Internship Report: Mechatronics Engineer in Italy Rome
Mechatronics Engineering Internship Report
Date: October 2023
Candidate: Alex J. Rossi
Institution: Polytechnic University of Milan (Graduating Class)

Host Company:Rome Advanced Robotics Lab (RARL)

Location:Italy, Rome
Duration: 6 Months
1. Executive Summary
This document serves as the comprehensive final report for my internship performed at the Rome Advanced Robotics Lab (RARL) in Italy, Rome. The primary objective of this industrial placement was to bridge the theoretical knowledge acquired during my Mechatronics Engineering degree with practical, real-world applications within a high-tech European environment. Over the course of six months, I was deeply involved in the design, simulation, and prototype testing of automated robotic arms designed for precision assembly tasks in manufacturing. This report details the technical challenges faced, the methodologies employed to overcome them, and the professional growth experienced while navigating the dynamic engineering landscape of Italy.
2. Introduction
The field of Mechatronics Engineering is inherently interdisciplinary, merging mechanical engineering with electronics, computer science, and control theory. My decision to pursue an internship in Italy, specifically within the historic yet rapidly modernizing capital of Rome, was driven by the desire to work in a region that values both tradition and innovation. Italy has a robust manufacturing sector known for high-quality machinery and industrial design. By placing my Mechatronics Engineering internship in Italy Rome, I aimed to understand how legacy industries adapt Industry 4.0 standards within the context of European Union regulations.
The internship was structured to provide exposure to the full lifecycle of mechatronic systems development: from requirement analysis and CAD modeling to embedded programming and final system integration. The host organization, located in a cutting-edge research park on the outskirts of Rome, specializes in collaborative robotics (cobots) that work safely alongside human operators.
3. Objectives of the Internship
The specific goals for this Mechatronics Engineering internship in Italy Rome were defined as follows:
· Techical Competence:To master the use of SolidWorks for mechanical design and MATLAB/Simulink for control system modeling.
· Embedded Systems:To gain hands-on experience with Arduino and Raspberry Pi platforms for sensor integration and data processing.
· Cross-Cultural Engineering:To adapt to the collaborative work style prevalent in Italian engineering firms, emphasizing teamwork and clear communication.
· Documentation: To produce professional technical documentation adhering to international ISO standards, a critical aspect of my role as a Mechatronics Engineer.
4. Project Description
The core project I was assigned to was the development of a modular gripper system for the company’s new line of service robots. This project required me to act as a Mechatronics Engineer, integrating mechanical components with electronic sensors and software algorithms.
4.1 Mechanical Design
I began by utilizing SolidWorks to create 3D models of the gripper mechanisms. Given the location in Italy Rome, where space constraints in urban industrial settings are significant, compactness was a key design parameter. I utilized Finite Element Analysis (FEA) to ensure that the components could withstand operational stresses without excessive weight. The design process involved iterating between mechanical tolerances and material selection, focusing on lightweight aluminum alloys to enhance the robot's payload capacity.
4.2 Electronic Integration
A critical aspect of being a Mechatronics Engineer is ensuring seamless communication between hardware layers. I integrated force-torque sensors and proximity detectors into the mechanical design. These sensors were connected to an STM32 microcontroller, which served as the central processing unit for the gripper’s feedback loop. I developed the circuit boards using Eagle CAD, ensuring that electromagnetic interference (EMI) did not affect signal integrity.
4.3 Control Software and Algorithm
The control logic was implemented in C++, running on a Linux-based operating system. I designed a PID (Proportional-Integral-Derivative) controller to manage the gripping force, ensuring that delicate objects could be handled without damage. The software had to communicate with the main robot arm via ROS (Robot Operating System), requiring precise timing and data packet management.
5. Challenges and Solutions
Working as a Mechatronics Engineer in Italy Rome presented unique challenges. One significant hurdle was supply chain delays affecting specific microcontroller components, a common issue globally but exacerbated by local logistical bottlenecks.
Solution:I collaborated with the procurement team to identify alternative components that were compatible with our existing codebase. This required rapid prototyping and testing of substitute parts, demonstrating adaptability—a key trait for any successful Mechatronics Engineer.
Another challenge was the integration of legacy machinery with modern IoT protocols. The older systems in the partner factories around Italy Rome did not natively support MQTT communication standards. I developed a middleware application that translated Modbus RTU signals into MQTT packets, allowing for real-time monitoring without replacing entire factory floors.
6. Professional Growth and Soft Skills
Beyond technical skills, this internship in Italy Rome fostered significant professional development. The engineering culture in Rome emphasizes a collaborative approach to problem-solving. Daily stand-up meetings and weekly review sessions taught me the importance of agile methodologies in hardware development.
I also improved my ability to present complex technical data to non-technical stakeholders. Presenting project updates to management required me to synthesize detailed engineering metrics into clear, business-oriented insights. This experience highlighted that a Mechatronics Engineer must not only build efficient systems but also communicate their value effectively.
7. Conclusion
In conclusion, my internship as a Mechatronics Engineer in Italy Rome was an invaluable experience that solidified my passion for the field. The combination of rigorous technical work on robotic systems and the exposure to a vibrant European engineering culture has prepared me for a professional career in this sector.
The skills gained in mechanical design, embedded systems programming, and control theory are directly applicable to future roles in automation and robotics. Furthermore, living and working in Italy Rome provided a broader perspective on international business practices and the cultural nuances of engineering collaboration. I am confident that the foundation laid during these six months will serve as a cornerstone for my continued growth as a Mechatronics Engineer.
I would like to extend my sincere gratitude to the management and mentorship team at Rome Advanced Robotics Lab for their guidance, patience, and trust throughout this internship. Their support was instrumental in helping me achieve the learning objectives set forth at the beginning of this journey.
