
Squadra Corse PoliTO is the Formula SAE team of the Politecnico di Torino. It was established in 2004 

and has developed 13 prototypes of a single seater racing car since then, all driven by the same passion 

for Motorsports and performances. The team is based in the Mirafiori Campus, where a spacious office 

has seen the birth of all the designed vehicles. Moreover, the manufacturing and assembly processes are 

developed inside the Stellantis Prototypes plant.

About 40 students from more than 10 engineering degree courses at the Politecnico are involved in the 

project. They work together, gaining direct experience of the notions learned during their university studies, 

thus preparing themselves for the working environment after graduation.

Squadra Corse PoliTO provides a unique training experience and the opportunity to learn and achieve 

goals by working in a team.
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EVENTS
The prototype race car is judged in a number of dif-
ferent events. The points schedule for most Formula 
SAE events is:

Static Events
• Business Plan Presentation (75 points)
• Cost & Manufacturing Event (100 points)
• Engineering Design Event (150 points)

Dynamic Events
• Acceleration Event (75points)
• Skid Pad Event (75 points)
• Autocross Event (100 points)
• Efficiency Event (100 points)
• Endurance Event (325 points)

SAE’s vision is to create a regulated university 
event that:

• prepares students for working life;
• trains the engineers of tomorrow;
• encourages research and innovation;
• develops transversal skills;
• stimulates interaction between students from 

different cultures and countries. 

VISION

The concept behind Formula SAE is that a fictional 
manufacturing company has contracted a student 
design team to develop a small Formula-style race 
car. The prototype race car is to be evaluated for 
its potential as a production item. 
The target marketing group for the race car is the 
non-professional weekend autocross racer. 

Each student team designs, builds and tests 
a prototype based on a series of rules, whose 
purpose is both ensuring on-track safety (the 
cars are driven by the students themselves) and 
promoting clever problem solving.

CONCEPT

FORMULA SAE
Formula SAE is a student design competition organized by the Society of 

Automotive Engineers, which started in the early 1980s.
Today, more than 400 universities from all over the world 

participate, competing in events organised in different 
countries around the world, divided into 3 categories: 

Combustion, Electric (inaugurated in 2010) and 
Driverless (inaugurated in 2017).



how can i join the team?

OUR TEAM

FSAE ITALY 2019

Our team is entirely run by students of the Politecnico di Torino, who 
design, manufacture, test and compete with formula style race cars in 
the Formula SAE competitions.

Our team is made up of about 40 students from different faculties of the 
Politecnico di Torino, working together, preparing to face the working 
environment immediately after graduation.

The members are divided into 10 divisions (Aerodynamics & CFD, 
Battery Pack, Chassis, Communication & Media, Cooling, Electric 
/ Electronics, Management, Geartrain, Unsprung Masses, Vehicle 
Dynamics), each with a Division Leader. In addition there is also a Team 
Leader, a Technical Director and drivers. 

The recruitment process will take place in three main steps:

1. General selection: in this part all the applications are collected; the main target is to start to know 
something about yourself and your attitudes. Only soft skills are evaluated at this point and no specific 
technical knowledge is required. You will have the possibility to upload your Curriculum Vitae together 
with a Motivation Letter and all the supporting material for your application. At this stage, you will have to 
choose the division you want to join and up to two choices are allowed.

2. Technical selection: based on the division you selected a technical form will be sent to the email address 
you specified in the previous form. It is made to evaluate your basic technical knowledge with some 
simple questions related to the field you will have to work in. The technical problems proposed aim to 
evaluate your ability to solve problems and find alternative solutions, together with testing your theoretical 
knowledge of the topics.

3. Final interview: the last step will be held only by the candidates which completed the previous ones. You 
will receive an appointment and discuss in detail with the members of the team the work that you can 
expect to follow during the season. It could be a one to one or a group interview and you will be evaluated 
both on your technical knowledge and your attitude to teamwork.

IMPORTANT INFORMATION: we all are aware that no student has experience in motorsport field or a deep 
knowledge of a specific subject. The only requirement that you have to fulfil is a huge amount of passion and the 
desire to learn and improve your abilities day by day. So, don’t worry, we will appreciate your willingness to get 
involved in the challenge!

