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© WHO WE ARE - THE SCIENTIFIC BACKGROUND

Vehicle' Dynamics research group 4 / /%

DIl - Dipartimento di Ingegneria Industriale
Universita degli Studi di Napoli Federico Il



O WHAT WE DO - FOR CAR&TIRE MAKERS

TIRE CHARACTERIZATION AND
ANALYSIS FROM VEHICLE DATA

GRIP EVALUATION FOR CONTROL
LOGICS AND SMART MOBILITY

c<

COST AND TIME SAVINGS IN
TIRE & VEHICLE DEVELOPMENT STAGES




© WHAT WE DO - IN REALTIME SIMULATIONS

FEEL TIRE GRIP & ROAD ROUGHNESS
; VARIATIONS IN DRIVING SESSIONS

A1 PREDITIVE METHODOLOGIES AND
PHYSICAL CHARACTERIZATIONS

N7
A
@
HIGHLY RELIABLE &
REALISTIC VIRTUAL TIRES




@O WHAT WE DO - FOR MOTORSPORT

SCOT® =gl
ngKWEAR

s ' | VEHICLE SETUP OPTIMIZATION FOR
. sosiss PERFORMANCE ENHANCEMENT

RESEARCH OF TREAD TEMPERATURE
FOR MAXIMUM TIRE GRIP

INNOVATIVE PATENTED DEVICES FOR
NONDESTRUCTIVE COMPOUND ANALYSIS

* exclusive releases in motoGP for !’ and in Formula E and DTM for gF Audi Sport



© HOW WE DO IT - WORKFLOW AND TOOLS
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@ IN DETAIL - INPUT COLLECTION
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:[ Outdoor Acquisitions ]

Q.’.- L B B B B N N _§ | -’

[ Data from Vehicle Models ]
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SUPPORT "ON TRACK" FOR VEHICLE
INSTRUMENTATION
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= SPECIFIC MANOEUVRE ROUTINES

= COMPLIANCE TO ANY ACQUISITION SETUP



@ IN DETAIL - INPUT COLLECTION

Pirometro IR

~% ThermoCamera
Surface Temp

Emettitore Loser

AVAILABILITY OF TESTING FACILITIES AT
UNINA TYRE LAB

= NONDESTRUCTIVE METHODOLOGIES

= PATENTED INNOVATIVE DEVICES




@ IN DETAIL - INPUT COLLECTION

INPUT

’----------------~

/

F\/Fx FRONT

F /F, REAR

Yy

y
I \ ‘
| [ Outdoor Acquisitions ] :
I I 0S5
| 1 . 3
[ Indoor Testbenches I &>
I : o
: I spec A
1 [ Data from Vehicle Models ] I ' : I
\ Y spec B
~ s’ 48 P
L F F F B B B | 5 F F F F § N 7 ! | )’ y . y N ; L “1 s : _
L Jo gt dog] ¥ % R " sip wnge foeg] spec C
@ TR.ICK. e
™, | esmarea et e = FROM ONBOARD STANDARD SENSORS

Force [-]
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* 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)

TO TIRE FORCES EVALUATION
USE THE VEHICLE AS A “MOVING LAB"
PHYSICAL ANALYTICAL MODEL

REAL TIRES / REAL ROAD / REAL CONDITIONS



© adheLAB - FROM DATA TO MODELS: MF

DYNAMICS | ’[ ID of Pacejka's MF ]
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! Outdoor Acquisitions :
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PDY1 14952 14952 | o = P
KEY FEATURES: PDY2  -0.2846  -0.2846 | —

PDY3 8.3124 8.3124 | — = * aCambermin -4
PEY1 -0.2430 -0.2430 | — —

aCamber max -1
PEY2 05339 05339 | — —

= COMPLIANCE TO PARTNERS’ PROPRIETARY ID ey | es niostienl | S
ALGORITHMS THANKS TO FLEXIBLE MODULARITY o2 per  sese| | osE B

= ROBUST IDENTIFICATION OF THE MODEL PARAMS SR

(RESEARCH OF ABSOLUTE MINIMA OF THE OBJECTIVE P o

FUNCTIONS) PVY4 -1.1891 -1.1891 : slip angle []

Normalized plots

= SMART DETECTION OF THE UNPHYSICAL DATA » Back




©) adheLAB - ANALYSIS ON TIRE THERMODYNAMICS
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THERMAL AND PRESSURE EFFECTS ON LONGITUDINAL INTERACTION PRESSURE EFFECTS ON S.E.L.
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©) adheLAB - FROM DATA TO MODELS: thermoRIDE
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e AR = REAL-TIME ENERGY-BASED TIRE
v THERMAL MODEL
{ /’ N } = ANY TIRE SIZE AND BRAND
Sl e\
| e = UP TO 8 DIFFERENT LAYERS 16
onr DIFFERENT RIBS ACCOUNTING FOR
\) » eﬁ INNER PRESSURE AND TREAD WEAR

