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INTRODUCTION

The tyre is a system that gives 5 main outputs. 

With Pacejka’s Magic Formula it is possible to 
model this system using MF-Tool product.
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THESIS OBJECTIVES

How can a software understand the physics of a 
tyre and simulate its dynamic response?

Magic Formula describes the tyre behaviour with 
coefficients contained in a tyre property file. 
The objective of this thesis is to create one 
property file to run multi-body simulations.
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TYRE: CHOICE

Hoosier 16x7.5-10 LC0 was chosen to reduce weight 
and inertia of the un-sprung masses with enough 
tread to unload the torque of the motors.

The nominal condition of our tyre is 667 N and 0.69 
bar, with a vertical stiffness of 109739.7 N/m.
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TYRE GEOMETRY

Old tyre New tyre

Total mass 2.9 kg 3.5 kg

Shoulders mass 1.55 kg 1.55 kg

Tread mass 1.35 kg 1.95 kg

Shoulder thickness 10.2 mm 10.2 mm

Tread thickness 7.1 mm / 4.6 mm 8.5 mm

Steer moment of inertia 0.0824 𝑘𝑔𝑚2

Rolling moment of inertia 0.1218 𝑘𝑔𝑚2
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DATA ACQUISITION

FSAE Tire Test Consortium worked with 
Calspan to test and measure the tyres that 
universities mostly use.
The Hoosier 16x7.5-10 LC0 was tested during 
Round 8 in 2018 in lateral performance.
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TEST DATA

Lateral and longitudinal test are 
done with a sweep of slip angle and 
longitudinal slip at different:
- Vertical load
- Pressure
- Camber angle
- Speed

To have a complete description of the tyre 
it is possible to use the data taken for 
Hoosier 18x7.5-10 and scale them.
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TYDEX CREATION

To perform the simulation the data must 
be organised into the file TYDEX.
Every TYDEX describes one dynamic 
situation of the tyre and has all the data 
that are useful to perform the simulation.
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MF-TOOL

The parameters of the Magic Formula 
can be fixed, the lower and upper 
boundary can be changed, and all 
setup parameters can be checked.
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PARAMETER IDENTIFICATION
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PARAMETER IDENTIFICATION
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CONCLUSIONS

With these analysis a complete tyre property file 
is built and the kinematic of the new electric 
vehicle of Race UP Team can be optimised to have 
a better performance.
The deductions and simplifications done in this 
thesis work will be used by other students to 
describe tyres and solve their specific problems.
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Thanks for the attention!

Davide Zanchetta

A
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