Now you have all you need to know about the recruitment, in the next pages you will find the description of every 
division of the team that is recruiting at the moment, so that you can make your choice!
See you at the interview!



RECRUITMENT HANDBOOK
2021/2022

4

AERODYNAMICS & CFD
The aerodynamic package generates the necessary 
downforce to achieve the best lap times by searching an 
optimum trade-off between advantages (cornering speed, 
braking distance, tires performance, driveability) and 
disadvantages (straight line speed, consumption, weight). 

Moreover, another main task of the Aerodynamics & CFD 
division is to study and analyse the flow used to cool the 
Battery Pack and to perform simulations for the Cooling 
System.

The design of the external package consists in the development 
of its main components: front wing, rear wing, sidepods and 
diffuser. The typical design procedure consists of various steps: 

• Preliminary theoretical choices; 

• CAD design for correct shape and positioning of all parts, 
also helped by optimizations software; 

• CFD simulations to evaluate the design choices made and 
to identify possible areas of improvement; 

• FEM structural simulations, along with a good knowledge 
in composite materials structures, to satisfy FSAE 
competitions rules;

• Manufacture process, whole aerodynamic package 
handmade with the typical procedures used for carbon 
fibre ones;

Aerodynamics design & CFD
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With regard to the Battery Pack, the actual 
cooling system is provided by an air duct, 
whose intakes are located on the two 
sides of the driver seat, with two holes in 
the monocoque. Its development has been 
conducted with the aid of CFD analysis 
and real test in the thermal chamber, in 
order to find the best solution to keep 
temperature low.

Thermal CFD

The motors and the inverters are respectively fluid-cooled by 
jackets and coldplates, so CFD simulations are carried out in 
order to collect data which are essential to the Powertrain division 
for the design of such components. Basic knowledge of thermo-
fluid dynamics is fundamental. 

Not only track validations, but also wind 
tunnel tests will help the team to validate 
the simulations. 

Two years ago we were very proud to 
have one of the lightest and most efficient 
aerodynamic package of the whole 
competition, so the challenge is on!

Software used: 

• Catia V5 (3D Modelling) 

• Siemens NX Unigraphics 

• Star CCM+ (CFD Simulation)

• Ansa (CAE pre-processing 
software)  

• Heeds MDO (Optimizations) 

• Altair Hypermesh (FEM) 

• MATLAB & Simulink 
(Simulation) 

• Keyshot 6 (Rendering)
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CHASSIS
The chassis division has the role to design, test and manufacture most of the composite parts concerning 
the vehicle. During the design phase our main task is to design and optimize the Monocoque and most of 
the parts connected with it: Impact Attenuator, Firewall and Battery Pack Housing, the roll-bars and all the 
connection points with the others sub-assemblies.

The chassis is a carbon fibre monocoque with honeycomb core with high performance characteristics. It 
weighs 20kg and has a very high torsional stiffness, one of the most important parameters for a race car 
monocoque. In the first phase we built the shape using parametric software CATIA, trying to find the best 
trade-off between the geometrical requests, given both by the performance needs and the FSAE regulation, 
and of course our design target. Then we worked very hard on the optimization of the laminates thickness and 
ply directions in order to find the best compromise between weight, stiffness and strength where it’s needed! 
For this year we are planning to make a large material characterization in order to improve our knowledge and 
improve the design phase.

monocoque

The manufacturing part is one of the most 
important aspects of the division’s work: in 
fact, we build the monocoque by ourselves. 
To achieve this result, it is requested to have 
a good confidence with manual work because 
you’ll have to learn a lot about composite 
materials. 

A good knowledge of the production as well as 
the manufacturing processes is needed, and 
FEM software experience is preferred. 



RECRUITMENT HANDBOOK
2021/2022

7

This is a fundamental component 
employed to absorb energy in case 
of a crash. Our device is based on 
aluminium honeycomb and we use 
software for dynamic simulations in 
order to design the component under 
high non-linear field.

Impact Attenuator

Firewalls and Battery Pack Housing
Firewalls are designed to separate the driver from the 
tractive system and to protect both the battery pack 
and the inverter from the environment: the shape is 
developed during the packaging phase in which the 
weight and the volume occupied by the different parts 
are reduced as much as possible

Both the battery pack housing and the firewalls are 
made of composite materials: we try to improve them 
every year.

