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Materials

Typical Passenger Car Tire consists of *)

- 80% Compound

rubber, carbon black, silica ...
- 10% Steel

Belt cord, Bead wire
- 10% Textiles

Carcass, Capply, Bead RF

*) Approximate values given per weight
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Textiles for Tires

- Global Tire Cord Market

Aramid
1%

Volume 2006: 1,300 kt
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Fibers for (U)HP Tires

Common denominator
Safeguarding Tire Integrity and Precise Tire Geomet ry
In all stages under and after all circumstances

Standards to beat by any candidate material
Steelcord, Polyamide and Rayon
(Tire manufacturing process leaves role for Aramid a
a Hybrid)
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Basics Reinforcing Materials

High tensile properties

achieved by orientation

(steel by drawing and cabling; textiles by spinning
Flexibility

Bundle or cord principle

Thin filaments

Adequate impregnation
Fatigue resistance

Material structure

Size filament

Helix angle ("lay length"/ "twist")

Adequate impregnation
Durable adhesion to rubber

and twisting)
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Strength needed and provided

Layer Strength (kN/m)

Carcass car
LT
MT
HT

X Belt ply car
LT
MT
HT

Il Belt ply car

Provided by usual cords
0

Rayon
Nylon
Polyester
Aramid
Steelcord
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What are high performance Tires ?
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What are high performance Tires ?

HP-Tires

Tires with high requirements regarding high speed performance
(Speed Rating >= H), combined with additional performance
(handling, comfort, flat spot, noise, rolling resistance...)

UHP - Tires

The typical size range for UHP is:
Width: >= 215 mm
Aspect ratio: <= 50%

Rim size: >= 17"

Speed Rating: >=W (270 km/h)
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Carcass

source : Bekaert

The carcass iIs the backbone of the tire.

The carcass determines the load carrying capacity, the comfort of the tire
and the dynamic behavior.

Therefore the carcass material needs well-balanced proportion of
strength to elasticity at all circumstances.
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Intrinsic: Structure Meltspun Materials

Semicrystalline (meltspun)

Polyamide (PA 6, PA 6.6)
Polyester (PET)



Intrinsic: Structure Wetspun Materials

Paracrystalline (wetspun)

Aramid Cellulose (Rayon)



Temperature Scan: 6 materials, TF = 175, Load: 7-15 % BS

Dynamic Modulus Work Loss / Heat generation

Stiffness Normalized Work Loss
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Aramid

Rayon

HMLS
Polyester

Regular
Polyester

Polyamide
6.6

Shrinkage at 180T and 1 mN/tex




Residual Strength [%]

100

80 -

60

40 +

20 A

Rayon

PA 6.6 PET
Degradation after Vulcanization 3h at 180°C

Aramide




Current Material in the Carcass



Criterias for the Use of Rayon or PET

Quality Class

_ Speed Index
Tire Manufacturer

(Camber)

Tire Manufacturer Load

Dimension

OE (and which OE)
[ After Market



Alternatives

Semicrystalline Paracrystalline



Alternatives: Rayon — like - Polyester

Conclusion:






Alternatives: PEN

Dynamic Modulus Work Loss / Heat generation

Stiffness Normalized Work Loss
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Alternatives: Polyketone (PK)

Treated Cord Properties



Alternatives: Lyocell



Performance Lyocell vs Rayon
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Alternatives: Lyocell (Fibrillation)



Conclusion

Rayon

PET

Alternatives:



