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X FIG. 1

prising a tread is provided. The tread comprises a set of consecutive blocks
arranged along a circumference of the tire; and a plurality of first grooves
arranged over the circumference of the tire, wherein each of the plurality of
first grooves is arranged between two blocks of the set of consecutive blocks.
Each of the set of consecutive blocks comprises a leading edge and a trailing
edge, a first chamfer arranged on a first portion of the leading edge and a
second chamfer arranged on a first portion of the trailing edge, wherein the
first chamfer has a first average width in the first portion of the leading edge,
and the second chamfer has a second average width in the first portion of the
trailing edge; and wherein the first average width is different from the second
average width.
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Tire with an improved tread pattern

Field of the disclosure

[o001] The present invention relates to a vehicle tire. One possible application
of the disclosed tire relates to an all-season tire intended to equip a passenger vehicle or
commercial van vehicles. The disclosure can also be applied to other tires, for example

winter tires or tires for off the road applications.

Background

[0o002] All-season tires — which are used here as a typical example to facilitate
readability — are known for providing good grip on snow covered road surfaces while
also providing good performance on dry and wet road surfaces. Such tires are intended
for use throughout the year, such that changing between summer and winter tires is no
longer necessary.

[0003] For example, all-season tires are known that comprise grooves that ex-
tend from a center of the tire’s tread, i.e., from the equatorial plane of the tire, towards
a shoulder (sometimes also referred to as “shoulder portion“ or “side portion”) of the
tire. These grooves, which typically extend in substantial axial direction, are configured
to deliver water from a contact patch of the tire with the road outwards to provide con-
tact between tire blocks and the road surface. Contact between blocks and the road is
necessary to provide friction which provides for lateral road holding and further allows
a driver to control the movement of the vehicle by accelerating, breaking and/or steer-
ing.

[o004] Further, all-season tires are known to have sipes, which are small inci-
sions in a block, extending in substantially axial direction. Such sipes are configured to
trap snow therein and provide an additional edge to increase performance on snow-
covered road surfaces. Because providing multiple sipes, which would further increase
snow performance, lowers the stiffness of the blocks and thus impairs dry and wet per-
formance, usually only few sipes per block, preferably only one sipe per block, are pro-
vided in all-season tires to achieve an acceptable trade-off between snow and wet/dry

performance.
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[o005] To improve dry breaking performance, chamfers can be applied on the
trailing edge of a tire block, which allows the utilization of tire deformation during
breaking to increase the effective block surface on the ground. Furthermore, chamfers
can also be applied on the leading edge of the block to improve traction on snow cov-
ered grounds.

[0006] However, providing chamfers on both edges of the block reduces the
amount of material used in each block, thus impairing the stability of the block, which
leads to a decrease in breaking performance, especially on wet and dry grounds. Fur-
thermore, the application of chamfers on both block edges reduces the rubber surface
in contact with the ground, which reduces overall grip on wet and dry grounds.
[o007] Therefore, it is an object of the present invention to provide a tire having
improved grip on snow-covered roads without having the above-discussed setbacks on

wet and dry road surfaces.

Summary of the invention

[0008] This object is achieved by providing an improved vehicle tire according
to the independent claim. Further embodiments are described in the dependent claims.
[0009] According to aspects of the invention, a tire for a vehicle comprising a
tread is provided. The tread comprises a set of consecutive blocks arranged along a cir-
cumference of the tire; and a plurality of first grooves arranged over the circumference
of the tire, wherein each of the plurality of first grooves is arranged between two blocks
of the set of consecutive blocks. Each of the set of consecutive blocks comprises a lead-
ing edge and a trailing edge, a first chamfer arranged on a first portion of the leading
edge and a second chamfer arranged on a first portion of the trailing edge, wherein the
first chamfer has a first average width in the first portion of the leading edge, and the
second chamfer has a second average width in the first portion of the trailing edge; and
wherein the first average width is different from the second average width.

[o010] Such a tire has a good tradeoff between improving snow traction without
reduction of the wet and dry traction. This is particularly achieved by applying the
chamfers on the leading and trailing edge asymmetrically, i.e., with the chamfers hav-
ing different widths on the leading and trailing edge of the block. This is rooted in the

conceptual difference in technical purposes of chamfers in the leading and trailing edge
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of a block: A chamfer on the trailing edge of the block contributes to breaking perfor-
mance, particularly on dry grounds, while a chamfer on the leading edge contributes to
traction, especially on snow-covered grounds.

[0011] Because of this conceptual difference, chamfers of different widths pro-
vide optimal tradeoff between breaking performance on dry grounds and traction on
snow-covered grounds. By providing this optimal asymmetry between the chamfers, a
minimum amount of surface void is generated in the respective tread, such that the to-

tal contact surface area remains high.

Brief description of the Figures

[0012] Fig. 1 shows a sketch of a vehicle tire according to the present disclosure.
[0013] Fig. 2 illustrates a half tread profile of a tire according to the present dis-
closure.

[o014] Fig. 3 illustrates an individual block of the set of consecutive blocks of
Fig. 2.

[o015] Figs. 4A to 4C illustrate three cross-sections in different parts of the

block of Fig. 3.

[0016] Fig. 5 illustrates an exemplary embodiment of a V-shaped directional
tread pattern according to the present disclosure.

[o017] Fig. 6 illustrates an exemplary embodiment of an S-shaped tread pattern

according to the present disclosure.

