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TRUCK TIRE TREAD AND TRUCK TIRE

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention relates generally to a tire tread. More specifically, this
invention relates to tire treads for heavy trucks, in particular tires for free-rolling wheels

thereof (so called steer positions and trailer positions), especially tires for steer positions.

Description of the Related Art

[0002] Tire treads generally extend about the outer circumference of a tire to
operate as the intermediary between the tire and a surface upon which it travels (the operating
surface). Contact between the tire tread and the operating surface occurs along a footprint of
the tire. Tire treads provide grip to resist tire slip that may result during tire acceleration,
braking, and/or cornering. Tire treads may also include tread elements, such as ribs or lugs,
and tread features, such as grooves and sipes, each of which may assist in providing target tire
performance when a tire is operating under particular conditions. The tread pattern generally
includes repetitions of identical sub-patterns, the length of such sub-pattern being referred to
as the “pitch”. Each rib (seen in isolation) may have its own pitch and this pitch may be
different from the pitch of the full tread including all tread elements and features.

[0003] One common problem faced by tire manufacturers is how to increase the
wear resistance.

[0004] A solution is to increase the ratio of the tread surface being in contact with
the operating surface. This ratio is known as the Contact Surface Ratio (CSR). Increasing the
CSR is known to be beneficial for wear life. However, increasing the CSR is also known for
harming the wet braking adherence performance of the tread. Wet braking adherence
performance is a very important element that must not only be obtained with an unworn tread
but also throughout the useful life of the tread as it progressively wears out.

[0005] TIrregular wear is also a great concern as it can provoke vibrations becoming
sensible by the driver in the steering wheel or produce a poor looking wear pattern, both of

which leading to the tire being often removed from service at an early stage of its wear life.
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[0006] Therefore, to further increase the wear performance of tires it may be
desirous to propose a novel way to design a tire tread that would not result in compromising

its wet braking performance or its resistance to irregular wear.

SUMMARY OF THE INVENTION

[0007] The invention provides for a heavy truck tire tread having a longitudinal
direction, a lateral direction and a thickness direction, said tread having a ground-engaging
contact surface and comprising at least four main longitudinal grooves defining at least five
main longitudinal ribs, the at least four main longitudinal grooves comprising at least one and
not more than three open grooves and at least two partially hidden grooves, each of said at
least two partially hidden grooves comprising openings to the ground-engaging contact
surface and an undersurface channel that is connected to the openings by ducts extending
substantially in the thickness direction, longitudinal sipes extending substantially along the
longitudinal direction connecting successive openings to the channel, said tread comprising at
least two non-shoulder main ribs, said at least two non-shoulder main ribs comprising lateral
sipes extending in the lateral direction, the tread comprising at least 120 of said lateral sipes,
wherein for each partially hidden groove:

- atotal surface area of all openings is less than 200 cm?;
- an average height of said channel is greater than 5 mm; and

- an average section area of said channel is greater than 15 mm?.

[0008] Preferably, the total surface area of all openings is less than 100 cm?.

[0009] Preferably, the average section area of all ducts having a mean section area of
at least 5 mm? is less than 100 mm?.

[0010] Preferably, the ratio between an average height of said lateral sipes and a
tread depth is greater than 0.33.

[0011] Preferably, the ratio between the average height of said lateral sipes and the
tread depth is greater than 0.5 and wherein the tread comprises at least 300 of said lateral

sipes.
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[0012] Preferably, the ratio between the average section area of all said ducts having
a mean section area of at least 5 mm? and the average section area of the longitudinal channel
is less than 1.

[0013] Preferably, each partially hidden groove comprises at least 100 openings to
the ground-engaging contact surface (more preferably, at least 200).

[0014] Preferably, said lateral sipes are connected to the ducts.

[0015] Preferably, each of said ducts has at least one lateral edge sipes.

[0016] Preferably, said longitudinal sipes are undulated along the longitudinal
direction of the tread.

