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(57) Abstract: Tread for a tire being provided with a plurality of grooves (3) ex-
tending in an orientation having a non-zero angle A with circumferential orienta-
tion, at least two circumierentially adjacent grooves (3) delimiting a contact ele-
ment (4); the contact element (4) having at least one incision (35) extending in an
orientation substantially parallel to the grooves (3), the contact element being de-
limited 1nto sub-contact elements (6), on a plane perpendicular to the orientation in
which the plurality of grooves being extending and to the contact face, each sub-
contact elements (6) having a length Ls between the plurality of grooves and the at
least one 1ncision or between two 1ncisions, an outermost portion of each the sub-
contact element (6) having a radius Rs smaller than a radius Rt of an outline OL
of the tread at an intersection between the outline OL and the outermost portion,
the radius Rs of the outermost portion of the sub-contact elements 1s smaller than
or equal to 16.0 mm and greater than or equal to 5.0 mm.
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Description

Title of Invention: A TREAD FOR IMPROVING SNOW PER-
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FORMANCE
Technical Field

The present invention relates to a tread for a tire, 1n particular to a tread for a tire for

improving snow performance and wet performance at the same time.

Background Art

In recent years, a tire so-called “‘all-season” tire which has capability to drive on
wintry surface while maintaining high speed driving capability on non-wintry surface
1s beginning to popularize.

Also to a tire so-called “studless” tire which 1s suitable for driving on ice covered
and/or snow covered wintry surface, there 1s a desire to increase performance on non-
wintry surface that 1s not covered by ice nor snow while still improving performance
on wintry surface.

In order to increase performance on wintry surface especially snow performance, it 1s
known to increase locally contact pressure enabling a tread digging into snow surface
1s effective. It 1s also known that such the way impacts negatively performance on non-
wintry surface, as this way often the case decreases area of the tread contacting with
road surface.

JPO7101209 discloses a pneumatic tire provided with a plurality of blocks having a
circumferential length of 30 to S0mm, a radius of curvature of each the block Rb 1s
made smaller than a tire outline radius Ra in a range of 0.15 £ Ra/Rb £ 0.60 on a tire
circumierential cross section for improving irregular wear resistance and noise per-
formance.

W02004011282 discloses a pneumatic tire provided with blocks on a tread, the
blocks being provided with, on their contact face, a first arcuate portion having a center
of curvature at inner side of the tire and a second arcuate portion having a center of
curvature at exterior side of the tire on leading edge side and on trailing edge side ot
the blocks for improving irregular wear resistance.

JP10244813 discloses a pneumatic tire provided with blocks on a tread, the blocks
being divided into sub-blocks via sipe, and an outline of a contact face of the sub
blocks 1s formed to have smaller radius of curvature than a radius of curvature of an
outline of the tread for improving ice performance while maintaining snow per-

formance.
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However with the solutions disclosed in these documents, improvement on Snow per-
formance 1s not satisfactory. Also at the same time, degradation of wet performance 1s
not an acceptable level. Thus there 1s a desire to further improvement of snow per-
formance and on wet performance at the same time.

Theretore, there 1s a need for a tread for a tire which provides improvement both on
snow performance and on wet performance at the same time.

Definitions:

A “‘radial direction/orientation’ 1s a direction/orientation perpendicular to axis of
rotation of the tire. This direction/orientation corresponds to thickness orientation of
the tread.

An “‘axial direction/orientation” 1s a direction/orientation parallel to axis of rotation
of the tire.

A “‘circumferential direction/orientation” 1s a direction/orientation which 1s tangential
to any circle centered on axis of rotation. This direction/orientation i1s perpendicular to

both the axial direction/orientation and the radial direction/orientation.

A “tire” means all types of elastic tire whether or not subjected to an internal
pressure.
A “‘tread” of a tire means a quantity of rubber material bounded by lateral surtaces

and by two main surfaces one of which is intended to come into contact with ground
when the tire 1s rolling.

A “‘groove” 1s a space between two rubber faces/sidewalls which do not contact
between themselves under usual rolling condition connected by another rubber tace/
bottom. A groove has a width and a depth.