Detailed Description

[0018] To overcome the disadvantages of the prior art as discussed above, it
may be desirable to provide chamfers on both leading and trailing edge of the block,
with the average widths of the chamfers being different in the leading and trailing edge.
This is rooted in the different effect chamfers have on the leading and trailing edge of
the block.

[o019] Within the context of the present disclosure, “chamfer” means an in-
clined side wall of a block which extends from the outer block surface radially inward.
The wall is inclined such that the width of the block measured in circumferential direc-
tion increases towards the bottom of the groove. Each chamfer is defined by a height

and a width. The chamfer height may correspond to the distance between the outer
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block surface and the radially innermost end of the inclined wall, measured in radial di-
rection. The height of a chamfer (= distance between the outer block surface and the ra-
dially innermost end of the inclined wall) is usually lower than the total height of the
block and may for example be at most 50% or less than the total height of the block.
The width of the chamfer may be measured perpendicular to the block and corresponds
to the width of the inclined chamfer wall when projected onto the outer tread surface.
[0020] Chamfers on the trailing edge contribute to dry breaking performance.
As a vehicle breaks, due to the inertia of the vehicle’s mass, tread blocks are deformed
and bend. This way, some of the rubber surface which is arranged towards the leading
edge of the block loses contact with the road surface, thus reducing the contact surface
of each block. A reduced contact surface leads to reduced friction force, which thus im-
pairs the breaking performance of the tire.

[0021] By providing a chamfer on the trailing edge, the inclined surface of the
chamfer is pushed towards the ground during breaking as the block bends, thus in-
creasing the rubber surface that is in contact with ground. This way, surface loss at the
leading end of the block can be compensated and the contact surface is increased,
which leads to better breaking performance by an increased friction force. Conse-
quently, a chamfer on the trailing edge of the block contributes to dry and wet breaking
performance.

[0022] In contrast, a chamfer on the leading edge has proven to work efficiently
to contribute to traction, especially on snow-covered grounds. Generally, in order to in-
crease traction on snow-covered grounds, the surface area of a block should be reduced,
to allow for increased contact pressure between the block surface and the ground.
Providing the chamfer on the leading edge has shown to be a good location for reducing
the area of the block surface. The increased contact pressure provided due to the cham-
fer on the leading edge, especially leading to a peak in contact pressure at the leading
edge of the block, allows for the block, and especially the leading edge thereof, to dig
into the snow more efficiently, thus increasing the traction of the tire on snow-covered
grounds.

[0023] However, providing a chamfer on the leading edge in addition to the
chamfer on the trailing edge further reduces the contact surface of the block with the
road surface. Consequently, the tire’s performance on wet and dry ground is decreased
because the smaller tire surface leads to a reduction in friction force. In other words, by

providing a chamfer at the leading edge for improved snow traction, at the same time
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dry and wet traction is impaired. Thus, it is desirable to find a good tradeoff between
improving snow traction without reduction of the wet and dry traction.

[0024] This can be achieved by applying two chamfers on the leading and trail-
ing edge asymmetrically, i.e., the chamfers having different widths on the leading and
trailing edge of the block. Preferably, the chamfer width on the trailing edge is greater
than the chamfer width on the leading edge. This way, wet and dry breaking can partic-
ularly be improved, while good snow traction can already be achieved with a compara-
bly smaller chamfer width.

[0025] For some embodiments, it may also be desirable to provide particularly
good snow traction. In such embodiments, it may be desirable to provide a chamfer a
the leading edge of greater width. Thus, in order to keep good traction on dry and wet
grounds, it may be desirable to then provide a trailing edge chamfer having a smaller
width, to keep a relatively large contact surface between the block and the ground.
[0026] Fig. 1 shows a sketch of a vehicle tire according to the present disclosure.
[o027] According to Fig. 1, the tire 100 comprises a tread 110. The tread com-
prises a set of consecutive blocks 10 as well as a plurality of grooves 12, each groove 12
arranged between two blocks 10 of the set of consecutive blocks. Moreover, a sipe 14
may be arranged within each of the set of consecutive blocks 10.

[0028] The blocks may be arranged consecutively a circumferential direction
120 of the tire.

[0029] A “groove” represents an incision in the tread pattern. A width of the
groove may vary, for example, the first groove may be of larger width than the second
groove or may be of equal or even smaller width. For example, the width of a groove
may be at least 2 mm. The width of a single groove does not necessarily have to be con-
stant: For example, a groove can have a wider width towards the opening of the tread
pattern, and a smaller width in radial inward direction. Also, a depth of a groove may
vary, and sometimes a groove may extend at full tread depth (with the full tread depth
being the maximum distance between the radially outermost part of the tire to the bot-
tom of the deepest groove, measured in radial direction), but this does not necessarily
have to be the case. For example, a depth of least 1 mm, preferably at least 3 mm, is
considered.

[o030] A “sipe” also represents an incision in the tread pattern. Reference
herein to a “sipe” means an incision within a block, rather than a “groove” that sepa-
rates a block. For example, the width of sipe may also be smaller than the width of a

groove, and be for example of less than 2 mm. Just as is the case for the groove, the
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width of a sipe does not have to be constant and means can be applied to allow for a
wider width towards the opening of the tread pattern, and a smaller width in radial in-
ward direction. Also, a depth of a sipe may vary, and sometimes a sipe may extend at
full depth, but this does not necessarily have to be the case. For example, a depth of
least 1 mm, preferably at least 20% of the depth of the first grooves, is considered.
[0031] Within the context of the present disclosure, “circumferential direction”
120 means a direction perpendicular to an axial direction 130 which is parallel to the
direction in which the tire usually rolls, i.e., parallel to a tangential direction with re-
spect to the circumference of the tire. With respect to Fig. 1, the circumferential direc-
tion 120 is thus a direction which is within a plane parallel to the yz-plane.