Roll bars
Both the roll hoops have to be designed and 
manufactured following the Formula SAE rules:

• our front hoop is made of multiple welded 
aluminum profiles with a certain cross-section 
and then thermally treated;

• the main hoop is built from a single steel tube 
with specific characteristics in terms of alloy 
and cross-section, and is designed to allow the 
best fitting position in the monocoque.

Software used:

• CATIA V5 (CAD)

• Siemens NX Unigraphics

• Altair Hypermesh (FEM pre-processor)

• Optistruct (Static and non-linear - quasi static Solver)

• Radioss (Impact and High non-linearity Solver)

• Laminate Tools (surface nesting and plybook)

Your previous knowledge about these software (or CAD/CAE in 
general) will be very appreciated, but it’s not mandatory!
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COMMUNICATION & MEDIA
Starting with the 2021/2022 season, Communication & Media will be a separate division from Management. 
Squadra Corse is a small enterprise inside Politecnico and as in every business, it is important to create and 
promote a strong image of the company, in order to attract people and sponsors to join our cause. Our main 
communication channels are Social Media and public events that we attend on invitation, so it is of paramount 
importance that we spread out our trademark as much as possible!

A huge amount of creativity and communications 
skills are needed to keep engaged a community 
of followers that nowadays has reached about 10k 
people. Social Medias are a powerful tool to boost 
the image of our team, start thinking about new 
posts and sections!

The perfect candidate for this role, should have a 
good knowledge of the Social Media environment 
(Facebook, Instagram, LinkedIn). So, follow our 
pages and be ready to be the next admin!

The importance of a detailed and professional 
website is fundamental for our small brand and is 
a reference for the sponsors. If you have skills in 
web design and informative systems in general, you 
should consider joining the division. We are planning 
several changes and additions to the structure of 
our actual website.

Social Media & Web

Brand Image Development 
A good brand image is a key point to start creating 
value, remember that our sponsors put their name on 
our car and on advertising stuff. Would you like to give 
your sponsorship to someone that doesn’t care about 
its own image!? 

The most important duties of this role are to create 
advertising boards and presentation’s layouts for 
public events of various content, design the team’s 
clothing, take care of the disposition and size of 
sponsors labels on the car, the clothes or everywhere 
is needed. 
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The ideal candidate for Communication & Media Division should have:

• High attitude of teamwork and cooperation: remember that we have to dialogue with all divisions of the 
team;

• An organised mindset: managing social 
media and the website also means being 
precise in managing deadlines, hashtags 
and content;

• Notions of image and audio/video editing, 
using software such as Adobe CC or 
equivalent, and Web Design: in general, a 
good knowledge of media is essential for 
this role.

• Basic 3D modelling skills: we usually have 
to model and animate a lot;

• Bags of ideas.

The ideal candidate

Are you ready to take the challenge and lead our 
brand to success?
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ELECTRIC & ELECTRONICS

Our vehicle is based on a four wheel drive 
electric powertrain with a 3 phase motor for 
each wheel controlled independently in order to 
make the most of the potential of a four wheel 
drive system.

The electric power from the high voltage battery 
pack is delivered to the motors through four 
inverters so the show can begin.

electric

Contrary to what you think the electric division 
is closely related to the electronic and to the 
battery pack division in fact to give the car a 
reliable and efficient electric and electronic 
system is mandatory that the three divisions 
work in harmony.  

In addition to performance also the safety and the reliability are fundamental, the formula SAE regulation has 
extremely severe safety criteria starting from to the types of cables used up to the maximum voltage on each 
screw.

Reliability is basic for a competition where the vehicle and the driver are subjected to extremely strong and 
durable forces, the electric system must be able to guarantee the maximum performance from the beginning 
to the ending of the race.
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To reach our purpose we use several software 
such as:

• Matlab-Simulink

• Bus Master

• Aipex pro

If you don’t know how to use these SW don’t 
be scared! We will explain everything you need!

Microcontrollers programming, PCBs design, circuit logic are done on a daily basis within the Electronic 
Division. Everything must work perfectly in order to ensure good performance and reliability of the vehicle.

