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Project’s Abstract:

The SculptoFoam project aims to develop an automated CNC foam cutting machine using Arduino, with the goal of providing efficient solution for cutting and shaping foam materials. The importance of this project lies in its ability to bring accessible manufacturing capabilities to students, designers, and small businesses who need custom foam designs for packaging, modeling, or signage.

From our perspective, the most important aspects of this project include the mechanical design of the machine’s frame and motion system, the electrical control of the motors and heating element, and the software logic used to translate design input into accurate machine movement. Special attention will also be given to ensuring user safety and operational stability.

The primary objectives of the project are:

· To build a reliable CNC machine capable of cutting foam into complex 2D shapes.
· To automate the foam cutting process through precise motor control and hot wire heating.
· To allow users to convert digital designs into physical foam models easily.

The methodology involves several stages: mechanical assembly of the machine using lightweight materials; integration of stepper motors and a heated cutting wire; control using an Arduino microcontroller; and development of a user interface to send design instructions. The project will also include extensive testing to ensure accuracy, consistency, and safety.

Similar machines have been created in the past, particularly in industrial and DIY settings. However, this project offers a simplified and educational version, designed specifically for academic use. It provides a hands-on opportunity to apply engineering principles in automation, mechanical design, and control systems.
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