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Abstract

Introduction: In this research, the tensile behavior of polyethylene matrix
nanocomposites reinforced with different percentages of clay nanoparticles (0,
1, 3, 5 and 10) at two strain rates (0.1 and 0.5 min-1) and two different
temperatures (25 and 50 degrees Celsius) has been investigated.

Methods: For this purpose, standard samples were prepared using injection
molding method. Also, the fracture surface of the deformed samples along with
the side surface of the stretched samples were examined using scanning electron
microscope and light microscope, respectively.
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ol Findings: The results obtained from the tensile test showed that the tensile
e R e properties of polyethylene strongly depend on the content of nano clay.

Examining the Eyring model showed that the addition of clay nanoparticles up
to 10 wi% causes to increase the amount of enthalpy changes from 64.97 to
greater than 100 kj/mol and activation volume from 0.0049 to 0.01.
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Extended Abstract

Introduction

In order to improve the physical and
mechanical properties of polyethylene, it is
very common to add some reinforcements such
as clay to it. Clay is one of the most important
reinforcements to add to different polymers,
which has led to the production of a new class
of materials called polymer-clay composites.
Based on the research, it seems that the
simultaneous effect of temperature and weight
percentage of clay on the deformation behavior
of polyethylene and the parameters of the
Eyring model have not been investigated. For
this reason, in this research, an attempt has been
made to fill this research gap

Findings and Discussion

For this purpose, standard samples were
prepared using injection molding method. Also,
the fracture surface of the deformed samples
along with the side surface of the stretched
samples were examined using scanning
electron microscope and light microscope,
respectively. The results obtained from the
tensile test showed that the tensile properties of
polyethylene strongly depend on the content of
nano clay. Examining Eyring's model showed
that the addition of clay nanoparticles increased
the amount of enthalpy changes and activation
volume, and this process continued until a
constant value was reached. The results of
microscopic evaluation showed the strong role
of clay nanoparticles in the activation of shear
bands during the deformation of polyethylene.

Conclusion

The results show that the addition of clay
nanoparticles causes a decrease in the
elongation at break and an increase in yield
strength and Young's modulus.

* By examining Eyring's model on pure and
nanocomposite samples, it is found that with
increasing weight percentage of clay
nanoparticles, enthalpy increases, which is
related to decreasing the mobility of polymer
chains and increasing the yield stress.
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