Our electronic system has to implement several functions, from battery management, working on both the 
main battery and the one for supplying the Low Voltage system, to data acquisition of sensors, cooling system 
control, cockpit management, design of the steering wheel and more.

In order to perform these tasks we design fifteen boards interconnected thanks to a CAN bus.

ELECTRONICS

In order to perform a proper design of the boards 
we use differents programs, such as:

• LTSPICE for components and devices 
simulations;

• MatLab and Simulink for logic simulation;

• KiCad  for designing the schematic and the 
PCB;

• BusMaster for testing CAN communication.

After the design we send the project files to our partner 
companies that provide us the final product. Then we 
test them, fixing possible errors using the electronic 
equipment in our laboratory.

Every year we try to improve the system, adding some 
features and solving the incoming issues given by the 
race rules and our experience on the field.

In our division you will take care of the design of the electric part of the powertrain, starting to assemble and 
test the inverters on a test bench, moving on to mounting all the parts into their appropriate housings and 
finally to install the entire powertrain system into the vehicle and test it on the race track! 

Are you ready to join us and take part in the project?
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Last, but not least, the wiring harness is crucial 
on the design of a competitive race car, regarding 
both the HV and LV part. In this optics, a complete 
system overview is necessary in order to ensure 
the link efficiency of the electric and electronic 
parts. Starting from the next year, you would like 
to develop cutting-edge and professional cabling 
using the best cads in the industry.

With a lot of challenges ahead, are you ready to lead the Electronic Division to success?

Another job of the Electric&Electronic division is 
to write the firmware of every board that mounts a 
microcontroller, specifically we use an STM32F303 
chip. 

The codes are written C and the development starts 
with defining the pinout of the MCU and configuring 
the operational clock. These steps are done using 
CubeMX, which generates the structure of the code 
we edit and compile with an IDE.

The most important part, and the most time-
consuming, is the testing: before flashing the 
firmware onto the board we do preliminary testing and 
debugging using evaluation boards that implement 
the same microcontroller as the final custom boards, 
in order to save time and resources.
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Gear train
Our four electric motors, one per wheel, can deliver up to 21Nm of torque and reach about 20000RPM. To 
achieve better dynamic performances, it is necessary to boost the torque providing maximum traction: for 
this reason, a gearbox is used. The solution we adopted is a two stage epicyclic gearbox, which allows us to 
maximize the power density, keeping it as compact as possible in order to integrate the whole transmission 
assembly into the upright. 

Our division is also responsible for the design and simulation 
of the wheel-hub besides all the gear train assembly sub-
components. During any sort of racetrack testing, our division 
oversees guaranteeing the functionality of the whole wheel 
assembly and to perform any required operation on it. 

Ideal candidate of Gear Train division must have: 

• High attitude of teamwork and cooperation;

• Fundamental skills of mechanical design, as well as a good 
knowledge of manufacturing processes, materials, metallurgy 
and heat treatments;

• Basic acquaintance in CAD 
modelling and FEM analysis 
(Altair Hyperworks is best, 
other software are welcome);

• Good adaptability to learn new 
design software required during 
your experience in the team. 

Any kind of previous manual 
experience is also appreciated.

Be ready and join us! Our job involves a lot of 3D modelling, FEM 
simulations, strength analysis, engineering drawings, assembly operations 
on the race car and testing. 

Gear You Up!
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MANAGEMENT
Setting the strategy and coordinating the efforts of the team are the principal aim of this division, to do this 
we have to find the optimal application of the available resources, such as financial, technological and human.

The Management division has a central role, its constant dealing with the whole team to plan all the activities 
and the project scheduling are crucial for the good performance of the work. Moreover, the Management 
division has to keep the team in touch with all our partners, among which some of our bigger are Stellantis, 
Pirelli and Brembo. 

We also have the role to organize the events in which we’ll take part, schedule team members and materials 
and to grow up the brand of the Team. 

The head of Management division will stay in constant contact with the Team Leader.

BUSINESS PLAN PRESENTATION
In which way are you going to sell our prototypal 
car to potential investors?

The Business Plan Presentation is a scoring 
event of the FSAE Competition. During the 
presentation, the Team should show the 
strategy to use to produce and sell the car, in 
order to ask funds to potential investors. 

