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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a tyre for vehicle wheels, in particular a high-performance tyre for high-powered
four-wheeled vehicles, more particularly a tyre for applications that require high operating speeds and/or extreme driving
conditions.
[0002] High-performance tyres, which are commonly called "HP" or "UHP" ("High Performance" or "Ultra High Per-
formance") tyres, are in particular those that make it possible to reach speeds above 200 km/h and up to more than 300
km/h. Examples of such tyres are those belonging to classes "T", "U", "H", "V", "Z", "W", "Y".

PRIOR ART

[0003] Patent applications WO 00/24596, EP 0691218 and WO 01/03954 describe high-performance tyres.

SUMMARY OF THE INVENTION

[0004] The applicant has observed that in the extreme use to which HP and UHP tyres are sometimes subjected, the
rear tyres are submitted to stresses of the circumferential type as they must transmit large longitudinal forces during
acceleration (both when increasing and when reducing speed) compared to the front tyres, which are submitted to forces
both in the circumferential direction and in the transverse direction relative to this.
[0005] Based on this observation, the applicant examined the problem of improving the characteristics of structure
and operation at high speeds and/or in extreme driving conditions of a high-performance tyre.
[0006] The applicant then focused attention firstly on the rear tyres and found that it is possible to obtain tyres that
have improved performance during use in extreme conditions, by applying, in a radially inner position with respect to
the tread band, at least one layer of an elastomeric material comprising inorganic fibres of nanometric dimensions,
preferably inorganic fibres consisting of magnesium and/or aluminium silicates.
[0007] The applicant found, surprisingly, that the addition of inorganic fibres of nanometric dimensions in the layer of
elastomeric material, or underlayer, arranged in a radially inner position with respect to the tread band, resulted in an
increase in tyre performance in conditions of extreme use, in particular with respect to driving stability, and more partic-
ularly stability of the rear section of the vehicle.
[0008] In tests carried out on front tyres, the applicant found improvements of tyre performance in extreme conditions,
although less pronounced than those that were found for the rear tyres.
[0009] Advantageously, the applicant found, moreover, that the use of inorganic fibres of magnesium and/or aluminium
silicates of nanometric dimensions instead of organic fibres such as, for example aramid fibres, gave better processability
of the elastomeric material both in the step of dispersing the fibres in the elastomeric material and in the step of extrusion
or calendering of the semifinished product comprising the aforementioned elastomeric material.
[0010] The applicant in fact found that the addition of inorganic fibres of magnesium and/or aluminium silicates of
nanometric dimensions in the elastomeric material instead of organic fibres such as, for example the aforementioned
aramid fibres, or instead of a proportion of the carbon black reinforcing filler, produced an improvement of the mechanical
properties of the elastomeric material and an improvement of the processability of the material owing to improvement
of its rheological characteristics. The applicant noticed, however, that the elastomeric material reinforced with the afore-
mentioned inorganic fibres of magnesium and/or aluminium silicates of nanometric dimensions showed a marked de-
crease in dynamic shear modulus on increasing the dynamic strain and increased hysteresis, making the material
unsuitable for use in HP or UHP tyres.
[0011] The applicant carried out tests on tyres provided with an underlayer reinforced with the aforementioned fibres
and, surprisingly, found improved performance in terms of stability and controllability, especially of the rear tyres.
[0012] Therefore, according to a first aspect, the present invention relates to a tyre for vehicle wheels, comprising:

- a carcass structure comprising at least one carcass layer;
- a belt.structure applied in a radially outer position with respect to the carcass structure;
- a tread band applied in a radially outer position with respect to said belt structure; and
- at least one elastomeric material layer applied in a radially inner position with respect to said tread band;

in which said at least one elastomeric material layer comprises inorganic fibres of magnesium and/or aluminium silicates
of nanometric dimensions.
[0013] In the present description, "fibre" means an elongated element having one dimension (length) much greater
than the cross-sectional diameter and the expression "nanometric dimensions", referring to the inorganic fibres, means
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that the inorganic fibres have a diameter under 500 nm.
[0014] According to a preferred embodiment, said elastomeric material comprises (a) a diene elastomeric polymer
and (b) inorganic fibres having a diameter under 100 nm.
[0015] Advantageously, said inorganic fibres have a diameter between 1 and 100 nm, more preferably between 5 and
50 nm.
[0016] Preferably, said inorganic fibres have a length under 10 mm, more preferably between 0.2 and 10 mm, even
more preferably between 0.2 and 5 mm.
[0017] Advantageously, the inorganic fibres used in the present invention are selected from the group consisting of
fibres of magnesium and/or aluminium silicates, for example, sepiolite fibres, fibres of palygorskite (also known as
attapulgite) or mixtures thereof. The inorganic fibres of sepiolite are particularly preferred.
[0018] According to a preferred embodiment, said inorganic fibres are present in the elastomeric material in an amount
from 1 phr to 20 phr, preferably from 3 phr to 15 phr.
[0019] According to a preferred embodiment, said at least one elastomeric material layer has a thickness under 2 mm,
preferably between 0.2 mm and 1.5 mm.
[0020] According to a preferred embodiment, said at least one elastomeric material layer is placed between said tread
band and said belt structure.
[0021] According to a preferred embodiment, said elastomeric material further comprises (c) a carbon black reinforcing
filler.
[0022] According to a preferred embodiment, said elastomeric material further comprises (d) a silane coupling agent.
[0023] For the purposes of the present description and of the claims given hereafter, the term "phr" denotes the parts
by weight of a specified component of the elastomeric material per 100 parts by weight of the diene elastomeric polymer.
[0024] Advantageously, the inorganic fibres are treated with a compatibilizing agent.
[0025] According to a preferred embodiment, said compatibilizing agent can be selected, for example, from quaternary
ammonium or phosphonium salts having the general formula (I)

in which:

Y represents N or P;
R1, R2, R3 and R4, which may be identical or different, represent a linear or branched C1-C20 alkyl or hydroxyalkyl
group; a linear or branched C1-C20 alkenyl or hydroxyalkenyl group; a group -R5-SH or -R5-NH2, in which R5
represents a linear or branched C1-C20 alkylene group; a C6-C18 aryl group; a C7-C20 aralkyl or alkaryl group; a
C5-C18 cycloalkyl group, said cycloalkyl group optionally containing heteroatoms such as oxygen, nitrogen or
sulphur;
Xn- represents an anion such as the chlorine ion, sulphate ion or phosphate ion;
n represents 1, 2 or 3.

