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Foreword

This British Standard has been published under the
authority of the Rubber Standards Committee.

The methods described in this standard are for
oscillating shear instruments when applied to rubber or
rubber-like materials. The curemeters outlined may be used
for determining the processing, prevulcanizing and curing
characteristics of vulcanizable rubber mixes.
Two instruments are described, as follows:

(a) reciprocating probe type curemeter (method A);

{b) oscillating disc type curemeter (method B).

* In course of preparation.
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‘The oscillating disc curemeter method described in this
standard is in line with 1SO 3417%, The reciprocating probe
type method is also being considered for standardization
by Technical Committee 1SO/TC 45, Rubber and Rubber
Products, of the International Organization for
Standardization (ISO).
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British Standard Methods of test for

Raw rubber and unvulcanized compounded rubber

Part 10. Measurement of prevulcanizing and curing characteristics by means of curemeters

0. Introduction

Method A (reciprocating probe type curemeter). This
consists of a probe that can be embedded in a piece of
rubber contained in a cavity at elevated temperature. The
probe is moved back and forth in the rubber by a spring
that is reciprocated. At the start of the test, when the
rubber is soft, the spring will move the probe a certain
distance, but this distance will decrease as the rubber
increases in stiffness {(shear modulus) during vulcanization.
The change in the probe movement is recorded.

Method B (oscillating disc type curemeter). This consists of
a biconical disc that can be embedded in a rubber test piece
contained in a sealed test cavity at elevated temperature
and positive pressure, The disc is oscillated through a small
predetermined amplitude exerting a constant shear strain
cycle on the test piece,

The force (torque) required to oscillate the disc depends on
the stiffness (shear modulus) of the test piece, which
changes during vulcanization. This torque value is
measured and recorded autographically as a function of
time. Direct proportionality between torque and stiffness
cannot be expected under all test conditions because,
particularly in higher torque ranges, an elastic deformation
of rotor shafts and driving device should be taken into
account. For routine control purposes corrections are not
necessary.

The recorded information from either method can be used
for three purposes. Firstly, it may be used to calculate the
most efficient time and temperature for vulcanizing a
product (provided that due allowance is made for heat
transfer times in thick articles). Secondly, it may be used
for routine control purposes to check that mixes do not
deviate from batch to batch. Thirdly, cure curves can be
used to compare mixes with respect to viscosity, scorch
time and cure characteristics.

1. Scope

This Part of this British Standard describes methods for
determining continuously the relationship between time of
heating and the stiffness of a small rubber test piece while
it is being vulcanized, and hence for assessing the time
taken for vulcanization {cure). The normal operating
temperatures are within the range of 100 °C to 200 °C.

Two methods are described as follows:

(a) method A using a reciprocating probe type curemeter;
{b) method B using an oscillating disc type curemeter.

It is stressed that due to different basic designs and modes
of action, the two instruments are unlikely to give the same
absolute values for any particular characteristic.

2. References

The titles of the standards publications referred to in this
standard are listed on the inside back cover.

3. Method A (probe type curemeter)

3.1 Apparatus. The apparatus shall consist of the
following.

3.1.1 Probe (see figure 1). An oscillating metal probe
passes through the mould and is embedded in a test

piece of rubber contained in the mould. The cross

section of the probe that passes through the mould shall
be 4.0 £ 0.1 mm by 1.0 £ 0.05 mm, and its surface shall
have suitable holes and slots to secure it to the rubber while
it is being oscillated.

The probe, which is resiliently supported, is oscillated
longitudinally and its movement is recorded against time
on chart paper. Older instruments have a maximum probe
movement of £ 0.76 mm coupled direct to the recording
pen by a mechanical linkage giving X60 magnification.
Later instruments have a maximum probe movement of
% 0.19 mm coupled to the recording pen by a capacity
operated servo mechanism giving x525 magnification.
The probe is oscillated at a frequency of 14 * 1 cycles per
minute (0.23 * 0.02 Hz)} by a spring reciprocated by a
sinusoidal motion of predetermined amplitude. This
amplitude is accurately calibrated so that it may be preset
to suit the initial stiffness of the material to be tested.

3.1.2 Mould. This consists of a pair of heated metal platens
that can be tightly closed to form a vulcanizing mould,
Each platen shall have a cavity 14.35+ 0.05 mm in
diameter and 1.56 * 0.04 mm deep with diametrically
opposite slots 6.40 * 0.07 mm wide and 1.56 * 0.04 mm
deep to enable a probe to pass through the mould (see
figure 1).

The platens shall be fitted with suitable - means of heating
and temperature indication and control so that the surface
of the cavities can be kept within + 0.6 °C of the required
temperature once thermal equilibrium has been restored
after inserting the test piece.

3.1.3 Test piece punch. The purpose of the punch is to
produce test pieces of app oximately constant volume
quickly and without difficulty. The punch shall comprise
a flat-ended cylindrical anvil and a coaxial tubular knife
moving independently of one another towards a second
anvil.

A single action of the handle shall compress a portion

to approximately 3 mm in thickness and shall cut out a disc
approximately 13 mm in diameter. An approximate volume

is sufficient for the test piece becaysg the final shaping to
exact dimensions is carried out in nQGLlrmé M§
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3.2 Test temperature. The temperature shall be as in the lower cavity and place the probe on top. Place the ik
appropriate for the rubber sample under test. The normal second disc directly above the first in such a way that the ’
recommended operating temperatures are within the probe is sandwiched between the two discs. Then lower the

range 100 °C to 200 °C. top platen and lock into position. When loading is completed,

NOTE. The possibility of errors arising from oxidation effects at start both the oscillation of the probe and the recorder

temperatures in excess of 180 °C should not be overlooked. chart motor. Carry out these operations as quickly as

possible. Set the amplitude of oscillation either to a pre-

3.3 Procedure - . , g .
determined figure or to a setting that gives optimum chart

3.3.1 Machine preparation. Bring the surface of both mould

cavities to the test temperature with the probe in place and usage.

the mould in the closed position. 3.4 Interpretation of results. The curve derived from the
3.3.2 Test piece preparation. Using the test piece punch, machine is either double or single sided depending on which
prepare two discs each of approximately 0.4 cm® volume model of the instrument is used, but in either case the

from sheet 3 mm to 4 mm thick. amplitude of oscillation is given by the separation of two
3.3.3 Loading the curemeter. Open the mould and lift the  lines, one of which in the case of the single sided trace is

probe clear of the lower cavity. Place the first disc of rubber the base line.
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Figure 1, Details of probe type curemeter

Imin

Zmin ‘ N

Documents

Figure 2. Double sided trace from probe type curemeter Figure 3. Single sided trace from probe type cu cinc L6
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