a9y United States

US 20200130432A1

a12) Patent Application Publication o) Pub. No.: US 2020/0130432 Al

LEE et al. 43) Pub. Date: Apr. 30, 2020
(54) TIRE CORD FABRIC, METHOD OF (52) U.S. CL.
MANUFACTURING SAME, SHEET CPC oo B60C 19/082 (2013.01); DO2G 3/48
INCLUDING SAME, AND TIRE INCLUDING (2013.01); DO7B 1/0606 (2013.01); B60C
SHEET 9/0042 (2013.01)
(71)  Applicant: HANKOOK TIRE &
(57) ABSTRACT

TECHNOLOGY CO., LTD., Seoul
(KR)

(72) Inventors: Jiwan LEE, Dacjeon (KR); Haekwang
CHUNG, Daejeon (KR); Kilju KO,
Daejeon (KR); Mijung LEE, Daejeon
(KR); Hyunran CHO, Daegjeon (KR);
Seokhee JO, Daejeon (KR); Seungha
PARK, Daejeon (KR)

(21)  Appl. No.: 16/653,972

(22) Filed: Oct. 15, 2019
(30) Foreign Application Priority Data
Oct. 26, 2018 (KR) .ooeeiiiiiiieee 10-2018-0128925

Publication Classification

(51) Int. CL

B60C 19/08 (2006.01)
B60C 9/00 (2006.01)
DO7B 1/06 (2006.01)
D02G 3/48 (2006.01)

The present disclosure relates to a tire cord fabric, a method
of manufacturing the same, a sheet including the same, and
a tire including the sheet, and the tire cord fabric includes a
plurality of tire cords which are arranged 1n parallel to each
other, a welt yarn which weaves the tire cords to conduct a
weaving operation, and a conductive fiber which comes 1nto
contact with the surface of the tire cord and 1s extended 1n
a longitudinal direction of the tire cord. The tire cord fabric
can eflectively discharge static electricity aggregated in a
tire by mixing a tire cord with a conductive fiber, thereby
weaving a mixture of the tire cord and the conductive fiber.
Particularly, the tire cord fabric can secure an eflective
conductive passage since the conductive fiber 1s extended 1n
a radial direction from bead parts to a tread part as 1n a
carcass cord. Therefore, the tire cord fabric can simultane-
ously accomplish solving of a static electricity problem and
obtaining of a fuel efliciency improving eflfect through low
rolling resistance as a result by decreasing a demand asso-
ciated with electrical conductivity of a rubber composition
for sidewall and a rubber composition for topping, thereby
enabling a rubber composition having a low loss modulus
(E") for improving rolling resistance to be applied.
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TIRE CORD FABRIC, METHOD OF
MANUFACTURING SAME, SHEET
INCLUDING SAME, AND TIRE INCLUDING
SHEE'T

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to Korean Patent
Application No. 10-2018-0128925, filed on Oct. 26, 2018,
the disclosure of which 1s incorporated by reference herein
in 1ts entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to a tire cord fabric,
a method of manufacturing the same, a sheet including the
same, and a tire including the sheet, and more specifically,
to a tire cord fabric which can eflectively discharge static
electricity aggregated 1n a tire and can accomplish a fuel
efliciency improving eflect through low rolling resistance at
the same time, a method of manufacturing the same, a sheet
including the same, and a tire including the sheet.

BACKGROUND ART

[0003] Although there has not been a large problem 1n
static electricity of a conventional carbon-based rubber
composition, application of a high loading silica-containing
rubber composition has been increasing according to an
increase in fuel efliciency requiring performance There 1s a
problem that a rubber composition with a high silica content
discharges static electricity to the surface of a road.

[0004] A method of discharging static electricity to the
surface of the road from a tire having such a low rolling
resistance (LRR) may include thinking of configuration of a
sidewall rubber composition with a predetermined conduc-
tivity or more, an electrically conductive under tread rubber
composition, a chimney, etc. However, an increase in the
content of a carbon grade for conductivity of a sidewall 1s
disadvantageous to LRR due to an increase in heating.
Further, although 1t can be considered to develop an elec-
trically conductive LRR sidewall rubber composition or an
electrically conductive LRR carcass rubber composition,
there actually 1s a limit to a certain extent in development of
an LRR rubber composition with a tire resistance value of
1,000 V to 100 ML, 1.e., a level required 1n an automobile
manufacturer.

