Abstract

The Door Keys Cutter project aims to develop an automated CNC key cutting machine using Arduino, providing an efficient and accurate solution for duplicating or creating door keys from digital designs. The importance of this project lies in its ability to make precision key manufacturing accessible to students, technicians, and small locksmith businesses who need to produce customized or replacement keys quickly and reliably.

From our perspective, the most critical aspects of this project include the mechanical design of the machine’s cutting and motion system, the electronic control of the stepper motors and cutting tool, and the software algorithm that translates the uploaded .g file model into precise physical movements. Special emphasis is also placed on ensuring cutting accuracy, user safety, and overall system stability.

The primary objectives of the project are:
	•	To build a reliable CNC machine capable of cutting metal door keys with high precision.
	•	To automate the key-cutting process through controlled motor movement and cutting tool operation.
	•	To allow users to convert a .g file digital key model into a real, functional key easily.

The methodology includes several stages: mechanical assembly of the cutting machine using durable materials; integration of stepper motors, a spindle motor, and limit switches; control using an Arduino microcontroller; and development of a software interface for loading and executing .g file instructions. The project also involves extensive testing to ensure dimensional accuracy, repeatability, and operational safety.

While similar CNC key cutting systems exist in commercial and industrial settings, this project presents a simplified and educational version designed specifically for academic application. It offers a hands-on opportunity to apply engineering principles in automation, computer-aided manufacturing, and control system design.