An “incision”, also referred to as a “‘sipe” 1s a narrow cutout formed toward radially
inwardly from a surface of a tread made by, for example a thin blade having a shape
like a knite blade. A width of the incision at the surface of the tread 1s narrower than a
groove, tor example less than or equal to 2.0mm. this incision may, different from the
groove, be partly or completely closed when such the incision 1s in a contact patch and
under usual rolling condition.

A “‘contact patch™ 1s a footprint of a tire mounted onto its standard rim as i1dentified
in tire standards such as ETRTO, JATMA or TRA, and intlated at 1ts nominal pressure
and under 1ts nominal load. A “width TW” of a contact face 1s a maximum contact
width of the contact patch along with an axis of rotation of the tire.

It 1s thus an object of the invention to provide a tread for a tire which provides 1m-

provement both on snow performance and on wet performance at the same time.
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Summary of Invention

|0021]  The present invention provides a tread for a tire having a contact face intended to
come 1nto contact with ground during rolling, the tread being provided with a plurality
of grooves of a depth D extending in an orientation having a non-zero angle A with cir-
cumferential orientation and opening to the contact face, at least two circumferentially
adjacent grooves of the plurality of grooves delimiting a contact element, the contact
clement having at least one incision opening to the contact face and extending in an
orientation substantially parallel to the orientation in which the closest plurality of
grooves being extending and radially inward orientation, the contact element being
delimited into at least two sub-contact elements via the plurality of grooves and the at
least one 1ncision, on a plane perpendicular to the orientation in which the plurality of
grooves being extending and to the contact face, each the at least one of the at least two
sub-contact elements having a length Ls, an outermost portion of each the sub-contact
clement constituting a part of the contact face, the outermost portion of the at least one
of the at least two sub-contact elements having a radius Rs smaller than a radius Rt of
an outline OL of the tread at an intersection between the outline OL and the outermost
portion, the radius Rs 1s smaller than or equal to 16.0 mm and greater than or equal to
5.0 mm.

[0022]  This arrangement provides an improvement both on snow performance and on wet
performance at the same time.

[0023]  Since an outermost portion of each the sub-contact element constituting a part ot the
contact face, the outermost portion of the at least one of the at least two sub-contact
clements having a radius Rs smaller than a radius Rt of an outline OL of the tread at an
intersection between the outline OL and the outermost portion, contact of the
outermost portion of the at least one of the at least two sub-contact elements at an 1n-
tersection between the outline OL and the outermost portion decreases thus increasing
a contact pressure which enables the sub-contact elements digging into snow surface
deeper. Such the effect 1s more emphasized due to the fact that a rubber material con-
stituting the contact element / the sub-contact element becomes relatively hard at low
temperature like on a snow ground. Therefore it 1s possible to improve snow per-
formance.

[0024] At high temperature like on a wet ground, the rubber material constituting the contact
clement / sub-contact element becomes relatively soft that allows the outermost portion
of the at least one of the at least two sub-contact elements deform as to increase contact
area contacting with ground. Therefore it 1s possible to maintain wet performance at
reasonable level.

[0025]  Since the radius Rs 1s smaller than or equal to 16.0 mm and greater than or equal to
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5.0 mm, it 1s possible to improve snow performance and wet performance at the same
time.

If this radius Rs 1s greater than 16.0 mm, there 1s a risk that decrease of contact of the
outermost portion of the at least one of the at least two sub-contact elements at an 1n-
tersection between the outline OL and the outermost portion becomes insufficient, thus
the sub-contact element encounters difficulty digging into snow surface due to 1in-
sufficient contact pressure. If this radius Rs 1s smaller than 5.0 mm, there 1s a risk that
the outermost portion of the at least one of the at least two sub-contact elements cannot
deform sufficiently even at high temperature like on the wet ground thus the sub-
contact element encounters difficulty maintaining wet performance due to insufficient
contact area contacting with ground. By setting this radius Rs less than or equal to 16.0
mm and greater than or equal to 5.0 mm, it 1s possible to improve snow performance
and wet performance at the same time.

This radius Rs 1s preferably less than or equal to 15.0 mm, more preferably less than
or equal to 13.0 mm, still more preferably less than or equal to 12.0 mm. This radius
Rs 1s preferably greater than or equal to 6.0 mm.

In another preferred embodiment, the intersection between the outline OL and the
outermost portion locates at a center region of the outermost portion.