[0032] Within the context of the present disclosure, “axial direction” 130 means
a direction parallel to the direction of an axis of a vehicle on which the tire is usually
mounted. Thus, according to Fig. 1, the axial direction 130 is parallel to the x-axis and
thus perpendicular to the yz-plane.

[0033] Within the context of the present disclosure, “radial direction” 140
means a direction perpendicular to the axial direction. The radial direction is parallel to
a connection of a center 150 of the tire with the tread surface. Thus, the radial direction
is within a plane parallel to the yz-plane and generally perpendicular to the axial direc-
tion 130 and the circumferential direction 120.

[0034] Within the context of the present disclosure, the “equatorial plane” refers
to a plane which is perpendicular to the axial direction 130 and cuts the section width of
the tire in two halves of equal width. Thus, the equatorial plane is parallel to the yz-
plane and corresponds to the widthwise centerline of the tread.

[0035] Also, any numeral angles given herein are to be considered absolute val-

ues, i.e., not limiting to the orientation of the respective angle.

[0036] Fig. 2 illustrates a half tread profile of a tire according to the present dis-
closure.
[0037] According to Fig. 2, the tread comprises a set of consecutive blocks 10 ar-

ranged along a circumference of the tire. “Consecutive blocks” within the context of this
disclosure means that the tread comprises multiple blocks following one anotherin
succession over the circumference of the tire. While it is preferred that the invention ac-
cording to the present disclosure is provided for all blocks of the tire, it is possible that
some blocks, which may be arranged between individual blocks 10 of the set of consec-

utive blocks, do not comprise chamfers in accordance with the present invention.
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[0038] Generally, the blocks 10 have the purpose of providing contact to the
ground when the tire is in rolling condition. The edges as well as the surfaces of the
blocks are configured to provide a friction force between the tire and the ground for
grip, allowing general roadholding as well as movement control of the vehicle by a
driver of a vehicle by acceleration, breaking or steering.

[0039] According to Fig. 2, the tread further comprises a plurality of first
grooves 12 arranged over the circumference of the tire, wherein each of the plurality of
first grooves 12 is arranged between two blocks 10 of the set of consecutive blocks. Pref-
erably, the grooves 12 start near the equatorial plane 16 of the tire and extend towards a
shoulder end (sometimes also referred to as “shoulder”, “shoulder region”, “shoulder
portion® or “side portion”) of the tread to open at the outer edge of the tire. The grooves
12 are generally delimited by the adjacent blocks 10.

[o040] The purpose of the grooves 12 is mainly the drainage of water from the
contact patch by guiding the water along the groove 12 towards the shoulder of the tire
and eject the water from there, as the tire rolls on the ground. Thus, the grooves 12 pro-
vide for improved performance of the tire, especially in wet road conditions. Further, as
the grooves delimit the consecutive blocks, they also provide edges for the blocks for
improved snow performance. Moreover, the grooves allow for improved wear perfor-
mance, as they allow more flexibility of the tread elements, such that slippage of the
blocks over the ground is reduced, leading to a decrease in the abrasion effects leading
to wear.

[0041] As further illustrated in Fig. 2, the tread may further comprise a plurality
of sipes 14. In the shown tread pattern, each of the plurality of sipes 14 may preferably
extend substantially along a shape of each of the set of consecutive blocks 10. However,
other arrangements and shapes of the sipes on the tread outer surface are also possible,
for example wavy shapes, zigzag-shapes, and the like. The sipes do not necessarily have
to follow the shape of the block. For example, the sipes may only be included along a
part of the shape of the block or have a different angle of inclination than the underly-
ing block or portion of the block with respect to the circumferential direction. Also,
while some sipes may have walls extending radially towards a center of the tire, some
sipes may also have wavy shapes, zigzag shapes or the like in radial direction. Moreo-
ver, such sipes may be also inclined with respect to the radial direction. Some sipes may
comprise protrusions near a bottom of the sipe. Sipes 14 are capable of trapping snow
therein and providing an additional edge of the tread. This improves traction on snow-

covered grounds.
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[0042] In some embodiments, the plurality of sipes 14 may define an edge in-
gredient (EI) corresponding to the ratio between a sum of projected lengths of the plu-
rality of sipes in an axial direction (SAP) and the circumference of the tread (C), such

that
_ > SAP

C ’
wherein the El is at least 2 and at most 20. Preferably, the EI may be at least 2 and at

El

most 16, more preferably at least 2 and at most 15.

[0043] The circumference C of the tire is measured at the radially outermost
ring of the tire in inflated condition. For the inflation pressure and ambient tempera-
ture, the same specifications as described below for tire footprint measurements apply.
[0044] A high edge ingredient provides for better capacity for trapping snow,
which improves the traction of the tire on snow-covered ground. However, a high edge
ingredient also leads to a low stiffness of the blocks, which generally worsens break-
ing/acceleration performance on dry ground. An edge ingredient in one of the above
ranges provides a particularly good tradeoff between traction on snow-covered grounds
and braking/acceleration performance on dry ground.

