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This British Standard has been prepared under the direction of the Rubber Standards Committee. It is identical with
1SO 4666/3-1982 ‘Rubber, vulcanized — Determination of temperature rise and resistance to fatigue in flexometer testing
— Part 3 : Compression flexometer’ published by the International Organization for Standardization (1SO).

Page

Inside front cover
Back cover

Apparatus 2
Procedure 3
Test conditions 4
. Evaluation of test data 4
. Quality control check of flexometer operation 5
. Test report 5

SoomNo

1
1

Figures

1. Compression flexometer — General arrangement
2. Heating chamber for compression flexometer

~N O

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in
British Standards; attention is drawn especially to the following.

The comma has been used as a decimal marker. In British Standards it is current practice to use a full point on the baseline
as the decimal marker.

Wherever the words ‘International Standard’ and ‘part of 1SO 4666’ appear, referring to this standard, they should be

read as ‘British Standard’ and ‘Part of BS 903’ respectively.

Cross-references

International standard

1SO 48-1979

1SO 4648-1978

1SO 4666/1-1982

Corresponding British Standard

BS 903 Methods of testing vulcanized rubber

(Technically equivalent)

testing (basic principles)

(ldentical)

Part A26 : 1969 Determination of hardness

Part A38 : 1978 Determination of dimensions of test pieces and products for test purposes
(ldentical)

Part A49 : 1984 Determination of temperature rise and resistance to fatigue in flexometer

Compliance with a British Standard does not of itself confer immunity from legal obligations.
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British Standard

Methods of testing vulcanized rubber

Part A50. Determination of temperature rise and resistance to

fatigue in flexometer testing (compression flexometer)

0 Introduction

One major consequence of the internal heat generation of
rubber under a flexing compression is the development of an
elevated temperature in the rubber. This International Standard
provides for the measurement of the temperature rise.

Under particularly severe heat generation and temperature rise
conditions, internal rupture of the test piece may occur with
fatigue failure. Provision is also made for the measurement of
resistance to this type of fatigue.

The test is conducted under conditions of a selected static pre-
stress or compression and a selected cyclic strain of constant
maximum amplitude imposed upon the pre-stressed test piece.

1 Scope and field of application

This part of ISO 4666 specifies the compression flexometer test
for the determination of the temperature rise and resistance to
fatigue of wvulcanized rubbers. The flexometer specified is
known as the Goodrich flexometer, but any other apparatus
giving equivalent performance may be used.

It gives directions for carrying out measurements which make
possible predictions regarding the durability of rubbers in
finished articles (tyres, bearings, supports, V-belts, cable-
pulley insert rings and similar products subject to dynamic
flexing in service). However, owing to the wide variations in
service conditions, no simple correlation between the
accelerated tests described in this International Standard and
service performance can be assumed.

The method is not recommended for rubber having a hardness
greater than 85 IRHD.

2 References

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

ISO 4648, Rubber, vulcanized — Determination of dimensions
of test pieces and products for test purposes.
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ISO 4666/1, Rubber, vulcanized — Determination of
temperature rise and resistance to fatigue in flexometer testing
— Part 1: Basic principles.

3 Definitions

The terms and concepts used in connection with this test and
in evaluating the test results are dealt with in ISO 4666/1.

4 Principle

Application of a specified compressive load to a test piece
through a lever system having high inertia, while imposing on
the test piece an additional high-frequency cyclic compression
of specified amplitude. Measurement of the increase in
temperature at the base of the test piece with a thermocouple
to provide a relative indication of the heat generated in flexing
the test piece, and measurement of the number of cycles to
produce fatigue breakdown.

Subjection of the test pieces to a constant applied load, or to a
constant initial compression, and continuous measurement of
the change in height of the test piece during the test. Measure-
ment of the permanent set after testing.

5 Test piece

The test piece, prepared from vulcanized rubber, shall be cylin-
drical in shape, having a diameter of 17,8 + 0,15 mm and a
height of 25 + 0,25 mm.

The standard method of preparing the test piece shall be the
direct moulding of the cylinder. It is suggested, for purposes of
uniformity and closer tolerances in the moulded test piece, that
the dimensions of the mould be specified and shrinkage com-
pensated for therein. A plate cavity of thickness
254 + 0,06 mm and diameter 18,00 + 0,05 mm, having
overflow cavities at both top and bottom when combined with
two end plates, will provide one type of a suitable mould.

An optional method of preparing the test piece may be cutting

from a laboratory slab. The vulcanized thickness shall be such
that buffing is not required.
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The circular die used for cutting the test piece shail have an in-
side diameter of 17,8 + 0,03 mm. In cutting the test piece, the
die shall be suitably rotated in a drill press or similar device and
lubricated by means of a soap solution. A minimum distance of
13 mm shall be maintained between the cutting edge of the die
and the edge of the slab. The cutting pressure shall be as light
as possible to minimize cupping or taper in the diameter of the
test piece.