[0026] The treatment of the inorganic fibres with the compatibilizing agent is carried out to obtain increased dispersion
of the silicates in the elastomer matrix. The silicate, typically hydrophilic, is made organophilic by exchange of alkaline
cations for example with relatively long chains, of quaternary alkyl ammonium cations, changing the surface polarity of
the silicate. Further details are described, for example, in patents US 4,136,103; US 5,747,560 or US 5,952,093. An
example of inorganic fibres, which can be used according to the present invention and is commercially available, is the
product known by the name Pangel B5, supplied by Tolsa Group (http://www.tolsa.com/).
[0027] According to a preferred embodiment, the diene elastomeric polymer (a) that can be used in the present
invention can be selected from those commonly used in sulphur-curable elastomeric materials, which are particularly
suitable for making tyres, i.e. from elastomeric polymers or copolymers with an unsaturated chain having a glass transition
temperature (Tg) generally below 20°C, preferably in the range from 0°C to -110°C. These polymers or copolymers can
be of natural origin or can be obtained by solution polymerization, emulsion polymerization or gas-phase polymerization
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of one or more conjugated diolefins, optionally mixed with at least one comonomer selected from monovinylarenes
and/or polar comonomers in an amount not greater than 60 wt.%.
[0028] The conjugated diolefins generally contain from 4 to 12, preferably from 4 to 8 carbon atoms and can be
selected, for example, from the group comprising: 1,3-butadiene, isoprene, 2,3-dimethyl-1,3-butadiene, 1,3-pentadiene,
1,3-hexadiene, 3-butyl-1,3-octadiene, 2-phenyl-1,3-butadiene or mixtures thereof. 1,3-Butadiene and isoprene are par-
ticularly preferred.
[0029] Monovinylarenes, which can optionally be used as comonomers, generally contain from 8 to 20, preferably
from 8 to 12 carbon atoms and can be selected, for example, from: styrene; 1-vinylnaphthalene; 2-vinylnaphthalene;
various alkyl, cycloalkyl, aryl, alkaryl or aralkyl derivatives of styrene, for example α-methylstyrene, 3-methylstyrene, 4-
propylstyrene, 4-cyclohexylstyrene, 4-dodecylstyrene, 2-ethyl-4-benzylstyrene, 4-p-tolylstyrene, 4-(4-phenylbutyl)sty-
rene, or mixtures thereof. Styrene is particularly preferred.
[0030] Polar comonomers that can optionally be used can be selected for example from: vinyl pyridine, vinyl quinoline,
esters of acrylic acid and of alkylacrylic acid, nitriles, or mixtures thereof, for example methyl acrylate, ethyl acrylate,
methyl methacrylate, ethyl methacrylate, acrylonitrile or mixtures thereof.
[0031] Preferably, the diene elastomeric polymer (a) that can be used in the present invention can be selected, for
example, from: cis-1,4-polyisoprene (natural or synthetic, preferably natural rubber), 3,4-polyisoprene, polybutadiene
(in particular polybutadiene with high 1,4-cis content), optionally halogenated isoprene/isobutene copolymers; 1,3-buta-
diene/acrylonitrile copolymers, styrene/1,3-butadiene copolymers, styrene/isoprene/1,3-butadiene copolymers, sty-
rene/1,3-butadiene/acrylonitrile copolymers, or mixtures thereof.
[0032] According to a preferred embodiment, said elastomeric material comprises at least 10 wt.%, preferably between
20 wt.% and 100 wt.% of natural rubber, relative to the total weight of said at least one diene elastomeric polymer (a).
[0033] The aforementioned elastomeric material can optionally comprise at least one elastomeric polymer of one or
more monoolefins with an olefinic comonomer or derivatives thereof (a’). The monoolefins can be selected from: ethylene
and α-olefins generally containing from 3 to 12 carbon atoms, for example propylene, 1-butene, 1-pentene, 1-hexene,
1-octene or mixtures thereof. The following are preferred: copolymers of ethylene and an α-olefin, optionally a diene;
homopolymers of isobutene or copolymers thereof with a small amount of a diene, which are optionally at least partially
halogenated. The diene optionally present generally contains from 4 to 20 carbon atoms and is preferably selected from:
1,3-butadiene, isoprene, 1,4-hexadiene, 1,4-cyclohexadiene, 5-ethylidene-2-norbornene, 5-methylene-2-norbornene,
vinyl norbornene or mixtures thereof. Among these, the following are particularly preferred: ethylene/propylene copoly-
mers (EPR) or ethylene/propylene/diene copolymers (EPDM); polyisobutene; butyl rubbers; halobutyl rubbers, in par-
ticular chlorobutyl or bromobutyl rubbers; or mixtures thereof.
[0034] It is also possible to use a diene elastomeric polymer (a) or an elastomeric polymer (a’) functionalized by
reaction with suitable terminating agents or coupling agents. In particular, the diene elastomeric polymers obtained by
anionic polymerization in the presence of an organometallic initiator (in particular an organolithium initiator) can be
functionalized by reacting the residual organometallic groups derived from the initiator with suitable terminating agents
or coupling agents, for example imines, carbodiimides, alkyl tin halides, substituted benzophenones, alkoxysilanes or
aryloxysilanes.
[0035] As described above, said elastomeric material preferably further comprises at least one carbon black reinforcing
filler (c).
[0036] According to a preferred embodiment, the carbon black reinforcing filler (c) that can be used in the present
invention can be selected from those having a surface area not less than 20 m2/g (determined from STSA - statistical
thickness surface area according to ISO 18852:2005).
[0037] According to a preferred embodiment, said carbon black reinforcing filler (c) is present in the elastomeric material
in an amount between 0.1 phr and 120 phr, preferably between 20 phr and 90 phr.
[0038] As described above, said elastomeric material preferably further comprises at least one silane coupling agent (d).
[0039] According to a preferred embodiment, the silane coupling agent (d) that can be used in the present invention
can be selected from those having at least one hydrolysable silane group, which can be identified, for example, by the
following general formula (II):

(R)3Si-CnH2n-X (II)

