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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—ir—Haisor—with—SO—also—take—part—in—the—werk—SO—collaborates—elosely—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 tgsk of technical committees is to prepare International Standards. Draft International Standards
adopted by [the technical committees are circulated to the member bodies for voting{OPublication as an
International Standard requires approval by at least 75 % of the member bodies casting a‘vote.

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

ISO 7619-1 \was prepared by Technical Committee ISO/TC 45, Rubberrand rubber products, Subcomnjittee
SC 2, Testinlg and analyses.
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a speciffjed pressure-foot area has been introduced;

a test fme of 3 s replaces the formerly specified "within 1 s", giving a more accurate value, as

tion of ISO 7619-1, together with ISO 7619-2, cancels and replaces I1ISO 7619:1997, which
ally revised as follows in respect of the durometer method now covered exclusively by Part 1

s value drops significantly during the first few seconds;
me of 15 s has been introduced for TPE materials, as the hardness value continues to decr
bnger period of time than forvwilcanized rubber, this test time being the same as that specifig
in 1ISO 868 [1];

scale for soft materials'has been added;
5cale for thin samples has been added;

of stands’is, described in more detail;

5 of dolerances, etc. have been made to improve precision.
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ISO 7619 ¢

NSISTS OT the Tollowing parts, under the deneral llle Kubber, vuicanized oOr thermoplas

Determination of indentation hardness:

Part 1: Durometer method (Shore hardness)

Part 2: IRHD pocket meter method
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Introduction

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

a) the elastic modulus of the rubber,

b) [he viscoelastic properties of the rubber,

c) fhe thickness of the test piece,

d) the geometry of the indentor,

e) [he pressure exerted,

f)  the rate of increase of pressure, and

g) [he interval at which the hardness is recorded.

Becguse of these factors, it is inadvisable to relate results using.a durometer directly to IRHD valyes, although
corrglations have been established for some individual rubbérs’or compounds.

NOTE ISO 48121 specifies hardness measurements for, determination of hardness between 10 IRHD and 100 IRHD.
Further information on the relation between the durometer.values and IRHD values is given in the literature [§}- 6] [7],

© I1SO 2004 — All rights reserved \"
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Rubber, vulcanized or thermoplastic — Determination of

ind

entation hardness —

Part 1:
Durometer method (Shore hardness)

1 BScope

This

vulcanized or thermoplastic rubber using durometers with the following scalés;

2 Normative references

The

doc(

part of ISO 7619 specifies a method for determining the indentation~hardness (Shore hardness) of

he A scale for rubbers in the normal hardness range;
he D scale for rubbers in the high hardness range;
he AO scale for rubbers in the low hardness range and céellular rubbers;

he AM scale for thin rubber test pieces in the normat hardness range.

following referenced documentsare indispensable for the application of this document.
refenences, only the edition cited applies. For undated references, the latest edition of the

ment (including any amendments) applies.

For dated
referenced

ISO P3529, Physical test methods — Preparation and conditioning of test pieces and pifeferred test

cong

3 Principle and choice of durometer type
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measuredvproperty is the penetration of a specified indentor forced into the material ung
itions:

)
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oo HaSTOHOWS:

— For values less than 20 with Type D durometer: Type A.

— For values less than 20 with Type A durometer: Type AO.

— For values over 90 with Type A durometer: Type D.

— For thin test pieces (less than 6 mm thick): Type AM.

1) To be published. (Revision of ISO 471:1995)

© I1SO 2004 — All rights reserved
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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.

