
AN 

ISO - 9001 : 2008 CERTIFIED

ORGANIZATION

www.daksystems.com

ISO 9001 : 2008
Cert No : CI/11807

CATALOGUE NO: 2703

www.daksystem.com

DESIGNED 
FOR A 
DEMANDING FUTURE

RPA 4500







 

Isothermal Cure

Non-Isothermal Cure

Isothermal Curing at Variable Strain

Isothermal cure experiments are critical for rubber and
elastomer processing. Dak’s latest RPA 4500 series provide 
high precision data that is simple to analyze. All the
important characteristics, such as minimum and maximum
viscosity, scorch time, and conversion time can be calculated
easily and automatically. The data can also be handled in
its complete graphical form for comparison or alternative
analyses.

In addition to the industry-standard isothermal cure
methods, the RPA can perform non-isothermal cure 
experiments. These experiments can be programmed
to follow virtually any temperature profile and are especially
valuable when simulating manufacturing processes that
are not isothermal. Non-isothermal curing experiments may
also be coupled with isothermal tests such as strain and
frequency sweeps before or after cure to provide a more
complete material data set before, through, and after cure.

While standard test methods often call for a single strain
and frequency value to be used for all materials (0.5°, 1.67
Hz), these are not always the ideal conditions for every
material. In the present example, the sample material is
tested by isothermal cure at three deformation amplitudes,
five times each. At the standard of 0.5° and 0.4° the
experimental variability is extremely broad. This is because
these experiments are performed at strains beyond the
linear viscoelastic limit for this material. Testing at a smaller
amplitude (0.3°) produces valid data with greatly improved
reproducibility.
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Measuring the frequency-dependent viscoelastic properties
of a material is a powerful way to understand its molecular
structure. A frequency sweep as shown can reveal information 
about the average molecular weight (crossover frequency) and 
molecular weight distribution (crossover modulus).

The strain-dependent modulus is particularly important as 
an indicator of the amount and type of rubber filler 
dispersion and interaction. In the present example, the 
impact of carbon black addition at five different levels is seen 
in the low strain region. High strain behavior is generally 
insensitive to filler addition, as it is less sensitive to filler-filler 
interaction and more dependent on polymer molecular 
weight, and polymer-filler interactions

The viscoelastic response of a branched material at very
high strains differs not only in magnitude from its linear
counterpart, but also in type. The careful examination of a
polymer's stress-strain response at high strains reveals features 
associated with filler content and structure, as well as polymer 
architecture. In the present example, qualitatively different 
features are observed at large strains for two EPDM materials:
a linear polymer and a branched polymer. Both exhibit
identical Mooney viscosities, but markedly different high 
strain behavior. Both the uncorrelated data, and the FT 
analysis of periodic data are available through the “Dyna 
Pro” Software to allow in-depth analysis of this new type of 
data.

The van der Waals interactions that lead to increased
modulus in uncured carbon black filled rubber are highly
sensitive to processing. In this example, identical samples are 
subjected to different lengths of milling after being removed 
from the mixer. Carbon network structure is reduced with 
each increase in milling time up to 8 minutes, after which the 
modulus was unchanged with increased milling. This 
provides critical information about the amount of milling 
needed to create a consistent workable material.

Strain Sweep for Filler Loading

High Strain Non-Linear Behavior

Time Dependent Structure Breakdown

Isothermal Frequency Sweep
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