where the groups R, which may be identical or different, are selected from: alkyl, alkoxy or aryloxy groups or halogen
atoms, provided that at least one of the groups R is an alkoxy or aryloxy group; n is an integer between 1 and 6 inclusive;
X is a group selected from: nitroso, mercapto, amino, epoxide, vinyl, imide, chlorine, -(S)mCnH2n-Si-(R)3 or -S-COR,
where m and n are integers between 1 and 6 inclusive and the groups R are defined as above.
[0040] Among the silane coupling agents, those particularly preferred are bis(3-triethoxysilylpropyl) tetrasulphide and
bis(3-triethoxysilylpropyl) disulphide. Said coupling agents can be used as such or as a suitable mixture with an inert
filler (for example carbon black) to facilitate their incorporation in the elastomeric material.
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[0041] According to a preferred embodiment, said silane coupling agent (d) is present in the elastomeric material in
an amount between 0.01 phr and 10 phr, preferably between 0.5 phr and 5 phr.
[0042] At least one additional reinforcing filler can advantageously be added to the aforementioned elastomeric ma-
terial, in an amount generally between 0.1 phr and 120 phr, preferably between 20 phr and 90 phr. The reinforcing filler
can be selected from those commonly used for crosslinked products, in particular for tyres, for example silica, alumina,
aluminosilicates, calcium carbonate, kaolin or mixtures thereof.
[0043] The silica that can be used in the present invention can generally be a pyrogenic silica or preferably a precipitated
silica, with a BET surface area (measured according to standard ISO 5794/1) between 50 m2/g and 500 m2/g, preferably
between 70 m2/g and 200 m2/g.
[0044] The elastomeric material can advantageously incorporate a silane coupling agent (d) that is able to interact
with the silica optionally present as reinforcing filler and/or the silicates and bind them to the diene elastomeric polymer
during vulcanization. Examples of silane coupling agents (d) that can be used were described above.
[0045] Preferably, the elastomeric material of the tread band comprises at least one diene elastomeric polymer and
at least one reinforcing filler selected from those commonly used in sulphur-curable elastomeric materials, which are
particularly suitable for making tyres, for example those described above with reference to said at least one elastomeric
material layer.
[0046] The aforementioned elastomeric materials, both for said at least one elastomeric material layer and for the
tread band, can be vulcanized according to the known techniques, in particular with sulphur-based vulcanizing systems
commonly used for diene elastomeric polymers. For this purpose, after one or more stages of thermomechanical process-
ing, a sulphur-based vulcanizing agent is incorporated, together with vulcanization accelerators, in the materials. In the
final treatment step, the temperature is generally kept below 120°C and preferably below 100°C, in order to avoid any
undesirable scorching.
[0047] The vulcanizing agent used most advantageously is sulphur, or sulphur-containing molecules (sulphur donors),
with accelerators and activators known by persons skilled in the art.
[0048] The activators that are particularly effective are zinc compounds and in particular ZnO, ZnCO3, zinc salts of
saturated or unsaturated fatty acids containing from 8 to 18 carbon atoms, for example zinc stearate, which are preferably
formed in situ in the elastomeric material from ZnO and fatty acid, such as BiO, PbO, Pb3O4, PbO2, or mixtures thereof.
[0049] The accelerators that are commonly used can be selected from: dithiocarbamates, guanidine, thiourea, thia-
zoles, sulphenamides, thiurams, amines, xanthates or mixtures thereof.
[0050] Said elastomeric materials can comprise other commonly used additives, selected on the basis of the specific
application for which the composition is intended. For example, the following can be added to said materials: antioxidants,
anti-ageing agents, plasticizers, adhesives, anti-ozone agents, modifying resins, or mixtures thereof.
[0051] In particular, for further improvement of processability, a plasticizer can be added to said elastomeric material,
generally selected from mineral oils, vegetable oils, synthetic oils or mixtures thereof, for example aromatic oil, naphthenic
oil, phthalates, soya oil or mixtures thereof. The amount of plasticizer is generally between 0 phr and 70 phr, preferably
between 5 phr and 30 phr.
[0052] The aforementioned elastomeric materials can be prepared by mixing together the polymeric components with
the reinforcing filler and with the other additives optionally present according to the techniques known by a person skilled
in the art. Mixing can be carried out, for example, using an open mixer of the "open-mill" type or an internal mixer of the
type with tangential rotors (Banbury) or with intermeshing rotors (Intermix), or in continuous mixers of the Ko-Kneader
type (Buss) or of the twin-screw or multiscrew type.
[0053] The following description refers to the appended drawings, which are supplied purely for purposes of illustration
and therefore are not limiting, in which:

- Fig. 1 shows, in radial half section, a tyre for vehicle wheels;
- Fig. 2 is a photograph illustrating a comparative test between test specimens of elastomer compound;
- Fig. 3 shows a stress/strain diagram comparing two samples of vulcanized elastomer compound.

"a" indicates an axial direction and "r" indicates a radial direction. For simplicity, Fig. 1 shows only one portion of
the tyre, the remainder that is not shown being identical and arranged symmetrically with respect to the radial
direction "r".

[0054] The tyre 100 comprises at least one carcass structure, comprising at least one carcass layer 101 having
respectively opposite terminal edges engaged in respective annular anchoring structures 102, optionally associated with
bead filling 104, integrated in the bead structures 103.
[0055] The carcass structure is usually of the radial type, i.e. the reinforcing elements of at least one carcass layer
101 are located in planes comprising the rotation axis of the tyre and substantially perpendicular to the equatorial plane
of the tyre. Said reinforcing elements generally consist of textile cords, for example rayon, nylon, polyester (for example
polyethylene naphthalate (PEN)). Each bead structure is associated with the carcass structure by folding back the
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opposite lateral edges of at least one carcass layer 101 around the bead structure in order to form so-called carcass
turn-up 101a as depicted in Fig. 1.
[0056] In one embodiment, coupling between the carcass structure and bead structure can be provided by a second
carcass layer (not shown in Fig. 1) applied in an axially outer position with respect to the first carcass layer.
[0057] An anti-abrasion strip 105 is normally arranged in an axially outer position with respect to the carcass turn-up
(101a).
[0058] The carcass structure is associated with a belt structure 106 comprising one or more belt layers 106a, 106b
arranged radially overlapping with respect to one other and with respect to the carcass layer, having reinforcing cords,
typically metallic. These reinforcing cords can have crossed orientation with respect to a direction of circumferential
development of the tyre 100. "Circumferential" direction means a direction generally following the direction of rotation
of the tyre.
[0059] In a radially outermost position with respect to the belt layers 106a, 106b, at least one reinforcing layer at zero
degrees 106c, commonly known as "0° belt", can be applied, which generally incorporates a plurality of reinforcing cords,
typically textile cords, oriented in a substantially circumferential direction, thus forming an angle of a few degrees (for
example an angle between about 0° and 6°) relative to the equatorial plane of the tyre, and coated with an elastomeric
material.
[0060] In a radially outer position with respect to the belt structure 106, a tread band 109 of elastomer compound is
applied, as well as other semifinished products constituting the tyre 1.
[0061] Moreover, on the lateral surfaces of the carcass structure, each extending from one of the lateral edges of the
tread 109 up to the respective bead structure 103, respective sidewalls 108 of elastomer compound are applied in an
axially outer position.
[0062] In a radially outer position, the tread band 109 has a rolling surface 109a intended to come into contact with
the ground. Circumferential grooves, which are connected by transverse grooves (not shown in Fig. 1) to define a plurality
of blocks of various shapes and dimensions distributed on the rolling surface 109a, are generally made in this surface
109a, which for simplicity is shown smooth in Fig. 1.
[0063] An underlayer 111 is arranged between the belt structure 106 and the tread band 109. This underlayer 111 is
made from an elastomeric material reinforced with inorganic fibres of magnesium and/or aluminium silicates, said fibres
having nanometric dimensions.
[0064] As shown in Fig. 1, the underlayer 111 can have a uniform thickness.
[0065] As an alternative, the underlayer 111 can have a thickness that varies in the axial direction. For example, the
underlayer can have a greater thickness near its axially outer edges with respect to the central (rim) zone.
[0066] In Fig. 1, said underlayer 111 extends over a surface substantially corresponding to the development surface
of said belt structure 106. In one embodiment, said underlayer 111 only extends over a portion of the development of
said belt structure 106, for example on opposite lateral portions of said belt structure 106 (not shown in Fig. 1).
[0067] In one embodiment said underlayer has a thickness that varies in the axial direction so that it is thicker corre-
sponding to the blocks defined in the tread band.
[0068] A strip consisting of elastomeric material 110, commonly known as "mini-sidewall", can optionally be present
in the connecting zone between the sidewalls 108 and the tread band 109, said mini-sidewall generally being obtained
by co-extrusion with the tread band 109 and improving the mechanical interaction between the tread band 109 and the
sidewalls 108. Preferably the end portion of the sidewall 108 directly covers the lateral edge of the tread band 109.
[0069] In the case of tubeless tyres, a layer of rubber 112, generally called "liner", which provides the necessary
impermeability to the air used for inflating the tyre, can also be provided in a radially inner position with respect to the
carcass layer 101.
[0070] Building of the tyre 100 as described above can be carried out by assembling the respective semifinished
products on a building drum, not shown, using at least one assembling device.
[0071] At least some of the components intended to form the carcass structure of the tyre can be constructed and/or
assembled on the building drum. More particularly, the building drum can receive first any liner, and then the carcass
structure. Next, devices that are not shown engage one of the annular anchoring structures coaxially around each of
the ends, position an outer sleeve comprising the belt structure and the tread band in position coaxially centred around
the cylindrical carcass sleeve and form the carcass sleeve according to a toroidal configuration by radial expansion of
the carcass structure, so that it is applied against a radially internal surface of the outer sleeve.
[0072] Following building of the raw tyre, an operation of moulding and final vulcanization is carried out for structural
stabilization of the tyre by crosslinking the elastomer compound as well as impressing a desired tread pattern on the
tread band and impressing any distinctive graphical symbols to correspond to the sidewalls.
[0073] According to a preferred embodiment, said underlayer is formed by a plurality of windings of an elongated
continuous element.
[0074] Fig. 2 is a photograph illustrating the difference in appearance of two test specimens obtained with elastomeric
materials using a laboratory extruder equipped with Garvey extrusion dies according to ASTM technical standard D2230.
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[0075] Fig. 3 illustrates the substantially linear shape of the stress/strain curve of a vulcanized elastomer compound
comprising sepiolite as reinforcing filler compared to a non-linear curve relating to a vulcanized elastomer compound
reinforced with Kevlar® fibres.
[0076] The present invention will be further illustrated below by means of a number of examples of preparation, which
are supplied purely for purposes of illustration and without any limitation of this invention.

