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Description

Technical Field

[0001] The present invention relates to a tire for rim
mounting and tire manufacturing method, and in partic-
ular to a tire and tire manufacturing method in which at
least a portion of the tire is formed from a resin material,
and in particular a thermoplastic material.

Background Art

[0002] Pneumatic tires configured with rubber, organic
fiber material, and steel members are traditionally em-
ployed on vehicles such as cars.
[0003] However, there is a limit to application of post-
use recycling of rubber, and disposal is performed by
such processes as combustion and shredding for use as
pavement materials for roads.
[0004] There is demand recently to use materials such
as resin materials, thermoplastic resins and thermoplas-
tic elastomers as tire materials due to their advantages
from the perspectives of weight reduction, ease of form-
ability, and ease of recycling. For example, a pneumatic
tire formed using a thermoplastic polymer material is de-
scribed in Patent Document 1.
[0005] Attention is drawn to the disclosures of DE
2940580, FR 2432945, JP59034904, FR2429111 and
US 2006/076099. DE 2940580 is considered to be the
closest prior art.
[0006] Further attention is drawn to JP-A-54-162 307.
[0007] Patent Document 1: Japanese Patent Applica-
tion Laid-Open No. 03-143701.

DISCLOSURE OF INVENTION

Technical Problem

[0008] Tires employing thermoplastic polymer materi-
als are easier to manufacture and lower in cost than con-
ventional rubber tires. However, when a tire frame body
is formed from a uniform thermoplastic polymer material
without internal installation of a reinforcement member,
such as a carcass ply, the tire is inferior to a conventional
rubber tire from perspectives such as force withstanding
ability and internal pressure withstanding ability. Accord-
ingly, in Patent Document 1 the tire radial direction out-
side face of a tread bottom section of a tire body (tire
frame body) is provided with a reinforcement layer of a
reinforcement cord continuously wound in a spiral shape
along the tire circular circumferential direction, thereby
improving cut withstanding properties and puncture re-
sisting ability.
[0009] However when a reinforcement layer is formed
by directly spirally winding a reinforcement cord on a tire
frame body formed from a thermoplastic polymer material
and a tread is formed at the radial direction outside of
the reinforcement layer, even when an adhesive is used

on the reinforcement cord it cannot be said that there is
sufficient adhesion achieved, air is retained in the periph-
ery of the reinforcement cord, and there is concern of a
reduction in durability of the tire due to the reinforcement
cord moving during running and delamination occurring
between members.
[0010] The present invention is made to address the
above issues and is directed towards providing a tire
formed from a resin material, and in particular a thermo-
plastic material, that also suppresses introduction of air
and has enhanced durability, and to a tire manufacturing
method of the same.

Solution to Problem

[0011] A first aspect of the present invention provides
a tire according to claim 1.
[0012] In the first aspect of the present invention, punc-
ture resistance, resistance to cuts and circumferential
direction rigidity of the tire (the tire frame body) are raised
since the outer peripheral section of the tire frame body
formed from the resin material is configured with the re-
inforcement cord layer of the wound reinforcement cord
member. By raising the circumferential direction rigidity,
creep (a phenomenon in which plastic deformation of a
tire frame body under application of a fixed force increas-
es with time) of the tire frame body formed from the resin
material is suppressed.
[0013] Furthermore, incorporation of air is suppressed,
and movement of the reinforcement cord member due
to force input during running is suppressed since, when
viewed in a cross-section along the axial direction of the
tire frame body, only a portion of the reinforcement cord
member is embedded in the outer peripheral section of
the tire frame body formed from the resin material. Ac-
cordingly, when, for example, the tire building members
are provided so as to cover the entire reinforcement cord
member on the outer peripheral section of the tire frame
body, delamination is suppressed from occurring be-
tween these members (including the tire frame body) due
to suppressing movement of the reinforcement cord
member, thereby raising durability.
Furthermore, since the reinforcement cord member is
wound on the outer peripheral section of the tire frame
body the rigidity to internal air pressure acting from the
radial direction inside is raised.
[0014] In the first aspect of the present invention, the
abrasion resistance characteristics are raised since the
tread that makes road surface contact is configured from
a material having better abrasion resistance character-
istics than that of the resin material.
[0015] A second aspect of the present invention pro-
vides the tire of the first aspect, wherein, viewed in a
cross-section along the axial direction of the tire frame
body, the reinforcement cord member is embedded in
the outer peripheral section of the tire frame body by 1/5
of the diameter of the reinforcement cord member or
greater.
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[0016] In the second aspect of the present invention,
air incorporation is efficiently suppressed, and movement
of the reinforcement cord member due to force input dur-
ing running is suppressed since the reinforcement cord
member is embedded in the outer peripheral section of
the tire frame body by 1/5 of the diameter of the rein-
forcement cord member or greater when viewed in a
cross-section along the axial direction of the tire frame
body.
[0017] A third aspect of the present invention provides
the tire of the first or second aspect, wherein the tire frame
body comprises, at the radial direction inside, a bead
section that makes contact with a bead seat and a rim
flange of the rim, and a ring shaped bead core made from
a metal material embedded in the bead section.
[0018] In the third aspect of the present invention, since
the tire frame body includes the bead section at a location
that fits to the rim, and the ring shaped bead core made
from a metal material is also embedded in the bead sec-
tion, the tire frame body, namely the tire, is retained on
the rim with a similar robustness that of a conventional
rubber pneumatic tire.
[0019] A fourth aspect of the present invention pro-
vides the tire of the third aspect, further comprising a seal
portion that is provided to a portion of the bead section
making contact with the rim and is formed from a material
that is softer than the resin material.
[0020] In the fourth aspect of the present invention, the
sealing ability (air tightness) between the tire (the tire
frame body) and the rim is raised since the seal portion
is provided to the portion making contact with the rim and
is formed from a material that is softer than the resin
material. Air can accordingly be suppressed from leaking
out from inside the tire better than when sealing is be-
tween the rim and the resin material. Rim fit-ability is also
raised by providing the
[0021] A fifth aspect of the present invention provides
the tire of any one of the first to fourth aspects, wherein
the resin material has thermoplastic properties.
[0022] In the fifth aspect of the present invention, due
to the resin material having thermoplastic properties tire
manufacture is easier than when the resin material has
thermoset properties.
[0023] A sixth aspect of the present invention provides
a tire manufacturing method according to claim 6, a ring
shaped tire frame body formed from a thermoplastic ma-
terial, and embedding at least a portion of the reinforce-
ment cord member in the outer peripheral section while
melting or softening the outer peripheral section.
[0024] In the sixth aspect of the present invention, at
least the embedded portion of the reinforcement cord
member and the melted or softened thermoplastic ma-
terial adhere (cohere) since at least a portion of the re-
inforcement cord member is embedded in the outer pe-
ripheral section of the tire frame body formed from the
thermoplastic material while melting or softening the out-
er peripheral section. Accordingly, viewed in a cross-sec-
tion along the axial direction of the tire frame body, air is

