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INTERNATIONAL STANDARD

IS0 4632/1-1982 (E)

0 Introduction

This International Standard has been prepared in order to pro-
vide a referpnce classification system for vulcanized rubbers
based on their physical properties.

It is to be d as a source of material quality “line call-out”
designationg on procurement documents and drawings, and
for the preppration of specifications for rubber products.

Commercially available vulcanized rubber materials classified
by the systgm described in this International Standard and in-
tended to gover the majority of applications will be listed in
part 2 of thig International Standard.)

1 Scope¢ and field of application

1.1 This Ihternational Standard describes a system for-the
classificatiol and designation of solid vulcanized rubbérs’serv-
ing a wide range of industrial needs.

1.2 The clpssification system is based on.the'premise that the
properties ¢f all vulcanized rubbers can’ be arranged into
characteristic material designations.( These designations are
determined py Type, based on resiStance to heat ageing, by
Class, based on resistance to_swelling in oil, and by Group,
based on Igqw temperature tesistance. The combined use of
Type, Classjand Group, and‘the values for basic and additional
properties, permits the"complete description of the quality of
any vulcaniged rubber,.réferred to hereafter as ‘“material”’.

1.3 The purpose of this classification system is to provide

1.5 In all cases where the provisions)of this| classification
system would conflict with those of detailed specifications for a
particular product, the latter shall take precedenge.

NOTE — If the rubber product is to'be used for purposgs for which the
requirements are too specific, to 'be completely degcribed by this
classification system, it will-be necessary for the purcHaser to consult
with the suppiier to securé_adjustment of the properties to suit the
actual conditions of service in which the product is to|be used.

1.6 This classification system has been developed to permit
the additionof descriptive values for future matdrials, without
complete \reorganization of the classification sygtem, and to
facilitate“the incorporation of future methods of test to keep
paceiwith the changing requirements of industry|.

2 References

ISO 34, Rubber, vulcanized — Determination of|tear strength
(trouser, angle and crescent test pieces).

ISO/R 36, Determination of the adhesion strength of vulcan-
ized rubbers to textile fabrics.

ISO 37, Rubber, vulcanized — Determination of fensile stress-
strain properties.

ISO 48, Vulcanized rubbers — Determination|of hardness
(Hardness between 30 and 85 IRHD).

I1ISO 132, Vulcanized rubbers — Determination of| resistance to
flex cracking (De Mattia type machine).

ISO 133, Rubber, vulcanized — Determination of|crack growth
(De Mattia).

guidance to purchasers and suppliers in the selection of prac-
tical, commercially available materials and further to provide a
method of specifying these materials by the use of a simple
“line call-out” designation.

1.4 The classification system for the materials described in
this International Standard will provide more information about
rubber as a material in specifications. It will also save the user
effort in the selection of suitable materials, and prevent the user
from specifying impractical and impossible combinations of
properties.

1) It is intended to publish ISO 4632/2 as a Technical Report.

ISO 188, Rubber, vulcanized — Accelerated ageing or heat
resistance tests.

ISO 471, Rubber — Standard temperatures, humidities and
times for the conditioning and testing of test pieces.

ISO/R 812, Method of test for temperature limit of brittleness
for vulcanized rubbers. :

ISO 813, Vulcanized rubber — Determination of adhesion to
metal — One-plate method.
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IS0 814, Vulcanized rubber — Determination of adhesion to
metal — Two-plate method.

1ISO 815, Vlcanized rubber — Determination of compression
set under constant deflection at normal and high temperatures.

ISO 816, Vulcanized rubbers — Determination of tear strength
of small test pieces (Delft test pieces).

ISO 1399, Rubber, vulcanized — Determination of permeability
to gases — Constant volume method.

ISO 3865, Rubber, vulcanized — Methods of test for staining in
contact with organic material.

ISO 4649, Rubber, vulcanized — Determination of abrasion
resistance using a rotating cylindrical drum device.1)

ISO 4661, Rubber — Preparation of test pieces.

ISO 4662, Rubber — Determination of rebound resilience of
vulcanizates.

ISO 1400, Vui
IRHD) — Det

ISO 1431/1,

canized rubbers of high hardness (85 to 100
rmination of hardness.

bber, vulcanized — Determination of resistance

to ozone cracking — Part 1 : Static strain test.

I1ISO 1431/2,

bber, vulcanized — Determination of resistance

to ozone cracking — Part 2 : Dynamic strain test.

