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FOREWORD

ISO (the International Organization for Standardization) is a worldwide federation 
of national standards institutes (ISO Member Bodies). The work of developing 
International Standards is carried o u t through ISO Technical Com m ittees. Every 
Member Body interested in a subject for which a Technical Com m ittee has been set 
up has the  right to  be represented on th a t Com m ittee. International organizations, 
governmental and non-governmental, in liaison with ISO, also take part in the  work.

Draft International S tandards adopted by th e  Technical Com mittees are circulated 
to  the Member Bodies fo r approval before their acceptance as International 
S tandards by th e  ISO Council. '

Prior to  1972, the  results of the  work of the  Technical Com m ittees were published 
as ISO Recom m endations; these docum ents are now in the process of being 
transform ed into International Standards. As part o f this process. Technical 
Com m ittee ISO /T C 45 has reviewed ISO Recom m endation R 1 8 1 8  and found it 
technically suitable for transform ation. International S tandard ISO 1818 therefore 
replaces ISO Recom m endation R 1818-1971 to  which it is technically identical.

ISO Recom m endation R 1818 was approved by the Member Bodies of the 
following countries :

Australia
Austria
Brazil
Canada
Czechoslovakia 
Egypt, Arab Rep. of 
Frartce 
Germany 
Greece

Hungary
India
Israel
Italy
Netherlands 
New Zealand 
Poland 
Romania
South Africa, Rep. of

Spain
Sri Lanka
Sweden
Switzerland
Turkey
United Kingdom 
U.S.S.R.

The Member Body of the following country  expressed disapproval o f the 
Recom m endation on technical grounds ;

U.S.A.

No Member Body disapproved the transform ation of ISO /R 1818 into an 
fnternational S tandard.

© international Oroanizstion fo r  Standardization, 1975 

P rin ted  in S w itzerland



Vulcanized rubbers of low hardness (10 to 35 IRHD) -  
Determination of hardness

0 INTRODUCTION

The hardness test specified in this International S tandard is 
based on the measurem ent of the indentation of a rigid ball 
in to  a rubber test piece under specified conditions and is 
for use with rubbers in the lower end of the hardness scale 
specified in ISO 48, Vulcanized rubbers — Determination o f 
hardness (Hardness between 3 0  and 8 5  IR H D ), th a t is, for 
rubbers of hardness of 10 to  35 international rubber 
hardness degrees ORHD). For such rubbers It is desirable to 
decrease the indentation for a given hardness below that 
produced in the normal test so that the indentation 
produced in the softer rubbers is n o t excessive. For this 
purpose a larger indentor should be used than tha t required 
for the normal m ethod of ISO 48, w ith the same indenting 
force.

The measured indentation is converted igto international 
rubber hardness degrees, the scale of degrees being so 
chosen th a t 0 represents the hardness of a material having 
an elasticity rrtodulus of zero and 100 represents the 
hardness of a material of infinite elasticity modulus.

For substantially elastic isotropic materials like 
well-vulcanized natural rubbers, the hardness in 
international rubber hardness degrees bears a known 
relation to  Young's m odulus, although for m arkedly plastic 
or anisotropic rubbers the relationship will be less precisely 
known.

This International Standard a t present only gives details of 
a normal test m ethod b u t a scaled-down (micro-test) 
procedure may be added for use with thinner material as 
has been done in ISO 48.

NO TE -  T he value o f  hardness o b ta in ed  by  th is m e th o d  w ith in  th e  
range 30  to  35  IRH D  m ay n o t agree precisely w ith  th a t  ob ta in ed  
using th e  m e th o d  of ISO 4 8 . T he d ifference  is n o t  ribrm ally 
sign ifican t fo r techn ical purposes. T he reference m e th o d  for 
hardness w ith in  th is  range shall be th a t  o f ISC148.

1 SCpPE AND FIELD OF APPLICATION

This International S tandard specifies a m ethod for the 
determ ination of the hardness of vulcanized rubbers with 
hardness in the range 10 to  35 IRHD.

The range of applicability of this a*nd other ISO hardness 
test m ethods for vulcanized* rubbers is indicated in 
figure 1 :

IRH D  f

Low

0 10 3 0  35 50

High^)

T i l t
8 5  9 5 1 0 0

F IG U R E  1 — Range o f  app licab itity  o f  hardness te s ts

2 REFERENCE

ISO/R 471, Standard atmt^pheres fo r the conditioning and 
testing o f  rubber test pieces.

3 PRINCIPLE

The hardness test consists in measuring the difference 
between the depths of indentation of the ball into the 
rubber under a small con tac t force and a large total force. 
From this difference, the hardness in international rubber 
hardness degrees (I’RHD) is derived by using either table 3 
or a graph based on*this table, or a scale reading directly in 
international rubbsr hardness degrees and derived from the 
table, fitted to  th e  indentation-measurincj instrument.

1) See ISO 48.

2) See ISO 1400.