suppressed from being incorporated between the outer
peripheral section of the tire frame body and the rein-
forcement cord member. Furthermore, after a certain pe-
riod of time has elapsed and the embedded portion of
the reinforcement cord member has cooled and hard-
ened, the embedded reinforcement cord member be-
comes difficult to remove.
[0025] A seventh aspect of the present invention pro-
vides of the sixth aspect, wherein, in the cord member
winding process the reinforcement cord member viewed
in a cross-section along the axial direction of the tire
frame body is embedded in the outer peripheral section
of the tire frame body by 1/5 of the diameter of the rein-
forcement cord member or greater.
[0026] In the seventh aspect of the present invention,
air is efficiently suppressed from being incorporated dur-
ing manufacture since the reinforcement cord member
viewed in a cross-section along the axial direction of the
tire frame body is embedded in the outer peripheral sec-
tion of the tire frame body by 1/5 of the diameter of the
reinforcement cord member or greater. The embedded
reinforcement cord member also becomes even more
difficult to remove.
[0027] An eighth aspect of the present invention pro-
vides a method of the sixth or seventh aspects, wherein
the reinforcement cord member is heated in the cord
member winding process.
[0028] In the eighth aspect of the present invention,
the contact portions making contact with the heated re-
inforcement cord member at the outer peripheral section
of the tire frame body are melted or softened due to the
reinforcement cord member being heated, thereby facil-
itating embedding of the reinforcement cord member in
the outer peripheral section of the tire frame body.
[0029] A ninth aspect of the present invention provides
a method of any one of the sixth to eighth aspects, where-
in, in the cord member winding process, the portion of
the outer peripheral section of the tire frame body where
the reinforcement cord member is to be embedded is
heated.
[0030] In the ninth aspect of the present invention, the
heated portion melts or softens due to the portion of the
outer peripheral section of the tire frame body where the
reinforcement cord member is to be embedded being
heated, thereby facilitating embedding of the reinforce-
ment cord member.
[0031] A tenth aspect of the present invention provides
a method of any one of the sixth to ninth aspects, wherein,
in the cord member winding process, the reinforcement
cord member is wound in a spiral shape on the outer
peripheral section of the tire frame body while regulating
tension of the reinforcement cord member to a predeter-
mined value.
[0032] In the tenth aspect of the present invention, the
embedded amount of the reinforcement cord member in
the outer peripheral section of the tire frame body can be
regulated, and winding can be performed while suppress-
ing snaking of the reinforcement cord member on the
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outer peripheral section of the tire frame body due to the
reinforcement cord member being wound in a spiral
shape on the outer peripheral section of the tire frame
body while regulating tension of the reinforcement cord
member to a predetermined value.
[0033] An eleventh aspect of the present invention pro-
vides a method of any one of the sixth to tenth aspects,
wherein, in the cord member winding process, the rein-
forcement cord member is wound in a spiral shape while
pressing the reinforcement cord member against the out-
er peripheral section of the tire frame body.
[0034] In the eleventh aspect of the present invention,
the embedded amount of the reinforcement cord member
in the outer peripheral section of the tire frame body can
be regulated due to the reinforcement cord member be-
ing wound in a spiral shape while pressing the reinforce-
ment cord member against the outer peripheral section
of the tire frame body.
[0035] A twelfth aspect of the present invention pro-
vides a method of any one of the sixth to eleventh as-
pects, wherein, in the cord member winding process, the
melted or softened portion of the outer peripheral section
of the tire frame body is force cooled after the reinforce-
ment cord member has been embedded.
[0036] In the twelfth aspect of the present invention,
the melted or softened portion of the outer peripheral
section of the tire frame body is swiftly cooled and hard-
ened due to the melted or softened portion of the outer
peripheral section of the tire frame body being force
cooled after the reinforcement cord member has been
embedded. Namely, since cooling is quicker than with
unforced cooling, deformation of the outer peripheral sec-
tion of the tire frame body is suppressed and movement
of the reinforcement cord member is suppressed. Advan-
tageous Effects of Invention
[0037] Configuring the tire of the present invention as
explained above suppresses air from being incorporated
and raises durability. The tire manufacturing method of
the present invention can suppress air incorporation and
manufacture a tire with raised durability.

BRIEF DESCRIPTION OF DRAWINGS

[0038]

Fig. 1A is a cross-section illustrating a cross-section
along a tire rotation axis of a tire of a first exemplary
embodiment.
Fig. 1B an enlarged cross-section illustrating a cross-
section along a tire rotation axis of a bead section of
a tire of the first exemplary embodiment in a fitted
state to a rim.
Fig. 2 is a cross-section along a tire rotation axis
illustrating a reinforcement cord in an embedded
state in a crown section of a tire case of a tire of the
first exemplary embodiment.
Fig. 3A is a perspective view of a tire supporting sec-
tion of a tire building machine with cylinder rods in

the minimum protruding amount state.
Fig. 3B is a perspective view of a tire supporting sec-
tion of a tire building machine with cylinder rods in
the maximum protruding amount state.
Fig. 4 is an explanatory diagram for explaining an
operation when using an extruder to apply a welding
thermoplastic material to a joint portion of case sec-
tion bodies.
Fig. 5 is an explanatory diagram for explaining an
operation to embed a reinforcement cord in a crown
section of a tire case using a cord heating device
and types of roller.
Fig 6 is an explanatory diagram for explaining an
operation to set case section bodies in a tire sup-
porting section in a tire building machine.
Fig. 7 is an explanatory diagram for explaining an
operation to heat a portion where a reinforcement
cord is to be embedded with a hot air device accord-
ing to a tire manufacturing method of another exem-
plary embodiment.
Fig. 8 is a cross-section illustrating a cross-section
along a tire rotation axis of a tubed tire of another
exemplary embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

