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Foreword

This European Standard has been prepared by the
Technical Committee ECISS/TC 1A, Mechanical and
physical tests, the secretariat of which is held
by AFNOR.

This European Standard shall be given the status of a
national standard, either by publication of an identical
text or by endorsement, at the latest by April 1995, and
conflicting national standards shall be withdrawn at
the latest by April 1995.

During its preparation, the two following points have
been discussed.

a) Rounding of the values of test force: it was
decided to keep for this edition the values based on
the old unit (kgf). However for the next revision of
this European Standard it is necessary to think
about the advantage of introducing rounded values
of test force and the consequence on the Brinell
scale.

b) Deletion of the steel ball indenter: it was agreed
that :

± compared with the steel ball, the hardmetal ball
will have a smaller residual deformation leading to a
higher reliability of the hardness measurements,

± the hardmetal ball allows a higher number of tests
to be carried out at an acceptable cost;

± steel balls complying with the requirement
of EN 10003-2 are not readily available;

± the two types of ball give essentially identical
results for hardness values up to 350;

± the steel ball is included in the corresponding
ISO standard.

For these reasons it was decided to maintain the steel
ball in this European Standard but at its next revision
only the hard metal ball will be retained. Users of this
European Standard shall take this decision into
account.

According to the CEN/CENELEC Internal Regulations,
the following countries are bound to implement this
European Standard: Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Iceland, Ireland,
Italy, Luxembourg, Netherlands, Norway, Portugal,
Spain, Sweden, Switzerland, United Kingdom.
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0 Introduction
The standard EN 10003 is valid for metallic materials
and comprises the following parts:

Part 1: Metallic materials Ð Brinell hardness Ð
Part 1: Test method

Part 2: Metallic materials Ð Brinell hardness Ð
Part 2: Verification of Brinell hardness
testing machines

Part 3: Metallic materials Ð Brinell hardness Ð
Part 3: Calibration of standardized blocks
to be used for Brinell hardness testing
machines

1 Scope
This European Standard specifies the method for the
Brinell hardness test for metallic materials.

Special European Standards exist for particular
materials and/or products (see clause 2).

2 Normative references
This European Standard incorporates by dated or
undated reference, provisions from other publications.
These normative references are cited at the
appropriate places in the text and the publications are
listed hereafter. For dated references, subsequent
amendments to or revisions of any of these
publications apply to this European Standard only
when incorporated in it by amendment or revision. For
undated references the latest edition of the publication
referred to applies.

EN 10003-2 Metallic materials Ð Brinell
hardness test Part 2: Verification of
Brinell hardness testing machines

EN 24498-1 Sintered metal materials excluding
hardmetals Ð Determination of
apparent hardness Ð Part 1:
Materials of essentially uniform
section hardness

3 Principle
Forcing an indenter (hardened steel ball or hardmetal
ball with diameter D) into the surface of a test piece
and measuring the diameter of the indentation d left in
the surface after removal of the force F.

The steel ball is used for materials with a Brinell
hardness not exceeding 350.

The hardmetal ball is used for materials with a Brinell
hardness not exceeding 650.

The Brinell hardness is proportional to the quotient
obtained by dividing the test force by the curved
surface area of the indentation which is assumed to be
spherical with a radius that corresponds to half of the
diameter of the ball.

4 Symbols and designations

4.1 Symbols and designations
(see figure 1 and table 1)

Table 1

Symbol Designation

D Diamter, in millimetres, of the ball

F Test force, in newtons

d Mean dimater, in millimetres, of the
indentation


d =

d1 + d 2

2




h Depth, in millimetres, of the indentation

=
D2 √ D22 d2

2

HBS
or HBW

Brinell hardness

= Constant3

3
Test force

Surface area of indentation

3
2F

π D(D2 )√ D22 d2

NOTE. Constant = = = 0,102
1

gn

1

9,80665

4.2 The Brinell hardness is denoted by the following
symbols:

± HBS in cases where a steel ball is used;

± HBW in cases where a hard metal ball is used.
NOTE. In former standards, in case when a steel ball was used,
the Brinell hardness was denoted by HB.

The symbol HBS or HBW is preceded by the hardness
value and supplemented by an index indicating the test
conditions in the order:

a) diameter of the ball, in millimetres;

b) a figure representing the test force (see table 2);

c) duration of loading, in seconds, if different from
the specified time (see 7.5).

EXAMPLE 1. 350 HB 5/750 = Brinell hardness of 350
determined with a steel ball of 5 mm diameter and with
a test force of 7,355 kN applied for 10 s to 15 s.

EXAMPLE 2. 600 HBW 1/30/20 = Brinell hardness of
600 determined with a hardmetal ball of 1 mm
diameter and with a test force of 294,2 N applied for
20 s.
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Figure 1. Principle of test

5 Apparatus

5.1 Testing machine, capable of applying a
predetermined test force or forces within the range
of 9,807 N to 29,42 kN, in accordance with EN 10003-2.

5.2 Indenter: a hardened and polished steel ball or
polished hardmetal ball, as specified in EN 10003-2.

5.3 Measuring device, as specified in EN 10003-2.

6 Test piece

6.1 The test shall be carried out on a surface which is
smooth and even, free from oxide scale, foreign matter
and, in particular, free from lubricants. The test piece
shall have a surface finish that will allow an accurate
measurement of the diameter of the indentation.

6.2 Preparation shall be carried out in such a way
that any alteration of the surface, for example due to
heat or coldworking, is minimized.

6.3 The thickness of the test piece shall be at least
eight times the depth of indentation (see table A.1).

No deformation shall be visible at the back of the test
piece after the test.
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