According to this arrangement, 1t 1S possible to generate increased contact pressure
equally on both braking direction and acceleration direction thus possible to improve
snow performance efficiently.

In another preferred embodiment, the contact element contains less than or equal to 3
sub-contact elements.

If the contact element contains more than 5 sub-contact elements, there 1s a risk of 1n-
sufficient snow performance improvement because contact of the outermost portion of
the at least one of the at least two sub-contact elements at an intersection between the
outline OL and the outermost portion increases thus the sub-contact element en-
counters difficulty digging into snow surface due to decreased contact pressure. By
setting as to the contact element contains less than or equal to 5 sub-contact elements,
it 1s possible to improve snow performance and wet performance at the same time.

The contact element preferably contains less than or equal to 4 sub-contact elements,
more preferably less than or equal to 3 sub-contact elements.

In another preferred embodiment, all the sub-contact elements in the same contact
clement have the outermost portion having the radius Rs.

According to this arrangement, 1t 1s possible to uniformly generate increased contact
pressure within the contact element thus possible to improve snow performance ef-
ficiently.

In another preferred embodiment, the radius Rs 1s the same at each the sub-contact
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clement 1n the same contact element.
According to this arrangement, it 1s possible to uniformly generate increased contact

pressure within the contact element thus possible to improve snow performance ef-
ficiently.

In another preferred embodiment, the non-zero angle A with circumferential ori-
entation (absolute value) 1s greater than or equal to 30°.

If the non-zero angle A with circumfterential orientation (absolute value) 1s smaller
than 30°, there 1s a risk of insufficient snow performance improvement because an area
generating increased contact pressure 1n a contact patch decreases due to the non-zero
angle A which 1s equal or similar to an angle extending the contact element. By setting
the non-zero angle A with circumferential orientation (absolute value) 1s greater than
or equal to 30°, 1t 1s possible to improve snow performance while maintaining wet per-

formance.

Advantageous Effects of Invention

According to the arrangements described above, it 1s possible to provide a tread for a
tire which provides improvement both on snow performance and on wet performance

at the same time.

Brief Description of Drawings

Other characteristics and advantages of the invention arise from the description made
hereafter in reference to the annexed drawings which show, as nonrestrictive examples,
the embodiment of the invention.

In these drawings:

[f1g.1]F1g. 1 1s a schematic plan view of a tread according to a first embodiment of the
present invention;

[f1g.2]F1g. 2 1s a schematic cross sectional view taken along line II-1I in Fig. 1;
[f1g.3]F1g. 3 1s a schematic cross sectional view of a tread according to a second em-
bodiment of the present invention;

[f1g.4]Fi1g. 4 1s a schematic plan view of a tread according to a third embodiment of the

present invention;

Description of Embodiments

Preferred embodiments of the present invention will be described below referring to
the drawings.

A tread 1 for a tire according to a first embodiment of the present invention will be
described referring to Figs. 1 and 2. Fig. 1 1s a schematic plan view of a tread
according to a first embodiment of the present invention. Fig. 2 1s a schematic cross
sectional view taken along line 1I-1I in Fig. 1.

The tread 1 1s a tread for a tire having dimension 225/45R17 and comprises a contact
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face 2 intended to come into contact with the ground during rolling, and a plurality of
grooves 3 of a depth D (shown 1n Fig. 2) extending 1n an orientation having a non-zero
angle A (absolute value) with circumferential orientation as indicated by line XX’ and
opening to the contact face 2. The tread 1 also comprising 2 circumferential grooves
3(c) opening to the contact face 2 and extending along circumierential orientation. The
tread 1 comprising a contact element 4 being delimited via at least two circumfer-
entially adjacent grooves 3 of the plurality of grooves 3 and the circumferential groove
3(c) and/or an axial extremity of the tread 1. In this first embodiment, the depth D 1is
3.0 mm, and the non-zero angle A 1s 90° which is equal to axial orientation as
indicated by line YY’.

As shown 1n Fig. 1, the contact element 4 having at least one 1ncision 5 opening to
the contact face 2 and extending in an orientation substantially parallel to the ori-
entation in which the closest plurality of grooves 3 being extending and radially inward
orientation, the contact element 4 being delimited into at least two sub-contact
elements 6 via the plurality of grooves 3 and the at least one incision 3. In this first em-
bodiment, the contact element 4 1s delimited into two sub-contact elements 6.

