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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, 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.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed flor the
different typgs of ISO documents should be noted. This document was drafted in accordance'with the
editorial rulds of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn 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. Detpils of
any patent rights identified during the development of the document will be in the-Introduction gnd/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and dops not
constitute anf endorsement.

For an expldnation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions felated to conformity assessment, as well as information about ISO's adherence fo the
World Trade Prganization (WTO) principles in the TechnicalBarriers to Trade (TBT) see the follpwing
URL: www.isp.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 45, Rubber and rubber prdducts,
Subcommittde SC 2, Testing and analysis.

This first edjtion of ISO 48-9 cancels and replaces ISO 18898:2016, of which it constitutes a minor
revision. The|changes compared to the previous edition are as follows:

— anew stgndard number has been given.
— in the Infroduction, an explanation of the purpose of the grouping work has been added.
Alist of all pgrts in the ISO 48 series can be found on the ISO website.

Any feedbacl or questionsow'this document should be directed to the user’s national standards bpdy. A
complete listjng of thes¢ bodies can be found at www.iso.org/members.html.

iv © ISO 2018 - All rights reserved
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Introduction

ISO/TC 45/SC 2 established a principle that it would be helpful for users if standards on the same subject
but covering different aspects or methods were grouped together, preferably with an introductory
guidance standard, rather than being scattered throughout the numbering system. This has been
achieved for some subjects, for example curemeters (ISO 6502) and dynamic properties (ISO 4664).

In 2017, it was decided to group standards for hardness and, subsequently, it was agreed that they
would be grouped under the ISO 48 number. The new standards together with the previously numbered
standards are listed below.

— [0 48-T: Tormer ISO 18517

— 190 48-2: former ISO 48

— 190 48-3: former ISO 27588
— 140 48-4: former ISO 7619-1
— 190 48-5: former ISO 7619-2
— 190 48-6: former ISO 7267-1
— 140 48-7: former ISO 7267-2
— 190 48-8: former ISO 7267-3
— 140 48-9: former I1SO 18898

© ISO 2018 - All rights reserved v
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INTERNATIONAL STANDARD ISO 48-9:2018(E)

Rubber, vulcanized or thermoplastic — Determination of

hardness —

Part 9:
Calibration and verification of hardness testers

1 Sgope

This document specifies procedures for the calibration and verification of durometers of t
and AM (see ISO 48-4), IRHD pocket meters (see ISO 48-5), IRHD dead-load instruments (|
and dead-load instruments using the very low rubber hardness scale (see ISO48-3).

2 Normative references

The f¢llowing documents are referred to in the text in such a-way that some or all of
constitutes requirements of this document. For dated referencés, only the edition citec
undated references, the latest edition of the referenced document (including any amendm

ISO 48-2, Rubber, vulcanized or thermoplastic — Determination of hardness — Part 2: Hard
10 IRHD and 100 IRHD

[SO 48-4, Rubber, vulcanized or thermoplastic — Determination of hardness — Part 4
hardngss by durometer method (Shore hardness)

ISO 48B-5, Rubber, vulcanized or.thermoplastic — Determination of hardness — Part §
hardnss by IRHD pocket meter méthod

ISO 18899, Rubber — Guidé to-the calibration of test equipment

[SO/IEC 17025, Generalxequirements for the competence of testing and calibration laboratol

3 erms and‘definitions

ypes A, D, AO
see [SO 48-2)

their content

applies. For
bnts) applies.
ness between
oad hardness

. Indentation

: Indentation

ies

B99 apply.

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

addresses:

4 Measurands and metrological requirements for calibration and verification

4.1 Environmental conditions

The ambient temperature of the measurement room in which the calibration or verification is carried

out shall be 18 °C to 25 °C.

© ISO 2018 - All rights reserved
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4.2 Metrological requirements

The measurands, as specified in ISO 48-2, ISO 48-3, ISO 48-4, and ISO 48-5, of indentor and pressure
foot for the instrument to be calibrated are depicted in Figures 1 to 7 and requirements are specified in
Tables 1 to 10.