[0005] Further, LRR performance and electrical conduc-
tivity require much time and costs when developing a rubber
composition which simultaneously satisfies LRR perfor-
mance and electrical conductivity 1n a trade-oil relationship.
Particularly, since an existing sidewall rubber composition
has a large intfluence degree of rolling resistance, 1t 1s usual
to use a method of giving conductivity to a carcass rubber
composition when a rubber composition with low rolling
resistance properties 1s used 1n a state that conductivity of
the sidewall 1s abandoned. However, in order to give con-
ductivity to the carcass rubber composition, carbon black
which increases conductivity and in which a structure, 1.e.,
a direction of increasing strength and modulus of rubber 1s
developed should be used. Such a method has a problem of
difficult processability since the rubber composition 1s dis-
advantageous to heating during rolling processing, and the
method has a disadvantage that processability gradually
becomes disadvantageous when carbon with more devel-
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oped structure 1s used to obtain desired conductivity. There-
fore, there 1s a lot of techmical difficulty in that both
conductivity and low rolling resistance are compatible 1n an
actual tire.

DISCLOSURE

Technical Problem

[0006] An objective of the present disclosure 1s to provide
a tire cord fabric which can eflectively discharge static
clectricity aggregated 1n a tire and can accomplish a fuel
efliciency improving eflect through low rolling resistance at
the same time.

[0007] Other objective of the present disclosure 1s to
provide a method of manufacturing a tire cord fabric, the
method which does not require additional equipment by
enabling an existing topping process applying method to be
equally applied.

[0008] Another objective of the present disclosure 1s to
provide a sheet including the tire cord fabric.

[0009] Another objective of the present disclosure 1s to
provide a tire including the sheet.

Technical Solution

[0010] Provided 1s a tire cord fabric according to an
embodiment of the present disclosure, the tire cord fabric
including a plurality of tire cords which are arranged 1n
parallel to each other, a welt yarn which weaves the tire
cords to conduct a weaving operation, and a conductive fiber
which comes into contact with the surface of the tire cord
and 1s extended 1n a longitudinal direction of the tire cord,
wherein the conductive fiber 1s a fiber having metal plated on
the surface thereof.

[0011] The conductive fiber may be fixed to the surface of
the tire cord 1n a state that the conductive fiber 1s woven
along with the tire cord by the welt yarn.

[0012] The tire cord fabric may include 2 to 30 conductive
fibers.
[0013] The conductive fiber may be obtained by plating

metal on the surface of any one fiber selected from the group
consisting of a synthetic fiber, a cellulose fiber, and a mixed
yarn thereof.

[0014] The synthetic fiber may be any one selected from
the group consisting of polyester, polyimide, polyurethane,
acrylic fiber, modacrylic fiber, and mixed yarns thereof.
[0015] The cellulose fiber may be any one selected from
the group consisting of rayon, lyocell, tencel, and mixed
yarns thereof.

[0016] The conductive fiber may be any one selected from
the group consisting of a filament yarn, a staple fiber, and a
spun varn.

[0017] The spun yarn may have 10 yarn counts (’S) to 100

yarn counts (’S), and the filament yarn may have 10 deniers
to 500 deniers.

[0018] Provided 1s a method of manufacturing a tire cord
fabric according to another embodiment of the present
disclosure 1s provided, the method comprising a step of
manufacturing a conductive fiber by plating metal on the
surface of a fiber, and a step of supplying a plurality of tire
cords as a warp varn and weaving a welt yarn with the tire
cords to conduct a weaving operation, wherein the step of
carrying out the weaving operation comprises mixing the
conductive fiber with the tire cords to supply the conductive
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fiber as the warp yarn, and the conductive fiber 1s a fiber
having metal plated on the surface thereof.

[0019] The step of manufacturing the conductive fiber
may be performed by electroless plating copper sulfate on
the surface of the fiber.

[0020] The step of carrying out the weaving operation may
comprise warping or drawing the conductive fiber along
with the tire cord.