[0017] Preferably, said lateral sipes are undulated along the lateral direction of the
tread.

[0018] Preferably, said lateral and longitudinal sipes are undulated along the
thickness direction of the tread.

[0019] Preferably, the tread pattern is directional.

[0020] Preferably, said lateral sipes are inclined relative to the lateral direction.

[0021] Preferably, said lateral sipes are inclined relative to the thickness direction.

[0022] The invention also provides for a heavy truck tire comprising such a tread.

[0023] The foregoing and other objects, features and advantages of the invention
will be apparent from the following more detailed descriptions of a particular embodiment of

the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] FIG. 1 is a front view of a heavy truck tire comprising an embodiment of the
disclosed tire tread.

[0025] FIG. 2 is a perspective view of the heavy truck tire of FIG. 1.

[0026] FIG. 3 is a front view of part of the tread of FIG. 1 and 2 showing details of
its design at a much bigger scale.

[0027] FIG. 4 is a section view of the tread taken along curved line A-A on FIG. 3
showing other details of its design.

[0028] FIG. § is a magnified view of a detail D taken form FIG. 4.
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DETAILED DESCRIPTION OF A PARTICULAR EMBODIMENT

[0029] Reference will now be made in detail to an embodiment of the invention,
example of which is illustrated in the drawings. This example is provided by way of
explanation of the invention.

[0030] As shown in FIG. 1 and 2, a heavy truck tire 1 comprises a tread 2 according
to an embodiment of the invention.

[0031] The tread 2 has a contact surface CS for engaging the operating surface on
which the tire is rolling and the tire has sidewalls SW.

[0032] The tread has a longitudinal direction (also referred to as the circumferential
direction), a lateral direction (also referred to as the axial or transverse direction) and a
thickness direction (also referred to as the tread depth direction).

[0033] The tread has four main longitudinal grooves 3, 4, 5 and 6 going continuously
around the circumference of the tire. Between tread shoulders 7 and 8, the four main
longitudinal grooves define five main ribs 9, 10, 11, 12 and 13.

[0034] As better visible form the section view of FIG. 4, the tread may also include
sacrificial ribs 14 and 15 defined respectively next to the shoulders 7 and 8 by sacrificial
grooves 16 and 17. Compared to main ribs, sacrificial ribs are much thinner and their contact
surface is offset to a lower radius. Sacrificial ribs have been used for years in heavy truck
tires, especially for long haul steer axle application, to combat irregular wear; they are not
providing a significant effect on the traction or braking performances of the tire.

[0035] The main grooves 3 and 6 closest to the tread shoulders will now be referred
to as the “shoulder grooves”. The main grooves 4 and 5 located in the center of the tread will
now be referred to as the “intermediate grooves”.

[0036] The main ribs 9 and 13 between shoulders and shoulder grooves will now be
referred to as the “shoulder ribs”. The main ribs 10 and 12 between shoulder grooves and
intermediate grooves will now be referred to as the “intermediate ribs”. The rib 11 between
the two intermediate grooves 4 and 5 will now be referred to as the “center rib”. In a tread
having six main ribs (and not five as in the described embodiment), there would be two center

ribs, one on either side of a center groove.
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[0037] As better visible on the combination of FIG. 3 and 4 which are showing a
portion of the disclosed tread 2 at a much bigger scale, the main grooves 3, 4, 5 and 6 are
either open grooves or partially hidden grooves. A partially hidden groove is a groove which
is not fully visible because openings alternate with portions where only a narrow cut is
connecting an undersurface channel to the contact surface of the tread. Narrow cuts in tread
are referred to as “sipes”. Compared to an open groove, a partially hidden groove allows for a
greater contact surface area but is still able to efficiently convey water out of the contact patch
when the tire is rolling on a wet ground.

[0038] According to the invention, the tread has at least one and not more than three
open grooves and at least two partially hidden grooves.