ISO 1432, Rufjber, vulcanized — Determination of stiffness at
low temperatyre (Gehman test).

ISO 1433, Rufjber, solid vulcanized — List of properties, their
preferred graaptions and methods of test.1)

1ISO 1653, V4
pression set uj

ISO 1747, Ru

‘canized rubbers — Determination of com-
hder constant deflection at low temperatures.

ber, vulcanized — Determination of adhesion to

rigid plates in [shear — Quadruple shear method.

ISO 1817, Wy

canized rubbers — Resistance to liquids.\|—

Methods of tefst.

1ISO 1818, Vul
— Determinat|

ISO 1827, Ruf
shear — Quad

banized rubbers of low hardness (1Q to 35 IRHD)
on of hardness.

ber, vulcanized — Determination of modulus in
ruple shear method.

ISO 1853, Conducting and antistatie,rubbers — Measurement
of resistivity. )
ISO 2285, Ruliber, vulcanized — Determination of tension set

under constan

I1SO 2782, Rub

¢ elongation.at normal and high temperatures.

ber/'vulcanized — Determination of permeability

to gases — Cd

ISO 2921,

Rubber,
temperature characteristics —

nstant pressure method.

150-4663—FRubber——Determination—of—dynamic—behaviour of

vulcanizates at low frequencies — Torsion pepdulym method.

ISO 4664, Rubber — Determination of dynarmic pkoperties of
vulcanizates for classification purposes'(by forced sinusoidal
shear strain).

ISO 4666/1, Rubber, wulcanized — Determination of
temperature rise and resistarnice, to fatigue in flexometer testing
— Part 1 : Basic principles:

ISO 4666/2, Rubbet,) vulcanized — Determination of
temperature rise,and resistance to fatigue in flexometer testing
— Part 2 : Rotary/flexometer.

ISO 4666/3;" Rubber, vulcanized — Determination of
temperature rise and resistance to fatigue in flexomgter testing
— Part'3 : Compression flexometer.
ISO 6505, Rubber, vulcanized — Assessment of aflhesion to,

and corrosion of, metals.V

3 Classification system

3.1 General
In this classification system, materials are clagsified and
described in terms of their physical properties as dssessed by

standard laboratory methods of test. These properties, and the
test conditions used, are denoted by means of l¢tter desig-
nations and numerical codes designed to facilitate the classifi-
cation and identification of each material and its requirements.

Each material is initially categorized by the three clpssification
criteria described in 3.2, with further categorization [by a group
of basic physical properties as described in 3.3 and, |if required,
by additional properties as described in 3.4.

vulcanized — Determination of low
Temperature-retraction pro-

cedure (TR-test).

ISO 2951, Vwlcanized rubber — Determination of insulation

resistance.

ISO 3384, Rubber, vulcanized — Determination of stress relax-
ation in compression at normal and at elevated temperatures.

ISO 3387, Rubbers — Determination of crystallization effects
by hardness measurements.

1) At present at the stage of draft.

2

3.2 Classification criteria

3.2.1 General

For the purpose of this classification system, the three
classification criteria for materials are :

a) heat resistance,
b) oil resistance, and

c) low temperature resistance.
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These classification criteria are used to establish a characteristic
material designation consisting of three capital letters, where

— the first letter signifies Type (heat resistance);

I1SO 4632/1-1982 (E)

Limits of volume swelling for each Class are shown in table 2.

Table 2 — Limits of volume swelling for
establishing Class

- . . c Volume swelling
— the second letter signifies Class (oil resistance); ass % max.
- A > 140 (or not specified)

— the third letter signifies Group (low temperature B 140
resistance). c 120
D 100
Thus, for e n i $
BCD, ““B" |stands for Type, ‘“C" stands for Class, and “D” G 40
stands for Group. H 30
J 20
K 10
3.2.2 Type (heat resistance) L 5

Type is detgrmined by the maximum temperature at which heat
(air oven) ageing for 70 h in accordance with ISO 188 causes a
change in t¢nsile strength of not more than + 30 %, a change
in elongatiop at break of not more than — 50 % and a change in
hardness of not more than + 15 IRHD. The temperatures at
which materials shall be tested for determining Type are listed
in table 1.

