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Description

Technical Field

[0001] Thepresent invention relates toapneumatic tire andparticularly relates to apneumatic tire that allowsenhancing
braking performanceonwet road surfaces and icy and snowy road surfaces and suppressing poor appearancegenerated
during vulcanization molding, without changing the appearance of a tire.

Background Art

[0002] During vulcanizationmolding of a pneumatic tire including a plurality of sipes in a tread portion, a problemoccurs
in which rubber forming the tread portion (tread rubber) bonds to a tire mold, generating poor appearance in a vulcanized
pneumatic tire. Such a bonding between the tire mold and the tread rubber is significant in winter tires in which a large
number of sipes are disposed in a tread portion.With respect to this problem,when using a sectional tiremold that forms a
tread portion by sectors divided in a tire circumferential direction, reducing the number of sipes in the vicinity of a sector
dividing position and shortening the length of the sipes in a tirewidth direction hasbeenproposed (for example, seePatent
Documents 1, 2).
[0003] However, thismethod involvesaproblemofcausingachange in theappearanceofa tirebecause thepresenceof
sipes and the length thereof are different between the vicinity of the sector dividing position and other portions. Further,
reduction in the number of sipes and the length thereof causes deterioration in wet performance (braking performance on
wet roadsurfaces) andsnowperformance (brakingperformanceon icyandsnowy roadsurfaces), bothofwhicharebased
on the sipes, and thus there is a risk that a sufficient tire performance originally intendedmay not be obtained. Pneumatic
tires, eachhaving a tire tread, inwhich eachof a plurality of treadblocks comprises both, two-dimensional sipes and three-
dimensional sipes, are known from each of documents JP 2005 041339A, JP 2012 041024 A, JP 2005 205988 A and
[0004] JP 2013 136366 A.

Citation List

Patent Literature

[0005]

Patent Document 1: JP 3494511 B
Patent Document 2: JP 4411975 B

Summary of Invention

Technical Problem

[0006] An object of the present invention is to provide a pneumatic tire that allows enhancing braking performance on
wet roadsurfacesand icyandsnowy roadsurfacesandsuppressing theoccurrenceofpoorappearance,without changing
the appearance of a tire.

Solution to Problem

[0007] Apneumatic tireaccording toanembodiment of thepresent invention forachieving theobject describedabove, is
defined in claim 1. Preferred embodiments of the invention are defined in the dependent claims.

Advantageous Effects of Invention

[0008] As described above, in a pneumatic tire according to an embodiment of the present invention including a tread
portion formed by a plurality of sectors divided in a tire circumferential direction, a plurality of rows of land portions are
defined by a plurality of circumferential grooves, the land portions including a plurality of sipes extending in a tire width
direction. The plurality of sipes include a three-dimensional sipe and a two-dimensional sipe, and a ratio R1 of the number
of a plurality of the three-dimensional sipes in a first boundary region is smaller than a ratioRt of the number of a plurality of
the three-dimensional sipes in all of the tread portion. Thus, bonding between a tire mold and tread rubber can be
prevented, and theoccurrenceof poor appearancecanbesuppressed.Specifically, the two-dimensional sipe is formedby
a blade having less unevenness in a depth direction, and the blade tends to comeout easily after vulcanization. The three-
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dimensional sipe is formedbyabladehavingmoreunevenness in thedepthdirection, and theblade tends to comeout less
easily after vulcanization. Accordingly, a few of the three-dimensional sipes, from which the blades come out less easily,
can bedisposed (disposingmanyof the two-dimensional sipes, fromwhich theblades comeoutmore easily) in the vicinity
of a sector dividing position (first boundary region) where the tread rubber tends to bond to the tire mold easily, and thus
bonding between the tiremold and the tread rubber can be prevented.On the other hand, the two-dimensional sipe, which
hasa simpler structure than that of the three-dimensional sipe, tends to yield lower running performancebasedon the sipe
(wet performanceand snowperformance) than that of the three-dimensional sipe,However, since a regionwhere the ratio
of thenumberof the three-dimensional sipes is reduced is limited to thefirst boundary regionwherecontribution tobonding
between the tiremold and the tread rubber is great, still a sufficient number of the three-dimensional sipes can be provided
on a tire as a whole, and good running performance based on the plurality of sipes (wet performance and snow
performance) can be obtained. By using the two-dimensional sipe or the three-dimensional sipe, that is, by using a
difference in the sipe structure along the depth direction, rather than the sipe shape appearing on the tread surface, to
adjust the easinesswithwhich ablade comesout (the difficultywithwhich the rubber and themold bond), this has noeffect
on the appearance of the tire (the sipe shape appearing on the tread surface).
[0009] In a preferred embodiment of the present invention, a ratio R1/Rt of a ratio R1 and a ratio Rt is preferably not
greater than 0.80. The ratio of the three-dimensional sipes in the first boundary region can thus be sufficiently reduced to
prevent bonding between the tire mold and the tread rubber, and the occurrence of poor appearance can be advanta-
geously suppressed.
[0010] In anembodiment of thepresent invention, the plurality of rowsof land portions include threeormore rowsof land
portions including a pair of shoulder land portions, andall of the land portions include aplurality of sipes. In anembodiment
according to apreferred configuration, the ratio of thenumber of the three-dimensional sipesdisposed in the first boundary
region of each of the land portions with respect to the total number of the plurality of sipes disposed in the first boundary
region of each of the land portions is R1’; and the ratio of the number of the three-dimensional sipes in an entire
circumference of each of the land portions with respect to the total number of the plurality of sipes in the entire
circumference of each of the land portions is Rt’, a ratio R1’ / Rt’ in the shoulder land portion is preferably smaller than
a ratioR1’ /Rt’ inanyother landportion.A relationshipofa ratioR1’ /Rt’ ofeachof the landportionscan thusbeset to reduce
the ratio of the three-dimensional sipes included in the first boundary region in the shoulder land portion where bonding
between the tire mold and the tread rubber is relatively easily generated, and such a configuration effectively prevents
bonding between the tiremold and the tread rubber and advantageously suppresses the occurrence of poor appearance.
[0011] In anembodiment of the present invention, the plurality of rowsof land portions include threeormore rowsof land
portions including a pair of shoulder land portions, and in a configuration inwhich: all of the land portions have a plurality of
sipes; the ratio of the number of the three-dimensional sipes disposed in the first boundary region of each of the land
portions with respect to the total number of a plurality of sipes disposed in the first boundary region of each of the land
portions is R1’; and the ratio of the number of the three-dimensional sipes in an entire circumference of each of the land
portionswith respect to the total number of a plurality of sipes in the entire circumference of each of the land portions isRt’,
an inclination angle, with respect to the tire width direction, of the plurality of sipes provided in the first boundary region of a
land portion having a smallest ratio R1’ / Rt’ is preferably smaller than an inclination angle, with respect to the tire width
direction, of the plurality of sipes provided in the first boundary region of any other land portion. Generally, the smaller an
inclination angle of a sipe is, the lesseasily a blade forming the sipe comesout, and thusan inclination angle of a sipeanda
ratio R1’ / Rt’ can be associated to reduce the ratio of the three-dimensional sipes included in the first boundary region
where the inclination angle of the plurality of sipes is small and the blades come out less easily, effectively preventing
bonding between the tiremold and the tread rubber and advantageously suppressing the occurrence of poor appearance.
[0012] In a preferred embodiment of the present invention, when a range within 5mm on one side of the sector dividing
position in the tire circumferential direction is defined as a second boundary region, a ratio R1 of the number of the three-
dimensional sipes disposed in the first boundary regionwith respect to the total number of the plurality of sipes disposed in
the first boundary region and a ratio R2 of the number of the three-dimensional sipes disposed in the second boundary
region with respect to the total number of the plurality of sipes disposed in the second boundary region preferably satisfy
the relationship R1 > R2. Thus setting a relationship between the ratios R1, R2 reduces the ratio of the three-dimensional
sipes toward the sector dividing position, effectively preventing bonding between the tire mold and the tread rubber and
advantageously suppressing the occurrence of poor appearance.
[0013] In apreferredembodiment of thepresent invention, anaverageD1of themaximumdepthsof theplurality of sipes
disposed in the first boundary region and an average Dt of the maximum depths of the plurality of sipes in all of the tread
portion preferably satisfy the relationship D1 < Dt. Generally, the smaller a maximum depth of a sipe is, the more easily a
blade forming the sipe comes out, and by reducing the depths of a plurality of sipes in the vicinity of the sector dividing
position (first boundary region)where the tread rubber tends to bond to themold easily, bonding between the tiremold and
the tread rubber canbeeffectively preventedand theoccurrenceof poor appearance canbeadvantageously suppressed.
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Brief Description of Drawings