[0045] The tire according to Fig. 2 may further have a void volume, being the
volume of all grooves, sipes and recesses provided in the tread, and a volume of rubber
provided in the tread, together making up the total volume of the tread. I.e., if the total
volume of the tire is Vr, the void volume being Vv and the rubber volume being Vg, then
the total volume Vr would be V1=Vy+Vz. In a preferred embodiment, the ratio Vv/Vz
between the void volume Vv and the rubber volume Vr may be at least 0.20 and at most
0.40. Preferably, the ratio Vy/Vr may be at least 0.24 and at most 0.37, more preferably
at least 0.28 and at most 0.35. The ratio Vy/Vr is directly linked to the stiffness of the
tread profile. Thus, a higher ratio Vv/Vr indicates a higher amount of void in the tread,
which leads to lower stiffness of the tread, and thus benefits snow performance. A lower
ratio Vyv/Vr indicates a higher amount of rubber in the tread, which leads to higher
stiffness and thus increases breaking performance. A void to rubber ratio in the speci-
fied range provides optimal tradeoff between snow and dry performance, providing a
tire which exhibits good breaking performance on dry ground as well as good traction
on snow-covered grounds.

[0046] Fig. 3 illustrates an individual block of the set of consecutive blocks of

Fig. 2.
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[0047] According to Fig. 3, block 10 comprises a leading edge 20 and a trailing
edge 30.
[0048] In the context of this disclosure, “leading edge”, sometimes also denoted

as “traction edge”, refers to the edge of the block that, when a longitudinal traction
force is applied to the tire reacts mostly to such force. Typically, the “leading edge” is
the edge of a block which is of greater length than the lateral edges of the block, and
which first encounters the ground as the block of a tire rolling in a preferred rolling di-
rection enters the contact patch of the tire with the ground.

[0049] “Trailing edge”, sometimes also denoted as “breaking edge”, refers to the
edge of the block that, when a longitudinal breaking force is applied to the tire reacts
mostly to such force. Typically, the “trailing edge” is the edge of the block which is of
greater length than the lateral edges of the block, and which is the last edge to lose con-
tact with the ground as the block of the tire rolling in a preferred rolling direction leaves
the contact patch of the tire with the ground.

[o050] According to Fig. 3, the block 10 comprises a first chamfer 202 arranged
at a first portion 22 of the leading edge 20 and a second chamfer 302 arranged at a first
portion 32 of the trailing edge 30. The first chamfer 202 has a first average width in the
first portion 22 of the leading edge 20 and the second chamfer 302 has a second aver-
age width in the first portion 32 of the trailing edge 30, with the first average width be-
ing different from the second average width.

[o051] The width of a chamfer refers to the width measured perpendicularly to
the respective block edge. The average width of a chamfer in a portion is measured by
measuring the width of the respective chamfer in multiple points within the portion of
the respective edge and dividing by the number of points. Mathematically, the average
width w of a chamfer in a portion may be calculated by integrating the chamfer width
over the total length of the respective portion and dividing the integral by the length of

the respective portion:
L
1
W= I * fw(x)dx,
0

with L being the total length of the respective edge portion, dx being the length of an
infinitesimal length element of the respective edge portion and w(x) being the chamfer
width at the position x of the respective edge portion. This definition of average cham-
fer widths applies also to the chamfer widths of the possible additional chamfers dis-

cussed below.
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[0052] In some embodiments, the second average width may be larger than the
first average width, i.e., the chamfer on the trailing side may be wider than the chamfer
on the leading side.

[0053] Because the chamfer on the trailing edge directly contributes to the
breaking performance of the tire, particularly on dry and wet roads, as discussed above,
dry and wet breaking can particularly be improved by this arrangement. Good snow
traction can already be achieved with a comparably small chamfer width at the leading
edge, such that by providing a wider chamfer on the trailing edge than on the leading
edge, an optimal tradeoff between dry/wet breaking and snow traction is achieved
without significantly impairing the block stiffness.

[0054] In some embodiments, the first average width differs from the second
average width by at least 0.2 mm. Preferably, the first average width may differ from

the second average width by at least 0.3 mm, more preferably by at least 0.4 mm.

[0055] These differences in width provide good tradeoffs between breaking per-
formance, snow traction and block stiffness, which contribute to improved overall grip
of the tire.

[0056] In some embodiments, the first portion 22 of the leading edge 20 and

the first portion 32 of the trailing edge 30 may be arranged at a shoulder region of the
tire.

[0057] As the edges in the shoulder region of the tire are generally perpendicu-
lar to the circumferential direction of the tire, these tread parts particularly contribute
to the tire’s breaking and acceleration performance. Consequently, applying the asym-
metric chamfers in the shoulder region of the tire provides particularly improved
breaking performance.

[0058] In some embodiments, the block 10 may further comprise a second por-
tion 24 of the leading edge 20 and a second portion 34 of the trailing edge 30. The first
portion 22 of the leading edge 20 may be arranged at a position axial outward from the
second portion 24 of the leading edge 20. Analogously, the first portion 32 of the trail-
ing edge 30 may be arranged at a position axial outward from the second portion 34 of
the trailing edge 30.

[0059] In some embodiments, the block 10 may further comprise at least one of:
- a third chamfer 204 arranged on at least the second portion 24 of the leading
edge 20; and

- a fourth chamfer 304 arranged on at least the second portion 34 of the trailing

edge 30.
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[o060] Preferably, the block 10 comprises both the third chamfer 204 and the
fourth chamfer 304. Arranging additional chamfers on a second portion 24/34 of the
leading/trailing edge further improves the effect of the chamfers on the first portions
22/32, i.e., a good tradeoff between improved breaking performance on wet and dry
ground, improved traction on snow and block stiffness, leading to better overall grip of
the tire.