4.1.1 Pres

sure 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
3mm+0,1mm. For Type AO, the pressure foot shall have a minimum area of 500 mm?2 with a

5,4 mm = 0,2mmeentrat-hote—Fhe-toleranrces-on-the-dimensionofthe—centre-hote-anrd-thereguirementfgr the
size of the pfessure foot only apply to instruments used on a stand.
4.1.2 Indeptor
The indentof shall be formed from a hardened steel rod of 1,25 mm + 0,15 mm diameter'to’the shapg and
dimension ghown in Figure 1, for Type A durometers, and Figure 2 for Type D duremeters. Typg AO
durometers ghall have a round indentor with a radius of 2,5 mm £ 0,02 mm according(to, Figure 3.
4.1.3 Indigating device
This is a device for allowing the extent of protrusion of the point of the jindentor beyond the face of the
pressure fogt 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 contagt with a suitable flat hard surface.
4.1.4 Calibrated spring
This shall bg used to apply a force, F, expressed in millinewtons, to the indentor in accordance with one qf the
following equiations.
— For durpmeter Type A:

F =550 +75 Hy

where H, is the hardness reading-taken from a Type A durometer.

F

where H

For durgmeter Type D:

445 Hy,

b is thethardness reading taken from a Type D durometer.

For dur¢pmeter Type AO:

F=

550 + 75 Hyg

where Hyq is the hardness reading taken from a Type AO durometer.

4.1.5 Automatic timing device (optional)

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 used in a stand, the time tolerance shall be + 0,3 s.

© I1SO 2004 — Al rights reserved
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4.2 Durometer Type AM
This durometer consists of the components specified in 4.2.1 to 4.2.5.
4.21 Pressure foot

The pressure foot shall have a diameter of 9mm+0,3mm and a central hole of diameter
1,19 mm £ 0,03 mm.

4.2.2 Indentor

The jindentor shall be formed from a hardened steel rod of 0,79 mm + 0,025 mm diameter te.the shape and
dimgnsion shown in Figure 4.

4.2.3 Indicating device
This|is a device for allowing the extent of protrusion of the point of the indéntor 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 1,25 mm = 0,01 mm to 100 for zero protrusion obtained by plaeing the pressure foot and indentor
in firm contact with a suitable flat hard surface.

4.2.4 Calibrated spring

To ghall be used to apply a force, F, expressed in millinewtons, to the indentor in accordapce with the
equdtion:

[ =324 + 4,4 Hpy

whete Hyy, is the hardness reading taken from a Type AM durometer.

4.2.8 Automatic timing device (optional)
The timer shall be automatically activated when the pressure foot is in contact with the test pie¢e, and shall

indicate the end of the test time ot lock the test value at its completion. Use of a timing device for|the test time
imprpves precision. When used jn’a stand, the time tolerance shall be + 0,3 s.

4.3 | Stand

Bett¢r precision is~obtained by using a stand with a weight centred on the axis of the indentor|to apply the
presgure foot tothe test piece. Durometer Types A, D and AO may be used either as pocket meters by hand,
or mpunted of.a stand. Durometer Type AM shall always be mounted on a stand.

4.3. General

The operating stand shall be capable of supporting the durometer pressure-foot surface parallel to the test
piece support table.

4.3.2 Operating speed

The stand shall be capable of applying the test piece to the indentor, or vice versa, without shock, at a
maximum speed of 3,2 mm/s.

© 1SO 2004 — All rights reserved 3
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4.3.3 Masses

The total mass of the durometer and extra mass to overcome the spring force shall be

1 +8,1 kg for Types A and AO

5+8’5 kg for Type D

0,259 5 kg for Type AM

4.4 Durometer spring force calibration
The force vdlues shall be in accordance with Table 1.
Table 1 — Durometer spring forces
Spring forces
Indicated durometer value mN
Type AM Type A and AO Type D
0 324 550 —
10 368 1,300 4 450
20 412 2050 8 900
30 456 2800 13 350
40 500 3550 17 800
50 544 4 300 22 250
60 588 5050 26 700
70 632 5800 31150
80 676 6 550 35 600
90 720 7 300 40 050
100 764 8 050 44 500
MiIIinewtonsf (mN) per unit 4.4 75 445
Spring calibl'ation tolerance +8,8 +37,5 +222,5

4 © 1SO 2004 — Al rights reserved
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5 Test piece

5.1 Thickness

For the determination of hardness using Shore A, D and AO durometers, the thickness of the test piece shall
be at least 6 mm.

