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British Standard Methods of testing
Plastics

Part 3. Mechanical properties

Method 3656C. Determination of Rockwell hardness

[1SO title: Plastics — Determination of hardness by the ball indentation method —
Part 2: Rockwell hardness]

Méthodes d’essai des matiéres plastiques
Partie 3. Caractéristiques mécaniques
Méthode 365C. Détermination de la dureté Rockwell

Verfahren zur Priifung von Kunststoffen
Teil 3. Mechanische Eigenschaften
Verfahren 365C. Rockwell-Hartepriifung

IMPORTANT NOTE. Before reading this methad it is essential to read BS 2782 : Part 0, issued separately.
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National foreword

This method has been prepared under the direction of the Plastics Standards Committee and is identical with 1SO 2039
‘Plastics — Determination of hardness by the ball indentation method — Part 2: Rockwell hardness’ published in 1981

by the International Organization for Standardization {1SO).

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in British
Standards; attention is drawn especially to the following.

The comma has been used throughout as a decimal marker. In British Standards it is current practice to use a full point on
the baseline as the decimal marker.

Wherever the words ‘this part of ISO 2039’ or ‘International Standard’ appear, referring to this standard, they should be
read as ‘British Standard’.
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Cross references .

International standard Corresponding British Standard

1SO 48-1979 BS 903 Methods of testing vulcanized rubber
Part A26 : 1969 Determination of hardness
{Technically equivalent)

BS 2782 Methods of testing plastics
1SO 291-1977 Part 0 : 1982 Introduction
{Appendix A is identical)

I1SO 868-1978 Method 365B : 1981 Determination of indentation hardness by means of a durometer
{Shore hardness)
(Identical)

1SO 2039-1973 Method 365D : 1978 Determination of hardness of plastics and ebonite by the ball
indentation method
(Identical)

The edition of ISO 2039 referred to in this cross-reference list is the edition currently available until the edition referred
to in the footnote to clause 2 is published by ISO.

Additional information. The following should be noted,.

(a) Although the unit ‘decanewtons per square millimetre’ is not usually used in the UK, it has been retained in the

annex to preserve consistency with the existing 1SO 2039. In the revision of that document to provide 1SO 2039/1, .
it is intended that the units be changed to newtons per square millimetre, whereupon use of decanewtons per square

millimetre would become obsolete {1 daN/mm? = 10 MPa = 10 N/mm?),

{b) The methods are valid for determining the hardness of materials which give hardness numbers W|th|n the limits
specified in 7.5. They are not valid for laminates.

{c) To be able to determine compliance with the requirements of 4.2 in respect of the hardness of the steel ball,
reference may be made to 1SO 6507/1 ‘Metallic materials — Vickers test — Part 1 — HV 5 to HV 100.’

Warning note. This British Standard method, which is identical with 1SO 2039/2, does not necessarily detail all the
precautions necessary to meet the requirements of the Health and Safety at Work etc Act 1974, Attention should be
paid to any appropriate safety precautions and the method should be operated only by trained personnel.

Compliance with a British Standard does not of itself confer immunity from legal obligations.
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1 Scope and field of application

1.1 This part of 1SO 2039 specifies a method for determining
the indentation hardness of plastics by means of the Rockwell
hardness tester using the Rockwell M, L and R hardness scales.

1.2 A Rockwell hardness number is directly related to the in-
dentation hardness of a plastic material; the higher the
Rockwell hardness number, the harder the material. Due to a
short overlap of Rockwell hardness scales by this procedure,
two different Rockwell hardness numbers of different scales
ray be obtained on the same material, both of which may be
technically correct.

1.3 For materials having high creep and recovery, the time-
factors involved in application of the major and minor loads
have a considerable effect on the results of the measurements.

1.4 An alternative method of using the apparatus to give
hardness on the Rockwell-o hardness scale is specified in the
annex which shows how this scale may be related to the hard-
ness measurement of 1ISO 2039/1.

2 References

1SO 48, Vulcanized rubbers — Determination of hardness
(Hardness between 30 and 85 IRHD).

1SO 291, Plastics — Standard atmospheres for conditioning
and testing.

ISO 868, Plastics — Determination of indentation hardness by
means of a durometer {Shore hardness).

IS0 2039/1, Plastics and ebonite — Determination of hardness
by the ball indentation method — Part 1.1}

3 Principle

3.1 This is a method for determining hardness in which a
constant minor load is applied to a steel ball resting on the
material to be tested, followed by application of a major load,
and then followed by a return to the same minor load, all at
specified limits for times of loading. The actual measurement is

1) At present at the stage of draft. (Revision of 1SO 2039-1973.)

Full document details: BS 2782-3 Method 365C:1986

BS 2782 : Part 3 : Method 365C : 1986

based on the total depth of penetration, minus the elastic
recovery after a fixed time following removal of the major load,
minus the penetration resulting from the minor load. The
Rockwell hardness number is derived from the net increase in
depth of impression as the load on an indentor is increased
from a fixed minor load to a major load and then returned to the
same minor load.

3.2 Each Rockwell hardness scale division represents
0,002 mm vertical movement of the indentor. In practice, the
Rockwell hardness number is derived from the following rela-
tionship :

HR = 130 — e
where
HR is the Rockwell hardness number;

e is the depth of impression after removal of the major
load, in units of 0,002 mm.

NOTE — This relationship only holds for the E, M, L and R scales.

4 Apparatus

4.1 The apparatus is a standard Rockwell hardness tester
which comprises essentially

— arigid frame supporting an adjustable platform fitted
with a plate at least 50 mm in diameter to support the test
specimen;

~ an indentor with its associated fittings;

— a device for applying the appropriate loads to the
indentor without impact.

4.2 The indentor comprises a polished steel ball of Vickers
hardness at least 7 MN/m?2 which rolls freely in its housing. The
ball shall not deform during the test or show damage after a
test. The diameter of the indentor depends upon the Rockwell
scale in use (see 4.5).
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