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The Effect of Modified Nanosilica on the Morphology,

Mechanical Properties, Thermal Stability, and Thermal
Degradation Behavior of Epoxy Nanocomposite
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Abstract

Epoxy resin is recognized as one of the primary thermosetting polymers due to its remarkable physical, mechacal
and chemical properties. These include excellent tensile and compressive strengths, high thermal distortion
temperature, and desirable chemical resistance. As a result, it finds widespread applications across various
industries, including adhesives, coatings, electronics, high-performance composites, wind turbines, and molding
processes. These resins possess a high degree of cross-linking, which is essential for achieving suitable mechanical
and thermal properties. However, the structures formed in epoxy resins cured with hardeners exhibit a high
density of cross-links, leading to brittleness and vulnerability to impact damage. To address this challenge and
enhance the physical and mechanical properties, one approach is to combine them with other polymeric materials
or nanocomposites. Silica nanoparticles have a significant impact on the mechanical and thermal properties
of epoxy nanocomposites, leading to improvements in dispersion, thermal stability, and tensile strength. Further-
more, the interactions between the nanoparticles and the epoxy matrix contribute to the increased strength and
efficiency of these nanocomposites in industrial applications. This research focuses on examining the effect of
modified silica nanoparticles on the morphology, mechanical properties, thermal stability, thermal degradation
behavior, and recent advancements in this field.

Keywords: Epoxy Resin, Modified Nano Silica, Morphology, Mechanical properties, Thermal Degradation.
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