First Exemplary Embodiment

[0039] Explanation follows regarding a tire according
to a first exemplary embodiment of the tire of the present
invention, with reference to the drawings. As shown in
Fig. 1A, a tire 10 of the present exemplary embodiment
displays a substantially similar cross-section profile to
that of an ordinary conventional rubber pneumatic tire.
[0040] As shown in Fig. 1A, the tire 10 is equipped with
a ring shaped tire case 23 (an example of a tire frame
body) configured from: a pair of bead sections 12 (see
Fig. 1B) that make contact with a bead seat section 21
and a rim flange 22 of a rim 20; side sections 14 that
extend from the bead sections 12 towards the tire radial
direction outside; and a crown section 16 (outer periph-
eral section) that connects together the tire radial direc-
tion outside edge of one of the side sections 14 and the
tire radial direction outside edge of the other of the side
sections 14.
[0041] The tire case 23 of the present exemplary em-
bodiment is formed from a single resin material, however
the present invention is not limited to such a configura-
tion, and resin materials having different characteristics
for each location of the tire case 23 (such as the side
sections 14, the crown section 16 and the bead sections
12) may be employed similarly to in an ordinary conven-
tional rubber pneumatic tire.
[0042] Examples of materials that can be employed as
the resin material include materials such as thermoset
resins, thermoplastic resins and thermoplastic elastom-
ers (TPE) having resilience similar to that of rubber.
[0043] Examples of thermoplastic resins include, for
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example, urethane resins, olefin resins, vinyl chloride
resins and polyamide resins.
[0044] Examples of thermoset resins include, for ex-
ample, phenol resins, urea resins, melamine resins,
epoxy resins, and polyester resins.
[0045] Examples of such thermoplastic elastomers in-
clude, for example, amide thermoplastic elastomers
(TPA), ester thermoplastic elastomers (TPC), olefin ther-
moplastic elastomers (TPO), styrene thermoplastic elas-
tomers (TPS), urethane thermoplastic elastomers (TPU),
thermoplastic cross-linked rubber (TPV) or other thermo-
plastic elastomers (TPZ), as defined in JIS K6418.
A thermoplastic elastomer is preferably employed as the
resin material in consideration of such factors as resil-
ience required during running and formability during man-
ufacturing.
[0046] A circular ring shaped bead core 18 formed from
a steel cord is embedded in each of the bead sections
12 of the present exemplary embodiment, similarly to as
in an ordinary conventional pneumatic tire. However the
present invention is not limited so such a configuration
and the bead core 18 may be omitted as long as sufficient
rigidity of the bead sections 12 is achieved and no prob-
lems arise in fitting to the rim 20. The bead core 18 is not
limited to a steel cord, and may be configured with a cord
from a material other than steel, such as an organic fiber
cord.
[0047] In the present exemplary embodiment, as
shown in Fig. 1B, the contact portion of the bead sections
12 to the rim 20, at least the portion that makes contact
with the rim flange 22 of the rim 20, is formed from a
circular ring shaped seal layer 24 (an example of a seal
portion) formed from a softer material than the resin ma-
terial. The seal layer 24 may also be formed at the portion
that makes contact with the bead seat 21.
[0048] Preferably a rubber is used as an example of a
resilient body for the above soft material for forming the
seal layer 24, and in particular a similar type of rubber to
that employed on the bead portion outer face of an ordi-
nary conventional rubber pneumatic tire. The rubber seal
layer 24 may be omitted as long as sealing ability can be
secured to the rim 20 by the resin material alone. Con-
figuration may also be made employing another type of
resin material that is softer than the resin material forming
the tire case 23.
[0049] As shown in Fig. 1A and Fig. 1B, a reinforce-
ment cord layer 28 (shown by intermittent lines in Fig. 2),
made from spirally wound reinforcement cord 26 of high-
er rigidity than the resin material forming the tire case 23
only partially embedded in the crown section 16 when
viewed in cross-section along the axial direction of the
tire case 23. The reinforcement cord 26 is in a close con-
tact state with the resin material at the embedded por-
tions. Furthermore, a mono-filament (single fiber) such
as a metal fiber or organic fiber, or a twisted multifilament
(twisted fiber) such as twisted configurations of such fib-
ers, may be employed as the reinforcement cord 26. The
reinforcement cord 26 of the present exemplary embod-

iment is a twisted steel cord of steel fibers. The embedded
amount L of the reinforcement cord 26 is preferably 1/5
or more of the diameter D of the reinforcement cord 26,
and more preferably more than 1/2. When the embedded
amount L of the reinforcement cord 26 exceeds 1/2 its
diameter D, the reinforcement cord 26 becomes less like-
ly to come out from the embedded portions due to geo-
metrical dimensions. The crown reinforcement layer 28
serves the role equivalent to that of a belt disposed at
the outer peripheral face of the carcass in a conventional
rubber pneumatic tire.
[0050] A tread 30 is disposed at the tire radial direction
outer peripheral side of the reinforcement cord layer 28,
with the tread 30 configured from a material with superior
abrasion resistance characteristics that the resin material
forming the tire case 23, formed for example from rubber.
Preferably a similar type of rubber to the rubber employed
in a conventional rubber pneumatic tire is employed as
the rubber used in the tread 30. Instead of the tread 30,
configuration may be made with a tread formed from an-
other type of resin material with superior abrasion resist-
ance characteristics to those of the resin material forming
the tire case 23. The tread 30 is formed with a tread pat-
tern configured with plural grooves in the road surface
contact face, similarly to in a conventional rubber pneu-
matic tire.
[0051] In the present exemplary embodiment the tire
case 23 is formed from a thermoplastic material (for ex-
ample a thermoplastic resin or a thermoplastic elas-
tomer) as an example of the resin material.