[0014]

FIG. 1 is a meridian cross-sectional view of a pneumatic tire according to an embodiment of the present invention.
FIG.2 isaplanview illustratinga treadportionofapneumatic tireaccording toanembodimentof thepresent invention.
FIG. 3 is an explanatory diagram schematically illustrating a form of a sipe by cutting out a portion of a land portion
including the sipe.

Description of Embodiments

[0015] Configurations of embodiments of the present invention will be described in detail below with reference to the
accompanyingdrawings.FIG.1andFIG.2 illustrateapneumatic tireaccording toanembodiment of thepresent invention.
In FIG. 2, Tc denotes a tire circumferential direction and Tw denotes a tire width direction.
[0016] As illustrated in FIG. 1, a pneumatic tire of an embodiment of the present invention includes a tread portion 1, a
pair of sidewall portions 2 disposed on both sides of the tread portion 1, and a pair of bead portions 3 disposed in the
sidewall portions 2 in an inner side in a tire radial direction.Note that "CL" in FIG. 1 denotes a tire equator. Additionally, FIG.
1 is a meridian cross-sectional view, and accordingly, although not illustrated, each of the tread portion 1, the sidewall
portions 2, and the bead portions 3 extends in the tire circumferential direction to form an annular shape. Thus, the basic
structure of the toroidal shape of the pneumatic tire is configured. Although the description using FIG. 1 is basically based
on the illustratedmeridian cross-sectional shape, all of the tire components eachextend in the tire circumferential direction
and form the annular shape.
[0017] Acarcass layer 4 ismountedbetween the left-right pair of beadportions3. Thecarcass layer 4 includesaplurality
of reinforcing cords extending in the tire radial direction, and is folded back around a bead core 5 disposed in each of the
bead portions 3 from a vehicle inner side to a vehicle outer side. Additionally, bead fillers 6 are disposed on the outer
circumference of the bead cores 5, and each of the bead fillers 6 is enveloped by a main body portion and a folded back
portion of the carcass layer 4. On the other hand, in the tread portion 1, a plurality of belt layers 7 (two layers in FIG. 1) are
embedded on an outer circumferential side of the carcass layer 4. The belt layers 7 each include a plurality of reinforcing
cords that are inclined with respect to the tire circumferential direction, with the reinforcing cords of the different layers
arranged in a criss-crossmanner. In these belt layers 7, the inclination angle of the reinforcing cordswith respect to the tire
circumferential direction ranges from, for example, 10° to 40°. In addition, a belt reinforcing layer 8 is provided on the outer
circumferential side of the belt layers 7. The belt reinforcing layer 8 includes organic fiber cords oriented in the tire
circumferential direction. In the belt reinforcing layer 8, the angle of the organic fiber cords with respect to the tire
circumferential direction is set, for example, to from 0° to 5°.
[0018] The present invention may be applied to such a pneumatic tire having a general cross-sectional structure;
however, the basic structure is not limited to the aforementioned structure.
[0019] The pneumatic tire is vulcanized and molded using a sectional tire mold. The tire mold includes an annular side
mold for molding the tread portion 1, and the side mold includes sectors plurally divided along the tire circumferential
direction. The sectors divided into 7 to 11 in the tire circumferential direction are usually used. As illustrated in FIG. 2, the
treadportion 1 includes a sector dividing positionPaswell as a first boundary regionS1anda secondboundary regionS2,
both of which include the sector dividing position P. The boundary regions S1, S2 each have a predetermined length in the
tire circumferential direction on both sides of the sector dividing position P as the center. Specifically, the first boundary
region S1 is a region within 15 mm in the tire circumferential direction on one side of the sector dividing position P as the
center. Additionally, the second boundary regionS2 is a regionwithin 5mm in the tire circumferential direction on one side
of the sector dividing position P as the center.
[0020] Four circumferential grooves9extending in the tire circumferential directionare formed in the treadportion1.The
circumferential grooves 9 include a pair of inner circumferential grooves 9A located on both sides of a tire center line CL
andapair of outer circumferential grooves9B locatedon the outermost side in the tirewidth direction. Landportions 10 are
defined by the four circumferential grooves 9 in the tread portion 1. The land portions 10 include a center land portion 10A
locatedon the tire center lineCL,apair of intermediate landportions10B locatedon theouter sideof thecenter landportion
10A in the tire width direction, and a pair of shoulder land portions 10C located on the outer side of the respective
intermediate land portions 10B in the tire width direction. A plurality of sipes 20 extending in the tire width direction are
formed in at least one row of the land portion 10 of the land portions 10A to 10C. The sipes 20 can be formed in a linear or
zigzag-likemannerona roadcontact surfaceof the treadportion1. Thesipes20arenarrowgrooveshavingagroovewidth
of 1.5 mm or less.
[0021] More specifically, a plurality of sipes 20A and a plurality of narrow grooves 31, which are inclined in the same
direction with respect to the tire width direction, are disposed at intervals in the tire circumferential direction in the center
land portion 10A. One end of the sipe 20A communicates with the inner circumferential groove 9A, and the other end

