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Abstract

This study explores the enhancement of mechanical properties in Polymethyl Methacrylate (PMMA)
composites through the incorporation of Methyl Methacrylate (MMA) and Ethylene Glycol
Dimethacrylate (EGDMA). Utilizing Digital Light Processing (DLP) technology, we conducted a series
of experiments to analyze the impact of varying concentrations of MMA and EGDMA on PMMA. The
results indicate that while MMA demonstrates non-linear and variable mechanical strength across
different PMMA concentrations, EGDMA consistently improves mechanical strength as PMMA
concentration increases. This consistent enhancement by EGDMA suggests a stable and predictable
reinforcement effect, which is critical for applications requiring high mechanical strength. Our
comparative analysis highlights that EGDMA is a more effective additive than MMA for optimizing
the mechanical performance of PMMA composites. Specifically, EGDMA’s ability to provide uniform
reinforcement across various PMMA concentrations makes it ideal for high-strength applications.
These findings are significant for material scientists and engineers focused on the design and
development of advanced PMMA-based materials. In conclusion, this research underscores the
importance of selecting appropriate additives to enhance the mechanical properties of PMMA
composites. The superior performance of EGDMA in reinforcing PMMA suggests its potential for
broader applications in fields such as automotive, construction, medical devices, and 3D printing.
This study provides valuable insights that can guide future research and development in
high-performance composite materials, paving the way for innovative applications and improved
material efficiency.
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