@d 4

@d ,

- A

@d

@D

Figure 1 — Indentor and pressure foot for typeA durometer

Table 1 — Type A durometer

Measurand Unit Metrological requirement Cali:)i;z::iizlgtilzl(it\;z;:ica-

Shaft diametgr of indentor d> | mm 1,25+ 0,15 5.2.1.2
Cone frustum| top diameter d3 | mm 0,79 £ 0,01 5.2.1.2
Cone angle offindentor a ° 35,00 £ 0,25 5.2.1.2
Centrality of pressure foot Central

Diameter of pressure foot D mm 18,0 £+ 0,5 5.2.21
Hole diametef of pressure foot di\ | mm 3,0+0,1 5.2.2.2
Mass on presgure foot m kg 1,0+8:(1) 5.2.4.1
Depth of indeptation I mm 0,00 to 2,50; Al =+0,02 5.2.3.1

F=550,0 + 75,0Hp; AF = 37,5
Spring force dn indentor F | mN where Hp = hardness reading 5.2.5.1
on type A durometer
Duration of fqreejapplication t S 3or15 5.2.7

2 © ISO 2018 - All rights reserved
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Figure 2 — Indentor and pressure foot for type D.durometer

Table 2 — Type D durometer

-9:2018(E)

Measurand Unit Metrologicalrequirement Caligﬁfii‘:;s ‘llll(it‘;g;isfica-
Shaft|diameter of indentor dy | mm 1,25 +0,15 5.201.3
Radius of indentor mm 0,10 £ 0,01 5.21.3
Cone fingle of indentor a ° 30,00 £ 0,25 5.2[1.3
Centrhlity of pressure foot Central
Diameter of pressure foot D | mm 18,0 £ 0,5 5.2pR1
Hole diameter of pressure foot d1 |‘mm 3,0+0,1 5.2p.2
Mass pn pressure foot m kg 5,0+8:g 5241
Depth of indentation I mm 0,00 to 2,50; Al =+0,02 5.2B.2

F=445,0Hp; AF = +222,5
Spring force on indentor F | mN where Hp = hardness reading 5.25.2
on type D durometer
Duratjion of force application t S 3or15 5.4.7

© ISO 2018 - All rights reserved



https://standardsiso.com/api/?name=95232401f19078f4fcf041707c157e15

ISO 48-9:2018(E)

@d,

Figure 3 — Indentor and pressure foot for type AO durometer;

Table 3 — Type AO durometer

Measurand Unit Metrological requirement Callb-ratl_on and ver fica-
tion instructionfs

Radius of ind¢ntor R mm 2,50 £ 0,02 5.2.1.4
Centrality of pressure foot Central

Area of pressfire foot A | mm?2 500 minimum 5.2.2.1

Hole diametef of pressure foot di | mm 54+ 0,2 5.2.2.2

Mass on presgure foot m kg 1,0+%'10 5.2.4.1
Depth of indeptation 1 mm 0,00 to 2,50; Al = +0,02 5.2.3.3

E=550,0 + 75,0Hp0; AF = £37,5
Spring force dn indentor F | mN where Hpp = hardness reading 5.2.5.3
on type AO durometer
Duration of fqrce application t s 3or15 2.7

4 © ISO 2018 - All rights reserved
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@d

T 0,

Figure 4 — Indentor and pressure foot for type AMdurometer

Table 4 — Type AM durometer

Measurand Unit Metrological requirement Caligl::ltii(r’:; tarl:l(: t‘;g;isﬁca'
Shaft|{diameter of indentor d> | mm 0,790 + 0,025 5.211.5
Radius of indentor r mm 0,10 + 0,01 5.2[1.5
Cone aingle of indentor a ° 30,00 £ 0,25 5.211.5
Centrhlity of pressure foot Central
Diameter of pressure foot D mMim 9,0+0,3 5.2121
Hole diameter of pressure foot di .| 'mm 1,19 £ 0,03 5.212.2
Mass pn pressure foot m kg 0,25+%'%50 5.214.1
Depth of indentation I mm 0,00 to 1,25; Al=+0,01 5.213.4

F=324,0 + 4,4Hp\; AF = £8,8
Spring force on indentor F | mN | where Ham = hardness reading 5.2]5.4
on type AM durometer
Duratfion of force @pplication t S 3or15 5.3.7

© IS0 2018 - All rights reserved 5
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Figure 5 — Indentor and pressure foot for IRHD dead-load tester

Table 5 — IRHD dead-load method N

Measurand Unit Metrological requirenient Caligﬁ:ﬁg; llll(:t\;g;sfica-

Ball diameterjof indentor d> | mm 2,50 £ 0,01 5.2.1.6
Centrality of pressure foot Central