4

EP 3 888 945 B9

5

10

15

20

25

30

35

40

45

50

55



communicates with the narrow groove 31. On the other hand, the narrow groove 31 is a groove having a larger groove
width than that of the sipe 20A. One end of the narrow groove 31 communicates with the inner circumferential groove 9A,
and the other end communicates with the sipe 20A. The sipes 20A and the narrow grooves 31 are disposed alternately in
the tire circumferential direction such that the narrow grooves 31 are disposed in a staggered manner in the tire
circumferential direction in the center land portion 10A as a whole.
[0022] A plurality of lug grooves 32 inclined in the same direction with respect to the tire width direction are disposed at
intervals in the tire circumferential direction in the intermediate land portion 10B.While one end of the lug groove 32 opens
to theouter circumferential groove9B, theotherend terminateswithin the intermediate landportion10B.The luggroove32
includes abent portion 32A formed in an acute anglemanner at amidway position between the oneend and the other end.
A plurality of sipes 20B extending in a direction intersecting with the lug grooves 32 are disposed at intervals in the tire
circumferential direction. The sipes 20B are divided into a plurality of portions by intersecting with the lug grooves 32, and
the divided portions are disposed on the same straight lines. At least one end of the sipe 20B communicateswith the outer
circumferential groove 9B.
[0023] A plurality of lug grooves 33 inclined in the same direction with respect to the tire width direction are disposed at
intervals in the tire circumferential direction in the shoulder land portion 10C. The lug grooves 33 do not communicate with
the outer circumferential groove9B.Aplurality of narrowgrooves34 that communicatewith the lug grooves 33 andextend
in the tire circumferential direction are formed. A plurality of sipes 20C inclined in the same directionwith respect to the tire
width direction are disposed at intervals in the tire circumferential direction. The sipes 20C do not communicate with the
outer circumferential groove 9B. The sipes 20C are divided into a plurality of portions by intersecting with the narrow
grooves 34, and the divided portions are disposed on the same straight lines.
[0024] The sipes 20 (sipes 20A to 20C) described above include at least one two-dimensional sipe 21 and a plurality of
three-dimensional sipes22. In otherwords, all of the sipes20excluding theat least one two-dimensional sipe21are three-
dimensional sipes 22. As illustrated in FIG. 3 (a), "two-dimensional sipe 21" is a sipe, the shape of which appearing on a
tread surface (on a road contact surface of the tread portion 1) is constant along a sipe depth direction. For example, as in
FIG. 3 (a), a zigzag shape on the tread surface indicates that the zigzag shape is maintained at any position in the sipe
depth direction. Additionally, a linear shape on the tread surface indicates that the linear shape is maintained at any
position in the sipe depth direction. Preferably, as illustrated, the two-dimensional sipe 21 has a linear shape that extends
along the sipe depth direction in a cross-section (for example, a cross-section with hatched lines in the diagram) whose
normal line direction is a sipe lengthdirection. As illustrated inFIG. 3 (b), "three-dimensional sipe22" is a sipe, the shapeof
which appearingon the tread surface changesalong the sipe depth direction. For example, as in FIG. 3 (b), a zigzag shape
on the tread surface indicates that the shape of the sipe changes into a linear shape or a different zigzag shape depending
on the position in the sipe depth direction. Additionally, a linear shape on the tread surface indicates that the shape of the
sipe changes into a different shape from the linear shape such as a zigzag shape, depending on the position in the sipe
depth direction. Preferably, as illustrated, the three-dimensional sipe 22 has a shape extending while bending along the
sipe depth direction in a cross-section (for example, a cross-section with hatched lines in the diagram) whose normal line
direction is the sipe length direction. The three-dimensional sipe 22, which includes, as illustrated, planes having
complicated unevenness that mutually contact each other in accordance with a deformation of the land portion 20,
yields more excellent wet performance and snow performance than the two-dimensional sipe 21.
[0025] When comparing the two-dimensional sipe 21 and the three-dimensional sipe 22, the two-dimensional sipe 21
with its structure described above is formed by a blade having less unevenness in the depth direction, and the blade tends
to come out easily after vulcanization. Conversely, the three-dimensional sipe 22 with its structure described above is
formed by a blade having more unevenness in the depth direction, and the blade tends to come out less easily after
vulcanization. An embodiment of the present invention takes this difference into consideration such that a fewof the three-
dimensional sipes 22, from which the blades come out less easily, are disposed (disposing many of the two-dimensional
sipes 21, fromwhich the blades come outmore easily) in the vicinity of the sector dividing position P (first boundary region
S1) where the tread rubber tends to bond to the mold easily, thus preventing bonding between the tire mold and the tread
rubber.Specifically, a ratioR1of thenumber of the three-dimensional sipes22 included in the first boundary regionS1with
respect to the total numberof thesipes20 included in thefirst boundary regionS1; anda ratioRt of thenumberof the three-
dimensional sipes 22 in all of the tread portion 1 with respect to the total number of the sipes 20 in all of the tread portion 1
satisfy the relationship R1 < Rt.
[0026] Note thatwhencounting thenumberof thesipes20 (two-dimensional sipe21and three-dimensional sipe22), the
sipe 20 including at least a portion included in the first boundary region S1 is counted as the sipe 20 included in the first
boundary region. Additionally, as in the intermediate land portion 10B and the shoulder land portion 10C in FIG. 2, when a
pair of the sipes 20 are positioned on both sides of a groove and appear continuous, if the groove width of the groove
positioned between the pair of sipes 20 is greater than the groove width of the sipe 20, they are counted as two divided
separate sipes. Conversely, when the groove width of the groove positioned between the pair of sipes 20 is less than or
equal to the groove width of the sipe 20, the pair of sipes 20 are counted as a single continuous sipe. In the illustrated
example, the groove width of the lug groove 32 and that of the narrow groove 34 are larger than that of the sipe 20, and
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accordingly, the pair of sipes 20 positioned on both sides thereof are deemed as separate sipes.
[0027] By thus adopting the three-dimensional sipe 22 and the two-dimensional sipe 21 as the plurality of sipes 20, and
configuring the ratio R1 of the number of the three-dimensional sipes 22 in the first boundary region S1 to be smaller than
the ratio Rt of the number of the three-dimensional sipes 22 in all of the tread portion 1, bonding between the tiremold and
the tread rubber can be prevented, and the occurrence of poor appearance can be suppressed. Additionally, although the
structure of the two-dimensional sipe 21 is simpler than that of the three-dimensional sipe 22 and running performance
(wet performance and snow performance) based on the sipes 20 tends to be lower than that of the three-dimensional sipe
22, sincea regionhavinga lower ratio of thenumber of the three-dimensional sipes22 is limited to the first boundary region
S1 where contribution to bonding between the tire mold and the tread rubber is great, still a sufficient number of the three-
dimensional sipes 22 are provided in the tire as a whole, and thus good running performance (wet performance and snow
performance) based on the sipes 20 can be obtained. By using the two-dimensional sipe 21 or the three-dimensional sipe
22, that is, by using a difference in structure of the sipes 20 along the depth direction, rather than the shape of the sipe
appearing on the tread surface, to adjust the easiness with which the blade comes out (the difficulty with which the rubber
and the mold bond), this has no effect on the appearance of the tire (the sipe shape appearing on the tread surface).
