows of indentations

600

500

400

300

Hardness HV2

200

100

Centre of weld

Distance from weld centre (in mm)
= ... (to be completed)

a8  |ndication of load in accordance with ISO 6507-1.
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