Tire Manufacturing Apparatus

[0052] Explanation follows regarding a manufacturing
apparatus for the tire 10 of the present exemplary em-
bodiment.
Figs. 3 are perspective views of relevant portions of a
tire supporting section 34 building machine 32 employed
when forming the tire 10.
[0053] The building machine 32 has a shaft 36 and a
geared motor (not shown in the drawings) for rotating a
horizontally disposed shaft 36. The tire supporting sec-
tion 34 for supporting the tire case 23 is provided on the
end side of the shaft 36.
[0054] The tire supporting section 34 is equipped with
a cylinder block 38 fixed to the shaft 36, and with plural
cylinder rods 40 provided at even spacings around the
circumferential direction of the cylinder block 38 and ex-
tending towards the radial direction outside.
[0055] Tire support plates 42 are provided at the lead-
ing ends of the cylinder rods 40. Each of the tire support
plates 42 has a circular arc shaped face 42A on the out-
side face provided with a radius of curvature substantially
that of the tire case inner face. Fig. 3A illustrates the
cylinder rods 40 in a state in which there is the minimum
amount protruding, and Fig. 3B illustrates the cylinder
rods 40 in a state in which there is the maximum amount
protruding. The cylinder rods 40 are all coupled together
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enabling each to be moved by the same amount in the
same direction.
[0056] As shown in Fig. 4, an extruder 44 is disposed
in the vicinity of the building machine 32 for extruding
welding thermoplastic material when the tire case 23 is
formed from plural sections in order to integrate together
the section bodies (the tire case 23 of the present exem-
plary embodiment is formed by welding together and in-
tegrating case section bodies 23A split into left and right
halves). The extruder 44 is equipped with a nozzle 46 for
ejecting the molten welding thermoplastic material 45
downwards. The welding thermoplastic material 45 is
preferably the same type of material as the thermoplastic
material forming the tire case 23, however a different type
of material may be employed as long as welding can be
achieved. In the present exemplary embodiment the ther-
moplastic material forming the tire case 23 and the weld-
ing thermoplastic material 45 are the same type of ma-
terial.
[0057] A flatting roller 48 to press against the welding
thermoplastic material 45 applied to the case section
bodies 23A of the tire case 23, and a cylinder device 50
for moving the flatting roller 48 up or down are disposed
in the vicinity of the nozzle 46. The cylinder device 50 is
supported through a frame, not shown in the drawings,
by a support pillar 52 of the extruder 44. The extruder 44
is capable of moving along guide rails 54 disposed on
the floor in a direction parallel to the shaft 36 of the build-
ing machine 32.
[0058] A cord feeder device 56 for feeding the rein-
forcement cord 26 to form the reinforcement cord layer
28 is movably mounted to the guide rails 54.
[0059] As shown in Fig. 5, the cord feeder device 56
is equipped with: a reel 58 wound with the reinforcement
cord 26; a cord heating device 59 disposed at the down-
stream side of the reel 58 in the cord conveying direction;
a press roller 60 disposed further to the downstream side
in the reinforcement cord 26 conveying direction; a first
cylinder device 62 for moving the press roller 60 in the
direction so as to make contact with or move away from
the outer peripheral face of the crown section 16 of the
tire case 23; a cooling roller 64 disposed at the reinforce-
ment cord 26 downstream side of the press roller 60; and
a second cylinder device 66 for moving the metal fabri-
cated cooling roller 64 in the direction so as to make
contact with or move away from the outer peripheral face
of the crown section 16. The surfaces of the press roller
60 and the cooling roller 64 are coated with a fluoro resin
(Teflon (registered trademark) in the present exemplary
embodiment) to suppress molten or softened thermo-
plastic material from adhering.
In the present exemplary embodiment the cord supply
device 56 is configured with two rollers, the press roller
60 and the cooling roller 64, however the present inven-
tion is not limited to such a configuration and configura-
tion may be made with only one thereof (namely with a
single roller).
[0060] The cord heating device 59 is equipped with a

heater 70 and a fan 72 for generating hot air and a heating
box 74 with an internal space supplied with the hot air,
with reinforcement cord 26 passing through the internal
space of the heating box 74, and a discharge outlet 76
provided at the leading end of the heating box 74 from
which the heated reinforcement cord 26 is discharged.
The cord supply device 56 is capable of movement along
the rotational axis direction of the tire case 23.
[0061] Explanation follows regarding the manufactur-
ing method of the tire 10 of the present exemplary em-
bodiment.

Tire Case Building Process

[0062]

(1) As shown in Fig. 6, first the two case section
bodies 23A are disposed at the outer peripheral side
of the tire supporting section 34 in its compressed
diameter state, aligned facing each other and abut-
ting, and with a cylindrical shaped tire inner face sup-
port ring 68 formed from thin sheet metal (for exam-
ple from sheet steel of 0.5mm thickness) disposed
at inside portions of the two case section bodies 23A.
The external diameter of the tire inner face support
ring 68 is set at substantially the same dimension as
the inner diameter of the outer peripheral portion of
the case section bodies 23A, such that the outer pe-
ripheral face of the tire inner face support ring 68 is
in close contact with the inner peripheral face of the
outer peripheral section of the case section bodies
23A. Accordingly, projections and indentations in the
joint portion (the welding thermoplastic material 45),
caused by (and in a reciprocal profile to) indentations
and projections occurring at the outer periphery of
the tire supporting section 34 due to gaps arising
between tire support plates 42, can be suppressed
from occurring. Indentations and projections can al-
so be suppressed from arising due to gaps between
the tire support plates 42 in laying-up materials (the
tire case 23, the tread 30, and other tire building ma-
terials (such as, for example, a belt reinforcement
layer)). Namely, indentations and projections can be
suppressed from arising in the laying-up materials
at locations corresponding to gaps between the tire
support plates 42 due to forces acting (such as ten-
sion and pressing forces) when laying up the laying-
up materials.
The tire inner face support ring 68 is easily insertable
inside the case section bodies 23A by bending de-
formation due to being formed from thin sheet metal.
Then the tire supporting section 34 is expanded in
diameter to make the plural tire support plates 42
contact the inner peripheral face of the tire inner face
support ring 68, such that the inside of the tire inner
face support ring 68 is held by the plural tire support
plates 42.
(2) Next the extruder 44 is moved such that, as
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shown in Fig. 4, the nozzle 46 is disposed above the
abutting portions of the case section bodies 23A.
Then, while rotating the tire supporting section 34 in
the direction of arrow R, the melted welding thermo-
plastic material 45 is extruded out from the nozzle
46 towards the joining location, applying the melted
welding thermoplastic material 45 along the joining
location. The applied welding thermoplastic material
45 is then flattened uniformly by the flatting roller 48
disposed at the downstream side, welding together
the outer peripheral faces of both the case section
bodies 23A. The welding thermoplastic material 45
hardens on unforced cooling, one of the case section
bodies 23A and the other of the case section bodies
23A are welded by the welding thermoplastic mate-
rial 45, integrating these members together and
forming the tire case 23.

Cord Member Winding Process

[0063]

(3) Then, as shown in Fig. 5, the extruder 44 is re-
tracted and the cord feeder device 56 is disposed in
the vicinity of the tire supporting section 34. The tem-
perature of the heater 70 is then raised, and heated
air at the periphery of the heater 70 is fed to the
heating box 74 by moving air generated by rotating
the fan 72. The reinforcement cord 26 wound out
from the reel 58 is fed into and heated in the heating
box 74 whose internal space is heated by the hot air
(for example, the temperature of the reinforcement
cord 26 is heated to about 100 to 200 °C). The heated
reinforcement cord 26 passes through the discharge
outlet 76 and is wound in a spiral shape at a constant
tension on the outer peripheral face of the crown
section 16 of the tire case 23 that is being rotated in
the arrow R direction. When the heated reinforce-
ment cord 26 makes contact with the outer peripheral
face of the crown section 16, the contacting portions
of the thermoplastic material are melted or softened,
and at least a portion of the heated reinforcement
cord 26 is embedded in the outer peripheral face of
the crown section 16. When this occurs, due to the
heated reinforcement cord 26 becoming embedded
in the melted or softened thermoplastic material, a
state is achieved in which there is no gap between
the thermoplastic material and the reinforcement
cord 26, namely a state of close contact. Accordingly
air is suppressed from being incorporated in the por-
tion where the reinforcement cord 26 is embedded.
Heating the reinforcement cord 26 to a higher tem-
perature than the melting point of the thermoplastic
material of the tire case 23 promotes melting or sof-
tening of the thermoplastic material at the portions
making contact with the reinforcement cord 26. Ac-
cordingly embedding of the reinforcement cord 26
into the outer peripheral face of the crown section

16 is facilitated, and the air can be efficiently sup-
pressed from being incorporated.