[0028] When the size relationship between the ratio R1 and the ratio Rt is R1 ≥ Rt, a larger number of the three-
dimensional sipes 22 are disposed in the first boundary region S1 where the tire mold and the tread rubber tend to bond
easily, andbondingbetween the tiremold and the tread rubber cannot beprevented.When the ratioR1and the ratioRt are
set to the size relationship described above, a ratio R1/Rt of the ratio R1 to the ratio Rt is preferably set to not greater than
0.80, andmore preferably not less than 0.3 and not greater than 0.7. The ratio R1/Rt can thus be set to sufficiently reduce
the ratio of the three-dimensional sipes 22 in the first boundary region S1, preventing bonding between the tire mold and
the tread rubber, advantageously suppressing the occurrence of poor appearance. When the ratio R1/Rt exceeds 0.80,
the difference between the ratio R1 and the ratio Rt decreases, and the ratio of the three-dimensional sipes 22 in the first
boundary region S1 is not sufficiently reduced, and this causes a difficulty in sufficiently preventing bonding between the
tire mold and tread rubber.
[0029] An embodiment of the present invention prevents bonding between the tire mold and the tread rubber by
disposing the two-dimensional sipe 21 and the three-dimensional sipe 22, and the overall structure (tread pattern) of the
tread portion 1 is not particularly limited. As in the illustrated example, however, when a plurality of rows of land portions 10
include three or more rows of land portions 10 including a pair of shoulder land portions 10C and when all of the land
portions 10 include the plurality of sipes 20, particularly good effect can be obtained. When the ratio of the number of the
three-dimensional sipes 22 included in the first boundary regionS 1 of each of the land portions 10with respect to the total
number of the sipes 20 included in the first boundary region S1 of each of the land portions 10 is R1’, and the ratio of the
number of the three-dimensional sipes 20 in anentire circumferenceof eachof the land portions 10with respect to the total
number of the plurality of the sipes 20 included in the entire circumference of each of the land portions 10 is Rt’, the
relationship of a ratioR1’ / Rt’ between the land portions 10 can be adjusted to effectively prevent bonding between the tire
mold and the tread rubber.
[0030] Specifically, the ratio R1’ / Rt’ in the shoulder land portion 10C is preferably smaller than the ratio R1’ / Rt’ in any
other land portion. That is, due to the shape of the tire as a whole (toroidal shape), bonding between the tire mold and the
tread rubber tends to occur relatively more easily in the shoulder land portion 10C than in any other land portion, and by
minimizing the ratio R1’ / Rt’ in the shoulder land portion 10C (minimizing the ratio of the three-dimensional sipes 22
included in the first boundary regionS1), bonding between the tiremold and the tread rubber can be effectively prevented,
and the occurrence of poor appearance can be advantageously suppressed.
[0031] Alternatively, an inclination angle θ, with respect to a tire width direction, of the sipes 20 provided in the first
boundary regionS1of the landportion10having the smallest ratioR1’ /Rt’ is preferably smaller thanan inclinationangleθ,
with respect to the tire width direction, of the sipes 20 provided in the first boundary region S1 of any other land portion 10.
Generally, the smaller the inclination angle θ of the sipe 20 is, the less easily a blade forming the sipe 20 comes out, and
thus the inclination angle of the sipe 20and the ratioR1’ / Rt’ canbeassociated to reduce the ratio of the three-dimensional
sipes 22 included in the first boundary region S1, where the inclination angle θ of the sipe 20 is small and the blades do not
easily come out, such that bonding between the tire mold and the tread rubber can be effectively prevented and the
occurrence of poor appearance can be advantageously suppressed.
[0032] Note that the sector dividing position P basically divides sectors along the tire width direction, and the inclination
angleθof the sipe20with respect to the tirewidth direction is substantially synonymouswithan inclinationangle of the sipe
20 with respect to a sector dividing line (see FIG. 2). The inclination angle θ of the sipe 20 is an angle formed between: a
straight line connecting the center positions of the groove width at both ends of the sipe 20 in a longitudinal direction; and
the tire width direction (sector dividing line). Although the range of the inclination angle of the sipe 20 is not particularly
limited, the inclination angle θ, with respect to the tirewidth direction, of the sipe 20provided in the first boundary regionS1
of the landportion10having the smallest ratioR1’ /Rt’ canbeset to, for example, from0° to 10°, and the inclination angleθ,
with respect to the tirewidthdirection, of the sipe20provided in thefirst boundary regionS1of anyother landportion10can
be set to, for example, from 15° to 40°.
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[0033] The bonding between the tire mold and the tread rubber tends to occur more easily toward the sector dividing
positionP,and the ratioof the three-dimensional sipes22canbe reduced toward thesectordividingpositionP toeffectively
prevent bonding between the tire mold and the tread rubber. Accordingly, the ratio R1 of the number of the three-
dimensional sipes22 included in thefirst boundary regionS1with respect to the total numberof thesipes10 included in the
first boundary region S 1; and a ratio R2 of the number of the three-dimensional sipes 22 included in the second boundary
region S2with respect to the total number of the sipes 10 included in the second boundary region S2 preferably satisfy the
relationshipR1>R2.Thussettinga relationshipbetween the ratiosR1,R2 reduces the ratioof the three-dimensional sipes
toward the sector dividing position, effectively preventing bonding between the tire mold and the tread rubber and
advantageously suppressing the occurrence of poor appearance. Note that the number of the sipes 20 included in the
second boundary region S2 is counted the same way as that included in the first boundary region S1. When the sipe 20
includes at least a portion included in the secondary boundary region S2, the sipe 20 is counted as a sipe included in the
second boundary region S2.
[0034] As described above, an embodiment of the present invention prevents bonding of the tire mold and the tread
rubber by disposing the two-dimensional sipe 21 and the three-dimensional sipe 22; still generally, the shallower the sipe
20 is, the more easily a blade forming the sipe 20 comes out. Thus, not only a difference in structures of the two-
dimensional sipe 21 and the three-dimensional sipe 22, but also sipe depths canbe considered to adjust the easinesswith
which the blade comes out. Specifically, an average D1 of the maximum depths of the sipes 20 included in the first
boundary regionS1 and an averageDt of themaximumdepths of the sipes 20 in all of the tread portion 1 preferably satisfy
the relationship D1 < Dt. As described above, the smaller the maximum depth of the sipe 20 is, the more easily a blade
forming thesipe20comesout, and thusby reducing themaximumdepthsof thesipes20 in thevicinityof thesector dividing
positionP (first boundary regionS1)where the tread rubber tends to bond to themoldeasily, bondingbetween the tiremold
and the tread rubber can be effectively prevented, and the occurrence of poor appearance can be advantageously
suppressed. When the relationship between the sipe depths is thus set, a ratio D1/Dt is preferably set to, for example,
within a range of from 0.30 to 0.80. Note that "average of the maximum depths of the sipes 20" refers to averaging the
maximumdepth of each of the sipes 20 included in the region of interest (depths from the road contact surface of the tread
portion 1 to the maximum depth portions of the sipes 20).
[0035] A type of tire to which a sipe structure according to an embodiment of the present invention is applied is not
particularly limited, but preferably, such a sipe structure is applied to a winter tire including a plurality of sipes. In the winter
tire towhichanembodiment of thepresent invention isapplied,wetperformanceandsnowperformancecanbeenhanced,
bonding of a tire mold and tread rubber can be prevented, and the occurrence of poor appearance during vulcanization
molding can be suppressed, without changing the appearance of the tire.