EXAMPLE 1 - UHP Underlayers

[0077] The elastomeric materials shown in Table 1 were prepared as follows (the amounts of the various components
are given in phr).
[0078] All the components, except sulphur, accelerator (TBBS), retarder (PVI) and HMMM, were mixed in an internal
mixer (model Pomini PL 1.6) for about 5 minutes (1st step). As soon as the temperature reached 145 6 5°C, the
elastomeric material was discharged. The sulphur, accelerator (TBBS), retarder (PVI) and HMMM were added and
mixing was carried out in an open roller mixer (2nd step).

TABLE 1

SAMPLE 1 (*) 2

1st STEP

NR 100 (**) 100

CB 45.00 45.00

Silica 12.00 12.00

Kevlar 2 (**) -

Pangel B5 - 6.00

Silane 2.00 2.00

Adhesive resin 3.00 3.00

Zinc oxide 3.30 3.30

Stearic acid 2.00 2.00

Mineral oil 3.00 3.00

TMQ 1.00 1.00

6PPD 2.00 2.00

Resorcinol 2.50 2.50

2nd STEP

HMMM 4.00 4.00

PVI 0.30 0.30

TBBS 1.50 1.50

Curing agent 3.00 3.00

(*): comparison
(**): The Kevlar was introduced as
Kevlar pulp, consisting of 2 phr of
Kevlar fibres and 6.7 phr of NR, for
a total of 100 phr of NR in the com-
pound

NR: natural rubber, SMR-GP, Lee Rubber;
CB: carbon black N375, Cabot;
Silica: Silica Ultrasil 7000, Ege Kymia;
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[0079] The Mooney ML viscosity (1+4) at 100°C was measured, according to standard ISO 289-1:2005, on uncured
materials, obtained as described above. The results are given in Table 2.
[0080] The fluidity was measured with the Rubber Capillary Rheometer II - Goettfert, injecting a predetermined amount
of elastomer compound. The compound is preheated at 90°C for two minutes and then is injected in the capillary at
90°C and 40 bar of pressure, measuring the volume (in cm3) of compound that passed through the capillary during the
test and the volume in unit time (cm3/min).
[0081] The static mechanical properties according to standard ISO 37:2005 were measured at different elongations
(50%, 100%, 300%) on samples of the aforementioned elastomeric materials, vulcanized at 170°C for 10 minutes. The
tensile tests were carried out on dumbbell test specimens. The results obtained are given in Table 2.
[0082] The dynamic mechanical properties were found using a Monsanto R.P.A. 2000 rheometer according to the
following method: cylindrical test specimens with weights in the range from 4.5 g to 5.5 g were obtained by punching
from the crosslinked elastomeric composition of samples 1 and 2 (vulcanized at 170°C for 10 min) and their dynamic
storage modulus in shear (G’) was measured at 70°C, frequency 10 Hz, strain 0.5% and 10%. The Payne effect was
evaluated from the difference between the moduli (G’) at the two aforementioned percentage strains.
[0083] Table 2 also shows the dynamic mechanical properties measured using an Instron dynamic tester in tension-
compression mode according to the following methods. A test piece of crosslinked material having a cylindrical shape
(length = 25 mm; diameter = 12 mm), preloaded in compression up to a longitudinal strain of 10% relative to the initial
length and held at the specified temperature (23°C or 70°C) throughout the test, was subjected to a dynamic sinusoidal
stress having an amplitude of 6 3.3% relative to the length under pre-loading, with a frequency of 10 Hz. The dynamic
mechanical properties are expressed in terms of values of dynamic storage modulus (E’) and tan delta (loss factor). The
value tan delta was calculated as the ratio of the dynamic viscous modulus (E") to the dynamic elastic modulus (E’),
both being determined with the aforementioned dynamic measurements.
[0084] The hardness in degrees IRHD (at 10°C, 23°C, and 100°C) was measured according to standard ISO 48:2007,
on samples of the aforementioned elastomeric materials, vulcanized at 170°C for 10 minutes.
[0085] The mechanical properties were measured both in the direction of calendering and in the direction perpendicular
to this.
[0086] The anisotropy was determined on the basis of the ratio of the static loads at equal elongation (50%) measured
in two directions, parallel and perpendicular to the direction of calendering. The two compounds both display anisotropy
(Ca0.5 parallel /Ca0.5 perpendicular > 1.2).
[0087] The linearity was instead determined on the basis of the ratio of the static loads at two different elongations,
50% and 100% of strain, measured in the direction parallel to the direction of calendering. The ratio thus describes the
course of the curve in its initial section.