[0064] The tension applied to the reinforcement cord
26 is also regulated by applying braking to the reel 58
performing rotation following rotation of the tire case 23,
and by winding the reinforcement cord 26 while applying
a constant tension in this manner the reinforcement cord
26 can be suppressed from snaking, and the embedded
amount of the reinforcement cord 26 can also be regu-
lated. In the present exemplary embodiment tension is
regulated by applying braking to the reel 58, however
configuration may be made such that the tension is reg-
ulated by, for example, providing a tension regulation roll-
er in the conveying path of the reinforcement cord 26.
[0065] Directly after at least a portion of the heated
reinforcement cord 26 has been embedded in the outer
peripheral face of the crown section 16, the reinforcement
cord 26 is embedded deeply by being pressed by the
press roller 60. As this is performed the periphery of the
embedded portions is flattened by the press roller 60 and
any air incorporated during embedding the reinforcement
cord 26 is squeezed out. The press roller 60 is configured
so as to perform rotation following rotation of the tire case
23.
[0066] Then by pressing the outer peripheral face of
the crown section 16 with the cooling roller 64 provided
on the downstream side of the press roller 60, and the
portions of the thermoplastic material that were melted
or softened by the heated reinforcement cord 26 are force
cooled. Since the thermoplastic material at the portions
where the reinforcement cord 26 is embedded is thereby
cooled before the reinforcement cord 26 moves, the re-
inforcement cord 26 can be laid down with good preci-
sion, and deformation of the thermoplastic material at the
portions where the reinforcement cord 26 is embedded
can be suppressed. The cooling roller 64 is configured
so as to rotate following rotation of the tire case 23.
[0067] The embedded amount L of the reinforcement
cord 26 can be regulated by such means as the heated
temperature of the reinforcement cord 26, the tension
applied to the reinforcement cord 26 and the pressing
force from the press roller 60. In the present exemplary
embodiment the embedded amount L of the reinforce-
ment cord 26 is set so as to be 1/5 or more of the diameter
D of the reinforcement cord 26. The embedded amount
L of the reinforcement cord 26 is more preferably more
than 1/2 the diameter D.
[0068] Accordingly, by winding the heated reinforce-
ment cord 26 while embedding the reinforcement cord
26 in the outer peripheral face of the crown section 16,
the reinforcement cord layer 28 is formed at the outer
peripheral side of the crown section 16 of the tire case 23.

(4) The pre-vulcanized strip shaped tread 30 is then
wound once around the outer peripheral face of the
tire case 23 and the tread 30 is bonded to the outer
peripheral face of the tire case 23 using, for example,
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an adhesive. A known pre-cured tread used in recy-
cled tires can, for example, be employed for the tread
30. This process is similar to the process of bonding
a pre-cured tread to the outer peripheral face of a
tire base in recycled tire manufacturing.
(5) Bonding the seal layer 24, formed from a material
that is softer than the thermoplastic material, to the
bead sections 12 of the tire case 23 such as with an
adhesive thus completes the tire 10.
(6) Finally the diameter of the tire supporting section
34 is shrunk, the completed tire 10 is removed from
the tire supporting section 34 and the tire inner face
support ring 68 is removed from inside the tire by
bending deformation.

Operation

[0069] In the tire 10 of the present exemplary embod-
iment the reinforcement cord 26 of higher rigidity to that
of the thermoplastic material is wound in the circumfer-
ential direction in a spiral shape on the outer peripheral
face of the crown section 16 of the tire case 23 formed
from the thermoplastic material, raising characteristics
such as the resistance to punctures, cut resistance and
the circumferential direction rigidity of the tire 10. By rais-
ing the circumferential direction rigidity of the tire 10 creep
of the tire case 23 formed from the thermoplastic material
is prevented.
[0070] In cross-section viewed along the axial direction
of the tire case 23 (the cross-section illustrated in Fig. 1),
only a portion of the reinforcement cord 26 is embedded
in the outer peripheral face of the crown section 16 of the
tire case 23 formed from the thermoplastic material, and
is in close contact with the thermoplastic material. Ac-
cordingly, air incorporation during manufacture is sup-
pressed, and the reinforcement cord 26 is suppressed
from moving during running. Delamination of the rein-
forcement cord 26, the tire case 23 and the tread 30 is
accordingly also suppressed from occurring, raising the
durability of the tire 10.
[0071] As shown in Fig. 2, since the embedded amount
L of the reinforcement cord 26 is 1/5 or more of its diam-
eter D, air incorporation during manufacture is efficiently
suppressed, further suppressing movement of the rein-
forcement cord 26 due to force input during running, for
example.
[0072] Furthermore, the rigidity is raised to internal
pressure from the tire radial direction inside due to the
reinforcement cord 26 being wound in a spiral shape on
the crown section 16 of the tire case 23.
[0073] The abrasion resistance of the tire 10 is raised
due to the tread 30 that contacts the road surface being
formed from a rubber material with higher resistance to
abrasion than the thermoplastic material.
Furthermore, due to the ring shaped bead cores 18
formed from a metal material being embedded in the
bead sections 12, the tire case 23, namely the tire 10, is
retained on the rim 20 with a similar robustness to that

of a conventional rubber pneumatic tire.
[0074] The seal layer 24 formed from a material that
is softer than the thermoplastic material is provided to
portions of the bead sections 12 making contact with the
rim 20. The material configuring the seal layer 24 is softer
than the thermoplastic material configuring the tire case
23, namely the air tightness between the tire 10 and the
rim 20 is raised due to resilient reaction force. Air is ac-
cordingly suppressed from leaking out from inside the
tire better than in cases in which sealing is between the
rim 20 and the thermoplastic resin. Rim fit-ability is also
raised by providing the seal layer 24.
[0075] According to the structure of the tire 10 of the
present exemplary embodiment, the tire case 23 formed
from the resin material provides rigidity without using car-
cass plies widely employed in conventional rubber tires,
and so a reduction in weight can be achieved compared
with conventional rubber tires provided with carcass
plies. With the structure of the tire 10 of the present ex-
emplary embodiment the number of treatment processes
during tire manufacture can also be reduced due to not
using carcass plies like those in conventional rubber tires.

