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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.
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INTERNATIONAL STANDARD

ISO 18898:2016(E)

Rubber — Calibration and verification of hardness testers

1 Scope

This International Standard specifies procedures for the calibration and verification of durometers of
types A, D, AO and AM (see ISO 7619-1), IRHD pocket meters (see SO 7619-2), IRHD dead-load instruments
(see ISO 48) and dead-load instruments using the very low rubber hardness scale (see ISO 27588).
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For t

Terms and definitions

following documents, in whole or in part, are normatively referenced in-fiis documnj
pensable for its application. For dated references, only the edition cited applies. |
ences, the latest edition of the referenced document (including any amendments) appl

|8, Rubber, vulcanized or thermoplastic — Determination of harduess (hardness betw
00 IRHD)

y619-1, Rubber, vulcanized or thermoplastic — Determindtion of indentation hardnes
meter method (Shore hardness)

619-2, Rubber, vulcanized or thermoplastic — Deterniination of indentation hardness —
bt meter method

8899, Rubber — Guide to the calibration of testiequipment

7588, Rubber, vulcanized or thermoplastic,— Determination of dead-load hardness using|
er hardness (VLRH) scale

EC 17025, General requirements foir~the competence of testing and calibration laboratori

he purposes of this dodument, the terms and definitions given in ISO 48 and ISO 18899

ent and are
Ffor undated
es.

ben 10 IRHD

s — Part 1:

Part 2: IRHD

the very low

apply.

4 Measurands.and metrological requirements for calibration and verification

4.1
The

Envirenmental conditions

imbient temperature of the measurement room in which the calibration or verificatig

n is carried

outs

hall be 18 °C to 25 °C.

4.2

Metrological requirements

The measurands 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.
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Figure 1 — Indentor and pressure foot for type A durometer

Table 1 — Type A durometer

Measurand Unit Metrological requirement Callbrat_lon and _verlflcat on
instructions

Shaft diametler of indentor d> | mm 1,25.+40,15 5.2.1.2
Cone frusturn top diameter d3 | mm 0,79+ 0,01 5.2.1.2
Cone angle of indentor a ° 35,00 £ 0,25 5.2.1.2
Centrality offpressure foot Central
Diameter of pressure foot D | mm 18,0+ 0,5 5.2.2.1
Fole diamet¢r of pressure di | mif 30401 5227
oot

+0,1
Mass on pregsure foot | kg 10700 5.2.4.1
Depth of ind¢ntation | | mm 0,00 to 2,50; Al=+0,02 5.2.3.1

F=550,0+75,0Hp; AF=+37,52
Spring forcejon indentor F | mN where Hp = hardness reading 5.2.51
on type A durometer

Duration of fofee application t S 3or15 5.2.7

a  For hand-held durometers, the tolerance may be doubled.

2 © IS0 2016 - All rights reserved
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Figure 2 — Indentor and pressure foot for type D durometer

Table 2 — Type D duremeter

Calibration and vé¢rification

Measurand Unit Metrologicalrequirement - .
instructions
Shaff diameter of indentor d> | mm 1,25+ 0,15 5.2.1.3
Radips of indentor r | mm 0,10 £ 0,01 5.2.1.3
Cong angle of indentor a ° 30,00 £ 0,25 5.2.1.3
Centfality of pressure foot Central
Dianjeter of pressure foot D | mm 18,0 £ 0,5 5.2.21
?ole diameter of pressure @] mm 3,0+01 52927
oot
40,5
Masg on pressure foot m | kg 5,0 0.0 5.24.1
Depth of indentation [ | mm 0,00 to 2,50; Al=+0,02 5.2.3.2
F=445,0Hp; AF =+ 222,52
Spring force.on\indentor F | mN where Hp = hardness reading 5.2.5.2
on type D durometer

Durgtion of force application t s 3or15 5.2.7

a  For hand-held durometers, the tolerance may be doubled.

© ISO 2016 - All rights reserved
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Figure 3 — Indentor and pressure foot for type AO duremeter

Table 3 — Type AO durometer

Calibration and verification

Measurand Unit Metrological requirement . .
instructions

Radius of indentor R | mm 2,50 £ 0,02 5.2.1.4
Centrality offpressure foot Central
Area of pressure foot A | mm? 500 minimum 52.2.1
?ole diameter of pressure di | mm 54402 5229
oot

40,1
Mass on pregsure foot m | kg L0 0 5.2.4.1
Depth of ind¢ntation [ | mm 0,00 to 2,50; Al=+0,02 5.2.3.3

F=550,0 + 75,0Hp0; AF = £ 37,52
Spring forcejon indentor FJ| mN | where Hpp = hardness reading 5.2.5.3
on type AO durometer

Duration of force application t S 3or15 5.2.7

a  For handA

held durometers, the tolerance may be doubled.