(continued)

Kevlar: Kevlar pulp latex MB 23%, DuPont comprising fibrillated aramid fibres having a configuration with 
a main stem of length between 0.5 mm and 1.6 mm, typically length of about 0.9 mm and a 
diameter of about 16 mm;

Pangel B5: sepiolite modified with quaternary ammonium salt at 20 wt.%, Tolsa Group fibres with length 
between 0.2 mm and 2 mm and diameter between 5 nm and 30 nm;

Silane: 50% bis(3-triethoxysilylpropyl) tetrasulphide to 50% carbon black, X50S, Degussa-Hüls;

Adhesive resin: Quintone A100, Zeon Corporation;
Mineral oil: MES (Mild Extraction Solvate), ENI Spa;
TMQ: 2,2,4-trimethyl-1,2-dihydroquinoline, Kemai

6PPD: N-(1,3-dimethylbutyl)-N’-phenyl-p-phenylene diamine, Chemtura Corporation;
Resorcinol: resorcinol (80%) dispersed in polymer binder, Rhenogran Resorcinol-80/GE 1323, Rhein Chemie;

HMMM: hexamethoxymethylmelamine (65%) on inert support, Cyrez 964 P.C., Cytec;
TBBS: N-tert-butyl-2-benzothiazylsulphenamide, Vulkacit® NZ/EGC, Lanxess;
PVI: cyclohexyl-thiophthalimide, Santogard PVI, Flexsys
Curing agent: Sulphur, Redball Superfine, International Sulphur Inc.
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[0088] The data in Table 2 show that compared with a slight improvement in viscosity, the fluidity of sample 2 reinforced
with sepiolite fibres is notably greater, to the benefit of the processability of the compound and the productivity of the
industrial process.
[0089] Sample 2 displays some deterioration of the static mechanical properties, especially in the value of the moduli
in the direction of calendering, but a more linear behaviour.
[0090] The hysteresis (measured with tan delta) of sample 2 was found to be higher than that of the comparative
sample, both at low and at high temperatures, and a significant increase in the Payne effect was observed, thus dem-
onstrating some dependence of the dynamic shear modulus on the strain amplitude for this material.
[0091] Referring to Fig. 3, surprising linearity is observed in the stress/strain curve of the elastomeric material of sample
2, indicated by a ratio between the moduli at different strain (respectively 50% and 100%) greater than 1.5, while the
elastomeric material of sample 1 has a stress/strain curve that increases non-linearly.
[0092] Referring to test specimens obtained with the elastomeric materials 1 and 2, Fig. 2 illustrates the difference in
their appearance. The test specimens were obtained using a laboratory extruder equipped with Garvey extrusion dies
according to ASTM technical standard D2230.
[0093] Fig. 2 clearly shows the greater surface roughness of specimen (I) obtained from the comparative elastomeric
material 1 and the more jagged edge of said specimen. Specimen (II) obtained from the elastomeric material 2 shows
a definite improvement of both characteristics.
[0094] The applicant found that the better processability of the elastomeric material guarantees lower surface rough-
ness of the semifinished product comprising said elastomeric material, which is reflected in better reproducibility of the
underlayer made with this semifinished product, with consequent reduction of waste, increase in productivity and greater

TABLE 2

SAMPLE 1 (*) 2

Viscosity ML (1+4) 75.6 74.9

Volume of fluidity (cm3) 614.7 1162.1

Volume in unit time (cm3/min) 10.2 19.4

STATIC MECHANICAL PROPERTIES

DIRECTION OF CALENDERING

Modulus 50% (MPa) 7.3 5.1

Modulus 100% (MPa) 9.3 9.1

DIRECTION PERPENDICULAR TO CALENDERING

Modulus 50% (MPa) 4.2 3.8

Modulus 100% (MPa) 7.0 6.5

ANISOTROPY

Ratio of 50% Modulus in the two directions 1.7 1.4

LINEARITY

Ratio Modulus 100% / Modulus 50% 1.3 1.8

HARDNESS

IRHD (23°C) 90.0 93.0

DYNAMIC MECHANICAL PROPERTIES

E’ (23°C) (MPa) 23.4 23.70

tan delta (23°C) 0.165 0.192

tan delta (70°C) 0.123 0.147

G’ 0.5% 8.14 13.14

G’ 10% 3.00 3.79

Payne ΔG’(0.5%-10%) 5.14 9.35
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constancy and uniformity of tyre performance during use.

EXAMPLE 2

[0095] Tyres were prepared according to Fig. 1, containing an elastomeric material layer according to sample 1
(comparison) and according to sample 2 (invention).
[0096] The tyres, of size 295/30 R20, were then mounted on a Porsche 9X1 C2 and tested on a racing circuit. The
results obtained are shown in Table 3.
[0097] For evaluating tyre behaviour, the tester simulated some typical manoeuvres (for example, lane changing,
going into a bend, coming out of a bend). Then the tester assessed tyre behaviour and awarded a score in relation to
tyre performance during said manoeuvre.
[0098] The tests were conducted in extreme driving conditions that describe the tyre’s behaviour at the limit of grip.
Then the tester carried out manoeuvres that an average driver might be forced to execute in unexpected and dangerous
circumstances: sudden swerving at high speed, sudden lane changing to avoid obstacles, sudden braking and the like.
[0099] The tester evaluated various aspects of behaviour, for example the force on the steering wheel when it is turned
sharply; the quickness of insertion, i.e. the behaviour of the tyre when going into a bend taken at the maximum speed;
balance, i.e. the degree of oversteer or understeer of the vehicle: the yield, i.e. the tyre’s capacity to absorb a rapid
transfer of load owing to a sudden lane change without excessive deformation and therefore without compromising the
stability and controllability of the vehicle; release on a bend, i.e. the tyre’s capacity to attenuate the effects of instability
due to sudden release of the accelerator during a bend taken at the maximum speed; controllability, i.e. the tyre’s capacity
to maintain and/or return the vehicle to its path after loss of grip.
[0100] Table 3 summarizes the tester’s score sheet for the controllability of the tyres. The results of these tests are
expressed by means of an assessment scale that represents the subjective opinion expressed by the tester using a
points system. The values reproduced in the following table represent a mean value from those obtained in several test
sessions (5-6 tests, for example) and supplied by several testers. It should be noted that the scale of values goes from
a minimum of 4 to a maximum of 8.

[0101] The assessments relating to the STEERING TESTS depend essentially on the behaviour of the front tyres,