NOTE — It should be recognized that an equal time and temperature
used for both moulded and slab test pieces will not produce an
equivalent state of vulcanization in the two types of test piece. A
higher degree of vulcanization will be obtained in the moulded test
piece. Adjustments, preferably in the time of cure, must be taken into
consideration if comparisons between the two types of test piece are to
be considered valid.

6 Apparatus
6.1 Flexometer

6.1.1 General description
The essential parts of the apparatus are shown in figure 1.

The test piece is placed between anvils faced with a thermal-
insulating material. The top anvil is connected to an adjustable
eccentric usually driven at an oscillation rate of 30 *+ 0,2 Hz.

The load is applied by means of a lever resting on a knife edge.
The moment of inertia of the lever system is increased, and its
natural frequency reduced by suspending masses of approx-
imately 24 kg at each end of the lever system. The lower anvil
may be raised or lowered relative to the lever by means of a
calibrated micrometer device. This device permits the lever
system to be maintained in a horizontal position during the test
as determined by a pointer and a reference mark on the end of
the bar.

The increase in temperature at the base of the test piece is
determined by means of a thermocouple placed at the centre of
the bottom anvil.

6.1.2 Detailed description

The apparatus (see figure 1) consists of a balance beam (6)
which can be locked in its horizontal position by means of a
steel pin. The beam is provided with masses of 24 kg (8) at both
ends. The distance between the knife edge supporting the
beam and the edges supporting the masses is 288 + 0,5 mm.
An equivalent inertial system may be used.

The test piece (2) is placed upon a plate (3) on one arm of the
balance beam. The distance of the test piece support (10) from
the fulcrum is 127 = 0,5 mm. On the other side of the balance
beam, additional weights (7) are placed in order to apply a load
to the test piece. The desired weights are 11 kg or 22 kg which
correspond to a prestress of 1,0 + 0,03 MPa or
2,0 £ 0,06 MPa, respectively.

The test piece (2) is placed between the plates (1 and 3), which
are made of a thermal-insulating material having a thermal con-
ductivity of not more than 0,28 W/m.K or, equivalently,

0,24 kcal/h.m.°C. Phenolic hardpaper may be used for this
purpose. in the centre of the lower plate, a thermocouple, for
example iron-constantan, is attached for temperature measure-
ment. The sensing point of the thermocouple shall be in con-
tact with the test piece. The sensitivity of the thermocouple
shall be + 0,5 °C.

Means shal! be provided for measuring the decrease in height
of the test piece, as the test proceeds, with an accuracy of
0,1 mm. For this purpose, the distance between the lower and
upper plates can be varied by means of a calibrated micrometer
device until it returns to the horizontal position, which can be
recognized by a mark on the balance beam and a pointer (5) on
the casing. The adjustment device consists of a micrometer
screw (4) which, by means of a chain and sprocket-wheel drive,
moves the screw (9) up or down without rotating the lower
plate (3). The degree of adjustment is read from the micrometer
screw (4). The centre point of the upper plate (1) remains in the
same position. The upper plate (1) is connected through a
guide bearing to an eccentric which can be set to the desired
stroke in a range from 4,45 to 6,35 mm and is driven by a motor
at 30 + 0,2 Hz.

The test piece with the supporting plates is located in a
chamber, the temperature of which can be controlled to within
+ 1 °C of a2 standard test temperature generally in the range
from 40 to 100 °C. The chamber should have the following
dimensions :

— width 100 mm;
— depth 130 mm;
— height 230 mm.

The bottom of the chamber should be situated 256 + 2 mm
above the balance beam.

A thermocouple of the same type as that used in the lower
plate should be used for measurement of the temperature in the
chamber. The thermocouple should be positioned at a distance
of 6 to 9 mm towards the right hand side behind the rear edge
of the plate and at a height midway between the plates. A
length of at least 100 mm of the thermocouple wire should be
within the chamber.

The air circulation within the chamber is provided by a radial
fan of 76 mm diameter, operating at a rotational frequency of
25 to 28 Hz. The air intake should have a diameter of 60 mm.
The air outlet should measure 40 mm x 45 mm. The grid shelf
for supporting test pieces during conditioning should be fitted
10+ 2 mm above the bottom of the chamber. A diagram of the
heating chamber is shown in figure 2.

6.2 Measuring gauge
The gauge for measuring the height and diameter of test pieces
shali conform to the requirements of ISO 4648. A dial gauge

having a circular foot probe of diameter 10 mm and exerting a
pressure of 22 + 5 kPa is suitable.

6.3 Timer

A stopwatch or other similar device shall be used.
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