Examples

[0036] Tires of Conventional Example 1, Comparative Examples 1 and 2, and Examples 1 to 13 aremanufactured. The
tires have: a tire size of 205/55R16, a basic structure illustrated in FIG. 1, and a basic tread pattern of FIG. 2. The tires are
set for: presenceof sipes inaboundary region, a size relationshipof the ratiosR1,Rt, the ratioR1 /Rt, a landportionhaving
the smallest ratioR1’ /Rt’, a landportionhaving the smallest inclination angleθ, a size relationship of the ratiosR1,R2, and
a size relationship of the depths D1 and Dt as indicated in Table 1.
[0037] Note that a tireofConventionalExample1hasastructure inwhich thenumberof sipes in thefirst boundary region
(second boundary region) is so reduced that no sipes are disposed in the first boundary region (second boundary region).
[0038] In each of the columns of "Land portion having smallest ratio R1’ / Rt’" and "land portion having smallest
inclination angle θ", a type of land portion (Center, Intermediate, or Shoulder) is indicated. The ratio R1’ / Rt’ or the
inclination angle θ that is common in all of the land portions is indicated as "Uniform".
[0039] The test tires are evaluated, according to the following test methods, for braking performance on wet road
surfaces (wet performance), braking performance on icy and snowy road surfaces (snow performance), and a poor
appearance occurrence rate. Table 1 shows the results.

Wet Performance

[0040] Each of the test tires is assembled on a wheel having a rim size of 16×7J, inflated to an air pressure of 230 kPa,
andmounted ona test vehicle (passenger vehicle) havinganenginedisplacement of 2000 cc.Braking is performed froma
traveling condition at a speed of 40 km/h on a wet road surface, and a braking distance until the test vehicle comes to a
complete stop is measured. The evaluation results are expressed as index values using reciprocals of measurement
values,withConventional Example 1 being assigned an index value of 100. Larger index values indicate excellent braking
performance on wet road surfaces (wet performance).
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Snow Performance

[0041] Each of the test tires is assembled on a wheel having a rim size of 16×7J, inflated to an air pressure of 230 kPa,
andmountedona test vehiclehavinganenginedisplacementof 2000cc.Braking isperformed froma travelingconditionat
a speedof 40km/honan icyandsnowy roadsurface, andabrakingdistanceuntil the test vehicle comes toacomplete stop
is measured. The evaluation results are expressed as index values using reciprocals of measurement values, with
Conventional Example 1 being assigned an index value of 100. Larger index values indicate excellent braking perfor-
mance on icy and snowy road surfaces (snow performance).

Poor Appearance Occurrence Rate

[0042] 1000 of each of the test tires are manufactured, chips and cracks of a land portion in each boundary region (first
boundary region) on a tire circumference are visually confirmed, and the number of the boundary regions with the
occurrenceof the chipsand the cracks is counted. Theevaluation results show the ratio of thenumber of boundary regions
with the occurrenceof chips and cracks in eachof the test tires. Smaller ratios indicate a superior suppressingeffect on the
occurrence of poor appearance.

[Table 1‑1]

Conventional
Example 1

Comparative
Example 1

Comparative
Example 2

Presence of sipe in boundary region No Yes Yes

Size relationship of ratios R1, Rt - R1 > Rt R1 = Rt

Ratio R1/Rt - 1.2 1.0

Land portion having smallest ratio
R1’ / Rt’ - Uniform Uniform

Land portion having smallest in-
clination angle θ - Uniform Uniform

Size relationship of ratios R1, R2 - R1 = R2 R1 = R2

Size relationship of depths D1, Dt - D1 = Dt D1 = Dt

Snow performance Index value 100 95 105

Wet performance Index value 100 95 105

Appearance failure rate % 0.5 0.5 0.5

[Table 1‑2]

Example 1 Example 2 Example 3 Example 4 Example 5

Presence of sipe in bound-
ary region Yes Yes Yes Yes Yes

Size relationship of ratios
R1, Rt R1 < Rt R1 < Rt R1 < Rt R1 < Rt R1 < Rt

Ratio R1/Rt 0.9 0.8 0.3 0.8 0.8

Land portion having smal-
lest ratio R1’ / Rt’ Uniform Uniform Uniform Center Intermediate

Land portion having smal-
lest inclination angle θ Uniform Uniform Uniform Uniform Uniform

Size relationship of ratios
R1, R2 R1 = R2 R1 = R2 R1 = R2 R1 = R2 R1 = R2

Size relationship of depths
D1, Dt D1 = Dt D1 = Dt D1 = Dt D1 = Dt D1 = Dt
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(continued)

Example 1 Example 2 Example 3 Example 4 Example 5

Snow performance Index va-
lue 105 105 101 105 105

Wet performance Index va-
lue 105 105 101 105 105

Appearance failure rate % 0.1 0.05 0.05 0.05 0.05

[Table 2‑1]

Example 6 Example 7 Example 8 Example 9

Presence of sipe in boundary region Yes Yes Yes Yes

Size relationship of ratios R1, Rt R1 < Rt R1 < Rt R1 < Rt R1 < Rt

Ratio R1/Rt 0.8 0.8 0.8 0.8

Land portion having smallest ratio R1’ /
Rt’ Shoulder Shoulder Shoulder Shoulder

Land portion having smallest inclination
angle θ Uniform Center Intermediate Shoulder

Size relationship of ratios R1, R2 R1 = R2 R1 = R2 R1 = R2 R1 = R2

Size relationship of depths D1, Dt D1 = Dt D1 = Dt D1 = Dt D1 = Dt

Snow performance Index value 108 108 108 108

Wet performance Index value 108 108 108 108

Appearance failure rate % 0.03 0.03 0.03 0.01

[Table 2‑2]

