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Utilizing online resources, focusing on YouTube videos wherein experienced
professionals on the team explained concepts of their Engineering Design
Process. Another source of information was the GoF1 Show podcast featuring
Andrew Shovlin, the Mercedes-AMG’s Head of Engineering. Using these
resources, we were able to gain insight into the approaches used by Mercedes
AMG F1.

Our Resources and Approaches to Understand
the Mercedes-AMG Engineering Design Processes

Established in 2010, the Mercedes-AMG F1 Team has a record of eight
championships in Formula 1 competition. F1 stands as the largest motorsport
competition and the pinnacle of automotive engineering. We chose Mercedes-
AMG for their ingenuity and consistency; being a top team requires immense
rigour and the ability to apply it consistently. This was our team’s guiding
principle for success.

MERCEDES AMG F1?
why pick



The engineering process of the Mercedes-AMG F1 Racing Team is based on their
seven key steps in developing a Formula 1 car (Figure 1). We've also showcased
the engineering and design approach of our team, 2106A, in building robots for a
VEX season (Figure 2). Our process outlines a step-by-step sequence throughout
the season, drawing inspiration from the VEX design and engineering process.

THE 
ENGINEERING PROCESS



CONCEPTUAL DESIGN
The Mercedes AMG  Formula 1 team begins the engineering process
with ideation and architectural planning. Components and basic design
fundamentals are considered and the car's fundamental base is
established at this stage. It is also when Standard Supply Components,
designed by the FIA (Formula 1 Governing Body) are installed.

At 2106A, we kick off the season by crafting the base drivetrain and
establishing the fundamental structure of the robot. Essential
components and foundational design principles are explored at the
project's inception. For example, this season, we began constructing a
drivetrain, considering the new game's challenges, ensuring sufficient
torque and speed to navigate the field.

#1



REGULATION ANALYSIS
Formula 1 teams, including Mercedes AMG, rigorously study yearly
regulations after fundamental design and system installation to identify
constraints for creating an eligible car.

Similarly, our VEX team recognizes the importance of comprehending
the game manual and rules. Therfore we invest time in learning game
rules, identifying design constraints, and exploring the game strategy.

#2



#3 DESIGN AND DEVELOPMENT
The Mercedes AMG team leverages CAD for iterative design
enhancements, focusing on aerodynamic improvements based on
Formula 1 regulations. CAD is crucial for creating multiple versions
efficiently while still meeting regulations to gain a competitive
advantage.

We make use of CAD software to streamline our design process. We
design robot iterations in compliance with game rules and strategy.
This season, we designed various catapult versions in CAD to test
functionality and feasibility, employing applied mathematics and
physics.



#4 TESTING AND VALIDATION
After creating a solid car design, the Mercedes AMG team conducts
testing virtually and in the real world, using Computational Fluid
Dynamics software for simulations on different models. Car subsystems
are tested to ensure functionality.

In our process, this corresponds to the Subsystem Build and Testing
stage. We construct feasible subsystems identified in the design and
CAD stage. For example, the real-world model for our catapult is built
and tested for functionality.



#5 MANUFACTURING AND INTEGRATION

In our VEX Robotics team, once all systems are functional, we move to
the Final Prototyping and Build Stage. Here, the final robot is
assembled, integrating the intake onto the drivetrain, along with the
catapult and hanging mechanism.

Following design and testing, the
Mercedes AMG team
manufactures components using
composites and metals, adding
powertrain, suspension, and
aerodynamic elements to create a
functional prototype. Subsystems
are also integrated in this stage.



#6 FINAL TESTING AND OPTIMIZATION

Once our robot is constructed, we
begin testing and gathering data,
evaluating its performance on the
game field. We make small
adjustments to improve performance,
balancing weight and placement.

After the final assembly, the
Mercedes AMG team conducts
inspections and tests
components for FIA crash tests,
leading to the first public car
reveal and pre-season testing
for performance validation.



#7 CONTINUOUS IMPROVEMENT
(THROUGHOUT THE SEASON)

Similarly, We revisit the design stage constantly, incorporating
experience and data to enhance the robot's performance. For example,
recognizing inefficiencies in our drivebase, motor placement, motor
access and weight distribution, we went back and developed a new
drivetrain.

The Mercedes AMG team continually
evaluates race data and performance
metrics, making incremental updates
and improvements between races. 



Participating in a VRC team is a great pathway to a career at Mercedes
AMG Formula 1 Team. VEX Robotics hones problem-solving skills and
emphasizes effective work within constraints. Students gain a practical
understanding of the engineering process, 3D modeling, and time
management. Autonomous programming enhances logic and problem-
solving abilities in a different context. Judged interviews and
Notebooks refine communication skills crucial for an engineering
career. In summary, VEX Robotics equips students with practical skills
vital for success in an dynamic fields like the world of F1 and
Automotive Engineering.

While Formula 1 lacks a programming stage after final testing, the
software engineering aspect is present in both domains. In F1, teams
constantly change car setups to ensure optimal performance on each
track. This comes down to programming changes within the car’s
systems, similar to how we program our robot based on individualized
competition situations.

HOW VEX PREPARES US FOR A CAREER
AT MERCEDES-AMG F1?
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