The at least one incision 5 1s extending in the orientation substantially parallel to the
orientation in which the closest plurality of grooves 3 being extending, means that the
at least one incision 5 1s extending in the orientation within 20° (absolute value)
relative to the orientation in which the closest plurality of grooves 3 being extending.

As shown 1n Figs. 1 and 2, on a plane perpendicular to the orientation in which the
plurality of grooves 3 being extending and to the contact face 2, each the at least one of
the at least two sub-contact elements 6 having a length Ls, an outermost portion 61 of
ecach the sub-contact element 6 constituting a part of the contact face 2, the outermost
portion 61 of the at least one of the at least two sub-contact elements 6 having a radius
Rs smaller than a radius Rt of an outline OL of the tread 1 at an intersection IS
between the outline OL and the outermost portion 61, the radius Rs 1s smaller than or
equal to 16.0 mm. in this first embodiment, the length Ls of the sub-contact element 6
1s 8.5 mm, the radius Rs of the outermost portion 61 of the sub-contact element 6 1s
10.0 mm, 2 sub-contact elements has the same radius Rs and the intersection IS locates
at a center region of the outermost portion 61. The center region 1s a region of the
outermost portion 61 positioned at a center when the outermost portion 61 1s equally
divided into 3 along the length Ls of the sub-contact element 6.

Since an outermost portion 61 of each the sub-contact element 6 constituting a part of
the contact face 2, the outermost portion 61 of the at least one of the at least two sub-
contact elements 6 having a radius Rs smaller than a radius Rt of an outline OL of the
tread 1 at an intersection IS between the outline OL and the outermost portion 61,

contact of the outermost portion 61 of the at least one of the at least two sub-contact
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clements 6 at an intersection IS between the outline OL and the outermost portion 61
decreases thus increasing a contact pressure which enables the sub-contact elements 6
digging into snow surface deeper. Such the effect 1s more emphasized due to the fact
that a rubber material constituting the contact element 4 / the sub-contact element 6
becomes relatively hard at low temperature like on a snow ground. Therefore it 1s
possible to improve snow performance.

At high temperature like on a wet ground, the rubber material constituting the contact
clement 4 / sub-contact element 6 becomes relatively soft that allows the outermost
portion 61 of the at least one of the at least two sub-contact elements 6 deform as to
increase contact area contacting with ground. Therefore it 1s possible to maintain wet
performance at reasonable level.

Since the radius Rs 1s smaller than or equal to 16.0 mm and greater than or equal to
5.0 mm, it 1s possible to improve snow performance and wet performance at the same
time.

If this radius Rs 1s greater than 16.0 mm, there 1s a risk that decrease of contact of the
outermost portion 61 of the at least one of the at least two sub-contact elements 6 at an
intersection IS between the outline OL and the outermost portion 61 becomes 1n-
sufficient, thus the sub-contact element 6 encounters difficulty digging into snow
surface due to insufficient contact pressure. It this radius Rs 1s smaller than 5.0 mm,
there 1s a risk that the outermost portion 61 of the at least one of the at least two sub-
contact elements 6 cannot deform sufficiently even at high temperature like on the wet
ground thus the sub-contact element 6 encounters difficulty maintaining wet per-
formance due to insufficient contact area contacting with ground. By setting this radius
Rs less than or equal to 16.0 mm and greater than or equal to 5.0 mm, it 1s possible to
improve snow performance and wet performance at the same time.

This radius Rs 1s preferably less than or equal to 15.0 mm, more preferably less than
or equal to 13.0 mm, still more preferably less than or equal to 12.0 mm. This radius
Rs 1s preferably greater than or equal to 6.0 mm.

Since the intersection IS between the outline OL and the outermost portion 61 locates
at a center region of the outermost portion 61, 1t 1s possible to generate increased
contact pressure equally on both braking direction and acceleration direction thus
possible to improve snow performance efficiently.

Since the contact element 4 contains less than or equal to 5 sub-contact elements 6, it
1s possible to improve snow performance and wet performance at the same time.