Table 1 — Heat ageing temperatures for establishing Type

Type Test te;ngerature
A 70
B 100
(o 125
D 150
E 175
F 200
G 225
H 250
J 275
K 300

NOTES

1 The tempegratures given in table/1 have been taken from 1SO 471.

2 Since labgratory heat ageing tests are of relatively short term, a
material is ndt necessarily suitable for extended use in any particular
application af| the assigned Type-temperature.

The words “relativelyishort term” are related to this table only, i.e. an
ageing period 6f-70 h as one of the conditions of the classification

3.24 Group (low température resistance)

Group is based on the brittleness temperature of the material,
when measured, in‘accordance with ISO/R 812 The limiting
brittleness températures for each Group are shown in table 3.

Table 3 — Limiting brittleness temperatures
for establishing Group

Limiting brittleness tempenature
°C max.

0
-10
-25
-40
-55
-75
-85

NOTE — The temperatures given in table 3 have bgen taken from
ISO 471.

Group

OTMMUO®>

3.25 Significance of Type, Class and Grou

The selection of Type (heat resistance) is undé¢rstood to be
indicative of the inherent heat resistance that cah normally be
expected from commercial compositions. Similary, the choice
of Class (oil resistance) is based on the range of yolume swell-
ing normally expected from such commercial cofnpositions as
established by Type. Finally, the choice of| Group (low
temperature resistance) is understood to be indjcative of the
inherent low temperature resistance that can narmally be ex-

criteria.

3.2.3 Class (oil resistance)

Class is based on the resistance of the material to swelling in oil
No. 3, when tested in accordance with 1ISO 1817.

In the test, the immersion time shall be 70 h and the oil
temperature shall be the Type-temperature (see table 1), or
150 °C, whichever is the lower.

NOTE — 150 °C has been chosen as the highest temperature, as
representing the limit of oil stability. Materials designated as Types E,
F, G, H, J and K are tested at this temperature to establish Class.

pected-of-commercial-compositions:
3.2.6 Examples of material designations

3.2.6.1 The designation BCD designates a material of Type B,
Class C and Group D. This material resists temperatures up to
100 °C (as defined in 3.2.2), with volume swelling not ex-
ceeding 120 % in oil No. 3 (as defined in 3.2.3), and is non-
brittle at —40 °C (as defined in 3.2.4).

3.2.6.2 The designation DHB designates a material of Type D,
Class H and Group B. This material resists temperatures up to
150 °C (as defined in 3.2.2), with volume swelling not ex-
ceeding 30 % in oil No. 3 (as defined in 3.2.3), and is non-brittle
at —10 °C (as defined in 3.2.4).
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3.3 Basic physical properties

3.3.1 For the

purpose of this classification system, the basic

physical properties are as follows (the appropriate unit symbol
is shown in parentheses) :

a) hardness (IRHD);

b) tensile stength (MPa);

NOTE — If test pieces can be cut from finished rubber products in
accordance with ISO 4661 and the appropriate International Standard
methods of test, a deviation in the values of the physical properties
given in table 4 is permissible by agreement between the purchaser and
the supplier.

3.3.4 Example of a code for basic physical properties :

Thecode5 3 7 3 defines a material with the follow-

c) elongation-at-break(%); ing properties :
d) comprepsion set (%). » — hardness in the)range 46 to
55 IRHD;
These basic prpperties are indicated by a four digit numerical » — tensile Strength of at least
code, where 7 MPa;
. e —$ — elongation at break|of at least
— the firs digit signifies a range of hardness; o -
400 %;
.— the secpnd digit signifies a minimum tensile strength; »- ) compression set npt exceed-

— the thir

H digit signifies a minimum elongation at break;

— the fourth digit signifies a maximum compression set
determined pt the Type-temperature.

3.3.2 The numerical coding system for the basic physical pro-
perties is given in table 4. This table is to be used only as a

coding system

for established materials.

3.3.3 The valyes of the physical properties given in table 4 are

obtained using
tested in accor

methods of test.

standard laboratory test pieces, prepared and
Hance with the relevant International Standard

Table 4 — Numierical coding system for basic physical properties

ing 50 % after 22 h at Type-
temperature.

3.4 Additional properties

3.4.1(CGeneral

I’ additional properties, that either supersede or syipplement
the basic requirements given in 3:2 and 3.3, are requred, these
properties and the methods of test to be used shall b¢ indicated
by means of suffix letters and numbers. Suffix Grad¢ numbers
are used to specify the additional properties and thgir values.