The strategy will include an idea of marketing 
and a market analysis that will identify 
competitors, suppliers and customers. 
Then it follows a financial analysis that will 
demonstrate the feasibility of the project, starting from the production plant up to the definition of the break-
even point. 

It requires a lot of imagination and lateral thinking, without forgetting the precision and accuracy, necessary 
for a sensible financial analysis. And also, a formal suit is required for the event, but not mandatory!

cost report

The Cost report is the second Static event of the competition, after 
the Business Plan. During the event, the Team is asked to produce a 
cost report in which are evaluated the costs of every element of the 
car from the design of the component to its manufacturing.

Moreover, some real case scenarios and deep dive topics will be 
asked during the cost event. The latter require a strong propensity 
to work under pressure and the flexibility to respond to any kind 
of question by the judges, always looking for an answer that is 
financially reasonable!
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UNSPRUNG MASSES
The suspension & un-sprung masses division has the role of designing the following sub-assemblies: 
Suspension System, Braking System, Uprights, Wheel Arms, Pedals and Steering System.

The SC20 adopts a push-rod layout, with the dampers 
disposed transversally. The air dampers are bought 
from Ohlins and have been designed to be adopted on 
mountain bikes. The current layout of the suspension 
system is very efficient and might require only marginal 
enhancements.

The anti-roll system has been adopted since 2017 and 
has been gradually improved, year by year. The ARB is 
conceptually based on flexible blades, which load the 
damper on the external side of the corner. The stiffness 
can be modified by rotating the blades, and thus 
modifying their inertia respect to the rotation axis.

The design of the suspension system and any possible 
evolution of the system requires the estimation of the 
loads and a good capability to use CAD software as well 
as Altair.

Suspension System

SC19 and SC20 were equipped with CFRP 
suspension arms. This solution allows to 
dramatically reduce the un-sprung masses, 
as well as the weight of the car itself. This 
solution requires an accurate simulation of 
the stresses and a perfect manufacturing. 
Our solution is different from other FSAE 
teams, which use to glue aluminium rod 
ends to a bought CFRP pipe. This way, 
they reduce the weight only marginally, yet 
saving some in terms of time and money.

It is very important to be able to detect the 
right input loads and to simulate the working conditions properly, to optimize the shape of the arms and to 
choose the correct number of carbon fibre layers.

CFRP Suspension Arms
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Uprights

The uprights connect the motors to the wheels and carry the gears of the transmission. They are also connected 
to the suspension arms and to the pushrod. Because of their position, the uprights should be very light, in 
order to reduce the un-sprung masses. Every upright is machined starting from a solid aluminium billet.

To design the upright, good force estimation and ability to perform an optimization with Altair, as well as good 
CAD skills are required.

Steering System

Technically, the steering system, as well as the pedals, 
are not unsprung masses, since they are onboard the 
vehicle. These two subsystems are part of the unsprung 
mass division anyway, since a strict collaboration with 
the other unsprung masses members is required, as 
well with the chassis division ones. The steering system 
includes all the components from the steering wheel, 
down to the steering rack and tie rods. 

It is an interesting subassembly of the car, since, 
not being restricted too much by other adjacent 
components, it can be improved and optimized, giving 
a lot of freedom to the designer. The steering wheel is 
made out of CFRP, with ergonomic handgrips, which 
shape has been obtained by scanning a real model out 
of chalk, shaped by hand. The steering column is made 
out of a CFRP tube, glued to aluminum and steel inserts. 
To design the steering system, CAD skills are required, 
as well as Altair knowledges.
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The braking system provides 220 mm front discs  with 4-piston fixed calipers, while the rear discs are 200 
mm equipped with 2-piston fixed caliper that assure the needed braking power. The current configuration is 
widely open to improvements since regenerative braking permits to re-design the system. To correctly solve 
this task coupled thermal and structural analysis should be performed to find a balance between performance 
and reliability followed by validation of results through bench tests.

To design the braking system competencies in CAD, FEA and data analysis software are useful. The knowledge 
of Altair , Matlab, NX or other similar software are required.

Braking System

PEDAL BOX

The pedal box must fulfill many requirements, such as 
stiffness, reliability and low weight. Being the car electric, 
sensors are used to measure the throttle position. For what 
concerns the braking system, the main issue is separating 
the regenerative braking (used for reduced braking request) 
from the hydraulic braking (for maximum braking capability). 
To do this, two springs on the braking pumps are preloaded, 
and two strain gauges are used to detect small braking 
forces applied by the driver onto the pedal.

