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Project’s Abstract:
This graduation project presents the design and implementation of an integrated CNC-based plastic engraving system combined with a plastic melting and molding unit for recycling purposes. The system aims to reduce plastic waste by reusing plastic materials, melting them, and reshaping them into customizable molds. Once the mold has cooled and solidified, the CNC machine engraves on its surface based on a pre-defined design.
The CNC machine operates on three axes (X, Y, Z) and is controlled by an Arduino microcontroller running GRBL firmware, which interprets G-code instructions to accurately move the motors. A GRBL Web API interface is used to manage the machine, set engraving parameters, and convert input images into G-code. This web-based interface allows for easy interaction between the user and the CNC system through a serial port connection.
The plastic melting and molding unit can be optionally activated, depending on time constraints and use- case requirements. The melted plastic is poured into a mold, cooled, and prepared for engraving. The system progresses through several development phases: mechanical design of the three-axis CNC system and mold structure, programming and testing the Arduino controller, integration with GRBL Web, and finally, full system testing including both the recycling and engraving processes.
This project is distinguished by its dual functionality—plastic recycling and CNC engraving—and its seamless integration with a user-friendly web interface, making it both sustainable and accessible for educational, artistic, and industrial applications.
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