Diameter of pressure foot D | mm 201 5.2.2.1
Hole diameter of pressure foot di | mm 6+1 5.2.2.2
Force on presiure foot Fr N 8,3+1,5 5.2.4.2
Incremental ihdentation depth | mm ¢ =fURIZ]I)): (;s%e'z(;l‘labl—elS) 5.2.3.5
Contact forcelon indentor Fc¢ N 0,30 £ 0,02 5.2.6.1
Total force on|indentor F¢ N 5,70 £ 0,03 5.2.6.1
T e o 23

Table 6 — IRHD dead-load method H

Measurand Unit Metrological requirement Calig?:ltiizgtil::t‘;z;:ica'

Ball diametern of indentor d> | mm 1,00 £ 0,01 5.21.6
Centrality of pressure foot Central

Diameter of p'ressure foot D—Tm 20Ft 221
Hole diameter of pressure foot dip | mm 61 5.2.2.2
Force on pressure foot Fr N 8,3+1,5 5.2.4.2
Incremental indentation depth | mm sz(IRT?):(iS?OW) 5.2.3.6
Contact force on indentor Fe¢ N 0,30 +0,02 5.2.6.1
Total force on indentor F¢ N 5,70 £ 0,03 5.2.6.1
pursionalapplictionoforal || 2
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Table 7 — IRHD dead-load method L

Measurand Unit Metrological requirement Cali:;;;tizr;;rﬁ;g;i;ka-

Ball diameter of indentor dy mm 5,00 + 0,01 5.2.1.6
Centrality of pressure foot Central

Diameter of pressure foot D | mm 22+1 2.2.1
Hole diameter of pressure foot dip | mm 10+1 5.2.2.2
Force on pressure foot Fs N 8,3+1,5 5.2.4.2
Incremental indentation depth I mm /= f(IRHD) (see Table 17) 5.2.3.7

* AT==%0,01

Contalct force on indentor Fe¢ N 0,30 £ 0,02 5.216.1
Total force on indentor F¢ N 5,70 £ 0,03 5.216.1
heforamme el || 4

Table 8 — IRHD dead-load method M

Measurand Unit Metrological requirément Caligl::ltiizrsl t‘ :;:t‘;(e,;isﬁca'

Ball diameter of indentor d> | mm 0,395 +.0,005 5.211.6
Centrhlity of pressure foot Central

Diameter of pressure foot D mm 3,35+ 0,15 5.221
Hole diameter of pressure foot di | mm 1,00 £ 0,15 2{2.2
Force|on pressure foot Ff | mN 235+ 30 5243
Incremental indentation depth I | mm ! =f(IREID=) isoe’(e)('}";bl—eN) 5.2{3.8
Contalct force on indentor F¢ mN 8,3+0,5 5.216.2
Total force on indentor Ft mN 153,3+1,0 5.216.2
purefonofapplcatonaftonl (5] 47

© ISO 2018 - All rights reserved 7
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@d,

Figure 6 — Indentor and pressure foot for IRHD pocket meter

Table 9 — IRHD pocket meter

Calibration and verifica-

Measurand Unit Metrological requirenient AN .
tion instructionfs
Ball diameter]of indentor dy mm 1,575 + 0,025 5.2.1.6
Centrality of pressure foot Central
length of side 20,0 * 2,5 if square
Size of pressyre foot S mm or 5221
diameter22,5 + 2,5 if circular
Hole diametef of pressure foot d1 mm 2,5%+0,5 5.2.2.2
. . 1= f(IRHD) (see Table 19)

Depth of indeptation l mm Al= 0,02 5.2.39
Spring force qn indentor F N 2,65 +0,15 5.2.5.5
Duration of fdrce application t S 3or15 2.7

© ISO 2018 - All rights reserved
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@d ,

Figure 7 — Indentor and pressure foot for VLRH meter

Table 10 — VLRH meter

Measurand Unit Metrological réquirement Callb_ratl.on qnd \{erlflca-
tion instfuctions

Ball diameter of indentor dy | mm 2,5%0,01 5.201.7
Centrhlity of pressure foot €entral
Diameter of pressure foot D mm 6,0 £ 0,50 5.221
Hole diameter of pressure foot di | mm 3,0+0,10 5.22.2
DeptH of indentation | pum I=f(VLRIZ? :(SEBSM) 5.2.8.10
Forcefon pressure foot Fr |AnN 250+ 30 5.244.4
Pre fdrce on indentor Fc +| mN 8,3+0,5 5.216.3
Indenfting force on indentor Fp' | mN 100,0 +1,0 5.216.3
Durgdmr_l of pre force e s 5 547
applidation
Dl_lratllon of indenting forceZap- te s 30 547
plicatjon

© ISO 2018 - All rights reserved
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5 Calibration and verification methods

5.1 Requirements to be met by the measuring instruments used for the calibration and
verification methods

The uncertainty of measurement of the measuring instruments used for the calibration and verification
methods shall not be greater than 0,2 times the tolerances specified in 4.2.