[o061] In some embodiments, the third chamfer 204 may have a third average
width in the second portion 24 of the leading edge 20, and the fourth chamfer 304 may
have a fourth average width in the second portion 34 of the trailing edge 30. The third
average width may be different from the fourth average width, and preferably, the
fourth average width may be larger than the third average width, and more preferably,
the fourth average width may differ from the third average width by at least 0.2 mm.
Preferably, the fourth average width may differ from the third average width by at least
0.3 mm, more preferably by at least 0.4 mm. Similar to the first chamfer 202 and the
second chamfer 302, these features further improve the tradeoff between breaking per-
formance, snow traction and thus improve overall grip. As the second portions 24, 34
are positioned axially more inwardly than the first portions 22, 32, applying the cham-
fers here additionally improves lateral road holding performance.

[0o062] In some embodiments, a sum of the first average width and the third av-
erage width may be different from a sum of the second average width and the fourth av-
erage width. Preferably, the sum of the second average width and the fourth average
width may be greater than the sum of the first average width and the third average
width. More preferably, the sum of the second average width and the fourth average
width may be greater than the sum of the first average width and the third average
width by at least 0.2 mm. This provides for a further improvement in the tradeoff be-
tween breaking performance, snow traction and thus leads to improved overall grip.
[0063] In some embodiments, the block 10 may further comprise a third portion
26 of the leading edge 20 and a third portion 36 of the trailing edge 30. The third por-
tion 26 of the leading edge 20 may be arranged at a position axially inward to the sec-
ond portion 24 of the leading edge 20. Analogously, the third portion 36 of the trailing
edge 30 may be arranged at a position axially inward to the second portion 34 of the
trailing edge 30.

[0064] Consequently, the leading edge 20 of block 10 may comprise, named in
an order from axially most outward to axially most inward, a first portion 22, a second

portion 24 and a third portion 26. Analogously, the trailing edge 30 of block 10 may
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comprise, named in an order from axially most outward to axially most inward, a first
portion 32, a second portion 34 and a third portion 36. In the case of three portions per
edge, the first portions 22, 32 may be denoted as “shoulder portions”, the second por-
tions 24, 34 may be denoted as “intermediate portions” and the third portions 26, 36
may be denoted as “central portions”. The central portions may be arranged adjacent to
the equatorial plane 16 of the tire.

[0065] In some embodiments, the block 10 may further comprise:

- a fifth chamfer 206 arranged on at least the third portion 26 of the leading edge
20; and

- a sixth chamfer 306 arranged on at least the third portion 36 of the trailing edge
30.

[0066] The fifth chamfer 206 may have a fifth average width in the third portion
26 of the leading edge 20, and the sixth chamfer 306 may have a sixth average width in
the third portion 36 of the trailing edge 30.

[0067] In some embodiments, the fifth average width may be different from the
sixth average width, preferably, the sixth average width may be greater than the fifth
average width, more preferably, the fifth average width may be greater than the sixth
average width by at least 0.2 mm. Preferably, the fifth average width may differ from
the sixth average width by at least 0.3 mm, more preferably by at least 0.4 mm.
[0068] In some embodiments, a sum of the first average width, the third average
width and the fifth average width may be different from a sum of the second average
width, the fourth average width and the sixth average width. Preferably, the sum of the
first average width, the third average width and the fifth average width may differ from
the sum of the second average width, the fourth average width and the sixth average
width by at least 0.2 mm and at most 3.5 mm.

[0069] The difference between the sums of average widths directly characterizes
the difference between the widths of the chamfers of the leading edge 20 and the widths
of the chamfers on the trailing edge 30. Preferably, the sum of average widths on the
trailing edge 30, i.e., the sum of the first average width, the third average width and the
fifth average width, may be greater than the sum of average widths on the leading edge
20, i.e., the second average width, the fourth average width and the sixth average width.
[o070] As is illustrated in Fig. 3, the axial extension of corresponding edge por-
tions may differ between the edges, i.e., as illustrated in Fig. 3, the second portion 34 of
the trailing edge 30 may have a greater axial extension than the corresponding second

portion 24 of the leading edge 20. Generally, the third portions 26, 36 of the leading
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edge 20 and the trailing edge 30 may have an axial extension of at least 25% and at

most 40% of a half footprint width of the tire. Thus, the third portions 26, 36 preferably

start adjacent to the equatorial plane 16 of the tire and extend axially outward up to a

width of 25% to 40% of a half footprint width of the tire.

[o071] The second portions 24, 34 of the leading edge 20 and the trailing edge

30 may have an axial extension of at least 25% and at most 55% of a half footprint

width of the tire. Thus, the second portions 24, 34 preferably start at an axial outward

end of the third portions 26, 36 and extend axially outward up to a width of 65% to

80% of a half footprint width of the tire.

[o072] The first portions 22, 32 of the leading edge 20 and the trailing edge 30

may have an axial extension of at least 20% and at most 35% of a half footprint width of

the tire. Thus, the first portions 22, 32 preferably start at an axial outward end of the

second portions 24, 34 and extend axially outward up to an axial outward end of the

tire, i.e., covering the total portion of the half footprint width axially outwards from the

second portions 24, 34.