[0021] The step of carrying out the weaving operation may
comprise supplying the conductive fiber 1n the same heald,
reed and dropper as the tire cord 1n the drawing process.
[0022] A sheet including the tire cord fabric and a topping
rubber which performs a topping process on the tire cord
fabric according to another embodiment of the present
disclosure 1s provided.

[0023] The topping rubber may comprise 100 parts by
weight of raw rubber including 20 to 50 parts by weight of
natural rubber and 50 to 80 parts by weight of emulsion-
polymerized styrene butadiene rubber, and 20 to 60 parts by
weight of carbon black having a statistical thickness surface
area (STSA) value of 29 to 39 m®/g, an oil absorption
number of compressed sample (COAN) value of 69 to 79
cc/100 g, an o1l absorption number of sample (OAN) value
of 85 to 95 ¢¢/100 g, and an 10dine adsorption amount value
of 31 to 41 mg/g.

[0024] The topping rubber may comprise 100 parts by
weight of raw rubber including 10 to 40 parts by weight of
synthetic styrene butadiene rubber and 60 to 90 parts by
weight of natural rubber, 10 to 40 parts by weight of a first
carbon black having an STSA value of 29 to 39 m®/g, a
COAN value of 69 to 79 ¢c/100 g, an OAN value of 85 to
95 ¢c/100 g, and an 10dine adsorption amount value of 31 to
41 mg/g, and 20 to 50 parts by weight of a second carbon
black having an STSA value of 70 to 80 m*/g, a COAN
value of 83 to 93 ¢cc/100 g, an OAN value of 96 to 108

cc/100 g, and an 10dine adsorption amount value of 76 to 88
mg/g.

[0025] The sheet may be carcass.

[0026] A tire including the sheet according to another
embodiment of the present disclosure 1s provided.

[0027] The tire may have a resistance value of 0.1 to 100
ME2 at a voltage of 1,000 V.

Advantageous Effects

[0028] A tire cord fabric according to the present disclo-
sure can eflectively discharge static electricity aggregated 1n
a tire by mixing a tire cord with a conductive fiber, thereby
weaving a mixture of the tire cord and the conductive fiber.
Particularly, the tire cord fabric according to the present
disclosure can secure an eflective conductive passage since
the conductive fiber 1s extended in a radial direction from
bead parts to a tread part as 1n a carcass cord.

[0029] Therefore, a tire cord fabric according to the pres-
ent disclosure can simultaneously accomplish solving of a
static electricity problem and obtaining of a fuel efliciency
improving eflect through low rolling resistance as a result by
decreasing a demand associated with electrical conductivity
of a rubber composition for sidewall and a rubber compo-
sition for topping, thereby enabling a rubber composition
having a low loss modulus (E") for improving rolling
resistance to be applied.

[0030] Further, a method of manufacturing a tire cord
tabric does not require additional equipment by mixing the
tire cord with the conductive fabric during manufacturing of
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an existing tire cord fabric, thereby enabling an existing
topping process applying method to be equally applied.

DESCRIPTION OF DRAWINGS

[0031] FIG. 1 1s a perspective view schematically 1llus-
trating a tire cord fabric according to an embodiment of the
present disclosure.

[0032] FIG. 2 1s a cross-sectional view of FIG. 1.

[0033] FIG. 3 1s a half-sectional view schematically 1llus-
trating a tire according to another embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0034] Heremafter, the embodiments of the present dis-
closure will be described 1n detail with reference to the
accompanying drawings so that the present disclosure can be
casily realized by those skilled in the art. However, the
present disclosure can be implemented in various different
forms and 1s not limited to the embodiments described
herein.

[0035] A tire cord fabric according to an embodiment of
the present disclosure includes a plurality of tire cords which
are arranged 1n parallel to each other, a welt yarn which
weaves the tire cords to conduct a weaving operation, and a
conductive fiber which comes into contact with the surface
of the tire cord and 1s extended 1n a longitudinal direction of
the tire cord.

[0036] FIG. 1 1s a perspective view schematically 1llus-
trating the tire cord fabric, and FIG. 2 1s a cross-sectional
view of FIG. 1. Hereinafter, the tire cord fabric 100 will be
described with reference to FIG. 1 and FIG. 2.

[0037] Referring to FIG. 1 and FIG. 2, the tire cords 10 are

arranged 1n parallel to each other. The tire cords 10 may be
arranged to be separated from one another at predetermined
intervals or may be arranged without intervals.

[0038] The tire cord 10 may include any cords for carcass
generally used 1n tires, and may generally include a textile
cord.

[0039] The tire cord 10 may have a diameter of 0.4 to 1.2
mm, specifically 0.5 to 1.0 mm. Strength force of the tire
cord 10 may be excessively weak when the tire cord 10 has
a diameter of less than 0.4 mm, while a cut surface of the tire
cord 10 may become excessively thick when the tire cord 10
has a diameter of more than 1.2 mm.

[0040] The welt yarn 30 may enable the tire cord fabric
100 1n the form of a fabric to be formed by weaving the tire
cords 10 to conduct a weaving operation. For example, a
method of weaving the tire cords 10 by the wett yarn 30 may
comprise enabling the tire cords 10 to be woven by allowing
the tire cords 10 to be vertically alternately crossed while
disposing the weft yarn 30 1n a width direction perpendicular
to a longitudinal direction of the tire cords 10. Namely, the
welt yarn 30 can pass under a next tire cord 10 when the weft
yarn 30 passes over a first tire cord 10, a returning welt yarn
30 or a next weflt yarn 30 passes under the tire cord 10 over
which the first welt yarn 30 has passed, and the returning
welt yvarn 30 or the next welt yarn 30 passes over the tire
cord 10 under which the first welt yarn 30 has passed such
that the tire cord 10 can be woven. Further, the welt yarn 30
may pass under next two or more tire cords 10 after passing
over two or more tire cords 10, or may pass under a next one
tire cord 10 only after passing over two or more tire cords
10. As such, a method of weaving the tire cords 10 by the
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welt yarn 30 to conduct a weaving operation may be various,
and the method 1s not particularly limited in the present
disclosure.

[0041] The welt yarn 30 may include any yarns which
weave the tire cords 10 so as to be able to conduct a weaving
operation. For example, although the weflt yarn 30 may
include any one selected from the group consisting of a
natural fiber, a synthetic fiber and a mixed yarn thereotf,
specifically a cotton spun yarn, a rayon spun yarn (polynosic
spun yarn), a covering yarn in which cotton staple fibers or
rayon staple fibers are covered on an undrawn yarn of nylon
or polyester, etc., the present disclosure 1s not limited
thereto.

[0042] The conductive fiber 20 comes 1nto contact with
the surface of the tire cord 10, and i1s extended 1n a
longitudinal direction of the tire cord 10. Although a con-
ductive fiber 20 may be come into contact with surfaces of
several tire cords 10, a conductive fiber 20 may be come 1nto
contact with the surface of a tire cord 10 only, and may be
extended along the contacted tire cord 10 only as illustrated
in FIG. 1.

[0043] Further, as illustrated in FIG. 1 and FIG. 2, the
conductive fiber 20 1s woven along with the tire cord 10 by
the weft yarn 30 such that the conductive fiber 20 may be
fixed to the surface of the tire cord 10.

[0044] In this case, the conductive fiber 20 may be posi-
tioned on only one surface of the tire cord fabric 100, or may
be alternately positioned on both surfaces of the tire cord
tabric 100. Further, the conductive fiber 20 may be posi-
tioned between the tire cord 10 and the tire cord 10. In this
case, the conductive fiber 20 may be woven by the welt yarn
separately from the tire cord 10. Namely, the welt yarn may
alternately cross over or under the tire cord 10 and the
conductive fiber 20.

[0045] Further, the conductive fiber 20 has a sufliciently
smaller diameter than that of the tire cord 10, the conductive
fiber 20 1s positioned 1in a valley formed between the tire
cord 10 and the tire cord 10. Theretore, since the conductive
fiber 20 1s not protruded from the surface of the tire cord
fabric 100, the surface of the tire cord fabric 100 1s not
uneven, and the tire cord fabric 100 may have a thickness
corresponding to about a diameter of the tire cord 10.
[0046] Meanwhile, the conductive fiber 20 may have
conductivity by plating metal on the surface of a fiber.
Specifically, the conductive fiber 20 may be obtained by
plating metal on the surface of any one fiber selected from
the group consisting of a synthetic fiber, a cellulose fiber,
and a mixed yarn thereof.