Alternative iR

measuremen
be carried ou

5.2 Outlin

5.2.1 Inde

5.2.1.1 Gel

A coordinate
for measurin|

5.2.1.2 Type A durometer

By means of
Figure 1 and

5.2.1.3 Type D durometer

By means of
Figure 2 and

5.2.1.4 Type AO durometer

By means of
Table 3.

is complied with and these instruments allow the calibration or verification méeth
t effectively.

e of the calibration and verification methods to be used
ntors

heral

L measuring device (for example, a measuring microscop€) of a profile projector is sy
b the indentors.

listed in Table 1.

listed in Table 2.

Lhe measuring deviee, verify the indentor diameter as illustrated in Figure 3 and lig

5.2.1.5 Type AM durgmeter

inty of

bds to

itable

the measuring device, verify the geometric requirements of the indentor as illustrdted in

the measuring device, verify the'geometric requirements of the indentor as illustrdted in

ted in

By means of fthe measuring device, verify the geometric requirements of the indentor as illustrdted in

Figure 4 and [listed in Table 4.

5.2.1.6 IRHD dead-load methods N, H, L and M and IRHD pocket meter

By means of the measuring device, verify the indentor diameter as illustrated in Figures 5 and 6 and
listed in Tables 5 to 9.

5.2.1.7 VLRH dead-load meter

By means of the measuring device, verify the geometric requirements of the indentor as illustrated in

Figure 7 and

10

listed in Table 10.

© ISO 2018 - All rights reserved
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5.2.2 Geometry of the pressure foot

5.2.2.1 Diameter/length of side of the pressure foot

Verify the diameter/length of side of the pressure foot as illustrated in Figures 1 to 7 and listed in
Tables 1 to 10. Vernier callipers are a suitable measuring device.

5.2.2.2 Hole diameter of the pressure foot

Verify the hole diameter as illustrated in Figures 1 to 7 and listed in Tables 1 to 10. Calibrated pins are
suitable measuring devices. If there is a chamfered edge to the hole, the measurement shall be made
ignoring the chamier area.

5.2.3| Depth of indentation

5.2.3.1 Type A durometer

The dIErometer is mounted in an indentation-depth measuring device ¢omprising a length-measuring
system with a measuring range from 0 mm to 2,5 mm and a displacement device. A digita] micrometer,
for expmple, can be used as the length-measuring system. The measuring axes of the length-measuring
system and of the hardness tester to be calibrated shall be in alignment and disposed vertfically.

Displdce the indentor of the hardness tester in accordance fith its scale indication from 100 Shore A
to 0 Shore A in steps. Alternatively, displace the indentor &known distance in steps and r¢ad the Shore
value/Measure the indentation depth at a minimum of fgur points, including 0 Shore A and 100 Shore A.
The values of the indentation depth and the permitteditolerance are given in Table 11.

Table 11 — Shore*A versus indentation

Shore A value Value of in?AelrLt:f)i,(())rzl dmerg)th, [, in mm

0 2,50
10 2,25
20 2,00
30 1,75
40 1,50
50 1,25
60 1,00
70 0,75
80 0,50
90 0,25
100 0,00

5.2.3.2 Type D durometer
The method of measurement is the same as that described in 5.2.3.1.

Displace the indentor of the hardness tester in accordance with its scale indication from 100 Shore D
to 0 Shore D in steps. Alternatively, displace the indentor a known distance in steps and read the Shore
value. Measure the indentation depth at a minimum of four points, including 0 Shore D and 100 Shore D.
The values of the indentation depth and the permitted tolerance are given in Table 12.