[0073] In some embodiments, a separation between two portions of the leading

and trailing edge may be defined by either one of:

- a recess in the respective edge between neighboring portions;

- a variation in inclination angle of the respective edge to the circumferential di-
rection of the tire;

- the direction or magnitude of curvature of the respective edge;

- a stepwise increase or decrease in chamfer width;

- a groove extending through the block in substantial circumferential direction; or

- a combination thereof.

[0074] For example, as is illustrated in Fig. 3, a recess 222 may separate the sec-

ond portion 24 of the leading edge 20 from the third portion 26 of the leading edge 20.

Further, recess 224 may separate the first portion 22 of the leading edge 20 from the

second portion 24 of the leading edge 20. Similarly, recess 322 may separate the second

portion 34 of the trailing edge 30 from the third portion 36 of the trailing edge, and re-

cess 324 may separate the first portion 32 of the trailing edge 30 from the second por-

tion 34 of the trailing edge 30.

[o075] Alternatively, other means of separation between the edge portions are

possible. For example, as illustrated in Fig. 3, groove 250 extending through the block

10 in substantially circumferential direction may separate the first portions 22, 32 from

the second portions 24, 34. While such a groove is only shown in Fig. 3 for separating
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the first portions 22, 32 from the second portions 24, 34, a similar groove may also be
arranged between the second portions 24, 34 and the third portions 26, 36.

[0076] Furthermore, although in Fig. 3 only recesses 222, 224, 322, 324 as well
as groove 250 are shown as means for separating neighboring edge portions, other
means can be utilized, such as a stepwise increase or decrease in chamfer width.
[o077] Alternatively, a change in direction or magnitude of curvature of the re-
spective edge can be used, i.e., a change between concave and convex curvature, as well
as an increase or decrease in curvature of the edge, can separate two neighboring edge
portions.

[0078] Moreover, an inclination angle of the respective block to the circumfer-
ential direction of the tire can be used to determine a separation between edge portions.
[o079] According to one approach, the inclination angle of a respective part of
the edge is determined by the angle between (i) a tangent applied on the respective
edge of the block and (ii) the circumferential direction of the tire. If the respective part
of the edge comprises a chamfer, the tangent is applied on the circumferentially outer-
most end of the block (so as to disregard the width and shape of the chamfer). This ap-
proach may be used if the respective portions of the edge are formed continuously or
nearly continuously, i.e., without any substantial circumferential incision in-between,
and shows on the respective edge a discontinuity, e.g., a significant change, in its incli-
nation with respect to the circumferential direction of the tire. The discontinuity then
corresponds to the separation between the neighboring edge portions.

[0o080] Preferably, an inclination angle (i.e., the inclination angle of the tangent
on the respective portion of the edge with respect to the circumferential direction) of
the first portions 22, 32 may be at least 65° and at most 90° to the circumferential di-
rection, preferably 75° and at most 90° to the circumferential direction, and more pref-
erably, at least 85° and at most 90° to the circumferential direction. An inclination an-
gle of the second portions 24, 34 may be at least 50° and at most 65° to the circumfer-
ential direction. Preferably, the inclination angle of the second portions 24, 34 may be
at least 50° and at most 60° to the circumferential direction. An inclination angle of the
third portions 26, 36 may be at least 20° and at most 50° to the circumferential direc-
tion. Preferably, the inclination angle of the third portions 26, 36 may be at least 30°
and at most 50° to the circumferential direction.

[0081] According to another approach, which may be used if the respective edge

does not show any discontinuity in its inclination with respect to the circumferential di-
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rection of the tire, a separation between edge portions is preferably determined accord-
ing to the axial extension on the footprint width as described above in connection with
Fig. 3, a recess in the respective edge, the direction or magnitude of curvature of the re-
spective edge, a stepwise increase or decrease in chamfer width, or a groove extending
through the block in substantial circumferential direction.

[0082] More preferably, in this approach, the inclination angle can also be used
in addition to one or more of the afore-mentioned criteria. For example, the third por-
tions 26, 36 that start adjacent to the equatorial plane the tire and extend axially out-
ward up to a width of 25% to 40% of a half footprint width of the tire shown, for at least
one of the possible extensions in this range, an angle of inclination that may be at least
20° and at most 50° to the circumferential direction, preferably, at least 30° and at
most 50° to the circumferential direction. Likewise, the second portions 24, 34 that
start at an axial outward end of the third portions and extend axially outward up to a
width of 65% to 80% of a half footprint width of the tire show an inclination angle of at
least 50° and at most 65° to the circumferential direction, preferably, at least 50° and at
most 60°. Likewise, the first portions 22, 32 that start at an axial outward end of the
second portions and extend axially outward up to an axial outward end of the tire show
an inclination angle of at least 65° and at most 90° to the circumferential direction,
preferably 75° and at most 90° to the circumferential direction, and more preferably, at
least 85° and at most 90° to the circumferential direction.

[0083] Also, combinations of possible means for separating edge portions are
possible. As one example, Fig. 3 shows for the separation between the first portions 22,
32 and the second portions 24, 34 a combination of recesses 224, 324 and groove 250,
and there are further conceivable combinations.

[0084] Fig. 3 further shows three cutting lines CS1, CS2 and CS3. Figs. 4A to 4C
illustrate three cross-sections in different parts of the block of Fig. 3.

[0085] As is shown in Figs. 4A to 4C, the block 10 may comprise chamfers of dif-
ferent widths in different portions.

