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Polimi Motorcycle Factory is a sports team of Politecnico
di Milano, which participates in the international
MotoStudent competition.

Here, the best universities from around the world compete
by racing their prototypes, entirely designed and built by

students.

2018 / Petrol World Champions

2021 First electric prototype

ABOUT US

2023 Electric Vice-World Champions
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What is MotoStudent?

MotoStudent is an international competition in which
teams of university students have the opportunity to put
their knowledge into practice and design a prototype

racing motorcycle in the Petrol and Electric categories.
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RECENT INNOVATIONS

1. Aluminum alloy chassis.
2. Carbon swingarm.

3. Custom designed and tuned
titanium alloy exhaust.

4. Airbox with dynamic intake and
carbon fiber intake pipe.

5. Custom-designed battery pack
with a capacity of 9.7 kWh, managed
by an internally engineered BMS.

6. Dashboard with integrated data
acquisition system, designed and
programmed in house.

7. Two active aerodynamics systems
(DRS-like and Aerobrake) to control
and improve turning and braking
performance.
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Within the VI Grade Suite
we can use several
applications:

—> VI|-Road
—> VI|-BikeRealTime
VI-Animator

—> VI-EventBuilder

—» VI|-TireLimits
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Features

Comparative and
Performance
Analysis

« Build a reliable model
« Choose configurations

to compare



Features

Loads
Estimation

. Eva|uating dynamic
loads
« Use the loads to size

components
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Features

Simulink
Model

« Create a custom
model of our
motorcycle

 Run faster and

iterative a nalysis
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Analysis Workflow 1/4

1. Generate a bike model with VI-BRT
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Analysis Workflow 2/4

2. Generate a circuit with VI-ROAD
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Analysis Workflow 3/4

3. Perform dynamic analyses
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Analysis Workflow 4/4

4. Validate the model comparing our

\\
\Y -

Telemetry data with the simulation output ﬂ ﬁE , - . F#

(1) r ,
AU Al
| L_L L | Ll L.[LJL

. . VT M N
S. lterate to build a reliable model N[ N LM# “ ,I
Ll I‘i‘“‘ L (T

10

Brake A s ‘ \

ANALYSIS WORKFLOW

&

S:lcke_Aigk - M.
-
[
bl o
POLIMI .
4 2
oﬂ’a \o‘ Stroke_P10f="-
pﬁ{‘( Q,."' o



Configuration Comparison

Studying and comparing different
configurations is crucial to find the best setting

to test eventually on the track.
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Dynamic Loads - Front-end FEM simulation

Mechanical components are designed to be as
safe and light as possible. The motorcycle must
resist demanding dynamic loads as well as a few
static loads mandated by the regulations.

VI-Grade can be used to extract many forces such
as the tire contact forces.
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Dynamic Loads - Front-end FEM simulation

Our chassis department takes these loads as
inputs for FEM simulations of various
components such as the front-end.
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SIMULINK MODEL

POLIMI

o‘a
B
2
2
”
-
Yo
»
o
» )

Create a Custom Model of our Motorcycle
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Case Study: Aerodynamics

Aerodynamics has been studied thoroughly.
We take advantage of CFD simulations to test
several solutions.
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Case Study: Aerodynamics

Validation of the numerical model is carried out
both through Wind tunnel testing and
aftwewards through on-track testing. This will be
done in the future thanks to pressure scanners.

The team has developed a tool to integrate the
findings of our experimental studies in the
Simulink model. Specifically adding the lift
component.
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