Example
10

Example
11

Example
12

Example
13

Presence of sipe in boundary region Yes Yes Yes Yes

Size relationship of ratios R1, Rt R1 < Rt R1 < Rt R1 < Rt R1 < Rt

Ratio R1/Rt 0.8 0.8 0.8 0.8

Land portion having smallest ratio R1’ / Rt’ Uniform Uniform Uniform Uniform

Land portion having smallest inclination angle θ Uniform Uniform Uniform Uniform

Size relationship of ratios R1, R2 R1 < R2 R1 > R2 R1 = R2 R1 = R2

Size relationship of depths D1, Dt D1 = Dt D1 = Dt D1 > Dt D1 < Dt

Snow performance Index value 104 110 104 110

Wet performance Index value 104 110 104 110

Appearance failure rate % 0.15 0.02 0.15 0.01

[0043] As can be seen from Tables 1 to 2, each of Examples 1 to 10 provides, in a well-balanced manner, better wet
performance and snow performance as well as a lower poor appearance occurrence rate than Conventional Example 1.
On the other hand, in Comparative Example 1, the ratio R1 is greater than the ratio Rt, the ratio of the three-dimensional
sipes included in the first boundary region is greater, and thus the appearance failure rate is worsened. In Comparative
Example 2, the ratio R1 and the ratio Rt are equal, there is no difference in the ratios of the three-dimensional sipes
between the entire tire and the first boundary region, and thus the appearance failure rate cannot be lowered.
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Reference Signs List

[0044]

1 Tread portion
2 Sidewall portion
3 Bead portion
4 Carcass layer
5 Bead core
6 Bead filler
7 Belt layer
8 Belt reinforcing layer
9 Circumferential groove
10 Land portion
10A Center land portion
10B Intermediate land portion
10C Shoulder land portion
20 Sipe
21 Two-dimensional sipe
22 Three-dimensional sipe
P Sector dividing position
S1 First boundary region
S2 Second boundary region

Claims

1. A pneumatic tire, comprising:

in a tread portion (1), a plurality of circumferential grooves (9) extending in a tire circumferential direction (Tc);
a plurality of rows of land portions (10) defined by the plurality of circumferential grooves (9);
in at least one of the plurality of rowsof land portions (10), a plurality of sipes (20) extending in a tirewidth direction
(Tw); and
the tread portion (1) being formed by a plurality of sectors divided in the tire circumferential direction (Tc),
the plurality of sipes (20) comprising a three-dimensional sipe (22), whose shape appearing on a tread surface
changes along a sipe depth direction, and a two-dimensional sipe (21), whose shape appearing on the tread
surface is constant along the sipe depth direction, wherein the plurality of rows of land portions (10) comprise
threeormore rowsof landportions (10) comprisingapair of shoulder landportions (10C), all of theplurality of rows
of land portions (10) comprise the plurality of sipes (20),
characterised in that
a range within 15 mm on one side of a sector dividing position (P) in the tire circumferential direction (Tc) is a first
boundary region (S 1), and
a ratio R1 of a number of a plurality of the three-dimensional sipes (22) disposed in the first boundary region (S1)
with respect to a total number of the plurality of sipes (20) disposed in the first boundary region (S1) and a ratio Rt
of a number of the plurality of three-dimensional sipes (22) in all of the tread portion (1) with respect to a total
number of the plurality of sipes (20) in all of the tread portion (1) is satisfying a relationship R1 < Rt,
wherein a sipe (20) comprisingat least a portion included in the first boundary region (S1) is countedasa sipe (20)
included in the first boundary region (S1),
wherein the sipes (20) are countedas twodivided separate sipes (20), whenapair of the sipes (20) arepositioned
on both sides of a groove and appear continuous, if the groovewidth of the groove positioned between the pair of
sipes (20) is greater than the groove width of the sipe (20),

a ratio of a number of theplurality of three-dimensional sipes (22) disposed in the first boundary region (S1) of
each of the plurality of rows of land portions (10) with respect to a total number of the plurality of sipes (20)
disposed in the first boundary region (S1) of each of the plurality of rows of land portions (10) is R1’,
a ratio of a number of the plurality of three-dimensional sipes (22) in an entire circumference of each of the
plurality of rows of land portions (10) with respect to a total number of the plurality of sipes (20) in the entire
circumference of each of the plurality of rows of land portions (10) is Rt’, and
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an inclination angle (θ), with respect to the tire width direction (Tw), of the plurality of sipes (20) provided in a
land portion (10) havinga smallest ratioR1’ / Rt’ is smaller than an inclination angle (θ), with respect to the tire
width direction (Tw), of the plurality of sipes (20) provided in any other of the plurality of rows of land portions
(10),

wherein the inclination angle (θ) of the sipe (20) is an angle formed between a straight line connecting the center
positions of the groove width at both ends of the sipe (20) in a longitudinal direction and the sector dividing line.

2. The pneumatic tire according to claim 1,
wherein a ratio R1/Rt of the ratio R1 and the ratio Rt is 0.80 or less.

3. The pneumatic tire according to claim 1 or 2, wherein

the plurality of rows of land portions (10) comprise three or more rows of land portions (10) comprising a pair of
shoulder land portions (10C),
all of the plurality of rows of land portions (10) comprise the plurality of sipes (20),
a ratio of a number of the plurality of three-dimensional sipes (22) disposed in the first boundary region (S1) of
each of the plurality of rows of land portions (10) with respect to a total number of the plurality of sipes (22)
disposed in the first boundary region (S1) of each of the plurality of rows of land portions (10) is R1’,
a ratio of anumberof theplurality of three-dimensional sipes (22) inanentire circumferenceof eachof theplurality
of rows of land portions (10) with respect to a total number of the plurality of sipes (20) in the entire circumference
of each of the plurality of rows of land portions (10) is Rt’, and
a ratio R1’ / Rt’ in each of the pair of shoulder land portions (10C) is smaller than a ratio R1’ / Rt’ in any other of the
plurality of rows of land portions (10).

4. The pneumatic tire according to any one of claims 1 to 3, wherein

a range within 5 mm on one side of the sector dividing position (P) in the tire circumferential direction (Tc) is a
second boundary region (S2), and
the ratioR1of thenumberof theplurality of three-dimensional sipes (22)disposed in thefirst boundary region (S1)
with respect to the total number of the plurality of sipes (20) disposed in the first boundary region (S 1) and a ratio
R2 of a number of the plurality of three-dimensional sipes (22) disposed in the second boundary region (S2) with
respect to a total number of the plurality of sipes (20) disposed in the second boundary region (S2) satisfy the
relationship R1 > R2.

5. The pneumatic tire according to any one of claims 1 to 4,
wherein an averageD1 ofmaximumdepths of the plurality of sipes (20) disposed in the first boundary region (S1) and
an averageDt ofmaximumdepths of the plurality of sipes (20) in all of the tread portion (1) satisfy the relationshipD1<
Dt.