TABLE 3

TYRE SAMPLE 1 (*) 2

Start End Start End

STEERING TESTS

Response 7.5 7.5 7.5 7.5

Angle 7.5 7.5 7.5 7.5

Accuracy 7.5 7.5 7.5 7.5

Information 7.5 7.5 7.5 7.5

Centre of gravity 7.5 7.5 7.5 7.5

Force 7.5 7.5 7.5 7.5

DIRECTIONAL CONTROL

Rear steering 7.0 6.0 7.5 7.0

Rear oscillation 7.0 6.0 7.5 7.5

Understeer 7.5 7.5 7.5 7.5

Oversteer 7.0 6.5 7.5 7.0

Transfer of load 7.0 6.0 7.5 7.5

Release 7.0 6.0 7.5 7.0

STABILITY

Linearity of braking 7.0 7.0 7.5 7.5

Acceleration on a bend 7.0 6.0 7.5 7.5
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therefore the aspects that are most significant for assessing the comparative performance of the tyres were those in the
sections DIRECTIONAL CONTROL and STABILITY on the score sheet. The set of tyres according to the invention
made with an underlayer reinforced with sepiolite showed a higher stability of performance compared to the set of tyres
made with the underlayer reinforced with Kevlar.
[0102] Moreover, the tyres according to the present invention obtained, on average, significantly better results with
respect to maintenance of performance throughout the test. The differences between the two sets in fact became more
pronounced after a few km of driving, thus the assessments "start" and "end" given in the table were made at the
beginning of the test and at the end of the test respectively, when the tester perceived the first deterioration of tyre
performance.
[0103] These changes were perceived respectively after a distance travelled of 5 km in the tests with the comparison
tyres (Sample 1) and after a distance travelled of 12 km for the tyres made according to the invention (Sample 2).
[0104] The results given in Table 3 clearly demonstrate that the tyre according to the present invention (Sample 2),
despite being obtained with an elastomeric material with a high value of the Payne effect, had better behaviour than the
comparison tyre (Sample 1), and in particular shows improved performance for the aspect of oversteer and for all the
aspects indicative of rear stability (oscillation, transfer, release), and more generally of driving stability of the vehicle
(linearity of braking, acceleration on a bend).
[0105] This is all the more surprising bearing in mind that the applicant had found that the addition of inorganic fibres
of nanometric dimensions caused a notable increase in the Payne effect (dependence of the dynamic modulus on the
strain amplitude) in the elastomeric material, such an increase not generally being regarded as advantageous since
typically it is correlated with a reduction of tyre performance with respect to vehicle stability.
[0106] The Payne effect is observed in dynamic mechanical testing and is manifested as dependence of the dynamic
shear modulus as the dynamic strain is increased. At stress amplitudes above 0.1%, the storage modulus decreases
rapidly with increase in amplitude. At sufficiently large stress amplitudes (for example approximately 15%), the storage
modulus approaches a lower limit. In the region of the stress/strain diagram in which the storage modulus decreases,
the viscous modulus has a maximum, resulting in a maximum loss factor (tan delta).
[0107] In this connection, although the Payne effect discouraged further experiments on the elastomeric material, the
applicant, purely on the basis of the findings of improved tensile properties, better processability of the elastomer com-
pound comprising inorganic fibres of magnesium and/or aluminium silicates having nanometric dimensions and the
linear shape of the stress/strain curve of the vulcanized material, decided to continue, obtaining the aforementioned
result, which is surprising in terms of tyre stability and performance.

EXAMPLE 3 - UHP Underlayers

[0108] The elastomeric materials shown in Table 4, with various percentages of sepiolite reinforcement relative to the
elastomeric material 2 of example 1, were prepared as follows (the amounts of the various components are given in phr).
[0109] All the components, except sulphur, accelerator (TBBS), retarder (PVI) and HMMM, were mixed in an internal
mixer (model Pomini PL 1.6) for about 5 minutes (1st step). As soon as the temperature reached 145 6 5°C, the
elastomeric material was discharged. The sulphur, accelerator (TBBS), retarder (PVI) and HMMM were added and
mixing was carried out in an open roller mixer (2nd step).

TABLE 4

SAMPLE 3 4

1st STEP

NR 100 100

CB 45.00 45.00

Silica 12.00 12.00

Pangel B5 4.50 9.00

Silane 2.00 2.00

Adhesive resin 3.00 3.00

Zinc oxide 3.30 3.30

Stearic acid 2.00 2.00

Mineral oil 3.00 3.00
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[0110] Table 5 shows the viscosity, hardness and static and dynamic mechanical properties measured with the methods
and the standards described in example 1 (the tensile tests were performed with rings).

(continued)

SAMPLE 3 4

1st STEP

TMQ 1.00 1.00

6PPD 2.00 2.00

Resorcinol 2.50 2.50

2nd STEP

HMMM 4.00 4.00

PVI 0.30 0.30

TUBS 1.50 1.50

Curing agent 3.00 3.00

(*): comparison

NR: natural rubber, SMR-GP, Lee Rubber;
CB: carbon black N375, Cabot;
Silica: Silica Ultrasil 7000, Ege Kymia;

Pangel B5: sepiolite modified with quaternary ammonium salt at 20 wt.%, Tolsa Group; fibres with length 
between 0.2 mm and 2 mm and diameter between 5 nm and 30 nm;

Silane: 50% bis(3-triethoxysilylpropyl) tetrasulphide to 50% carbon black, X50S, Degussa-Hüls;
Adhesive resin: Quintone A100, Zeon Corporation;
Mineral oil: MES (Mild Extraction Solvate), ENI Spa;
TMQ: 2,2,4-trimethyl-1,2-dihydroquinoline, Kemai;

6PPD: N-(1,3-dimethylbutyl)-N’-phenyl-p-phenylene diamine, Chemtura Corporation;
Resorcinol: resorcinol (80%) dispersed in polymer binder, Rhenogran Resorcinol-80/GE 1323, Rhein Chemie;
HMMM: hexamethoxymethylmelamine (65%) on inert support, Cyrez 964 P.C., Cytec;
TBBS: N-tert-butyl-2-benzothiazylsulphenamide, Vulkacit® NZ/EGC, Lanxess;
PVI: cyclohexyl-thiophthalimide, Santogard PVI, Flexsys
Curing agent: sulphur, Redball Superfine, International Sulphur Inc.

TABLE 5

SAMPLE 3 4

Viscosity ML (1+4) 74 80

STATIC MECHANICAL PROPERTIES

Modulus 50% (MPa) 3.3 3.9

Modulus 100% (MPa) 5.6 6.4

Stress at break (MPa) 18.7 16.1

Elongation at break (%) 323.6 274.3

HARDNESS

IRHD (23°C) 88.7 94.5

IRHD (70°C) 80.6 86.4
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[0111] The results in Table 5 confirmed the results of example 1 and demonstrated some proportionality between the
amounts of sepiolite added and the reinforcement effect obtainable in relation to the static modulus, hardness and
dynamic mechanical properties (the latter being particularly relevant to tyre performance in conditions of high operating
speed and/or extreme driving conditions).
[0112] The dynamic mechanical properties of sample 3 (with 4.5 phr of sepiolite) were already found to be substantially
good. In particular, quite good dynamic reinforcement was obtained without loss of breaking strength. In the case of
sample 4 (with 9.0 phr of sepiolite) the dynamic mechanical properties are notably improved, especially when hot, with
the static mechanical properties substantially unchanged, even though there was an undesirable increase in the values
of hysteresis (tan delta).

EXAMPLE 4 - HP Underlayers

[0113] The elastomeric materials shown in Table 6 were prepared as follows (the amounts of the various components
are given in phr).
[0114] All the components, except sulphur, accelerator (TBBS), retarder (PVI) and HMMM, were mixed in an internal
mixer (model Pomini PL 1.6) for about 5 minutes (1st step). As soon as the temperature reached 145 6 5°C, the
elastomeric material was discharged. The sulphur, accelerator (TBBS), retarder (PVI) and HMMM were added and
mixing was carried out in an open roller mixer (2nd step).

(continued)

DYNAMIC MECHANICAL PROPERTIES

E’ (23°C) (MPa) 22.8 24.8

E’ (70°C) (MPa) 16.2 19.5

tan delta (23°C) 0.185 0.200

tan delta (70°C) 0.143 0.158

TABLE 6

SAMPLE 5(*) 6

1st STEP

NR 100 100

CB 63 56

Pangel B5 - 9

Silane 1.00 1.00

Adhesive resin 3.00 3.00

Zinc oxide 6.50 6.50

Stearic acid 0.80 0.80

6PPD 2.00 2.00

Resorcinol 1.88 1.88

2nd STEP

HMMM 3.50 3.50

PVI 0.15 0.15

TBBS 1.25 1.25

Curing agent 3.35 3.35

(*): comparison
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[0115] The amount of sepiolite added to sample 6, to the net 20 wt.% of quaternary ammonium salt, is equal to the
decrease in the amount of carbon black from sample 5 to sample 6.
[0116] Table 7 shows the viscosity, hardness and static and dynamic mechanical properties measured with the methods
and standards described in example 1 (the tensile tests were performed with rings).