[0086] Fig. 4A illustrates a cross-sectional view of block 10, cut along line CS1.
Thus, Fig. 4A illustrates the first chamfer 202, arranged on the leading edge 20 of the
block 10, as well as the second chamfer 302, arranged on the trailing edge 30 of the
block 10. As discussed above, the chamfer widths are measured perpendicular to a
block tangent. As is illustrated in Fig. 4A, the first chamfer width 212 of the first cham-

fer 202 may be smaller than the second chamfer width 312 of the second chamfer 302.
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Preferably, the first chamfer width 212 of the first chamfer 202 may be smaller than the
second chamfer width 312 of the second chamfer 302 by at least 0.2 mm.

[0087] Fig. 4B illustrates a cross-sectional view of block 10, cut along line CS2.
Thus, Fig. 4B illustrates the third chamfer 204, arranged on the leading edge 20 of the
block 10, as well as the fourth chamfer 304, arranged on the trailing edge 30 of the
block 10. As is illustrated in Fig. 4B, the third chamfer width 214 of the third chamfer
204 may be substantially equal to the fourth chamfer width 314 of the fourth chamfer
304. Yet, the sum of the first chamfer width 212 and the third chamfer width 214 may
still be smaller than the sum of the second chamfer width 312 and fourth chamfer width
314, because the first chamfer width 212 may be smaller than the second chamfer width
312.

[0088] Alternatively, the third chamfer width 214 of the third chamfer 204 may
be smaller than the fourth chamfer width 314 of the fourth chamfer 304. Preferably, the
third chamfer width 214 of the third chamfer 204 may be smaller than the fourth cham-
fer width 314 of the fourth chamfer 304 by at least 0.2 mm.

[0089] Fig. 4C illustrates a cross-sectional view of block 10, cut along line CS3.
Thus, Fig. 4C illustrates the fifth chamfer 206, arranged on the leading edge 20 of the
block 10, as well as the sixth chamfer 306, arranged on the trailing edge 30 of the block
10. As is illustrated in Fig. 4C, the fifth chamfer width 216 of the fifth chamfer 206 may
be greater than the sixth chamfer width 316 of the sixth chamfer 306. Yet, the sum of
the first chamfer width 212, the third chamfer width 214 and the fifth chamfer width
216 may still be smaller than the sum of the second chamfer width 312, the fourth
chamfer width 314 and the sixth chamfer width 316, because the first chamfer width
212 may be smaller than the second chamfer width 312, with the absolute difference be-
tween the first chamfer width 212 and the second chamfer width 312 being greater than
the absolute difference between the fifth chamfer width 216 and the sixth chamfer
width 316 and the third chamfer width 214 and the fourth chamfer width 314 being
equal.

[0090] Alternatively, the fifth chamfer width 216 of the fifth chamfer 206 may
be equal to or smaller than the sixth chamfer width 316 of the sixth chamfer 306.
[00091] Fig. 5 illustrates an exemplary embodiment of a V-shaped directional
tread pattern according to the present disclosure.

[0092] According to Fig. 5, some embodiments of the tread may comprise a sec-
ond set of consecutive blocks 50, generally corresponding to the first set of consecutive

blocks 10, which is arranged at an opposite side of the equatorial plane 16 of the tire. In
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some embodiments, as illustrated in Fig. 5, the second set of consecutive blocks 50 can
be provided axisymmetric to the first set of blocks 10, leading to a V-shaped tread pat-
tern which has a preferred rolling direction. The V shape provides the advantage of im-
proved water drainage properties, because, when the tire rolls in the preferred rolling
direction, water can be ejected from the contact patch by means of two opposite first
grooves in opposite axial directions of the tread. Thus, traction on wet roads can be im-
proved. While the directional pattern with the preferred rolling direction is advanta-
geous for wet road surfaces, other embodiments are possible.

[0093] For example, Fig. 6 illustrates an exemplary embodiment of an S-shaped
tread pattern according to the present disclosure. For some embodiments, according to
Fig. 6, the tread may comprise a second set of consecutive blocks 50 in addition to the
first set of consecutive blocks 10. The second set of consecutive blocks 50 may be ar-
ranged on an opposite side of the equatorial plane 16 of the tire. In contrast to the
above-described embodiment comprising a V-shaped tread pattern, the second set of
consecutive blocks 50 may be provided point-symmetric to the first set of blocks 10,

leading to an S-shaped tread pattern which does not have preferred rolling direction.

Tire footprint measurement

[0094] Within the context of this disclosure, a “tire footprint” means all parts of
the tire that come into contact with the ground when the tire is in inflated and loaded
condition. The tire footprint gives information about the behavior of a tread profile in
normal condition, i.e., from the tire footprint it can be seen, which parts of the blocks
come into contact with the ground under static loading conditions.