© ISO 2016 - All rights reserved
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Figure 4 — Indentor and pressure foot for type!AM durometer

Table 4 — Type AM durometer

Measurand Unit Metrological requirement Callbrat_lon and _verlflcatlon
instructions
Shaff diameter of indentor d> | mm 0,790 £ 0,025 5.2.1.5
Radips of indentor r | mm 0,10 £ 0,01 5.2.1.5
Cong angle of indentor a ° 30,00 £ 0,25 5.2.1.5
Centfality of pressure foot Central
Dianjeter of pressure foot D | mm 9,0+0,3 5.2.21
?ole diameter of pressure dyeNnm 119 + 0,03 52927
oot
+0,05
Masq on pressure foot m | kg 0,25 00 5.2.4.1
Depth of indentation [ | mm 0,00 to 1,25; Al=+ 0,01 5.2.34
F=324,0+4,4Hpv; AF=+8,8
Spring force op<indentor F | mN | where Haym = hardness reading 5.2.54
on type AM durometer
Durgtionof force application t s 3or15 5.2.7

© IS0 2016 - 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

Calibration and verification

Measurand Unit Metrological requirement . .
instructions
Ball diametefr of indentor d> | mm 2,50 £ 0,01 5.2.1.6
Centrality offpressure foot Central
Diameter of pressure foot D | mm 200 1 5.2.2.1
?ole diamete¢r of pressure di | mm 6+1 5229
oot
Force on prepsure foot Fr N 8,3+1,5 5.2.4.2
Incremental findentation ['=f(IRHD) (see Table 15)
[ | mm 5.2.3.5

depth Al=+0,01
Contact forc¢ on indentor Fc N 0,30 £ 0,02 5.2.6.1
Total force oh indentor ¢ N 5,70 £ 0,03 5.2.6.1
Duration of gdpplication of
total force, t{, and contact S tt=30;tc=5 5.2.7
force, t¢
6 © IS0 2016 - All rights reserved
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Measurand Unit Metrological requirement Callbrat-lon and _verlflcatlon
instructions

Ball diameter of indentor dy | mm 1,00 £ 0,01 5.2.1.6
Centrality of pressure foot Central
Diameter of pressure foot D | mm 20+1 5.2.2.1
?ole diameter of pressure di | mm 6+1 5.2.2.2
oot
Forceon pressure faoot E¢ N 83+1185 0242
Incrémental indentation [ = f(IRHD) (see Table 16)

[ | mm 52.3:6
depth Al=+0,01
Contpct force on indentor Fe¢ N 0,30 £ 0,02 5.2.6.1
Tota] force on indentor Fe N 5,70 + 0,03 5.2.6.1
Durdtion of application of
total|force, t, and contact S te=30;t.=5 2.7
forcq, t¢

Table 7 — IRHD dead-load method L

Measurand Unit Metrological requirement Callbrat_lon and _verlflcatlon
instructions

Ball fliameter of indentor dy> | mm 5,00+ 0,01 5.21.6
Centfality of pressure foot Central
Dianpeter of pressure foot D | mm 22+1 5221
?ole diameter of pressure dy | mm 10+1 529292
oot
Forcg on pressure foot F¢ N 8,3%+1,5 5.2.4.2
Incr¢gmental indentation ['= f(IRHD) (see Table 17)

~{"mm 5.2.37
depth Al=+0,01
Contpct force on 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
Durdtion of application of
total|force, tt, and ‘eontact S te=30;tc=5 5.2.7
forcg, t;

© ISO 2016 - All rights reserved
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Table 8 — IRHD dead-load method M

Calibration and verification

Measurand Unit Metrological requirement . .
instructions
Ball diameter of indentor dy | mm 0,395 £ 0,005 5.2.1.6
Centrality of pressure foot Central
Diameter of pressure foot D | mm 3,35+0,15 5.2.2.1
;(I)c())lte diameter of pressure di | mm 1,00 + 0,15 52.2.2
Force on pressure faot Eg | mN 235 + 30 0243
Incremental findentation [ = f(IRHD) (see Table 18)
[ | mm 5.2.3.8

depth Al=+0,002
Contact force¢ on indentor F: | mN 8,3+0,5 5.26:2
Total force oh indentor Fr | mN 153,3+1,0 52:6.2
Duration of gpplication of
total force, t{, and contact S te=30;tc=5 5.2.7
force, t¢
8 © IS0 2016 - All rights reserved
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Figure 6 — Indentor and pressure foot for IRHD pocket meter

