FINAL
DRAFT

ISO/TC 45/SC 2
Secretariat: SIS

Voting begins on:
2010-06-30

Voting terminates on:
2010-08-30

RECIPIENTS OF THIS DRAFT ARE INVITED TO
SUBMIT, WITH THEIR COMMENTS, NOTIFICATION
OF ANY RELEVANT PATENT RIGHTS OF WHICH
THEY ARE AWARE AND TO PROVIDE SUPPORT-
ING DOCUMENTATION.

IN ADDITION TO THEIR EVALUATION AS
BEING ACCEPTABLE FOR INDUSTRIAL, TECHNO-
LOGICAL, COMMERCIAL AND USER PURPOSES,
DRAFT INTERNATIONAL STANDARDS MAY ON
OCCASION HAVE TO BE CONSIDERED IN THE
LIGHT OF THEIR POTENTIAL TO BECOME STAN-
DARDS TO WHICH REFERENCE MAY BE MADE IN
NATIONAL REGULATIONS.

ISO/FDIS
7619-1

INTERNATIONAL
STANDARD

Rubber, vulcanized or thermoplastic —
Determination of indentation hardness —

Part 1:
Durometer method (Shore hardness)

Caoutchouc vulcanisé ou thermoplastique — Détermination de la dureté
parpénétration —

Partie 1: Méthode au duromeétre (dureté Shore)

Reference number
ISO/FDIS 7619-1:2010(E)

H
H

|||||||
[Fronl

© SO 2010



ISO/FDIS 7619-1:2010(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

Copyright notice

This ISO document is a Draft International Standard and is copyright-protected by ISO. Except as permitted
under the applicable laws of the user's country, neither this ISO draft nor any extract from it may be
reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic,
photocopying, recording or otherwise, without prior written permission being secured.

Requests for permission to reproduce should be addressed to either ISO at the address below or 1SO's
member body in the country of the requester.

ISO copyright office

Case postale 56 ¢« CH-1211 Geneva 20
Tel. +41 2274901 11

Fax +4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Reproduction may be subject to royalty payments or a licensing agreement.

Violators may be prosecuted.

ii © ISO 2010 — Al rights reserved




ISO/FDIS 7619-1:2010(E)

Contents Page
o] =NV o iv
Lo Yo 11T o) \'
1 T o - S S 1
2 NOIMALiVe FEfErENCES ......oo it e e e e e e r e e e e e mnn e e s 1
3 Principle and choice of durometer type........cccccoimiiiiccccceine s s 1
4 APPATALUS ....cceeeeeiiiiiiiiiinnnnnnnnnnnnnnnnnnnnsnsnsnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnsssssnsnes 2
4.1 Durometer types A, D @nd AO ... sssssre e s s s s e e e s s nnn e e e e e naa s s nnn e e e nannnnnnnne 2
4.2 DUrometer type AM ... s s s s s s nnnnnnn 4
4.3 £ - 0 U 4
4.4 Durometer spring force calibration ...........cccciiiiiiiiini e —————— 5
5 L= o] =T o2 5
51 L= 1T - 5
5.2 LI 1102 T 5
5.3 8T - - 6
6 Conditioning and test temperature.. k... L . L L . L e 6
7 g T o= T 6
71 General ... e A L e LA B 6
7.2 LIS 11 = 6
7.3 V=T T UT =3 01T L = £ 0 o T e 6
8 Calibration and checking .. L on im0yttt T80, esreereeseee s e aesaens 6
8.1 Calibration ... L e 6
8.2 Checking using standard rubber BIOCKS.........cccccviiiiniiimin 7
9 e = o =] oY o T 7
10 L= (=] Lo T o 7
Annex A (informative) Precision for the type AM durometer compared to that of Micro IRHD

EESHING e ———————————— 8
=1 0] [Te Yo T o] 177 10

© ISO 2010 — All rights reserved iii



ISO/FDIS 7619-1:2010(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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 7619-1 was prepared by Technical Committee ISO/TC 45, Rubber and rubber products, Subcommittee
SC 2, Testing and analysis.

This second edition cancels and replaces the first edition (ISO 7619-1:2004), which has been technically
revised to update the references to ISO 18898-forjinstrument calibration and 1ISO 23529 for the preparation of
test pieces. It also incorporates the Amendment ISO 7619-1:2004/Amd.1:2008 which gives precision data
(see Annex A).

ISO 7619 consists of the following “parts,'under the“general” title “Rubber, vulcanized or thermoplastic —
Determination of indentation hardness:

— Part 1: Durometer method (Shore hardness)

— Part 2: IRHD pocket meter method

iv © 1SO 2010 — All rights reserved
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Introduction

The hardness of rubber, as measured by a durometer or an IRHD pocket meter, is determined from the
response of the rubber to an applied indentation. The response is a complex one and will depend upon:

a) the elastic modulus of the rubber;

b) the viscoelastic properties of the rubber;

c) the thickness of the test piece;

d) the geometry of the indentor;

e) the pressure exerted;

f)  the rate of increase of pressure;

g) the interval after which the hardness is recorded.