If the contact element 4 contains more than 5 sub-contact elements 6, there 1s a risk
of insufficient snow performance improvement because contact of the outermost
portion 61 of the at least one of the at least two sub-contact elements 6 at an 1n-

tersection IS between the outline OL and the outermost portion 61 increases thus the
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sub-contact element 6 encounters difficulty digging into snow surface due to decreased
contact pressure.

The contact element 4 preferably contains less than or equal to 4 sub-contact
clements 6, more preferably less than or equal to 3 sub-contact elements 6.

Since all the sub-contact elements 6 1n the same contact element 4 have the
outermost portion 61 having the radius Rs, it 1s possible to uniformly generate
increased contact pressure within the contact element 4 thus possible to improve snow
performance efficiently.

Since the radius Rs 1s the same at each the sub-contact element 6 in the same contact
clement 4, it 1s possible to uniformly generate increased contact pressure within the
contact element 4 thus possible to improve snow performance efficiently.

Since the non-zero angle A with circumferential orientation (absolute value) 1s
greater than or equal to 30°, it 1s possible to improve snow performance while
maintaining wet performance.

If the non-zero angle A with circumfterential orientation (absolute value) 1s smaller
than 30°, there 1s a risk of insufficient snow performance improvement because an area
generating increased contact pressure 1n a contact patch decreases due to the non-zero
angle A which 1s equal or similar to an angle extending the contact element.

The grooves 3 and/or incision 5 may be provided in a shape of straight, curved, zig-
zagged or combination of these shapes, in plan view and/or in cut view of the tread 1.

The length Ls of each the sub-contact element 6 1n the same contact element 4 may
vary from one another.

The sub-contact elements 6 may be provided to whole the contact element 4, to the
contact element 4 1n a specific rib divided by the circumferential grooves 3(c) and/or
the axial extremity of the tread 1, or to the specific contact element 4 only.

A tread 21 according to a second embodiment of the present invention will be
described referring to Fig. 3. Fig. 3 1s a schematic cross sectional view of a tread
according to a second embodiment of the present invention. The construction of this
second embodiment 1s similar to that of the first embodiment other than the ar-
rangement shown 1n Fig. 3, thus description will be made referring to Fig. 3.

As shown 1n Fig. 3, the tread 21 comprises a contact face 22 intended to come 1nto
contact with the ground during rolling, and a plurality of grooves 23 of a depth D. The
tread 21 comprising a contact element 24 being delimited via two circumferentially
adjacent grooves 23 of the plurality of grooves 23.

As shown 1n Fig. 3, the contact element 24 having at least one incision 25 opening to
the contact face 22 and extending in radially inward orientation, the contact element 24
being delimited into at least two sub-contact elements 26 via the plurality of grooves

23 and the at least one 1ncision 25. In this second embodiment, the contact element 24
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1s delimited into three sub-contact elements 26 via the two incisions 235.

As shown 1n Fig. 3, on a plane perpendicular to the orientation in which the plurality
of grooves 23 being extending and to the contact face 22, each the at least one of the at
least two sub-contact elements 26 having a length Ls, an outermost portion 261 of each
the sub-contact element 26 constituting a part of the contact face 22, the outermost
portion 261 of the two circumferentially outward sub-contact elements 26 having a
radius Rs smaller than a radius Rt of an outline OL of the tread 21 at an intersection IS
between the outline OL and the outermost portion 261, an intermediate sub-contact
element 26 having a radius equal to the radius Rt of the outline OL of the tread 21.

As shown 1n Fig. 3, one of the two circumferentially outward sub-contact elements
26 has the radius Rs directly connected to a circumferentially outermost extremity of
the sub-contact element 26 1n both ends, and another one of the two circumferentially
outward sub-contact elements 26 has the radius Rs connected to a circumterentially
outermost extremity of the sub-contact element 26 via short straight lines substantially
parallel to the outline OL. Both the two circumferentially outward sub-contact
elements 26, the intersection IS locates at a center region of the outermost portions
261. In this second embodiment, the radius Rs of one of the two circumierentially
outward sub-contact elements 26 directly connected to a circumferentially outermost
extremity of the sub-contact element 26 1n both ends 1s 10.0 mm, and the radius Rs of
another one of the two circumferentially outward sub-contact elements 26 connected to
a circumterentially outermost extremity of the sub-contact element 26 via short straight
lines substantially parallel to the outline OL 1s 6.0 mm.