[0117] As can be seen from the data in Table 6, it is found that introduction of the sepiolite filler, in place of an equivalent
amount of carbon black, gives an increase in the rigidity of the resultant compound, manifested by the increase in the
values of the moduli and of hardness, without an adverse effect on the values of hysteresis (tan delta) and of viscosity.

Claims

1. Tire (100) for vehicle wheels comprising:

- a carcass structure comprising at least one carcass layer (101);
- a belt structure (106) applied in a radially outer position with respect to said carcass structure;

NR: natural rubber, SMR-GP, Lee Rubber;
CB: carbon black N326, Cabot;

Pangel B5: sepiolite modified with quaternary ammonium salt at 20 wt.%, Tolsa Group 9 phr of modified 
sepiolite, equivalent to approx. 7 phr sepiolite; fibres with length between 0.2 mm and 2 mm and 
diameter between 5 nm and 30 nm;

Adhesive resin: Quintone A100, Zeon Corporation;
Silane: 50% bis(3-triethoxysilylpropyl) tetrasulphide to 50% carbon black, X50S, Degussa-Hüls;
6PPD: N-(1,3-dimethylbutyl)-N’-phenyl-p-phenylene diamine, Chemtura Corporation;

Resorcinol: resorcinol (80%) dispersed in polymer binder, Rhenogran Resorcinol-80/GE 1323, Rhein Chemie;
HMMM: hexamethoxymethylmelamine (65%) on inert support, Cyrez 964 P.C., Cytec;
TBBS: N-tert-butyl-2-benzothiazylsulphenamide, Vulkacit® NZ/EGC, Lanxess;
PVI: cyclohexyl-thiophthalimide, Santogard PVI, Flexsys
Curing agent: sulphur, Redball Superfine, International Sulphur Inc.

TABLE 7

SAMPLE 5 (*) 6

Viscosity ML (1+4) 69.3 74.5

STATIC MECHANICAL PROPERTIES

Modulus 50% (MPa) 2.7 3.8

Modulus 100% (MPa) 4.5 6.5

Modulus 300% (MPa) 16.8 18.9

Stress at break (MPa) 19.5 20.1

Elongation at break (%) 373.6 349.5

HARDNESS

IRHD (23°C) 88.0 91.1

IRHD (70°C) 79.9 83.4

DYNAMIC MECHANICAL PROPERTIES

E’ (23°C) (MPa) 21.4 25.5

E’ (70°C) (MPa) 16.9 20.6

tan delta (23°C) 0.247 0.238

tan delta (70°C) 0.190 0.188
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- a tread band (109) applied in a radially outer position with respect to said belt structure;
- at least one elastomeric material layer (111) applied in a radially inner position with respect to said tread band;
wherein said elastomeric material comprises magnesium and/or aluminium silicates inorganic fibres, said fibres
having nanometric dimensions.

2. Tire for vehicle wheels according to claim 1, wherein said elastomeric material comprises (a) a diene elastomeric
polymer.

3. Tire for vehicle wheels according to claim 1, wherein said elastomeric material comprises (b) magnesium and/or
aluminium silicates inorganic fibres having a diameter of less than 500 nm.

4. Tire for vehicle wheels according to claim 1, wherein said elastomeric material comprises (b) magnesium and/or
aluminium silicates inorganic fibres having a diameter of less than 100 nm.

5. Tire for vehicle wheels according to claim 4, wherein said elastomeric material comprises (b) magnesium and/or
aluminium silicates inorganic fibres having a diameter of from 5 to 50 nm.

6. Tire for vehicle wheels according to claim 1, wherein said elastomeric material comprises (b) magnesium and/or
aluminium silicates inorganic fibres having a length less than or equal to 10 mm.

7. Tire for vehicle wheels according to claim 6, wherein said elastomeric material comprises (b) magnesium and/or
aluminium silicates inorganic fibres having a length from 0.2 to 5 mm.

8. Tire for vehicle wheels according to anyone of the preceding claims, wherein said inorganic fibres are selected from
the group consisting of sepiolite fibres, palygorskite fibres, or mixtures thereof.

9. Tire for vehicle wheels according to claim 8, wherein said inorganic fibres are sepiolite fibres.

10. Tire for vehicle wheels according to anyone of the preceding claims, wherein said inorganic fibres are present in
the elastomeric material in an amount of from 1 phr to 20 phr.

11. Tire for vehicle wheels according to claim 10, wherein said inorganic fibres are present in the elastomeric material
in an amount of from 3 phr to 15 phr.

12. Tire for vehicle wheels according to anyone of the preceding claims, wherein said at least one elastomeric material
layer (111) has a thickness of less than 2 mm.

13. Tire for vehicle wheels according to claim 12, wherein said at least one elastomeric material layer (111) has a
thickness of from 0.5 mm to 1.5 mm.

14. Tire for vehicle wheels according to claim 12, wherein said at least one elastomeric material layer (111) has a uniform
thickness.

15. Tire for vehicle wheels according to claim 12, wherein said at least one elastomeric material layer (111) has a
variable thickness in the axial direction.

16. Tire for vehicle wheels according to anyone of the preceding claims, wherein said at least one elastomeric material
layer (111) is disposed between said tread band and said belt structure.

17. Tire for vehicle wheels according to anyone of the preceding claims, wherein at least one additional reinforcing filler
is present in the elastomeric material in an amount of from 0.1 phr to 120 phr.

18. Tire for vehicle wheels according to claim 17, wherein the additional reinforcing filler is silica.

Patentansprüche

1. Reifen (100) für Fahrzeugräder, umfassend:
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- eine Karkassenstruktur, die zumindest eine Karkassenschicht (101) umfasst;
- eine Gürtelstruktur (106), die in einer radial äußeren Position bezüglich der Karkassenstruktur aufgebracht ist;
- ein Laufflächenband (109), das in einer radial äußeren Position bezüglich der Gürtelstruktur aufgebracht ist;
- zumindest eine Elastomermaterialschicht (111), die in einer radial inneren Position bezüglich des Laufflächen-
bands aufgebracht ist;
wobei das Elastomermaterial anorganische Magnesium- und/oder Aluminiumsilicatfasern umfasst, wobei die
Fasern Nanometerabmessungen aufweisen.

2. Reifen für Fahrzeugräder nach Anspruch 1, wobei das Elastomermaterial (a) ein Dienelastomerpolymer umfasst.

3. Reifen für Fahrzeugräder nach Anspruch 1, wobei das Elastomermaterial (b) anorganische Magnesium- und/oder
Aluminiumsilicatfasern mit einem Durchmesser von unter 500 nm umfasst.