For the determination of hardness using Shore AM durometers, the thickness of the test piece shall be at least
1,5 mm.

For sheets thinner than 6 mm and 1,5 mm, a test piece may be composed of not more than three layers, in
ordef to obtain the necessary thickness. However, determinations made on such test pieces may not agree
with those made on single-thickness pieces.

For gomparison purposes, the test pieces shall be similar.

NOTE The measurement on thin test samples of soft rubber will be influenced by the. support table and will show a
too hjgh value.

5.2 | Surface

The pther dimensions of the test piece shall be sufficient to permit measurements at least 12 min away from
any edge for Types A and D, and 15 mm and 4,5 mm away frém ‘any edge for Type AO arnld Type AM,
respectively.

The [surface of the test piece shall be flat and parallel over‘an area sufficient to permit the pregsure foot to
come into contact with the test piece over an area having-a‘radius of at least 6 mm from the indeptor point for
Typgs A and D, 9 mm for Type AO and 2,5 mm for Type AM.

Satigfactory hardness determinations cannot be > made on rounded, uneven or rough suffaces using
durometers. However, their use in certain spécialized applications is recognized, e.g. 1SO 71267-2 [3] for
detefmination of hardness of rubber-covered. rolls. In such applications, the limitations of their use shall be
cleafly identified.

6 [Conditioning

Where practical, test pieces shall be conditioned immediately before testing for a minimum period|of 1 h at the
stanglard laboratory temperature in accordance with ISO 23529. The same temperature shall be used
throdghout any single't€st or series of tests intended to be comparable.

7 Procedure

7.1 | General

Place the test piece on a flat, hard, rigid surface. Apply the pressure foot to the test piece or vice versa, as
rapidly as possible, without shock, keeping the foot parallel to the surface of the test piece and ensuring that
the indentor is normal to the rubber surface. When using a stand, the maximum speed shall be 3,2 mm/s.

7.2 Testtime

Apply a force in accordance with 4.3.3 sufficient only to obtain firm contact between the pressure foot and the
test piece and take the reading at the specified time after the pressure foot is in firm contact with the test
piece. The standard test time shall be 3 s for vulcanized rubber and 15 s for thermoplastic rubber.

Other test times may be used, provided they are stated in the test report. Rubbers of unknown type should be
treated as vulcanized.

© 1SO 2004 — All rights reserved 5
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7.3 Number of measurements

Make five measurements of hardness at different positions on the test piece at least 6 mm apart for Types A,
D and AO and 0,8 mm apart for Type AM, and determine the median value.

8 Calibration and checking

8.1

Calibration

ball kb
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h International Standard for calibration of hardness meters and durometers, 1SO 18898; is

king using standard rubber blocks

strument against a flat piece of glass and adjust the reading on the scale)to give 100 IRHD. U
dard rubber blocks?) covering the range approx. 30 IRHD to 90 IRHD, calibrate the instrumer
shall be made according to the manufacturer's instructions. The set of standard rubber b
of a least six test pieces kept lightly dusted with talc in a suitable covered container away
il and grease. The standard rubbers shall themselves be calibrated against the dead-load g
pd specified in ISO 48 at intervals not exceeding 6 months. Instruments in regular use shou
pbast each week against standard rubber blocks.

bport

brt shall include the following information:

e to this international Standard;

details

description of the sample and its origin,
npound details and curing conditions, if known,

cription of the {est’piece, including its thickness and, in the case of a composite test piecs
nber of layers;

ils

pefature of test, and the relative humidity when the hardness of the material is dependent o

inder

sing
t. All
ocks
from
Quge
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, the

h the

hur

nidity,

type of instrument used,
time elapsed between the preparation of the test piece and the measurement of hardness,

any deviation from the standard procedure,

influence on the results;

2) Standard

rubber blocks are available from different manufacturers of hardness testers.

details of procedure not specified in this part of ISO 7619, and any incidents likely to have had an
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