Patentansprüche

1. Luftreifen, umfassend:

in einem Laufflächenabschnitt (1) eine Mehrzahl von Umfangsrillen (9), die sich in einer Reifenumfangsrichtung
(Tc) erstrecken;
eineMehrzahl vonReihen vonStegabschnitten (10), die durch dieMehrzahl vonUmfangsrillen (9) definiert sind;
inmindestenseinerderMehrzahl vonReihenvonStegabschnitten (10) eineMehrzahl vonLamellen (20), die sich
in einer Reifenbreitenrichtung (Tw) erstrecken; und
wobei der Laufflächenabschnitt (1) aus einer Mehrzahl von Sektoren besteht, die in Reifenumfangsrichtung (Tc)
unterteilt sind,
wobei die Mehrzahl von Lamellen (20) eine dreidimensionale Lamelle (22), deren auf einer Laufflächenober-
flächeerscheinendeFormsich entlangeiner Lamellentiefenrichtung ändert, und eine zweidimensionale Lamelle
(21) umfasst, deren auf der Laufflächenoberfläche erscheinende Form entlang der Lamellentiefenrichtung
konstant ist, wobei die Mehrzahl von Reihen von Stegabschnitten (10) drei oder mehr Reihen von Stegab-
schnitten (10) umfasst, die einPaarSchulterstegabschnitte (10C)umfassen,wobei alle derMehrzahl vonReihen
von Stegabschnitten (10) die Vielzahl von Lamellen (20) umfassen,
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dadurch gekennzeichnet, dass
ein Bereich innerhalb von 15 mm auf einer Seite einer Sektorteilungsposition (P) in Reifenumfangsrichtung (Tc)
ein erster Grenzbereich (S1) ist, und
ein Verhältnis R1 einer Anzahl einer Mehrzahl der dreidimensionalen Lamellen (22), die in dem ersten Grenz-
bereich (S1) angeordnet sind, in Bezug auf eine Gesamtzahl der Mehrzahl von Lamellen (20), die in dem ersten
Grenzbereich (S1) angeordnet sind, und ein Verhältnis Rt einer Anzahl der Vielzahl von dreidimensionalen
Lamellen (22) in dem gesamten Laufflächenabschnitt (1) in Bezug auf eine Gesamtzahl der Vielzahl von
Lamellen (20) in dem gesamten Laufflächenabschnitt (1) eine Beziehung R1 < Rt erfüllt, wobei eine Lamelle
(20), diemindestens einen in der ersten Grenzregion (S1) enthaltenen Abschnitt umfasst, als eine in dem ersten
Grenzbereich (S1) enthaltene Lamelle (20) gezählt wird,
wobei die Lamellen (20) als zwei geteilte, separate Lamellen (20) gezählt werden, wenn ein Paar der Lamellen
(20) auf beiden Seiten einer Rille angeordnet ist und durchgehend erscheint, wenn die Rillenbreite der zwischen
dem Paar von Lamellen (20) angeordneten Rille größer als die Rillenbreite der Lamelle (20) ist,
ein Verhältnis einer Anzahl der Mehrzahl von dreidimensionalen Lamellen (22), die in dem ersten Grenzbereich
(S1) jederderMehrzahl vonReihenvonStegabschnitten (10) angeordnet sind, inBezugaufeineGesamtzahl der
Mehrzahl von Lamellen (20), die in dem ersten Grenzbereich (S1) jeder der Mehrzahl von Reihen von Stegab-
schnitten (10) angeordnet sind, R1’ ist,
einVerhältniseinerAnzahl derMehrzahl vondreidimensionalenLamellen (22) ineinemGesamtumfang jeder der
Mehrzahl vonReihen vonStegabschnitten (10) in Bezug auf eineGesamtzahl derMehrzahl von Lamellen (20) in
dem Gesamtumfang jeder der Mehrzahl von Reihen von Stegabschnitten (10) Rt’ ist, und
ein Neigungswinkel (θ), in Bezug auf die Reifenbreitenrichtung (Tw), der Mehrzahl von Lamellen (20), die in
einem Stegabschnitt (10) bereitgestellt sind, der ein kleinstes Verhältnis R1’ / Rt’ aufweist, kleiner ist als ein
Neigungswinkel (θ), in Bezug auf die Reifenbreitenrichtung (Tw), der Mehrzahl von Lamellen (20), die in einer
beliebigen anderen der Mehrzahl von Reihen von Stegabschnitten (10) bereitgestellt sind, wobei der Neigungs-
winkel (θ) der Lamelle (20) einWinkel ist, der zwischen einer geraden Linie, die die Mittelpunkte der Rillenbreite
an beiden Enden der Lamelle (20) in Längsrichtung verbindet, und der Sektorteilungslinie gebildet wird.

2. Luftreifen nach Anspruch 1,
wobei ein Verhältnis R1/Rt des Verhältnisses R1 und des Verhältnisses Rt 0,80 oder weniger beträgt.

3. Luftreifen nach Anspruch 1 oder 2, wobei

dieMehrzahl vonReihen von Stegabschnitten (10) drei odermehr Reihen von Stegabschnitten (10), umfassend
ein Paar Schulterstegabschnitte (10C), umfassen,
alle der Mehrzahl von Reihen von Stegabschnitten (10) die Mehrzahl von Lamellen (20) umfassen,
ein Verhältnis einer Anzahl der Mehrzahl von dreidimensionalen Lamellen (22), die in dem ersten Grenzbereich
(S1) jeder der Mehrzahl von Reihen von Landabschnitten (10) angeordnet sind, in Bezug auf eine Gesamtzahl
der Mehrzahl von Lamellen (22), die in dem ersten Grenzbereich (S1) jeder der Mehrzahl von Reihen von
Stegabschnitten (10) angeordnet sind, R1’ ist,
einVerhältniseinerAnzahl derMehrzahl vondreidimensionalenLamellen (22) ineinemGesamtumfang jeder der
Mehrzahl vonReihen vonStegabschnitten (10) in Bezug auf eineGesamtzahl derMehrzahl von Lamellen (20) in
dem Gesamtumfang jeder der Mehrzahl von Reihen von Stegabschnitten (10) Rt’ ist, und
einVerhältnisR1’ / Rt’ in jedemPaar vonSchulterstegabschnitten (10C) kleiner als einVerhältnisR1’ / Rt’ in jeder
anderen der Mehrzahl von Reihen von Stegabschnitten (10) ist.

4. Luftreifen nach einem der Ansprüche 1 bis 3, wobei

ein Bereich innerhalb von 5mm auf einer Seite der Sektorteilungsposition (P) in Reifenumfangsrichtung (Tc) ein
zweiter Grenzbereich (S2) ist, und
das Verhältnis R1 der Anzahl der im ersten Grenzbereich (S1) angeordneten Vielzahl dreidimensionaler
Lamellen (22) zu der Gesamtanzahl der im ersten Grenzbereich (S1) angeordneten Mehrzahl von Lamellen
(20) und ein Verhältnis R2 einer Anzahl der im zweiten Grenzbereich (S2) angeordneten Mehrzahl dreidimen-
sionaler Lamellen (22) zu einer Gesamtanzahl der im zweiten Grenzbereich (S2) angeordneten Mehrzahl von
Lamellen (20) die Beziehung R1 > R2 erfüllen.