Harness Tensile strength Elongation at break %";:_';?r:r:r:t r:t
IRHD MPa min. % min. 22 h, % max.
Code Values Code Values Code Values Code Valups
0 not specified 0 not specified 0 not specified 0 not spegified
1 10 to 15 1 3 1 50 1 ‘ 80
2 16 1625 2 5 2 100 2 60
3 26 to 35 3 7 3 150 3 50
4 36-1t0-45 4 10 4 200 4 40
5 46 to 55 5 14 5 250 5 30
6 56 to 65 6 17 6 300 6 25
7 66 to 75 7 20 7 400 7 20
8 76 to 85 8 25 8 500 8 10
9 86 to 95 9 35 9 .600 9 5
Methods of test ~ Method of test Method of test Method of test
1SO 1818 1ISO 37 1SO 37 ISO 815
1SO 48
1ISO 1400

NOTE — The values for the properties given in table 4 have been selected from the preferred gradations given in 1SO 1433.
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3.4.2 Suffix letters
A suffix letter is used to indicate the property to be tested and

should be taken from the list given in table 5. Two characters
are used in the case of suffix letter ““E"’.

Table 5 — Suffix letters to indicate additional

I1SO 4632/1-1982 (E)

3.4.3 Suffix numbers
Each suffix letter should be followed by two suffix numbers to

represent the test conditions applicable.

3.4;3.1 The first suffix number indicates the method of test
and, when appropriate, the duration of the test. It should be

Id be taken

sen test con-

properties taken from table 6.
Suffix letter Property For some of the properties listed in table 6, it has not been

A Heat resistance possible to give test conditions other than a_ reference to an
B Compression set and tension set International Standard. In such cases, the Condjtions of test
c Ozone-, weather- and light resistance ~and the method of expressing the results,should e agreed be-
D Stress relaxation and creep tween the purchaser.and the supplier,*and sh
E* Resistance to liquids from any options permitted in the, Internatiomal Standard

EO Oil resistance method of test if one exists. In either case, the ch

EF Resistance to hydrocarbon liquids ditions shall be recorded.

EA Aqueous fluid resistance
F Low temperature resistance
G Tear resistance 3.4.3.2 The second suffix number indicates the| temperature
H Flex resistance of test and should be taken from table 7.
J Abrasion resistance
K Adhesion If three or mare) digits are required to specify the test con-
L Impermeability to gases and water vapour ditions, the ‘method of test and temperature elenjents shall be
M Flammability resistance separated by a dash, for example A1-10, C10-0.
N** Chemical resistance
0 Electrical properties
P Staining and contact properties 344 Example of designation for additional jproperties
R Resilience using suffix letters and suffix numbers
S Dynamic properties :
T Static stress-strain properties The code A14 defines :

(U, V, W, X]Y) | (Reserved for new properties)
. z Ancy’/ ?p_lecial requirement which shall be spetified —» the property : heat resigtance
In detal

*  Suffix lefter “E”" comprises testing with liquids that cause a
physical char:je due to swelling.

**  Suffix letfer “N’" comprises testing with liquids\that cause both a
physical change due to swelling and a chemical change.