Other Exemplary Embodiments

[0076] The above exemplary embodiment is config-
ured such that the reinforcement cord 26 is heated, and
the portions of the thermoplastic material making contact
with the heated reinforcement cord 26 are melted or sof-
tened, however the present invention is not limited to
such a configuration. Configuration may be made in
which the reinforcement cord 26 is not heated, and, as
shown in Fig. 7, a hot air generator 78 with a fan 82, a
heater 80 and a discharge outlet 84 is employed. The
hot air generated by the hot air generator 78 is blown
onto the portions where the reinforcement cord 26 is to
embedded, and the reinforcement cord 26 is embedded
and placed in close contact after the thermoplastic ma-
terial has been melted or softened. The cord heating de-
vice 59 and the hot air generator 78 may be employed
together. When both are employed together embedding
of the reinforcement cord 26 in the thermoplastic material
and attaining close contact can be achieved with greater
certainty than when only one or other of the former or
later device is employed.
[0077] In the above exemplary embodiment the heater
70 and the fan 72 are employed as the heat source of
the cord heating device 59, however the present inven-
tion is not limited to such a configuration. A configuration
may be adopted with a radiant heater (such as an infrared
heater) employed to directly heat the reinforcement cord
26. The heater 80 and the fan 82 are employed as the
heat source of the hot air generator 78, however the
present invention is not limited to such a configuration.
For example, infrared radiation may be focused onto the
portion where the reinforcement cord 26 is to be embed-
ded, melting or softening the embedding portion.
[0078] The above exemplary embodiment is config-
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ured such that the melted or softened portions of the ther-
moplastic material where the reinforcement cord 26 is
embedded are force cooled with the metal fabricated
cooling roller 64, however the present invention is not
limited to such a configuration. Configuration may be
made in which cooling air is blown directly onto the melted
or softened portions of the thermoplastic material, force
cooling and solidifying the melted or softened portions of
the thermoplastic material.
[0079] The above exemplary embodiment is a config-
uration in which the reinforcement cord 26 is heated, how-
ever, for example, configuration may be made with a cov-
ering of thermoplastic material the same as the tire case
23 on the outside periphery of the reinforcement cord 26.
In such cases air can be efficiently suppressed from being
incorporated during embedding in the crown section 16
by heating the thermoplastic material covering together
with the reinforcement cord 26 when winding the covered
reinforcement cord onto the crown section 16 of the tire
case 23.
[0080] The above exemplary embodiment is a config-
uration in which the plural case section bodies 23A are
welded together to form the tire case 23, and the rein-
forcement cord layer 28 is formed by winding the rein-
forcement cord 26 on the crown section 16 of the tire
case 23, however the present invention is not limited to
such a configuration. For example, the tire case 23 can
be integrally formed by holding the reinforcement cord
26 in a wound state inside a mold, then injecting a resin
material in a melted or softened state into the mold (for
example injecting a thermoset material (such as a ther-
moplastic resin) or thermoplastic material). An example
of such a configuration is explained below.
The above mold is configured so as to be split into plural
sections, and a groove is formed in a spiral shape on the
inner peripheral face corresponding to the crown section
16 (outer peripheral section) of the tire case 23. The
groove is such that the reinforcement cord 26 fits therein.
The above reinforcement cord is retained (fitted) into the
groove in the mold, resin material in a melted or softened
state is injected into the mold, and the tire case 23 con-
figured by the resin material is integrally formed by letting
the injected resin material cool and harden (hardening
either by unforced cooling or forced cooling). According-
ly, only a portion of the reinforcement cord 26 is embed-
ded in the crown section 16 of the tire case 23 when
viewed in cross-section along the tire case 23 axial di-
rection (the cross-section illustrated in Fig. 1). Air is sup-
pressed from being incorporated during manufacturing
due to the portion of the reinforcement cord 26 embedded
in the crown section 16 being in close contact with the
resin material configuring the tire case 23, and the rein-
forcement cord 26 is accordingly suppressed from mov-
ing due to force input during running. Accordingly dela-
mination of the reinforcement cord 26, the tire case 23
and the tread 30 is suppressed from occurring, and the
durability of the tire 10 is raised. The reinforcement cord
26 may be adhered to the inner periphery of the mold as

a method for retaining the reinforcement cord 26 at the
inner periphery of the mold, or another method may be
selected.
[0081] In the tire 10 of the above exemplary embodi-
ment the bead sections 12 are mounted to the rim 20,
and an air chamber is formed between the tire 10 and
the rim 20 in what is referred to as a tubeless tire, however
the present invention is not limited to such a configura-
tion, and, as shown in Fig. 8, application may be made
to a complete tube profile.
[0082] Spirally winding the reinforcement cord 26 fa-
cilitates manufacturing, however other methods may be
considered, such as methods employing reinforcement
cords 26 that are not continuous across the width direc-
tion.
Embodiments of the present invention have been ex-
plained with exemplary embodiments given, however
these are merely examples of embodiments, and various
modifications can be implemented within the scope of
the present invention, as defined in the appended claims.
Obviously the scope of rights of the present invention is
also not limited by these exemplary embodiments.

Claims

1. A tire for rim mounting comprising a ring shaped tire
frame body (23) formed from a resin material, the
tire comprising a reinforcement cord member (26)
wound around an outer peripheral section of the tire
frame body to form a reinforcement cord layer (28)
and
characterised by, when viewed in a cross-section
along the axial direction of the tire frame body, having
only a portion of the reinforcement cord member (26)
embedded in the outer peripheral section of the tire
frame body (23),
further comprising a tread (30) provided at the radial
direction outside of the reinforcement cord layer (28)
and formed from rubber having better abrasion re-
sistance characteristics than the resin material.

2. The tire of claim 1, wherein, viewed in a cross-section
along the axial direction of the tire frame body (23),
the reinforcement cord member (26) is embedded in
the outer peripheral section of the tire frame body
(23) by 1/5 of the diameter of the reinforcement cord
member (26) or greater.

3. The tire of claim 1 or claim 2, wherein the tire frame
body (23) comprises, at the radial direction inside, a
bead section (12) that makes contact with a bead
seat (21) and a rim flange (22) of the rim (20), and
a ring shaped bead core (18) made from a metal
material embedded in the bead section (12).

4. The tire of claim 3, further comprising a seal por-
tion(24) that is provided to a portion of the bead sec-
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tion (12) making contact with the rim (20) and is
formed from a material that is softer than the resin
material.