5. Luftreifen nach einem der Ansprüche 1 bis 4,
wobei ein Durchschnitt D1 der maximalen Tiefen der Mehrzahl von Lamellen (20), die in dem ersten Grenzbereich
(S1) angeordnet sind, und ein Durchschnitt Dt der maximalen Tiefen der Mehrzahl von Lamellen (20) im gesamten

12

EP 3 888 945 B9

5

10

15

20

25

30

35

40

45

50

55



Laufflächenabschnitt (1) die Beziehung D1 < Dt erfüllen.

Revendications

1. Pneumatique, comprenant :

dans une partie de bande de roulement (1), une pluralité de rainures circonférentielles (9) s’étendant dans une
direction circonférentielle de pneu (Tc) ;
une pluralité de rangées de parties de méplat (10) définies par la pluralité de rainures circonférentielles (9) ;
dans au moins l’une parmi la pluralité de rangées de parties de méplat (10), une pluralité de lamelles (20)
s’étendant dans une direction de largeur de pneu (Tw) ; et
la partie de bande de roulement (1) étant formée d’une pluralité de secteurs divisés dans la direction circonfé-
rentielle de pneu (Tc),
la pluralité de lamelles (20) comprenant une lamelle tridimensionnelle (22), dont la forme apparaissant sur une
surface de bande de roulement change le long d’une direction de profondeur de lamelle, et une lamelle
bidimensionnelle (21), dont la forme apparaissant sur la surface de bande de roulement est constante le long
de la direction de profondeur de lamelle, dans lequel la pluralité de rangées de parties de méplat (10)
comprennent trois rangées ou plus de parties de méplat (10) comprenant une paire de parties de méplat
d’épaulement (10C), toutes les rangées de la pluralité de rangées de parties de méplat (10) comprennent la
pluralité de lamelles (20),
caractérisé en ce que
une plage située à moins de 15 mm sur un côté d’une position de division de secteur (P) dans la direction
circonférentielle de pneu (Tc) est une première région limite (S1), et
un rapport R1 d’un nombre d’une pluralité de lamelles tridimensionnelles (22) disposées dans la première région
limite (S1) par rapport à un nombre total de la pluralité de lamelles (20) disposées dans la première région limite
(S1) et un rapport Rt d’un nombre de la pluralité de lamelles tridimensionnelles (22) dans toute la partie de bande
de roulement (1) par rapport à un nombre total de la pluralité de lamelles (20) dans toute la partie de bande de
roulement (1) satisfait àune relationR1<Rt, dans lequel une lamelle (20) comprenantaumoinsunepartie incluse
dans la première région limite (S1) est comptée comme une lamelle (20) incluse dans la première région limite
(S1),
dans lequel les lamelles (20) sont comptées comme deux lamelles séparées (20) divisées lorsqu’une paire de
lamelles (20) sont positionnéesdepart et d’autred’une rainureet semblent continues, si la largeur de rainurede la
rainure positionnée entre la paire de lamelles (20) est supérieure à la largeur de rainure de la lamelle (20),
un rapport d’un nombre de la pluralité de lamelles tridimensionnelles (22) disposées dans la première région
limite (S1) de chacune de la pluralité de rangées de parties de méplat (10) par rapport à un nombre total de la
pluralité de lamelles (20) disposées dans la première région limite (S1) de chacune de la pluralité de rangées de
parties méplat (10) est R1’,
un rapport d’un nombre de la pluralité de lamelles tridimensionnelles (22) sur l’ensemble de la circonférence de
chacune de la pluralité de rangées de parties de méplat (10) par rapport à un nombre total de la pluralité de
lamelles (20) sur l’ensemble de la circonférence de chacune de la pluralité de rangées de parties deméplat (10)
est Rt’, et
un angle d’inclinaison (θ), par rapport à la direction de largeur de pneu (Tw), de la pluralité de lamelles (20)
prévues dans une partie deméplat (10) ayant un rapport R1’ / Rt’ le plus petit est inférieur à un angle d’inclinaison
(θ), par rapport à la direction de largeur de pneu (Tw), de la pluralité de lamelles (20) prévues dans une
quelconque autre de la pluralité de rangées de parties de méplat (10), dans lequel l’angle d’inclinaison (θ) de la
lamelle (20) est unangle forméentre une lignedroite reliant les positions centrales de la largeur de rainure depart
et d’autre de la lamelle (20) dans une direction longitudinale et la ligne de division de secteur.

2. Pneumatique selon la revendication 1,
dans lequel le rapport R1/Rt du rapport R1 et du rapport Rt est inférieur ou égal à 0,80.

3. Pneumatique selon la revendication 1 ou 2, dans lequel

la pluralité de rangées de parties de méplat (10) comprennent trois rangées ou plus de parties de méplat (10)
comprenant une paire de parties de méplat d’épaulement (10C),
toutes les rangées de la pluralité de rangées de parties deméplat (10) comprennent la pluralité de lamelles (20),
un rapport d’un nombre de la pluralité de lamelles tridimensionnelles (22) disposées dans la première région
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limite (S1) de chacune de la pluralité de rangées de parties de méplat (10) par rapport à un nombre total de la
pluralité de lamelles (22) disposées dans la première région limite (S1) de chacune de la pluralité de rangées de
parties de méplat (10) est R1’,
un rapport d’un nombre de la pluralité de lamelles tridimensionnelles (22) sur l’ensemble de la circonférence de
chacune de la pluralité de rangées de parties de méplat (10) par rapport à un nombre total de la pluralité de
lamelles (20) sur l’ensemble de la circonférence de chacune de la pluralité de rangées de parties deméplat (10)
est Rt’, et
un rapport R1’ / Rt’ dans chacune de la paire de parties de méplat d’épaulement (10C) est inférieur à un rapport
R1’ / Rt’ dans un quelconque autre de la pluralité de rangées de parties de méplat (10).

4. Pneumatique selon l’une quelconque des revendications 1 à 3, dans lequel

une plage située à moins de 5 mm sur un côté de la position de division de secteur (P) dans la direction
circonférentielle de pneu (Tc) est une seconde région limite (S2), et
le rapport R1 du nombre de la pluralité de lamelles tridimensionnelles (22) disposées dans la première région
limite (S1) par rapport au nombre total de la pluralité de lamelles (20) disposées dans la première région limite
(S1) et un rapport R2 d’un nombre de la pluralité de lamelles tridimensionnelles (22) disposées dans la seconde
région limite (S2) par rapport à un nombre total de la pluralité de lamelles (20) disposées dans la seconde région
limite (S2) satisfont à la relation R1 > R2.

5. Pneumatique selon l’une quelconque des revendications 1 à 4,
dans lequel une moyenne D1 de profondeurs maximales de la pluralité de lamelles (20) disposées dans la première
région limite (S1) et unemoyenneDt de profondeursmaximales de la pluralité de lamelles (20) dans l’ensemble de la
partie de bande de roulement (1) satisfont à la relation D1 < Dt.
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