! Awarded as Tire Technology of the Year at TTexpo 2018



©) adheLAB - FROM DATA TO MODELS: thermoRIDE
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=L i ! Awarded as Tire Technology of the Year at TTexpo 2018

= REAL-TIME ENERGY-BASED TIRE
THERMAL MODEL

= ANY TIRE SIZE AND BRAND
= UP TO 8 DIFFERENT LAYERS 16

DIFFERENT RIBS ACCOUNTING FOR
INNER PRESSURE AND TREAD WEAR




© adheLAB - FROM DATA TO MF-EVO: adheRIDE
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© adheLAB - IN PROGRESS: PHYSICAL WEAR MODEL
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O RIDEsuite - A MULTIPHYSICS SIMULATION PLATFORM

B e e e e e e

~

Y 4 \
] i
1 |
/[ DYNAMICS ]——I" :
1 |
1 |
1 |
| :
Sl () adhelAB —>[ THERMAL I—HI !
1 |
: ! '
1 |
1 |
\[ WEAR ]— @ weariDE |
‘\~ ___________ '/I
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—F k L e MODELEAND SIM ENVIRONMENT
Bl | .- = _FULL MODULARITY DEPENDING ON

—PARTNERS’ REQUIREMENTS AND NEEDS




O RIDESUIte A SIM LAYER BETWEEN VEHICLE & ROAD

= COMPLIANCE TO ANY TIRE INTERACTION
~MODELAND SIM ENVIRONMENT

= _FULL MODULARITY DEPENDING ON

PARTNERS’ REQUIREMENTS AND NEEDS




RIDEsuite — APPLICATIONS: ADVANCED ANALYSIS
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Input RIDEsuite

Acquisition

Tyre Longitudinal Interaction
Temperature Influence

ANALYSIS ON TIRE
DEPENDENCIES FROM
TEMPERATURE / WEAR / ROAD
ROUGHNESS / TREAD VISCOELASTICITY

WARM-UP / HEAT EXCHANGE /
THERMODYNAMIC OPTIMIZATION ANALYSIS

Tyre Lateral Interaction
Temperature Influence
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O RIDEsuite - APPLICATIONS' "OFFLINE"” SIMULATIONS

Forces

load : = Moments
‘ Temperatures
( \ i Tread Wear
sideslip 1 ,
Desktop l__P—>

Vehicle

Simulation -
mber 1 ( ) thermoRIDE
(ADAMS, ‘T—

CarRealTime, speed |
MATLAEB, ...)

\_ J I—“> O weaRIDE

---- —F r §F F F F

ROAD

PROFILE

= TIRES IN THE SIMULATION LOOP ACCOUNTING

= DYNAMIC SIMULATIONS FOR CAR / BIKE / TRUCK WW

FOR THERMAL / WEAR / ROAD MESH / SPEED
PHENOMENA
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@) RIDESUIte APPLICATIONS' “OFFLINE" LAPTIME OPT.

Tread Core temperature

Forces E
load @ adheRIDE Moments %1 LAP 3
. ‘ Temperatures i,
'—r> @ 3D-RIDE
( \ sidesli @ | - . Tread Wear )
Desktop i{) D low-spee _ .
Vehicle
SimUIation | thermoRIDE 2. 60
(ADAMS, °am&;> b | “
CarRealTime, s eed | )
MATLAB, ...) i
\ / |—'-:> O weaRIDE ’: |

______________ beeee,
ROAD i — Jommmmmmmm oo oo mo ooy MaxPerformance i

PROFILE .

I FOR EACH I

E MBS TRACK A i

= ADVANCED SETUP OPTIMIZATION ; RS =l
(INFLATION PRESSURE / BLANKETS TEMPERATURE / ...) || Solver | |

i + static solver I

H predic?ion of static speed profile H

* GRIP&STIFFNESS VARIATIONS WITH TEMPERATURE ! " Valdation of dynamic mitvelosity |

IN THE ITERATIVE OPTIMIZATION ALGORITHMS



ORIDESUIte APPLICATIONS REALTIME SIMULATIONS
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i | © adheRIDE
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Forces

load ¥°me“ti some of the platforms adopting RIDEsuite...
. ‘ emperatures
( \ I_I'> @ 3D-RIDE Tread Wear
VI-grade @ Ferrari GT — Maranello VI-grade @ AUDI Sport — Ingolstadt

s'i:>°'es" :

Driving
. | thermoRIDE
Simulator :p

speed |
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ROAD
PROFILE

= PHYSICAL MODELS OPTIMIZED FOR REALTIME

= ENHANCED FEELINGS FOR SUBJECTIVE ANALYSIS

= MULTICONTACT AND “LOW SPEED” RIDE MODELS Vi-grade @ Maserati — Modena AVEHIL @ SkyDrive — Monza
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7@) www.megaride.eu
info@megaride.eu

Via Claudio 21, 80125 NAPOLI
DIl - Dipartimento di Ingegneria Industriale
Universita degli Studi di Napoli "Federico Il"



https://www.facebook.com/MegaRidevehicledynamics/
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