[0039] In an embodiment of the invention and as represented in the drawings, the
two shoulder grooves 3 and 6 are open grooves and the two intermediate grooves 4 and 5 are
partially hidden grooves.

[0040] In the partially hidden grooves 4 and S, openings 41 and 51 in the contact
surface CS connect respectively with undersurface channels 42 and 52 via ducts 43 extending
in the thickness direction of the tread.

[0041] It is apparent especially from FIGS. 4 and 5, that at a point in the wear life of
the tread, the tread will have worn to an extent that the channels emerge at the contact surface
and provide additional open grooves.

[0042] In the embodiment of FIGS. 1 to 5, the ducts have a generally cylindrical
shape. In this embodiment, the openings have a diameter of 4 mm (section area of 12.6 mm?)
and there are 240 of them for each intermediate groove in this embodiment of the invention.
The total surface area of the openings is therefore as low as 60.3 cm?.

[0043] The undersurface channels 42 and 52 are 5 mm wide and 7 mm high in
average, their average section area being 31 mm?.

[0044] In this embodiment, the section area of the ducts is much smaller than the
section area of the channels, the ratio between the section area of the ducts and the section
area of the longitudinal channel is about 0.4. If the ducts have variable sections along their
length and different sizes between, this ratio must be calculated using the average section area

of those ducts having a mean section area of at least 5 mm?, excluding smaller ones from the
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average. Similarly if the channel has a variable section area along its length, it has to be
averaged over its full length.

[0045] The drawings showing only one embodiment with cylindrical ducts, it is
understood that ducts may have a different size or shape (the openings being for instance
substantially rectangular with the longer side in the longitudinal direction) and the ducts may
be in a different number. For instance, another embodiment of the invention would have a
lower number of ducts, the ducts having a greater section area.

[0046] Longitudinal sipes 44 and 54 connect their respective channel and ducts to
the contact surface CS as best visible from FIG. 5. Those sipes may be straight as shown by
the section view or they may be undulated along the thickness direction of the tread in order
for both sides of the sipe to interlock when the tread rubber is being compressed in the tire
contact patch.

[0047] The intermediate ribs 10 and 12 have lateral sipes 105 and 125 extending
across them. Those sipes may be more or less high but preferably (as shown in dotted lines on
FIG. 4 and 5) their height is comparable to the length of the ducts 43 on which they connect.

[0048] The ratio between the average height of said lateral sipes and the tread depth
is about 0.65 in this embodiment. There are 120 lateral sipes for each intermediate rib in this
embodiment.

[0049] As shown on FIG. 3, seen from above the contact surface, the lateral sipes are
inclined from the lateral direction. This inclination angle is between 10° and 40°, for instance
25° as shown here when considering where the lateral sipes intersect the edges of the
intermediate ribs on the contact surface. In this embodiment, the lateral sipes undulate along
their length.

[0050] The center rib 11 also has similar lateral sipes 115 and in the same number as
in an intermediate rib. Those sipes are not inclined relative to the lateral direction in order for
the tread to keep a substantially symmetric pattern. The full tread has therefore a total of 360
lateral sipes.

[0051] The shoulder ribs 9 and 13 may have engravings 91 and 13. Those

engravings are preferably very shallow to keep the shoulder ribs as solid as possible.
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[0052] Narrow lateral edge sipes (so-called micro-sipes) 92, 93, 103 are molded
along both edges of the shoulder ribs 9 and 13 and on the facing edges of the intermediate ribs
10 and 12. Similar lateral edge sipes 45 and 46 are connected to the ducts 43.

[0053] Starting from the contact surface CS, lateral sipes and micro-sipes may be
inclined by a small angle from the tread thickness direction toward the entrance of the
footprint (that is to say in the rotation direction of the tire, see arrows on the shoulders of the
tread). This angle is between 5° and 25°, for instance 12°.