Since the contact element 24 1s provided with the sub-contact elements 26 with or
without the radius Rs having different radius Rs, it 1s possible to give different func-
tionality to each the sub-contact element 26, thus various performances can be
improved simultaneously 1n a balanced manner.

A tread 31 according to a third embodiment of the present invention will be
described referring to Fig. 4. Fig. 4 1s a schematic plan view of a tread according to a
third embodiment of the present invention. The construction of this third embodiment
1s similar to that of the first and the second embodiments other than the arrangement
shown 1n Fig. 4, thus description will be made referring to Fig. 4.

As shown 1n Fig. 4, the tread 31 comprises a contact face 32 intended to come 1nto
contact with the ground during rolling, and a plurality of grooves 33 ot a depth D (not
shown) extending in an orientation having a non-zero angle A (absolute value) with
circumfierential orientation as indicated by line XX’ and opening to the contact face 32.
The tread 31 comprising a contact element 34 being delimited via at least two circum-
ferentially adjacent grooves 33 of the plurality of grooves 33. In this third embodiment,

the depth D 1s 8.0 mm, and the non-zero angle A varies between 30° to 88° as to make
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the contact element 34 extending obliquely against circumfterential orientation.
As shown 1n Fig. 4, the contact element 34 having at least one incision 35 opening to

the contact face 32 and extending 1n an orientation substantially parallel to the ori-
entation in which the closest plurality of grooves 33 being extending and radially
inward orientation, the contact element 34 being delimited into at least two sub-contact
clements 36 via the plurality of grooves 33 and the at least one incision 35. An
outermost portion 361 of each the sub-contact element 36 1s constituting a part of the
contact face 32. In this third embodiment, the contact element 34 1s delimited into two
sub-contact elements 36.

In case applying the present invention to the tread like this third embodiment, a
portion containing a radius Rs (not shown) on the outermost portion 361 of the sub-
contact element 36 may be provided on whole the sub-contact elements 36, partly in
one of the sub-contact elements 36. Different radius Rs may be combined within one
single sub-contact element 36, or the radius Rs varies along with the orientation in
which the contact element 34, the groove 33, the incision 35 or the sub-contact element
36 1s extending.

The invention 1s not limited to the examples described and represented and various

modifications can be made there without leaving its framework.

Examples

In order to confirm the effect of the present invention, three types of block samples
of Examples to which the present invention 1s applied and other types of block samples
of Reference and Comparative Examples were prepared.

The Examples were block samples as described in the above the first embodiment;
the block sample (= the contact element) having one incision, by the incision the block
sample 1s divided into 2 sub-contact elements, a height ot the contact element (= depth
D of the plurality of grooves) equals to 8.0 mm, the angle A equals to 90 degrees, the
length Ls of each the sub-contact element equals to 8.5 mm, the radius Rs of the
outermost portion equals to 6.0 mm, 10.0 mm and 16.0mm respectively from the
Example 1 to 3. The Comparative Examples were also block samples having the same
configuration as Examples except the radius Rs of the outermost portion equals to 4.0
mm and 20.0 mm respectively from the Comparative Example 1 and 2. The Reference
was also a block sample having the same configuration as Examples but without the
radius Rs of the outermost portion. All the Examples, Comparative Examples and
Reference had the same radius Rt of 350.0 mm and were made of the same rubber
material.

Snow performance tests:

The {riction coetficient measurement on snow were carried out with the above
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Example and Reference sliding at a given condition (a displacement: 0 to 0.03 m, a
speed: O to 0.5 m/s, and an acceleration: 5 m/s2) over a hard pack snow track, set at
about -10°C with a CTI penetrometer reading of about 88 in accordance with Standard
ASTM F18035, with an imposed normal stress (about 300 kPa). The forces generated 1n
a direction of travel (Fx) of each of the Example and Reference and in another
direction perpendicular to the travel (Fz) were measured. The Fx/Fz ratio determines
the friction coefficient of each of the Examples, Comparative Examples and Reference
on the snow. This test, the principle of which i1s well known to a person skilled in the
art (see, for example, an article entitled “Investigation of rubber friction on snow for
tires” written by Sam Ella, Pierre-Y ves Formagne, Vasileios Koutsos and Jane R.
Blackford (38th LEEDS-Lyons Symposium on tribology, Lyons, 6-9 Sep. 2011))
makes 1t possible to evaluate, under representative conditions, the grip on snow which
would be obtained after a running test on a vehicle fitted with tires whose tread 1s

composed of the same contact elements.
The results are shown 1n table 1. In this table 1, results are represented by an index of

100 for Reference, higher the number indicates better the performance. Within 2 points
difference on this comparison could be considered as acceptable.