© ISO 2018 - All rights reserved 11
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Table 12 — Shore D versus indentation

Shore D value Value of inEiAellltitoi,(())lzl :lnerg)th, [, in mm

0 2,50
10 2,25
20 2,00
30 1,75
40 1,50
50 1,25
60 1,00
70 0,75
80 0,50
90 0,25
100 0,00

5.2.3.3 Ter AO durometer

The method ¢f measurement is the same as that described in 5.2.3.1;

Displace the ndentor of the hardness tester in accordance withvits scale indication from 100 Shqre AO
to 0 Shore AP in steps. Alternatively, displace the indentor<a ‘known distance in steps and regd the
Shore value. [Measure the indentation depth at a minimum of four points, including 0 Shore AD and
100 Shore AQ. The values of the indentation depth and thé‘permitted tolerance are given in Table|13.

Table 13 — ShoreAO vVersus indentation

Shore AO value Value of inEiAeInzt:;E)i‘(())g ﬁlen;:)th, [, in mm

0 2,50
10 2,25
20 2,00
30 1,75
40 1,50
50 1,25
60 1,00
70 0,75
80 0,50
90 0,25
100 0,00

5.2.3.4 Type AM durometer

The method of measurement is the same as that described in 5.2.3.1, except that the range of indentation
is from 0 mm to 1,25 mm.

Displace the indentor of the hardness tester in accordance with its scale indication from 100 Shore AM
to 0 Shore AM in steps. Alternatively, displace the indentor a known distance in steps and read the
Shore value. Measure the indentation depth at a minimum of four points, including 0 Shore AM and
100 Shore AM. The values of the indentation depth and the permitted tolerance are given in Table 14.

12 © ISO 2018 - All rights reserved
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Table 14 — Shore AM versus indentation

Shore AM value Value of in((Al;elzlt:g’ig?Odrs]r;t)h, [, in mm

0 1,250
10 1,125
20 1,000
30 0,875
40 0,750
50 0,625
60 0,500
70 0,375
80 0,250
90 0,125
100 0,000

5.2.3.6 IRHD dead-load method N

The njethod of measurement is the same as that described in 5.2.3-1; except that the range ¢f indentation
is frogn 0 mm to 1,8 mm.

Displqce the indentor of the hardness tester in accordanc¢e'with its scale indication from| 100 IRHD to
30 IRHD in steps. Alternatively, displace the indentor.&known distance in steps and r¢ad the IRHD
valuefMeasure the indentation depth at a minimum of four points, including 100 IRHD. The values of
the indentation depth and the permitted tolerance;atre given in Table 15.

Table 15 — IRHD(inethod N) versus indentation

IRHD value Value of inEiAeIn:tiE)i,(())lI (rinerg)th, [, in mm
10076 0,00
80,2 0,35
70,4 0,51
60,1 0,71
50,2 096
40,1 1,30
30,0 1,80

5.2.3.p _“IRHD dead-load method H

The method is the same as that described in 5.2.3.T, except that the range of indentation is from 0 mm
to 0,44 mm.

Displace the indentor of the hardness tester in accordance with its scale indication to a series of IRHD
values and measure the indentation depth at these values. Alternatively, displace the indentor a known
distance in steps and read the IRHD value. The values of the indentation depth and the permitted
tolerance are given in Table 16.

© ISO 2018 - All rights reserved 13
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Table 16 — IRHD (method H) versus indentation

IRHD value Value of inEiAeIllt:Bi’(())rll :lnerg)th, [, in mm
100,0 0,00
98,8 0,10
95,4 0,20
91,1 0,30
84,8 0,44

5.2.3.7 IRHD dead-Toad method L

The method |s the same as that described in 5.2.3.1, except that the range of indentation is‘fhom|0 mm
to 3,2 mm.

Displace the jndentor of the hardness tester in accordance with its scale indication tg-a series off IRHD
values and mleasure the indentation depth at these values. Alternatively, displacehe indentor a Known
distance in dteps and read the IRHD value. The values of the indentation dépth and the permitted
tolerance areg given in Table 17.

Table 17 — IRHD (method L) versus indentation

IRHD value Value of inEiAelnztigi’(()]rll glerg)th, [, in mm
349 110
21,3 1,80
14,1 2,50
99 3,18

5.2.3.8 IRHD dead-load method M

The method {s the same as that describediin 5.2.3.1, except that the range of indentation is from|0 mm
to 0,3 mm.

Displace the ndentor of the hardness tester in accordance with its scale indication from 100 IRHD to
30 IRHD in dteps. Alternatively,-displace the indentor a known distance in steps and read the|IRHD
value. Measulre the indentation’ depth at a minimum of four points, including 100 IRHD. The values of
the indentatipn depth and theé permitted tolerance are given in Table 18.

