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This paper describes the basic construction blocks of a Rheometer such as its mechanical assembly consisting of
dies and disc, pneumatic system, heating system and its control, torque system, programmable logic controller etc.
The function of every component in the sub-assemblies has also been enumerated. The system was designed and
developed indigenously to meet the requirements of International Sandard 1S0-3417, at central scientific instru-
ments organisation (CS O). The paper is concluded with sample preparation and modes of operation.
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INTRODUCTION

Rheometer is a quality control instrument essentially used in
polymer (specialy rubber) industries for testing the quality of
rubber/polymer materials. In arubber industry, various materials
caled ‘fillers are mixed with natura rubber so that desired
quality with the desired properties and characteristics may be
attained. After every such compounding, it is essentia that the
materia is checked to ascertain whether the required properties
have been attained or not'. This quality is defined by certain
parameters derived from the cure characteristics of the material.
All these operations are done by Rheometer quickly and pre-
cisely. Rheometer, thus, helps in compound development, raw
material evaluation and production quality control.

PRINCIPLE OF OPERATION

The operation of Rheometer (Figure 1) consigts of placing an un-
cured elagtomer in a test cavity under a constant positive pressure
maintained a a constant elevated temperature. A biconical disc
embedded in the test specimen oscillates through a small arc snu
soidally at 0.5°, 3° or 5° angle, selected by theoperator mechanically.
The oscillating disc exerts a shear strain on the sample. The force
required to movethe discisdirectly proportiona totheresistanceie,
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Figure 1 Thetfunctional principle of Rheometer
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shear modulus of the material. As the cross linking between the
molecules change, the churning torque first decreases and then
increases, stablizing after the linking is over. A graph of the torque
against thetimeisplotted and iscalled aRheogram. From thisgraph,
the rubber technol ogist/chemist can predict thefinal product quality
and control the additives/fillerd/plagticizers to adjust its properties
according to the application. Rheogram isthusa‘ quality document’
for every batch produced.

CONSTRUCTION OF RHEOMETER

Physical diagram of Rheometer isshownin Figure 2 and theblock
diagram is shown in Figure 3. The important components, func-
tions and controls of the major blocks of the system are described

Figure 2 Physical diagram of Rheometer
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