®d,

Table 9 — IRHD pockétimeter

Calibration and ve¢rification

Measurand Unit Metrologicalrequirement . .
instructions
Ball fliameter of indentor dy | mm 1,575 + 0,025 5.2.1.6
Centfality of pressure foot Central
length of side 20,0 2,5 if square
Size pf pressure foot S | mm or 5.2.2.1
diameter 22,5 + 2,5 if circular
Hole|diameter of pressure dedmm 25405 52929
foot
[ = f(IRHD) (see Table 19)
Depth of indentation [ | mm 5.2.39
Al=+0,02

Sprimg force on indentof F N 2,65+0,15 5.2.5.5
Durdtion of force application t S 3or15 5.2.7

© ISO
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Figure 7 — Indentor and pressure foot for VLRH meter

Table 10 — VLRH meter

Measurand Unit Metrological requirement Callbrat_lon and _verlflcat on
instructions
Ball diametefr of indentor d> | mm 2,5+0,00 5.2.1.7
Centrality offpressure foot Central
Diameter of pressure foot D | mm 6,0+ 0,50 5.2.21
?ole diamete¢r of pressure di | mm 304010 5229
oot
I=J(VLRH) (see Table 20)

Depth of indentation [ | pm 5.2.3.10

Al=+5
Force on prepsure foot Fr | mN 250 + 30 5.2.4.4
Pre force on findentor Fc(|'mN 8,3+0,5 5.2.6.3
Indenting force on indentor E¢”| mN 100,0 +1,0 5.2.6.3
Dura}tlor} of pre force te s 5 527
application bl
Durz}tlol} of indentingforce e s 30 507
application I

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 instruments to those mentioned in 5.2 may be used provided the required uncertainty of
measurement is complied with and these instruments allow the calibration or verification methods to
be carried out effectively.

10 © IS0 2016 - All rights reserved
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5.2 Outline of the calibration and verification methods to be used
5.2.1 Indentors

5.2.1.1 General

A coordinate-measuring device (for example, a measuring microscope) or a profile projector is suitable
for measuring the indentors.

5.2.1.2 Type A durometer

By nieans of the measuring device, verify the geometric requirements of the indentor asillustrated in
Figure 1 and listed in Table 1.

5.2.1.3 Type D durometer

By nieans of the measuring device, verify the geometric requirements of the-indentor as illustrated in
Figure 2 and listed in Table 2.

5.2.1.4 Type AO durometer

By mleans of the measuring device, verify the indentor diametgeras illustrated in Figure 3 and listed in
Table 3.

5.2.1.5 Type AM durometer

By nieans of the measuring device, verify the geomietric requirements of the indentor as illustrated in
Figure 4 and listed in Table 4.

5.2.1.6 IRHD dead-load methods N, H;/. and M and IRHD pocket meter

By njeans 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 nieans of the measuring device, verify the geometric requirements of the indentor as illustrated in
Figure 7 and listed jn-Table 10.

5.2.27 Geometry of the pressure foot

5.2.2.1 . Diameter/length of side of the pressure foot

Verif" the-dameterdensth-of m'dn of tha nracciirn font ~c 1l otse

P
Jy T OOl I TeT /A ICTIS U O STUC O It~ prosour o oot oo rasoro

ed—inFHigurestto7dnd 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 chamfer area.

© IS0 2016 - All rights reserved 11
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5.2.3 Depth of indentation

5.2.3.1 Type A durometer

The durometer is mounted in an indentation-depth measuring device comprising a length-measuring
system with a measuring range from 0 mm to 2,5 mm and a displacement device. A digital micrometer,
for example, 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 vertically.

Displace the indentor of the hardness tester in accordance with its scale indication from 100 Shore A
to 0 Shore A in steps. Alternatively, displace the indentor a known distance in steps and read the Shore

value. Measfire the indentation depth at a minimum of four points, including 0 Shore A'and 100 Shdre A.

The values gf the indentation depth and the permitted tolerance are given in Table 11.

Table 11 — Shore A versus indentation

Value of indentation depth, |,
Shore A value in mm
(Al=+0,02 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 th¢ indentor of the)hardness tester in accordance with its scale indication from 100 Sh¢re D
to 0 Shore [} in steps. Alternatively, displace the indentor a known distance in steps and read the Shore
value. Meastire the indentation depth at a minimum of four points, including 0 Shore D and 100 Shdre D.

The values of the indentation depth and the permitted tolerance are given in Table 12.