Table 18 — IRHD (method M) versus indentation

Value of indentation depth, /, in mm
IRHD value (A] = +0.002 mm) Remarks
100,0 0,000
80,2 0,058 If the indentation is mag-
70,4 0,085 nified by a factor of 6 (for
example by mechanical
601 0,118 means) before the meas-
50,2 0,160 urements are made, then
40,1 0,217 Al=+0,01 mm.
30,0 0,300

5.2.3.9 IRHD pocket meter

The method of measurement is the same as that described in 5.2.3.1, except that the range of indentation
is from 0 mm to 1,650 mm.
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Displace the indentor of the hardness tester in accordance with its scale indication from 100 IRHD to
0 IRHD in steps. Alternatively, displace the indentor a known distance in steps and read the IRHD value.
Measure the indentation depth at a minimum of four points, including 30 IRHD and 100 IRHD. The
values of the indentation depth and the permitted tolerance are given in Table 19.

Table 19 — IRHD (pocket meter) versus indentation

IRHD value Value of in[g;eiltiag’ia)znodnel;r;t)h, I, in mm
100 0,000
90 0,191
80 0,323
70 0,473
60 0,653
50 0,884
40 1,195
30 1,650

5.2.3.10 VLRH dead-load meter

The njethod of measurement is the same as that described in.5.2.3.1, except that the range ¢f indentation
is from O pumto 1 000 pm.

Displqce the indentor of the hardness tester in accordance with its scale indication from|{100 VLRH to
0 VLRH in steps. Alternatively, displace the indentar a known distance in steps and repd the VLRH
value|Measure the indentation depth at a minimui of 10 points, including 100 VLRH. The|values of the
indentation depth and the permitted tolerance are given in Table 20.

Table 20 = VLRH versus indentation

Value of indentation depth, /, in pm
VLRH value
(Al = £5 pm)

100 0

90 100

80 200

70 300

60 400

50 500

40 600

30 700

20 800

10 900

0 1000

5.2.4 Contact force of the pressure foot

5.2.4.1 Durometers

The use of a durometer on a stand with a standard load to apply a force on the pressure foot is only
mandatory for type AM.

Where required, weigh the durometer and the additional load using a suitable balance.
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5.2.4.2 IRHD dead-load methods N, H and L

The hardness tester is mounted on a force-measuring device with a capacity of 10 N. The measuring
axes of the force-measuring device and the hardness tester shall be in alignment and disposed vertically.

Measure the force exerted by the pressure foot.

5.2.4.3 IRHD dead-load method M

The method of measurement is the same as that described in 5.2.4.2, but the force capacity is 300

5.2.4.4 VLRH-dead-lsaduneter

mN.

The hardness tester is mounted on a force-measuring device with range of capacity from 0~N\tg

10 N.

The measuripg axes of the force-measuring device and the hardness tester shall be in alignment and

disposed vertically.

Measure the force exerted by the pressure foot.

5.2.5 Spring force

5.2.5.1 Type A durometer

The durometer is mounted on a spring force calibration device which comprises a force-meaj
device with d measuring range extending from 0 N to 9 N and a displacement device. A force trang
or a weighing instrument is suitable for use as a force-measuring device. If a weighing instrun
used, the mags, m, of the weights used or the mass indication shall be converted into force, F, usi
relationship f= gm. If a measurement value for the accelefation due to gravity is not available, the
gn =9,806 6§ m/s2 (the conventional value of standard-acceleration due to gravity) may be used.

NOTE If the local acceleration due to gravity deviates from the standard acceleration due to gray
more than 1 § 10-3 m/s2, but the value is not known, it can be calculated, in m/s2, according to the fol
approximate relation:

gm = 9,78 327(1+0,005 302 4sin2¢p-<0,000 005 8sin22¢)

where ¢ is the geographical latitude.

The measuripg axes of the forCe-measuring instrument and the hardness tester shall be in alig
and disposed vertically.

Displace the indentor{of the hardness tester in accordance with its scale indication from 0 Shor

uring
ducer
ent is
g the
value

ity by
owing

hment

e A to

100 Shore A in steps.of 10 Shore A. Measure the spring forces resulting from this process. The values of

the spring forceand the permitted tolerance are given in Table 21.

As long as linear T S :
may be less than 10, but not less than three.

Table 21 — Type A spring force versus hardness

Shore A value Value o(f As}glz'nilg ;(;rri:l(;,] )F in mN
0 550,0
10 1300,0
20 2 050,0
30 2800,0
40 3550,0

table
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