The relation between the difference of indentation and the 
hardness expressed in international rubber hardness degrees 
is based on

a) the known relation, for a perfectly elastic isotropic 
material, between indentation P, expressed in 
hundredths of a millimetre, and Young's m odulus M, 
expressed in meganewtons per square m etre, namely :

—  = 0 .0 0 3  8flO ■65p1.35•
M

where

F  is the  indenting force, expressed in newtons; 

is the radius of the ball, expressed in millimetres;

b) th e  use of a prob it (integrated normal error) curve to  
relate Ioqiq M  to  the  hardness in international rubber 
hardness degrees: the relevant section of th is curve is 
shown In figure 2. This curve Is defined by :

1) the value o f  /opio M  corresponding to the 
m idpoint o f  the curve
=  0 ,364 (Af beTng expressed in meganewtons per 
square m etre);

2) the m axim um  slope
=  57 international rubber hardness degrees per unit 
Increase in log^o

F IG U R E  2  — R ela tion  o f  log^Q M  t o  hardnM i in 
in tern a tio n a l ru b b a r h a rd n a ts  degraac

The essential parts of the apparatus are as follows, the 
appropriate dimensions and forces being shown in table 1 :

4.1 Vertical ptunger having a rigid ball or spherical surface 
on the lower end, and means for supporting the plunger so 
th a t the  spherical tip  is kept slightly above the surface of 
the annular fo o t prior to  applying the con tac t force.

4 .2  Means fo r applying a con tact force and an additional 
indenting force to  th e  plunger, making allowance for the 
weight of the  plunger including any fittings attached to  it 
and for the force of any spring acting on it, so tha t the 
forces actually transm itted through the spherical end of the 
plunger shall be as specified.

4 .3  Means for measuring th e  increase in depth of 
indentation of the  plunger caused by the indenting force, 
either in m etric units or reading directly in IRHD. The 
means em ployed may be mechanical, optical or electrical.

NOTE -  A dial gauge having a travel o f 4  m m  per revo lu tion  is 
suggested.

4 .4  Flat annular fo o t normal to  the axis of the plunger 
and having a central hole for the passage of the plunger. 
The foo t rests on the test piece and exerts a pressure on it 
of 30  ± 5 kN/m2, provided the total load on the foo t does 
no t fall outside the values given tn table 1. The foot shall be 
rigidly connected to  the indentation-m easuring device, so 
tha t a measurem ent is made of the m ovem ent of the 
plunger relative to  the foo t (i.e. the top  surface of the test 
piece), no t relative to  the surface supporting the test piece.

4 .5  Means for gently vibrating the  apparatus, for example 
an electrically operated buzzer, to  overcome any slight 
friction. (This may be om itted  in instrum ents where 
friction is com pletely eliminated.)

4 .6  Chamber fo r the  te st piece when tests are made at 
tem peratures o ther than a standard laboratory tem perature. 
This cham ber shall be equipped w ith a means of 
maintaining the tem perature w ithin 2'*C of the desired 
value. The foot and vertical plunger shall extend through 
the top  of the chamber, and the portion passing through 
the top  shall be constructed from a material having a low 
therm al conductivity. A sensing device shall be located 
w ithin the chamber, near or a t the location of the test 
piece, for measuring the tem perature.

T his fo rm u la  is ap p ro x im ate  and  is included  as an ind ication .



Diamatart
Forca on ball

Forca on fo o t
Contact indenting Total

m m N N N N

ball 5 ,0 0  ± 0.01 

fo o t 2 2  ± 2  

hole 10 ± 2

0 ,3 0  1 0 .02 5 ,4 0  ± 0,01 5 ,7 0  t  0 .03 8 .3  ± 1,5

N O TE -  N ot all possib le  co m b in a tio n s o f d im ensions and  forces in tab le  1 will m eet th e  p ressure requ irem en ts o f 4 .4 .

5 TEST PIECE

The tes t piece shall have its upper and lower surfaces flat, 
srDooth and parallel to  one another.

Tests intended to  be com parable shall be made on test 
pieces of subtantially the same thickness.

To obtain the necessary thickness, it Is permissible to  
superim pose tw o pieces of rubber (but no t more than two), 
provided these have flat parallel surfaces.

5.1 Normal test

The standard test piece shall be 10 to  15 mm thick; 
non-standard test pieces may be either thicker or thinner 
bu t no t normally less than 6 mm. The lateral dimensions of 
both  standard and non-standard test pieces shall be such 
th a t no test is made a t a distance from the edge of the test 
piece less than the appropriate distance shown in table 2.

T A B LE  2 -  M tnim um  distance o f po in t o f contact 
from  test piaca adge

Tota l thickness 
o f test piece

M inim um  distance 
from  po in t o f contact 
to  edge o f test piece

mm m m

6 8.0

8 9 ,0

10 10,0

15 11,5

25 13,0

6 TIME LAPSE BETWEEN VULCANIZATION AND 
TESTING

Unless otherw ise specified for technical reasons the 
following requirem ents for tim e lapses shall be observed.

6.1 For all test purposes the minimum tim e between 
vulcanization and testing shall be 16 h. In cases of 
arbitration the minimum tim e shall be 72 h.

6 .2  For non-product tests the maximum tim e between 
vulcanization and testing shall oe 4 weeks and for 
evaluations intended to  be ccm parable the tests, as far as 
possible, shall be carried ou t after the same tim e interval.