Table 6 — First.suffix numbers to designate methods of test and test conditions

¥ the method of test : 1ISQ 188 air oven
ageing, and test duratign : 70 h

—» the test temperature : 100 °C

. First suffix num
Suffix ffix ber
letter P
roperty
(see 1 2 3 4 5 6 7 8 9 10
table 5) e
Method of test and test conditions
A Air oven agejng 1SO 188, 1SO 188, 1SO 188, 1SO 188, 1SO 188,
70h 7 days 14 days 28 days 42 days
B Compression set 1SO 815, ISO 815, ISO 815, 1SO 815, 1S0O 815,
2h 70 h 7 days 14 days 28 days
Tension set under constant elongation 1SO 2285
Tension set after constant load See note 1
C Ozone re_sistanoe ynder static conditions 1SO 1431/1, | I1SO 1431/1, |1SO 1431/1, |1SO 1431/1,
(threshold strain) 50 pphm 25 pphm 100 pphm 200 pphm
(see note 2) .
Ozone resistance under dynamic 1SO 1431/2, |1SO 1431/2, |1SO 1431/2, |I1SO 1431/2,
conditions 50 pphm 25 pphm 100 pphm [ 200 pphm
Weather resistance See note 1
Light ageing See note 1
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Table 6 (continued)
Suffix First suffix number
letter P
, roperty . - - . — - - - _
(see ) 1 Z 3 4 ) b 7 8 9 10
table 5) ..
Maethod of test and test conditions
D Stress relaxation in compression 1SO 3384
Creep See note 1
E Resistance to liquids 1SO 1817, volumetric method
EO Oil resgtance OTNG. T, |OTNG. Z, OTNG. 3, |OTNo. T, |OrNoG.Z, Ol NG. 3, Tiquid
70h 70 h 70 h 7 days 7 days 7 days No. 101,
: 70 h
EF Resistance to hydrocarbon liquids Liquid A, Liquid B, Liquid C,
70 h 70 h 70h
) EA Aqueaps fluid resistance Distilled Distilled Distilled
water, water, water and
70h 7 days ethylene-
glycol,
1:1(V/V),
70 h
F Brittlepess temperature ISO/R 812
Torsiopal modulus (Gehman test) 1SO 1432, 1SO 1432, 1SO 1432,
Ty Ti0 max. 70 MPa
Comptession set 1SO 1653,
2h
Hardngss increase 1SO 3387
1SO 48
Tempdrature-retraction (TR) test 1SO 2921, 1SO 2921, 1SqQ 2921, 1SO 2921,
TR10 TR30 TR$0 TR70
G Tear sfrength 1SO 34, 1SO 34, .| 1S0 34,
crescent angle trouser
Tear sfrength (Delft) ) ISO 816
H Resi: to fiex king (De Mattia) |I1SO 132
Resistgnce to crack growth (De Mattia) 1SO 133
Tensiop fatigue See note 3
J Abrasipn resistance 1SO 4649
K Rubbef to metal adhesion I1SO 814
(two-plate method)
Rubbef to metal adhesion 1SO 813
(one-plate method)
Adh of rubber to rigid plates.in 1SO 1747
shear (quadruple shear test)
Rubbef to textile adhesion: ISO/R 36
L Impermpeability to gases — Constant 1SO 1399
volumd method
Impermjeability to/gases — Constant 1SO 2782
pressuge method
M Fls ifity T SeeTotE
N Chemical resistance 1SO 1817
~ Hydrochloric acid Sulphuric acid Nitric acid Sodium hy id Sodi
hypochlorite
10 % 37 % 3% 30 % 10 % 40 % 10 % 60 % 10 %
(o] Electrical resistivity 1SO 1853
Electrical insulati 1SO 2951
Breakdown voltage See note 1
P Staining in contact with organic 1SO 3865, 1SO 3865,
materials Method A1 | Method A2
Corrosion of metals 1SO 6505
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Table 6 (concluded)

ISO 4632/1-1982 (E)

Suffix
letter
(see
table 5)

Property

First suffix number

4

5 6

7

10

Method of test and test conditions

Rebound res;i

ilience

1SO 4662

Complex shear modulus G

(Torsion pen

dulum)

1SO 4663

Mechanical loss factor tan &

1SO 4663

(Torsion per]

dulum)

Complex shd
(Forced sinuj

ar modulus G™
Koidal shear strain)

ISO 4664

Mechanical
(Forced sinul

oss factor tan &
boidal shear strain)

IS0 4664

Rotary flexo|

— temperg

— resistan{

[neter :

ture rise

be to fatigue

1SO 4666

1SO 4666/1
and
1SO 4666/2

1SO 4666/ 1
and
1SO 4666/2

Compressiof]

— temperd

— resistan

flexometer :

ture rise

be to fatigue

1SO 4666

1SO 4666/1
and
1SO 4666/3

1SO 4666/1
and
1SO 4666/3

Stress at col

hstant elongation

IS0 37

Elongation 3

constant stress

1SO 37

Modulus in ¢

ompression

See note 1

Modulus in

hear

1S0 1827

(Reserved fq

I new properties)

Any special
be specified

lequirements which shall
n detail

NOTES

1 A method of test

2 Ozone concentrati
and temperature (101

3 A method of test

will form the subject of acfuture International Standard.

on (see suffix letter C)may also be expressed in terms of the partial pressure of ozone. At standard conditions of atmosy
kPa, 273 K), a concentration of 1 pphm is equivalent to a partial pressure of 1,01 mPa.

will form the subject of ISO 6943.

bheric pressure
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