Wet performance tests:

The friction coefficient measurement on wet were carried out with the above
Example and Reference sliding at a given condition (a load: for example 3 kg/cm?2, a
speed: O to 5 m/s and an acceleration: 100 m/s2) over a road cores made of BBTM type
asphalt concrete according to the standard NFP 98-137 covered by 1 mm deep water of
25 °C 1n a direction of travel of each of the Example and Reference were measured. A
maximum friction coefficient detected during sliding while varying a slip ratio from O
to 50% determines the friction coetficient of each of the Examples, Comparative
Examples and Retference on the wet.

The results are also shown 1n table 1. In this table 1, results are represented by an

index of 100 for Reference, higher the number indicates better the performance.
[ Table 1]

Reference CEE;E?;?ETQ Example | | Example 2 | Example 3 C]’;f;ﬂ ?llj?;l;e
Radius Rs (mm) - 4.0 6.0 10.0 16.0 20.0
Snow performance (1ndex) 100 111 107 104 101 09
Wet performance (1ndex) 100 92 104 104 107 -

As seen from table 1, the Examples show improvement both on snow performance

and on wet performance at the same time, which cannot be achieved by treads

disclosed 1n prior arts.

Reference Signs List

1,21, 31 tread
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2, 22, 32 contact face

3, 23, 33 groove

4. 24 34 contact element

5, 25, 35 1ncision

6, 26, 36 sub-contact element

61, 261, 361 outermost portion
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Claims

A tread (1) for a tire having a contact face (2) intended to come 1nto
contact with ground during rolling, the tread (1) being provided with a
plurality of grooves (3) of a depth D extending in an orientation having
a non-zero angle A with circumferential orientation (absolute value)
and opening to the contact face (2),

at least two circumferentially adjacent grooves of the plurality of
grooves (3) delimiting a contact element (4),

the contact element (4) having at least one incision (35) opening to the
contact face (2) and extending 1n an orientation substantially parallel to
the orientation 1in which the closest plurality of grooves (3) being
extending and radially inward orientation, the contact element (4) being
delimited into at least two sub-contact elements (6) via the plurality of
grooves (3) and the at least one 1ncision (35),

on a plane perpendicular to the orientation in which the plurality of
grooves (3) being extending and to the contact face (2), each the at least
one of the at least two sub-contact elements (6) having a length Ls, an
outermost portion (61) of each the sub-contact element (6) constituting
a part of the contact face (2), the outermost portion (61) of the at least
one of the at least two sub-contact elements (6) having a radius Rs
smaller than a radius Rt of an outline OL of the tread (1) at an 1n-
tersection between the outline OL and the outermost portion (61),

the tread being characterized in that the radius Rs 1s smaller than or
equal to 16.0 mm and greater than or equal to 5.0 mm.

The tread (1) according to Claim 1, wherein the intersection between
the outline OL and the outermost portion (61) locates at a center region
of the outermost portion (61).

The tread (1) according to Claim 1 or Claim 2, wherein the contact
clement (4) contains less than or equal to 5 sub-contact elements (6).
The tread (1) according to any one of the Claims 1 to 3, wherein all the
sub-contact elements (6) 1n the same contact element (4) have the
outermost portion (61) having the radius Rs.

The tread (1) according to Claim 4, wherein the radius Rs 1s the same at
cach the sub-contact element (6) 1n the same contact element (4).

The tread (1) according to any one of the Claims 1 to 5, wherein the
non-zero angle A with circumferential orientation (absolute value) 1s

greater than or equal to 30°.
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|Claim 7] A tire having a tread according to any one of the Claims 1 to 6.
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