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- PHYSICAL VEHICLE MODEL
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- SPECIFIC OUTDOOR TESTING PROCEDURE
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- characterize the tires using the vehicle as a "moving lab”

- objectivize tire and driving performance during testing

* for further info:

F. Farroni - T.R.I.C.K.: Tire/Road Interaction Characterization & Knowledge - A tool for
the evaluation of tire and vehicle performances in outdoor test sessions - Mechanical
Systems and Signal Processing - 72-73 808-831 (2016)
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- INNER PRESSURE AND TREAD WEAR EFFECTS

- SPECIFIC ANALYSIS ON HEATING SOURCES
AND COOLING CAUSES

* for further info:

F. Farroni, M. Russo, A. Sakhnevych, F. Timpone - TRT EVO: Advances in real-time
thermodynamic tire modeling for vehicle dynamics simulations - Proceedings of the
Institution of Mechanical Engineers, Part D: Journal of Automobile Engineering- (2019)
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F. Farroni, M. Russo, A. Sakhnevych, F. Timpone - TRT EVO: Advances in real-time
thermodynamic tire modeling for vehicle dynamics simulations - Proceedings of the
Institution of Mechanical Engineers, Part D: Journal of Automobile Engineering- (2019)
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Newborn Model: threedeeRIDE

Cam-based muticontact model

= The cam-based multicontact interaction model is used to
correctly model the tire/road interface whenever the tire is
encountering soll irregularities
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Newborn Model: threedeeRIDE

M

F
X
300 , ; S i : , 8000 —
| | 6000 | I
200 I i I I
I | 4000 F I I
100
= = 2000 1l
- =
0 -
-100 | |
-2000 | I I
-200
| -4000 | | \
RS 1 2 s ool 1 ! i | .
time [s] 8.4 86 8.8 ] 9.4
time [s]
25495 0.95
1 1
081 1 08
06 [ g 06t
04r 1 04t
02r 1 02
0

3 3.2 3.4 36 3.8 4 B8 882 8BB4 886 888 889 892 894



WHAT NEXT ?



powered by
(\ m E : ﬁ ﬁ I D E >,’ DIPARTINENTO DI : 2
\)) APPLIED VEHICLE RESEARCH AR )

[ ONBOARD ALGORITHMS for \ ‘
PERFORMANCE LIMIT IDENTIFICATION -

and DRIVER'S TRAINING
RT sideslip +
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INTERACTION FORCES . 00000.0000
ESTIMATOR : \
SCENARIO III _
& HMI / user experience N
IMPLEMENTEDONBOARD ..... e smart mobility __«"

= RACING & MOTORSPORT.:
- evaluation of tire/road available friction for drivers’ training activities and driving style optimization
(definition of target slip ratio and sideslip angle for performance optimization and info to the user)

= SMART MOBILITY:
- evaluation of tire/road effective friction for V2V AND V2| applications
(tread and soil wear estimation, asphalt predictive manteinance, physical-based safety control algorithms, ...
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New Scenarios - Onboard Control Logics

ONBOARD MF ID and real-time TRICK

In motorsport

Evaluation of tire/road available friction for active controls and

drivers' training activities
(definition of target slip

ratio and sideslip angle for

performance optimization and info to user)
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curves referred to the same (s, y, Fz) working input

performance index = Fy,.; /FYope
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New Scenarios - Onboard Control Logics

ONBOARD MF ID and real-time TRICK

In smart mobility

Evaluation of tire/road effective friction for smart mobility
applications
(tread

A.l., Big Data analysis & Geolocalization-examples:

- several vehicles detected sudden and dramatic friction
decrease in small area — "oil spot" or singularity

- single vehicles detects sudden and dramatic friction variation

estimation, asphalt predictive
maintenance, physical-based safety control algorithms,...)
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(N) Longitudinal tire force
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in small area — accident/puncture

- several vehicles detect progressive and significant friction
decrease in medium area — rain

- several vehicles detect progressive and dramatic friction
decrease in medium area — ice

- Several vehicles detect slow friction decrease in big area —
pavement wear

Single vehicle detects slow friction decrease in big area — tire
tread wear

-4000

Dry Tarmac
— — = \Wet Tarmac
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Slip Ratio

curves referred to the same (s, y, Fz) working input

performance index = Fx; /Fxy,
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Smart Mobility Platforms
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DEVELOPMENT TOOL OF THE YEAR

2018: Vi-grade — DiM250

\ Harvard _ ]
@e 3¢ Business 2019: MegaRide -

_ Tire Simulation Pack
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A =—— Borsa Italiana
MIT TIRE
INNOVATORS TECHNOLOGY ECCELLENZE
UNDER 35 OF THE YEAR D'IMPRESA

2018 2018 2018
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Via Claudio 21, 80125 NAPOLI

DIl - Dipartimento di Ingegneria Industriale
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n https://www.facebook.com/MegaRidevehicledynamics/
https://www.instagram.com/megaride_vehicle_dynamics/