5. The tire of any one of claim 1 to claim 4, wherein the
resin material has thermoplastic properties.

6. A tire manufacturing method characterised by com-
prising a cord member winding process of winding
a reinforcement cord member (26) onto an outer pe-
ripheral section of a ring shaped tire frame body (23)
formed from a thermoplastic material, and embed-
ding only a portion of the reinforcement cord member
(26) in the outer peripheral section while melting or
softening the outer peripheral section,
further comprising providing a tread (30) at the radial
direction outside of a reinforcement cord layer (28)
formed from the wound reinforcement cord member
(26), the tread (30) formed from rubber having better
abrasion resistance characteristics than the resin
material.

7. The tire manufacturing method of claim 6, wherein,
in the cord member winding process the reinforce-
ment cord member (26) viewed in a cross-section
along the axial direction of the tire frame body (23)
is embedded in the outer peripheral section of the
tire frame body (23) by 1/5 of the diameter of the
reinforcement cord member (26) or greater.

8. The tire manufacturing method of claim 6 or claim 7,
wherein the reinforcement cord member (26) is heat-
ed in the cord member winding process.

9. The tire manufacturing method of any one of claim
6 to claim 8, wherein, in the cord member winding
process, the portion of the outer peripheral section
of the tire frame body (23) where the reinforcement
cord member (26) is to be embedded is heated.

10. The tire manufacturing method of any one of claim
6 to claim 9, wherein, in the cord member winding
process, the reinforcement cord member (26) is
wound in a spiral shape on the outer peripheral sec-
tion of the tire frame body while regulating tension
of the reinforcement cord member (26) to a prede-
termined value.

11. The tire manufacturing method of any one of claim
6 to claim 10, wherein, in the cord member winding
process, the reinforcement cord member (26) is
wound in a spiral shape while pressing the reinforce-
ment cord member (26) against the outer peripheral
section of the tire frame body (23).

12. The tire manufacturing method of any one of claim
6 to claim 11, wherein, in the cord member winding
process, the melted or softened portion of the outer

peripheral section of the tire frame body (23) is force
cooled after the reinforcement cord member (26) has
been embedded.

Patentansprüche

1. Reifen für eine Felgenmontage, der einen ringförmi-
gen Reifengerüstkörper (23) aufweist, der aus einem
Harzmaterial gebildet wird, wobei der Reifen ein Ver-
stärkungskordelement (26) aufweist, das um einen
äußeren Umfangsabschnitt des Reifengerüstkör-
pers gewickelt wird, um eine Verstärkungskordlage
(28) zu bilden; und
gekennzeichnet dadurch, dass, wenn in einem
Querschnitt längs der axialen Richtung des Reifen-
gerüstkörpers betrachtet wird, er nur einen Abschnitt
des Verstärkungskordelementes (26) im äußeren
Umfangsabschnitt des Reifengerüstkörpers (23)
eingebettet aufweist,
wobei er außerdem eine Lauffläche (30) aufweist,
die in der radialen Richtung außerhalb der Verstär-
kungskordlage (28) vorhanden ist und aus Gummi
mit besseren Abriebfestigkeitseigenschaften als das
Harzmaterial gebildet wird.

2. Reifen nach Anspruch 1, bei dem, wenn in einem
Querschnitt längs der axialen Richtung des Reifen-
gerüstkörpers (23) betrachtet wird, das Verstär-
kungskordelement (26) im äußeren Umfangsab-
schnitt des Reifengerüstkörpers (23) über 1/5 des
Durchmessers des Verstärkungskordelementes
(26) oder mehr eingebettet ist.

3. Reifen nach Anspruch 1 oder Anspruch 2, bei dem
der Reifengerüstkörper (23) in der radialen Richtung
innen einen Wulstabschnitt (12), der mit einer Rei-
fensitzfläche (21) und einem Felgenflansch (22) der
Felge (20) in Kontakt kommt, und einen ringförmigen
Wulstkern (18) aufweist, der aus einem Metallmate-
rial hergestellt wird, das im Wustabschnitt (12) ein-
gebettet wird.

4. Reifen nach Anspruch 3, der außerdem einen Dich-
tungsabschnitt (24) aufweist, der bei einem Ab-
schnitt des Wulstabschnittes (12) bereitgestellt wird,
der mit der Felge (20) in Kontakt kommt, und der aus
einem Material gebildet wird, das weicher ist als das
Harzmaterial.

5. Reifen nach einem der Ansprüche 1 bis 4, bei dem
das Harzmaterial thermoplastische Eigenschaften
aufweist.

6. Reifenherstellungsverfahren, dadurch gekenn-
zeichnet, dass es die folgenden Schritte aufweist:
einen Kordelementwickelvorgang für das Wickeln ei-
nes Verstärkungskordelementes (26) auf einen äu-
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ßeren Umfangsabschnitt des ringförmigen Reifen-
gerüstkörpers (23), der aus einem thermoplasti-
schen Material hergestellt wird; und Einbetten nur
eines Abschnittes des Verstärkungskordelementes
(26) im äußeren Umfangsabschnitt während des
Schmelzens oder Erweichens des äußeren Um-
fangsabschnittes,
wobei es außerdem den Schritt des Bereitstellens
einer Lauffläche (30) in der radialen Richtung außer-
halb einer Verstärkungskordlage (28) aufweist, die
aus dem gewickelten Verstärkungskordelement (26)
gebildet wird, wobei die Lauffläche (30) aus Gummi
mit besseren Abriebfestigkeitseigenschaften als das
Harzmaterial gebildet wird.

7. Reifenherstellungsverfahren nach Anspruch 6, bei
dem beim Kordelementwickelvorgang das Verstär-
kungskordelement (26), in einem Querschnitt längs
der axialen Richtung des Reifengerüstkörpers (23)
betrachtet, im äußeren Umfangsabschnitt des Rei-
fengerüstkörpers (23) über 1/5 des Durchmessers
des Verstärkungskordelementes (26) oder mehr ein-
gebettet wird.

8. Reifenherstellungsverfahren nach Anspruch 6 oder
Anspruch 7, bei dem das Verstärkungskordelement
(26) beim Kordelementwickelvorgang erwärmt wird.

9. Reifenherstellungsverfahren nach einem der An-
sprüche 6 bis 8, bei dem beim Kordelementwickel-
vorgang der Abschnitt des äußeren Umfangsab-
schnittes des Reifengerüstkörpers (23) erwärmt
wird, wo das Verstärkungskordelement (26) einge-
bettet werden soll.

