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Current DELFT<T YRE - mogdelting

SWIFT-Tyre
— /the_objectives

—'the model
L'experiments
' validatton

SWIFI modehing in ADAMS
Avatlability
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Magic Formula tyre' modelimgforavehicle
handling-studies up-t0’8 Hz|

ME-Tyre mADAMS/Tire & ADAMS/Car
MF-MCTyre (motorcycle tyres)

MF-Tool; ME:Fit

MF-MCTool, MF-MCFit
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hort ' avelength< ntermediate -requency;, yre

Objective:

A general pragmatic tyre medel for.the
development of active chassis control-systems
and optimising vehicle ride properties
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Magic Formula slip force catculation

Elaborate contact'madel forshortwavelength
slip/variations

Effective inputs-for discrete obstacles

Rigid Ring madelling fot tyre belt-vibrations
up to 80+Hz

Speed.and load dependent-tyre.characteristics
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Ride comfort & vibrations
Dynamic-braking/driving (ABS/T,CS)
Vehicle Dynami¢ Control,(VDC/ESP)

Vehicle suspension and steering system
design:
combined dynamic byaking,corneringand ride

4'post-rig ridetesting
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Non-hnear vertical force
Load and speed dependent belt frequencies
Tyre-radius growth with speed

Vertical force/Aanfluencedsby contact point
displacement

Ship dependentitranstent:behaviour
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\ / Belt stiffness as function of load and speed
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4000 6000
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lengthening swallowing
response obstacles

filtering
unevenesses

filtered response
at axle

road profile
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* Road profile Is transferred to-effective Inputs

— Effective plane-height
— Effective/plane angle

» Vertical and longitudinal'tyre forges

* Rolling radius effective
variations
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e Dynamic tyre testing for-.SW1FT-parameters
(at different loads and’speeds)
— dynamic braking
—/cleat testing

+-dynamic.corngring
+ effective Input tests

* Model analysis:approach

—xtdentified frequencies not representative for tyre
behavigur under-ariving conditions

— Not suitable:to.assess speed ahd load effects
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Wheel velocity during passage over a trapezoid cleat

V =25 km/h V =39 km/h V =59 km/h

measured
simulated
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F,=4000 N, V=92 km/h

Lateral force [N] (detail)

measured
simulated

1.2
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-200  -150  -100
longitudinal position [mm]
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ABS-pu

File Edit View Build Simulate Review Settings Tools Delft-Tyre
S Tirme= 01000 Frame=3

Quartefr},;yehicle model
Tyre rré(yring over cleats

Ise braking

Vertical|load variations
during.cprnering
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steeriﬁgand braking
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Delft-Tyre

Road steps input
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Delft-Tyre

Wheel speed and brake torque during ABS simulation with various tyre models
120

Rigid Ring

Transient

Steady State
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Rigid Ring

Transient

Steady. State

Brake torque [Nm]
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Datasets

e SWIFT-Tyre
e SWIET-Datasets

First half-2000:
e SWIFT-Tool
e SWIFT-Fit
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