Finally, a balance bar is used to set the correct balance 
between front and rear braking force. To properly design 
the pedal box, it is necessary to compute the correct 
transmission ratio of the brake pumps and to include the 
springs into the pedals design. Pedals require a detailed 
analysis too, since they must withstand very high loads, 
especially the brake pedal. To design the pedal box, CAD 
skills are required, as well as Altair knowledges.
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The Vehicle Dynamics division evaluates best trade-off solutions to improve the overall performance of the 
vehicle with careful analysis of data and the design, test and implementation of the single-seater’s Control 
System, allowing the division to have a complete overview of the vehicle’s functioning and construction.

If you are dreaming about smashing lap times and catching the chequered flag faster than anyone else, you 
should definitely check out the Vehicle Dynamics and Control Systems division!

VEHICLE DYNAMICS

The requirements of the ideal candidate are:

1. Good knowledge of vehicle dynamics theory

2. Experience with MATLAB & Simulink

3. Analytic thinking and reasoning by first principles

4. Strong communication skills

5. Fast and efficient acquisition of knowledge for new 
software (such as Vi-Grade CRT, Adams Car and 
others)

Vehicle Dynamics suspension design work has mainly to 
do with kinematics definition in accordance to stiffness 
and dynamic behavioral requirements, constrained 
by the shape of the chassis and manufacturing 
requirements.

Of course, all has to do with tires and their maximization 
of performance after a correct analysis and validation 
on the track.

SUSPENSION DESIGN

VEHICLE SIMULATION
Each decision that we take, each choice made during 
the target setting phase by pur division, needs virtual 
modelling and simulation as support. The best way to 
do it is to use a virtual simulator.

It’s not easy to have a good model in order to have 
a trustworthy simulation, and working in our division 
this will be one of your tasks: together we try to build 
through Simulink and Matlab, a realistic vehicle model 
and reliable lap time simulator used in parallel with Vi-
Grade Car Real Time to validate our choices.
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Moreover we need to speed up the evolution of the project to get early feedback and collect data or spot 
problems before hitting the track. For this reason our workflow in the last years is moving towards lap time 
simulation, which provides a real-time vehicle simulation where the car model can be used by our division to 
optimize vehicle and Control System performance.

TRACK TEST & DATA ANALYSIS
The other fundamental aspect of the work in the Vehicle Dynamics division is the organization and the 
coordination of the track tests for the whole Team.

The division follows the whole development of the car in close contact with the other divisions and is responsible 
for the data analysis coming from the track tests.

During track tests, the division reads the telemetry of the car as well as planning the race strategy during the 
dynamic events of the competition.

 In other words, you may end up as a race engineer!

A good control system is vital to let the vehicle work well, not vanishing all the work of the other divisions and 
last but not least set a fast lap time. An AWD electric car gives the possibility to act on almost every aspect of 
the vehicle when it is on track and actuating different control strategies optimized for each race event.

Acquiring sensors’ readings, studying 
the dynamics of the vehicle and 
finding the best trade-off between 
performance and energy consumption 
is every-day job for the people involved 
in the control system of an electric 
vehicle.

Our car is driven by a dSpace ECU 
which acts as the decision making 
node of the vehicle: based on the 
sensors’ readings sent on the CAN bus 
line the Control System understands 
the dynamics of the car and performs 
a torque request to the motors.

Control System
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The request assures the maximum performance of the vehicle in every dynamic situation (cornering, straight 
line acceleration, regenerative braking and so on…).

The Control System of the car is one of the elements in which the designer has more freedom to create 
innovative solutions. The main task of a control engineer in our project is to enhance the behaviour of the car 
in every situation and plan a strategy to beat every competitor in each of the events of the competition.



Now you know everything about us!
We hope that you enjoyed the presentation. If you need 
further information on our divisions and our work, feel 
free to contact us on our social media channels or write 
to our official e-mail address.

JOIN THE RACE!

Instagram
@squadracorsepolito

Website
www.squadracorsepolito.com

E-mail
infosquadracorsepolito@gmail.com