6.3 For product tests, whenever possible, the tim e between 
vulcanization and testing shall no t exceed 3 m onths. In 
o ther cases tests shall be made within 2 m onths of the date 
of receipt by the purchaser of the product.

7 CONDITIONING OF TEST PIECES

7.1 When a test is made a t a standard laboratory 
tem perature, the test pieces shall be maintained a t the 
conditions of test for at least 3 h immediately before 
testing. i

7.2 When tests are made at higher or lower tem peratures, 
the test pieces shall be m aintained a t the conditions of test 
for a period of tim e sufficient to  reach tem perature 
equilibrium with the testing environm ent, or for the period 
of tim e required by the specification covering the mate'^ial 
or product being tested, and then immediately tested.

8 TEMPERATURE OF TEST

The test should normally be carried o u t in a standard 
atm osphere as specified in 3.2 of ISO /R 471, tha t is, 
2 0 ± 2 ® C , 2 3 ± 2 ® C  or 27 ± 2 °G. When other
tem peratures are used these shall be selected from tne 
following list of preferred tem peratures :

-  75, -  55, -  40, - 2 5 , - 1 0 ,  0, 40, 50, 70, 85, 100, 125, 
150,'175, 200, 225 and 250 “C.

The same tem perature shall be used th roughout any one 
test or series of tests intended to  be com parable.



9  PROCEDURE

Condition the test piece as specified in clause 7. Lightly 
dust the upper and lower surfaces of the test piece with 
talcum  powder. Place the te st piece on a horizontal rigid 
surface. Bring the foo t into con tac t w ith the surface of the 
test piece. Press the plunger and indenting ball for 5 s on to  
the rubber, the force on the ball being the  con tac t force.

a) If the gauge is graduated in international rubber 
hardness degrees /IRHD) it shall be adjusted to  read 100 
at the end of the 6 s period; th e  additional indenting 
force shall then be applied and m aintained for 30 s, 
when a direct reading of the hardness in international 
rubber hardness degrees is obtained.

b) If the gauge is graduated in m etric units, the 
differential indentation D (in hundredths of a 
millimetre) of the plunger caused by the additional 
indenting force, applied fo r 30 s, shall be noted. This 
shall be converted in to  international rubber hirdness 
degrees by using table 3 or a graph constructed 
therefrom .

During the  loading periods, the apparatus shall be gently 
vibrated unless it is com pletely free of friction.

10 NUMBER O F READINGS

One measurem ent shall be made a t each o f either three or 
five different points distributed over the test piece and the 
median of the results shall be taken, i.e. the middle value 
when these are arranged in increasing order.

11 EXPRESSION OF RESULTS

Hardness shall be reported to  the nearest whole num ber as 
the median of the three or five measurem ents expressed in 
internatiortal rubber hardness degrees.

12 TEST REPORT

The test report shall include the following particulars :

a) the hardness expressed in IRHD;

b) the  dimensions of the te st piece, and w hether made 
up of one or tw o pieces;

c) the tem perature of test;

d) the type of surface tested, i.e., m oulded, buffed or 
otherwise.



TA B LE  3 -  Conversion o f valuM o f D  in to  int»rnation«l rubber hardness d«gr«*t (IRHD)

D  =  d iffe ren tia l in d en ta tio n , in h u n d red th s o f  a m illim etre , w ith  5  m m  inden to r

D
in ternational 

rubber hardness 
degrees

110 34,9
2 34,4
4 33.9
6 33,4
8 32,9

120 32,4
2 31,9
4 31,4
6 30,9
8 30,4

130 30,0
2 29,6
4 29,2
6 28,8
8 28,4

140 28,0
2 27.6
4 27,2
6 26.8
8 26,4

150 26,1
2 25,7
4 25.4
6 25,0
8 24,7

160 24,4
2 24,1
4 23,8
6 23,5
8 23,1

170 22,8
2 22,5
4 22,2
6 21,9
8 21,6

D
International 

rubber hardness 
degrees

180 21,3
2 21,1
4 20,8
6 20.6
8 20,3

190 20,1
2 19,8
4 19.6
6 19.4
8 19,2

200 18,9
2 18,7
4 18,5
6 18,3 c
8 18,0

210 17,8
2 17,6
4 . 17,4
6 17,2
8 17,0

220 16.8
2 16.6
4 16,4
6 16,2
8 16.0

230 15,8
2 15,6
4 15,4
6 15,3
8 15,1

240 14,9
2 14,8
4 14,6
6 14,4
8 14,3

D
International 

rubber hardness 
degrees

250 14,1
2 14,0
4 13,8
6 13.7
8 13,5

260 13.4
2 13.3
4 13,1

. 6 13,0
8 12,8

270 12.7
2 12.6
4 12.5
6 12,3
8 12,2

280 12,1
• 2 12,0

4 11,8
6 11,7 ■
8 -•1.6

290 11,5
2 11,4
4 11.3
6 11.2
8 11,1

300 11.0
2 10,9
4 10,8
6 10,6
8 10,5

310 10,4
2 10,3
4 10,2
6 10.1
8 10,0

320 9,9