Because of these factors, it is inadvisable to relate results using a durometer directly to IRHD values, although
correlations have been established for some individual rubbers:and compounds.

Durometers were originally portableshandiheldjinstruments that’have proved to be particularly convenient for
making measurements on products. Some laboratories now also use them on a stand with a weight applied to
the pressure foot in order to improve precision.

NOTE ISO 48[ specifies hardness measurements for determination of hardness between 10 IRHD and 100 IRHD.
Further information on the relationship betwéen the'durometer values’and IRHD values is given in the literaturelSIeI7],
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Rubber, vulcanized or thermoplastic — Determination of
indentation hardness —

Part 1:
Durometer method (Shore hardness)

WARNING — Persons using this part of ISO 7619 should be familiar with normal laboratory practice.
This part of ISO 7619 does not purport to address all of the safety problems, if any, associated with its
use. It is the responsibility of the user to establish appropriate safety and health practices and to
ensure compliance with any national regulatory conditions.

CAUTION — Certain procedures specified in this part of ISO 7619 may involve the use or generation of

substances, or the generation of waste, that could constitute a local environmental hazard. Reference
should be made to appropriate documentation on safe handling and disposal after use.

1 Scope

This part of ISO 7619 specifies a‘method [forjdetermining) the Jindentation hardness (Shore hardness) of
vulcanized or thermoplastic rubber using durometers with the following scales:

— the A scale for rubbers in the normal-hardness range;
— the D scale for rubbers in the high-hardness range;
— the AO scale for rubbers in the low-hardness range and for cellular rubbers;

— the AM scale for thin rubber test pieces in the normal-hardness range.

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
document (including any amendments) applies.

ISO 18898, Rubber — Calibration and verification of hardness testers

ISO 23529, Rubber — General procedures for preparing and conditioning test pieces for physical test
methods

3 Principle and choice of durometer type

The property measured is the depth of penetration of a specified indentor forced into the material under
specified conditions.

© 1SO 2010 — All rights reserved 1
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When using durometers, the scale should be chosen as follows:
— for values less than 20 with a type D durometer: type A,;

— for values less than 20 with a type A durometer: type AO;
— for values over 90 with a type A durometer: type D;

— for thin test pieces (less than 6 mm thick): type AM.

4 Apparatus

4.1 Durometer types A, D and AO

These durometers consist of the components specified in 4.1.1 to 4.1.5.

411 Pressure foot

The pressure foot for types A and D shall have a diameter of 18 mm + 0,5 mm and a central hole of diameter
3 mm £ 0,1 mm. For type AO, the pressure foot shall have a minimum area of 500 mm?2 with a central hole of
diameter 5,4 mm + 0,2 mm. The tolerances on the dimension of the central hole and the requirement for the
size of the pressure foot only apply to instruments used on a stand.

4.1.2 Indentor
The indentor shall be formed from a hardened-steelsrodsof. diameter 1,25 mm + 0,15 mm to the shape and

dimensions shown in Figure 1 for type A durometers and Figure 2 ‘for type D durometers. Type AO
durometers shall have a round indentor with a radius. of 2,5 mm * 0,02 mm in accordance with Figure 3.

4.1.3 Indicating device
This is a device for allowing the extent of protrusion of the point of the indentor beyond the face of the
pressure foot to be read. It shall be calibrated directly in terms of units ranging from 0 for the maximum

protrusion of 2,50 mm + 0,02 mm to 100 for zero protrusion obtained by placing the pressure foot and indentor
in firm contact with a suitable flat, hard surface (i.e. glass).

4.1.4 Calibrated spring

This is used to apply a force, F, expressed in millinewtons, to the indentor in accordance with one of the
following equations:

— For type A durometers:
F =550 + 75H),
where H) is the hardness reading taken from the type A durometer.
— For type D durometers:
F = 445H,
where Hp is the hardness reading taken from the type D durometer.
— For type AO durometers:
F =550+ 75Huq

where Hyq is the hardness reading taken from the type AO durometer.
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Dimensions in millimetres
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Figure 1 — Indentor for type A durometer

Dimensions.incmillimetres

5,4 0,2

The protrusion shown is valid for a reading of 0.

2,5 0,022

=500 mm?

a

Figure 3 — Indentor for type AO durometer

4.1.5 Automatic timing device (optional)

The protrusion shown is valid for a reading of 0.
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Dimensions in millimetres
%3 +0,1
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The protrusion shown is valid for a reading of 0.

Figure 2 — Indentor for type D durometer

Dimensions in millimetres

| 1,19 £0,03

| $0,79 £0,025

1,25 £0,018

?9 0,3

The protrusion shown is valid for a reading of 0.

Figure 4 — Indentor for type AM durometer

The timer shall be automatically activated when the pressure foot is in contact with the test piece and shall
indicate the end of the test time or lock the test value at its completion. Use of a timing device for the test time
improves precision. When the instrument is used on a stand, the time tolerance shall be £0,3 s.
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