10. Reifenherstellungsverfahren nach einem der An-
sprüche 6 bis 9, bei dem beim Kordelementwickel-
vorgang das Verstärkungskordelement (26) spiral-
förmig auf den äußeren Umfangsabschnitt des Rei-
fengerüstkörpers gewickelt wird, während die Zug-
spannung des Verstärkungskordelementes (26) auf
einen vorgegebenen Wert reguliert wird.

11. Reifenherstellungsverfahren nach einem der An-
sprüche 6 bis 10, bei dem beim Kordelementwickel-
vorgang das Verstärkungskordelement (26) spiral-
förmig gewickelt wird, während das Verstärkungs-
kordelement (26) gegen den äußeren Umfangsab-
schnitt des Reifengerüstkörpers (23) gepresst wird.

12. Reifenherstellungsverfahren nach einem der An-
sprüche 6 bis 11, bei dem beim Kordelementwickel-
vorgang der geschmolzene oder erweichte Ab-
schnitt des äußeren Umfangsabschnittes des Rei-
fengerüstkörpers (23) zwangsgekühlt wird, nach-
dem das Verstärkungskordelement (26) eingebettet
wurde.

Revendications

1. Bandage pneumatique destiné au montage sur une
jante, comprenant un corps d’enveloppe de forme
annulaire du bandage pneumatique (23), formé à
partir d’un matériau de résine, le bandage pneuma-
tique comprenant un élément de câblé de renforce-
ment (26) enroulé autour d’une section périphérique
externe du corps de l’enveloppe du bandage pneu-
matique pour former une couche de câblé de renfor-
cement (28) ; et
caractérisé en ce que, vu dans une section trans-
versale le long de la direction axiale du corps de
l’enveloppe du bandage pneumatique, seule une
partie de l’élément de câblé de renforcement (26)
est encastrée dans la section périphérique externe
du corps de l’enveloppe du bandage pneumatique
(23) ;
comprenant en outre une bande de roulement (30),
agencée dans la direction radiale vers l’extérieur de
la couche de câblé de renforcement (28), et compo-
sée de caoutchouc présentant des caractéristiques
de résistance à l’abrasion supérieures à celle du ma-
tériau de résine.

2. Bandage pneumatique selon la revendication 1,
dans lequel, vu dans une section transversale le long
de la direction axiale du corps de l’enveloppe du ban-
dage pneumatique (23), l’élément de câblé de ren-
forcement (26) est encastré dans la section périphé-
rique externe du corps de l’enveloppe du bandage
pneumatique (23) à une profondeur représentant 1/5
ou plus du diamètre de l’élément de câblé de renfor-
cement (26).

3. Bandage pneumatique selon les revendications 1 ou
2, dans lequel le corps de l’enveloppe du bandage
pneumatique (23) comprend, vers l’intérieur dans la
direction radiale, une section de talon (12) entrant
en contact avec une portée de talon (21) et un rebord
de jante (22) de la jante (20), et une tringle de forme
annulaire (18) fabriquée à partir d’un matériau mé-
tallique encastrée dans la section de talon (12).

4. Bandage pneumatique selon la revendication 3,
comprenant en outre une partie d’étanchéité (24),
agencée sur une partie de la section de talon (12)
entrant en contact avec la jante (20), et formée à
partir d’un matériau plus mou que le matériau de
résine.

5. Bandage pneumatique selon l’une quelconque des
revendications 1 à 4, dans lequel le matériau de ré-
sine présente des propriétés thermoplastiques.

6. Procédé de fabrication d’un bandage pneumatique,
caractérisé en ce qu’il comprend un processus
d’enroulement d’un élément de câblé, consistant à
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enrouler un élément de câblé de renforcement (26)
sur une section périphérique externe du corps d’en-
veloppe de forme annulaire du bandage pneumati-
que (23), fabriqué à partir d’un matériau thermoplas-
tique, et à encastrer uniquement une partie de l’élé-
ment de câblé de renforcement (26) dans la section
périphérique externe tout en portant à fusion ou en
ramollissant la section périphérique externe ;
comprenant en outre l’étape de fourniture d’une ban-
de de roulement (30), dans la direction radiale vers
l’extérieur d’une couche de câblé de renforcement
(28), formée à partir de l’élément de câblé de ren-
forcement enroulé (26), la bande de roulement (30)
étant fabriquée à partir de caoutchouc présentant
des caractéristiques de résistance à l’abrasion su-
périeures à celles du matériau de résine.

7. Procédé de fabrication d’un bandage pneumatique
selon la revendication 6, dans lequel, lors du pro-
cessus d’enroulement de l’élément de câblé de ren-
forcement, l’élément de câblé de renforcement (26),
vu dans une section transversale le long de la direc-
tion axiale du corps de l’enveloppe du bandage
pneumatique (23), est encastré dans la section pé-
riphérique externe du corps de l’enveloppe du ban-
dage pneumatique (23) à une profondeur représen-
tant 1/5 ou plus du diamètre de l’élément de câblé
de renforcement (26).

8. Procédé de fabrication d’un bandage pneumatique
selon les revendications 6 ou 7, dans lequel l’élé-
ment de câblé de renforcement (26) est chauffé lors
du processus d’enroulement de l’élément de câblé.

9. Procédé de fabrication d’un bandage pneumatique
selon l’une quelconque des revendications 6 à 8,
dans lequel lors du processus d’enroulement de
l’élément de câblé, la partie de la section périphéri-
que externe du corps de l’enveloppe du bandage
pneumatique (23), dans laquelle l’élément de câblé
de renforcement (26) doit être encastré, est chauf-
fée.

10. Procédé de fabrication d’un bandage pneumatique
selon l’une quelconque des revendications 6 à 9,
dans lequel, lors du processus d’enroulement de
l’élément de câblé, l’élément de câblé de renforce-
ment (26) est enroulé dans une forme en spirale sur
la section périphérique externe du corps de l’enve-
loppe du bandage pneumatique, tout en réglant la
tension de l’élément de câblé de renforcement (26)
à une valeur prédéterminée.

11. Procédé de fabrication d’un bandage pneumatique
selon l’une quelconque des revendications 6 à 10,
dans lequel, lors du processus d’enroulement de
l’élément de câble, l’élément de câblé de renforce-
ment (26) est enroulé dans une forme en spirale,

tout en pressant l’élément de câblé de renforcement
(26) contre la section périphérique externe du corps
de l’enveloppe du bandage pneumatique (23).

12. Procédé de fabrication d’un bandage pneumatique
selon l’une quelconque des revendications 6 à 11,
dans lequel, lors du processus d’enroulement de
l’élément de câblé, la partie fondue ou ramollie de
la section périphérique externe du corps de l’enve-
loppe du bandage pneumatique (23) est refroidie par
air forcé après l’encastrement de l’élément de câblé
de renforcement (26).
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