4. Reifen für Fahrzeugräder nach Anspruch 1, wobei das Elastomermaterial (b) anorganische Magnesium- und/oder
Aluminiumsilicatfasern mit einem Durchmesser von unter 100 nm umfasst.

5. Reifen für Fahrzeugräder nach Anspruch 4, wobei das Elastomermaterial (b) anorganische Magnesium- und/oder
Aluminiumsilicatfasern mit einem Durchmesser von 5 bis 50 nm umfasst.

6. Reifen für Fahrzeugräder nach Anspruch 1, wobei das Elastomermaterial (b) anorganische Magnesium- und/oder
Aluminiumsilicatfasern mit einer Länge unter oder gleich 10 mm umfasst.

7. Reifen für Fahrzeugräder nach Anspruch 6, wobei das Elastomermaterial (b) anorganische Magnesium- und/oder
Aluminiumsilicatfasern mit einer Länge von 0,2 bis 5 mm umfasst.

8. Reifen für Fahrzeugräder nach einem der vorhergehenden Ansprüche, wobei die anorganischen Fasern aus der
Gruppe ausgewählt sind, die aus Sepiolithfasern, Attapulgitfasern oder Mischungen davon besteht.

9. Reifen für Fahrzeugräder nach Anspruch 8, wobei die anorganischen Fasern Sepiolithfasern sind.

10. Reifen für Fahrzeugräder nach einem der vorhergehenden Ansprüche, wobei die anorganischen Fasern in einer
Menge von 1 phr bis 20 phr im Elastomermaterial vorhanden sind.

11. Reifen für Fahrzeugräder nach Anspruch 10, wobei die anorganischen Fasern in einer Menge von 3 phr bis 15 phr
im Elastomermaterial vorhanden sind.

12. Reifen für Fahrzeugräder nach einem der vorhergehenden Ansprüche, wobei die zumindest eine Elastomermate-
rialschicht (111) eine Stärke von unter 2 mm aufweist.

13. Reifen für Fahrzeugräder nach Anspruch 12, wobei die zumindest eine Elastomermaterialschicht (111) eine Stärke
von unter 0,5 mm bis 1,5 mm aufweist.

14. Reifen für Fahrzeugräder nach Anspruch 12, wobei die zumindest eine Elastomermaterialschicht (111) eine ein-
heitliche Stärke aufweist.

15. Reifen für Fahrzeugräder nach Anspruch 12, wobei die zumindest eine Elastomermaterialschicht (111) eine variable
Stärke in der axialen Richtung aufweist.

16. Reifen für Fahrzeugräder nach einem der vorhergehenden Ansprüche, wobei die zumindest eine Elastomermate-
rialschicht (111) zwischen dem Laufflächenband und der Gürtelstruktur angeordnet ist.

17. Reifen für Fahrzeugräder nach einem der vorhergehenden Ansprüche, wobei zumindest ein zusätzlicher Verstär-
kungsfüllstoff in einer Menge von 0,1 phr bis 120 phr im Elastomermaterial vorhanden ist.

18. Reifen für Fahrzeugräder nach Anspruch 17, wobei der zusätzliche Verstärkungsfüllstoff Siliciumdioxid ist.
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Revendications

1. Pneu (100) pour roues de véhicule comprenant :

- une structure de carcasse comprenant au moins une couche de carcasse (101) ;
- une structure de ceinture (106) appliquée dans une position radialement extérieure par rapport à ladite structure
de carcasse ;
- une bande de roulement (109) appliquée dans une position radialement extérieure par rapport à ladite structure
de ceinture ;
- au moins une couche de matériau élastomère (111) appliquée dans une position radialement intérieure par
rapport à ladite bande de roulement ;
dans lequel ledit matériau élastomère comprend des fibres inorganiques de silicates de magnésium et/ou
d’aluminium, lesdites fibres ayant des dimensions nanométriques.

2. Pneu pour roues de véhicule selon la revendication 1, dans lequel ledit matériau élastomère comprend (a) un
polymère élastomère diène.

3. Pneu pour roues de véhicule selon la revendication 1, dans lequel ledit matériau élastomère comprend (b) des
fibres inorganiques de silicates de magnésium et/ou d’aluminium ayant un diamètre inférieur à 500 nm.

4. Pneu pour roues de véhicule selon la revendication 1, dans lequel ledit matériau élastomère comprend (b) des
fibres inorganiques de silicates de magnésium et/ou d’aluminium ayant un diamètre inférieur à 100 nm.

5. Pneu pour roues de véhicule selon la revendication 4, dans lequel ledit matériau élastomère comprend (b) des
fibres inorganiques de silicates de magnésium et/ou d’aluminium ayant un diamètre allant de 5 à 50 nm.

6. Pneu pour roues de véhicule selon la revendication 1, dans lequel ledit matériau élastomère comprend (b) des
fibres inorganiques de silicates de magnésium et/ou d’aluminium ayant une longueur inférieure ou égale à 10 mm.

7. Pneu pour roues de véhicule selon la revendication 6, dans lequel ledit matériau élastomère comprend (b) des
fibres inorganiques de silicates de magnésium et/ou d’aluminium ayant une longueur allant de 0,2 à 5 mm.

8. Pneu pour roues de véhicule selon l’une quelconque des revendications précédentes, dans lequel lesdites fibres
inorganiques sont choisies dans le groupe constitué de fibres de sépiolite, de fibres de palygorskite ou de mélanges
de celles-ci.

9. Pneu pour roues de véhicule selon la revendication 8, dans lequel lesdites fibres inorganiques sont des fibres de
sépiolite.

10. Pneu pour roues de véhicule selon l’une quelconque des revendications précédentes, dans lequel lesdites fibres
inorganiques sont présentes dans le matériau élastomère en une quantité allant de 1 phr à 20 phr.

11. Pneu pour roues de véhicule selon la revendication 10, dans lequel lesdites fibres inorganiques sont présentes
dans le matériau élastomère en une quantité allant de 3 phr à 15 phr.

12. Pneu pour roues de véhicule selon l’une quelconque des revendications précédentes, dans lequel ladite au moins
une couche de matériau élastomère (111) a une épaisseur inférieure à 2 mm.

13. Pneu pour roues de véhicule selon la revendication 12, dans lequel ladite au moins une couche de matériau élas-
tomère (111) a une épaisseur allant de 0,5 mm à 1,5 mm.

14. Pneu pour roues de véhicule selon la revendication 12, dans lequel ladite au moins une couche de matériau élas-
tomère (111) a une épaisseur uniforme.

15. Pneu pour roues de véhicule selon la revendication 12, dans lequel ladite au moins une couche de matériau élas-
tomère (111) a une épaisseur variable dans la direction axiale.

16. Pneu pour roues de véhicule selon l’une quelconque des revendications précédentes, dans lequel ladite au moins
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une couche de matériau élastomère (111) est disposée entre ladite bande de roulement et ladite structure de ceinture.

17. Pneu pour roues de véhicule selon l’une quelconque des revendications précédentes, dans lequel au moins une
charge renforçante supplémentaire est présente dans le matériau élastomère en une quantité allant de 0,1 phr à
120 phr.

18. Pneu pour roues de véhicule selon la revendication 17, dans lequel la charge renforçante supplémentaire est de la
silice.
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