[0095] When analyzing a tire footprint, generally, the respective tire is inflated,
with the pressure depending on the type of the tire. For a standard radial passenger tire
with nominal section widths of195 mm and below, a tire pressure of 1.9 bar is used. For
a standard radial passenger tire with nominal section widths of 205 mm and above, a
tire pressure of 2.0 bar is used. For reinforced radial passenger tires of all sizes, a pres-
sure of 2.3 bar is used. For tires of commercial vans, trucks, etc., the standardized infla-
tion pressure according to the European Tyre and Rim Technical Organisation
(ETRTO) is used. All measurements are conducted under room ambient temperature.
[0096] The tire is then loaded at the following load conditions: For a radial pas-
senger tire, the tire is loaded with weight corresponding to 88% of the tire load index

according to ETRTO charts. Tires for commercial vans, trucks, etc. are loaded with
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weight corresponding to the ETRTO single load rated standard. To conduct the meas-
urement, ink may be applied to the tread profile and the tire may then be pushed
against a card according to the above specifications, leaving an ink footprint which can
then be analyzed. A footprint is evaluated on three tire portions which are equally
spaced by 120° over the circumference of the tire. The metrics that are analyzed in the

footprint are then averaged over the three measured portions.

Tire void volume and rubber volume measurement

[0097] The tire void volume in the context of this application is also measured
in footprint condition. IL.e., the tire is inflated in the same way as described above with
respect to the tire footprint measurement. The void volume is measured by a laser
measurement system which is capable of detecting, for each pixel, its relative depth
with respect to the tread surface. By this, a total void volume in the contact patch can be
calculated by integrating over all measured pixels. The total tread volume can be calcu-
lated as the product of the footprint width (FW) and the circumference (C) of the tire,
multiplied with the weighed mean depths of the first grooves. The total rubber volume
is then the difference between the total tread volume and the total void volume.
[0098] Measurement values given in the present disclosure refer to measure-
ments conducted in footprint condition and on new tires, which have not been exposed

to wear before the measurement.
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Claims

A tire for a vehicle comprising a tread, the tread comprising;:
a set of consecutive blocks arranged along a circumference of the tire; and
a plurality of first grooves arranged over the circumference of the tire, wherein
each of the plurality of first grooves is arranged between two blocks of the set of
consecutive blocks;
each of the set of consecutive blocks comprising:

a leading edge and a trailing edge,

a first chamfer arranged on a first portion of the leading edge and a sec-
ond chamfer arranged on a first portion of the trailing edge,

wherein the first chamfer has a first average width in the first portion of
the leading edge, and the second chamfer has a second average width in the first
portion of the trailing edge;

wherein the first average width is different from the second average
width.

The tire of claim 1, wherein the second average width is larger than the first av-

erage width.

The tire of any of the preceding claims, wherein the first average width differs

from the second average width by at least 0.2 mm.

The tire of any of the preceding claims, wherein the first portions of the leading

and the trailing edge are arranged at a shoulder region of the tire.

The tire of any of the preceding claims, wherein each of the set of consecutive
blocks further comprises:

a second portion of the leading edge and the trailing edge,

wherein the first portion of the leading edge and the trailing edge is arranged at

a position axial outward to the second portion.
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The tire of claim 5, wherein each of the set of consecutive blocks further com-
prises at least one of:
a third chamfer arranged on at least the second portion of the leading edge; and

a fourth chamfer arranged on at least the second portion of the trailing edge.

The tire of claim 6, wherein the third chamfer has a third average width in the
second portion of the leading edge, and the fourth chamfer has a fourth average
width in the second portion of the trailing edge, wherein the third average width
is different from the fourth average width, and preferably, the fourth average
width is larger than the third average width, and more preferably, the fourth av-

erage width differs from the third average width by at least 0.2 mm.

The tire of any of claims 6 or 7, wherein a sum of the first average width and the
third average width is different from a sum of the second average width and the

fourth average width.

The tire of any of claims 5 to 8, wherein each of the set of consecutive blocks fur-
ther comprises:

a third portion of the leading edge and the trailing edge,

wherein the third portion of the leading edge and the trailing edge is arranged at

a position axial inward to the second portion.

The tire of claim 9, wherein each of the set of consecutive blocks further com-
prises:

a fifth chamfer arranged on at least the third portion of the leading edge and a
sixth chamfer arranged on at least the third portion of the trailing edge,
wherein the fifth chamfer has a fifth average width in the third portion of the
leading edge, and the sixth chamfer has a sixth average width in the third por-
tion of the trailing edge.

The tire of claim 10, wherein a sum of the first average width, the third average
width and the fifth average width is different from a sum of the second average

width, the fourth average width and the sixth average width.
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The tire of claim 11, wherein the sum of the first average width, the third average
width and the fifth average width differs from the sum of the second average
width, the fourth average width and the sixth average width by at least 0.2 mm

and at most 3.5 mm.

The tire of any one of claims 9 to 12, wherein

the third portion of the leading edge or the trailing edge has an axial extension
of at least 25% and at most 40% of a half footprint width of the tire,

the second portion of the leading or trailing edge has an axial extension

of at least 25% and at most 55% of a half footprint width of the tire, and

the first portion of the leading or trailing edge has an axial extension

of at least 20% and at most 35% of a half footprint width of the tire.

The tire of any of claims 5 to 13, wherein a separation between two portions of
the leading and trailing edge is defined by either one of:

a recess in the respective edge between neighboring portions;

a variation in inclination angle of the respective edge to the circumferential di-
rection of the tire;

a direction or magnitude of curvature of the respective edge;

a stepwise increase or decrease in chamfer width;

a groove extending through the block in substantial circumferential direction; or

a combination thereof.

The tire of any one of the preceding claims, the tread further comprising;:
a plurality of sipes defining an edge ingredient, EI, corresponding to the ratio
between a sum of projected lengths of the plurality of sipes in an axial direction,
SAP, and the circumference of the tread, C, such that

_ > SAP

El = ——,
C

wherein the EI is at least 2 and at most 20.
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