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Technology
Overview

TR TR T

Benefit Maximum Grip Maximum Control Maximum Stability

Technology Black Chili Force Vectoring Aralon 350

Micro Athrn;'eC Centre Advanced Adaptive Hiah Speed
Feature Flexible Responsive  Macro Block P Cap gly P

Compa- . : .
Compound tibiliser Rib Design Design
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Agenda

Perfect GRIP: UHP Compounding
2 Virtual Compounding of SportContact 6 Compound

3 Perfect GRIP: Rubber i Road Interaction
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Technology for maximum Grip
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Pathway: From Compound Recipe to Tire Performance

Viscoelastic Performance Laboratory
Material Simulation Performance Manufacturing Performance

9 Properties : rmm —)\‘"“,“9 \@7
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Pathway: From Compound Recipe to Tire Performance

Viscoelastic Performance Laboratory
Material Simulation Performance Manufacturing Performance

9 Properties
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What makes UHP Compounds special?

Dry Handling

Wear Resistanc Wet performance

== Standard Summer
Compound

= UHP Compound

Rolling resistance Hydroplaning

(Schematic diagram)

U Excellent dry grip
U No compromises in safety
U Temperature resistance (race track)

U Rolling resistance and wear of
less important but marketable
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Where Grip is optimized

L (0] ad ZO ne _>- oy

Rigid Zone

Grip Zone
Tread, cap & pattern

Load Zone
Base, capply, belt, contour

Flexing Zone
Sidewall, ply, innerliner

Rigid Zone
Rimstrip, apex, bead
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Where Grip is optimized i Grip Zone

! Grip Zone

~--~

_ - , Grip Zone
Load Zone —s ; = 27 Tread, cap & pattern

Load Zone
Base, capply, belt, contour

Flexing Zone
Sidewall, ply, innerliner

Rigid Zone

Rigid Zone Rimstrip, apex, bead
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Where Grip is optimized i Grip Zone
Boundary conditions for compound development

Technology

U Flat contour
U Low undertread gauge Setting the

u

U Rigid pattern boundaries for
U Low void volume compound
u

[l Low tread depth development

== SportContact 6
== Standard summer tire
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UHP Compound Development
Development criteria for an UHP compound

U Stiffness

Stress (%)

7

Strain (%)

AN

;"&mpﬂﬂre stability

operation

temperature temperature
Tg

Temperature Temperature

/\

Stiffness ( E 6
Hyteresis ( E6 0)

operation

Tg
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UHP Compound Development
Development criteria for an UHP compound

U Adhesion is determined by

Chemical composition Net contact area
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UHP Compound Development
Main components of an UHP compound
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UHP Compound Development
Main components of an UHP compound

0

Silica Carbon black Synthetic rubber

Natural rubber

Mt

Resins
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UHP Compound Development
Main components of an UHP compound

Physical Bonding Chemical Bonding

Carbon black aggregate ‘ Silica

¥ Carbon black aggregate =~ ®@®® Polymer @ Silica e== Silane coupler ®@®® Polymer
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UHP Compound Development
Main components of an UHP compound

Tread compound ingredients

Fillers

U flexible

‘ (i high damping

U temperature resistant
Silica

U stiff

U high damping

U temperature resistant

Carbon black
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UHP Compound Development
Main components of an UHP compound

Tread compound ingredients

Fillers

((E6 6]

Carbon
Black

]
il

Silica | Silica
Temperature 4 Temperature 7

Silica
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Hysteresis

Carbon black
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UHP Compound Development
Main components of an UHP compound

Tread compound ingredients

Polymers

M ’ stiff
L U high damping
I low adhesion

Synthetic rubber
(SSBR)

| flexible

| low damping
| good adhesion
1 high strength

Natural rubber
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UHP Compound Development
Main components of an UHP compound

Tread compound ingredients

Polymers

Synthetic rubber
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Natural rubber
Temperature
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Hysteresis
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Temperature
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UHP Compound Development
Main components of an UHP compound

Tread compound ingredients

Resins

as higher the content
*‘% U as lower the stiffness
U as higher the damping

Resins
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UHP Compound Development
Main components of an UHP compound

Tread compound ingredients

Resins

(E60)
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# more resin
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UHP Compound Development
Main components of an UHP compound

Compound i Boundary conditions

U sufficient flexibility at > 7AC
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