[0054] As visible on FIG. 4, the bottom of the open grooves is protected by stone
ejectors 35. Stone ejectors may also be provided at the bottom of the channels in their open
sections (where the ducts connect to the channel).

[0055] As visible on the drawings, the tread pattern is directional, meaning that the
tire has to be mounted in a given direction to perform consistently. The preferred rolling
direction is generally indicated by arrows molded on the shoulders of the tread.

[0056] It should be understood from the foregoing description that various
modifications and changes may be made to the embodiments of the present invention without
departing from its true spirit. The foregoing description is provided for the purpose of
illustration only and should not be construed in a limiting sense. Only the language of the

following claims should limit the scope of this invention.



WO 2017/039679 PCT/US2015/048468

CLAIMS

What is claimed is:

I. A heavy truck tire tread (1) having a longitudinal direction, a lateral direction and a
thickness direction, said tread having a ground-engaging contact surface (CS) and comprising at
least four main longitudinal grooves (3, 4, 5, 6) defining at least five main longitudinal ribs (9,
10, 11, 12, 13), the at least four main longitudinal grooves comprising at least one and not more
than three open grooves (3, 6) and at least two partially hidden grooves (4, 5), each of said at
least two partially hidden grooves comprising openings (41, 51) to the ground-engaging contact
surface and an undersurface channel (42, 52) that is connected to the openings by ducts (43, 53)
extending substantially in the thickness direction, longitudinal sipes (44, 54) extending
substantially along the longitudinal direction connecting successive openings to the channel, said
tread comprising at least two non-shoulder main ribs (10, 11, 12), said at least two non-shoulder
main ribs comprising lateral sipes (105, 115, 125) extending in the lateral direction, the tread
comprising at least 120 of said lateral sipes, wherein for each partially hidden groove:

- atotal surface area of all openings is less than 200 cm?;

- an average height of said channel is greater than 5 mm; and

- an average section area of said channel is greater than 15 mm?.

2. A heavy truck tire tread according to claim 1 wherein the total surface area of all openings is
less than 100 cm?2.

3. A heavy truck tire tread according to any preceding claim wherein the average section area
of all ducts having a mean section area of at least 5 mm? is less than 100 mm?2.

4. A heavy truck tire tread according to any preceding claim wherein the ratio between an
average height of said lateral sipes and a tread depth is greater than 0.33.

5. A heavy truck tire tread according to any preceding claim wherein the ratio between the
average height of said lateral sipes and the tread depth is greater than 0.5 and wherein the tread

comprises at least 300 of said lateral sipes.
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6. A heavy truck tire tread according to any preceding claim wherein the ratio between the
average section area of all said ducts having a mean section area of at least 5 mm? and the
average section area of the longitudinal channel is less than 1.

7. A heavy truck tire tread according to any preceding claim wherein each partially hidden
groove comprises at least 100 openings to the ground-engaging contact surface.

8. A heavy truck tire tread according to any preceding claim wherein said lateral sipes are
connected to the ducts.

9. A heavy truck tire tread according to any preceding claim wherein each of said ducts has at
least one lateral edge sipes (45).

10. A heavy truck tire tread according to any preceding claim wherein said longitudinal sipes
are undulated along the longitudinal direction of the tread.

11. A heavy truck tire tread according to any preceding claim wherein said lateral sipes are
undulated along the lateral direction of the tread.

12. A heavy truck tire tread according to any preceding claim wherein said lateral and
longitudinal sipes are undulated along the thickness direction of the tread.

13. A heavy truck tire tread according to any preceding claim wherein the tread pattern is
directional.

14. A heavy truck tire tread according to any preceding claim wherein said lateral sipes are
inclined relative to the lateral direction.

15. A heavy truck tire tread according to any preceding claim wherein said lateral sipes are
inclined relative to the thickness direction.

16. A heavy truck tire comprising a tread according to any preceding claim.
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