12
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Table 12 — Shore D versus indentation

Value of indentation depth, |,
Shore D value in mm
(Al=%0,02 mm)

0 2,50

10 2,25

20 2,00

30 1,75

40 150

50 1,25

60 1,00

70 0,75

80 0,50

90 0,25
100 0,00

5.2.3.3 Type AO durometer
The nethod 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 1p0 Shore AO
to O [Shore AO in steps. Alternatively, displace the ifidentor a known distance in steps and read the
Shorg value. Measure the indentation depth at a minimum of four points, including 0 Shore AO and
100 $hore AO. The values of the indentation depth’and the permitted tolerance are given in|Table 13.

Table 13 —Shore AO versus indentation

Value of indentation depth, |,
Shore AQ value in mm
(Al=+0,02 mm)

0 2,50

10 2,25

20 2,00

30 1,75

40 1,50

50 1,25

60 1,00

70 075

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

© IS0 2016 - All rights reserved 13
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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.

Table 14 — Shore AM versus indentation

5.2.3.5 IR
The method

Displace thd
30 IRHD in
value. Meas
the indentat

Value of indentation depth, |,
Shore AM value in mm
(Al=+0,010 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

HD dead-load method N

of measurement is the same as that described in 5:2.3.1, except that the range of indent
is from 0 mmm to 1,8 mm.

indentor of the hardness tester in accerdance with its scale indication from 100 IR
steps. Alternatively, displace the indentor a known distance in steps and read the
ire the indentation depth at a minimum of four points, including 100 IRHD. The valy
ion depth and the permitted tolerance are given in Table 15.

Table 15 —IRHD (method N) versus indentation

htion

D to
RHD
es of

Value of indentation depth, ],
IRHD value in mm
(Al=%0,01 mm)
100,0 0,00
80,2 0,35
70,4 0,51
60,1 0,71
502 096
40,1 1,30
30,0 1,80

5.2.3.6 IRHD dead-load method H

The method is the same as that described in 5.2.3.1, 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.

14
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The

0 mm to 3,2 mm.

Disp

valugs and measure the indentation depth at these values. Alternatively/displace the inde

distd
toler

5.2.3

The
0 mn

Disp

30 IRHD in steps{Alternatively, displace the indentor a known distance in steps and re:

valug
thei
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Table 16 — IRHD (method H) versus indentation

Value of indentation depth, |,
IRHD value in mm
(Al=%0,01 mm)
100,0 0,00
98,8 0,10
95,4 0,20
91,1 0,30
84 8 044

.7 IRHD dead-load method L

method is the same as that described in 5.2.3.1, except that the range of,indenta

ace the indentor of the hardness tester in accordance with its scale(indication to a se

nce in steps and read the IRHD value. The values of the indentation depth and th
ance are given in Table 17.

Table 17 — IRHD (method L) versus indentation

Value ofindentation depth, |,
IRHD value in mm
(Al=%0,01 mm)

34,9 1,10

21,3 1,80

14,1 2,50

99 3,18
.8 IRHD dead-load method M
method is the same(as-that described in 5.2.3.1, except that the range of indenta

N to 0,3 mm.

ace the indenfor of the hardness tester in accordance with its scale indication from

. Measur€\the indentation depth at a minimum of four points, including 100 IRHD. T]
hdentation depth and the permitted tolerance are given in Table 18.

fion is from

ries of IRHD
or a known
permitted

fion is from

100 IRHD to
id the IRHD
he values of

Table 18 — IRHD (method M) versus indentation

Value of indentation depth, |,
IRHD value in mm Remarks
(Al=+0,002 mm)

100,0 0,000

80,2 0,058 If the indentation is

70,4 0,085 magnified by a factor of 6

60,1 0,118 (for exar_nple by
mechanical means) before

50,2 0,160 the measurements are

401 0,217 made, then Al =+ 0,01 mm.

30,0 0,300

© ISO 2016 - All rights reserved
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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.

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

Value of indentation depth, |,

IRHD value in mm
(Al=%0,020 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 method|of measurement is the same as that described in 5.2.3.1, except that the range of indentption

is from O unp to 1000 pm.

Displace thg indentor of the hardness testerinaccordance with its scale indication from 100 VLRH to
0 VLRH in $teps. Alternatively, displace the indentor a known distance in steps and read the YLRH
value. Meastyire the indentation depth ataminimum of 10 points, including 100 VLRH. The values ¢f the
indentation|depth and the permitted tolerance are given in Table 20.

Table 20 — VLRH versus indentation

Value of indentation depth, |,

VLRH value in pm
(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
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