[0047] The synthetic fiber may be any one selected from
the group consisting of polyester, polyamide, polyurethane,
acrylic fiber, modacrylic fiber, and mixed yarns thereof. The
cellulose fiber may be any one selected from the group
consisting of rayon, lyocell, tencel, and mixed yarns thereof.

[0048] Further, the conductive fiber 20 may be any one
selected from the group consisting of a filament yarn, a
staple fiber, and a spun yarn. That 1s, the conductive fiber 20
may include a long fiber filament yarn used as it 1s, a
texture-processed staple fiber used as a staple fiber, and a
spun texture-processed staple fiber processed by a spun
yarn.

[0049] The conductive fiber 20 may have a diameter of
0.05 mm to 0.5 mm considering easiness of manufacturing
and durability and conductivity performance of a tire, the
conductive fiber 20 may have 10 yarn counts (’S) to 100
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yarn counts (’S) when the conductive fiber 20 1s a spun yarn,
and the conductive fiber 20 may have 10 deniers to 500
deniers when the conductive fiber 20 1s a filament yam.
Here, the yarn count includes cotton count, wool count and
flax count, a cotton yarn having weight of 1 pound (433 g)
and length of 840 yards (768 m) 1s called as 1 yarn count 1n
the cotton count, and a flax yarn having weight of 1 pound
(453 ¢) and length of 300 yards (274 m) 1s called as 1 yarn
count 1n the flax count. Further, a filament yarn having
weight of 1 g based on length of 9,000 m 1s called as 1 denier
in the denier. The conductive fiber 20 may be disadvanta-
geous 1n workability since the conductive fiber 20 falls short
of tensile strength when the conductive fiber 20 has a
diameter of less than 0.05 mm, less than 10 yarn counts (’S)
or less than 10 deniers, and the conductive fiber 20 may
function as a foreign material within a tire since the con-
ductive fiber 20 1s too thick when the conductive fiber 20 has
a diameter of more than 0.5 mm, more than 100 yarn counts
(’S) or more than 500 deniers.

[0050] Although the more the conductive fiber 20 1s, the
better the conductive fiber 20 1s considering static electricity
performance, unit cost of the conductive fiber 20 1s
increased, and there 1s some room for the conductive fiber 20
to function as the foreign material within the tire since the
conductive fiber 20 1s expensive. Therelfore, 1t can be seen
that the intended goal of the conductive fiber 20 1s accom-
plished when the tire can give a minimum electrical con-
ductivity (resistance of less than 100 M£2). Accordingly, the
conductive fibers 20 may be arranged at intervals of 20 to
400 mm, specifically 50 to 300 mm. Durability of the tire
may deteriorate since the conductive fibers 20 1s economi-
cally nethlicient, and the conductive fibers 20 function as a
foreign material within a tire when the conductive fibers 20
are arranged at intervals of less than 20 mm, while the
conductive fibers 20 may not secure a desired level of
electrical conductivity when the conductive fibers 20 are
arranged at intervals of more than 400 mm.

[0051] In addition, the tire cord fabric 100 may include 2
to 30 conductive fibers 20. The tire cord fabric 100 cannot
secure electrical conductivity since the tire cord fabric 100
includes one conductive fiber 20 only per one tire manufac-
tured when the tire cord fabric 100 includes less than 2
conductive fibers 20, while there may be a problem 1n
durability of the tire the tire cord fabric 100 1s economically
ineflicient and includes an excessively large number of
conductive fibers 20 when the tire cord fabric 100 1ncludes
more than 30 conductive fibers 20.

[0052] A method of manufacturing a tire cord fabric
according to another embodiment of the present disclosure
comprises the steps of plating metal on the surface of a fiber
to manufacture a conductive fiber, and supplying a plurality
of tire cords as a warp yarn and weaving a welt yarn with the
tire cords to conduct a weaving operation.

[0053] First, a conductive fiber 1s manufactured by plating
metal on the surface of a fiber.

[0054] The conductive fiber having metal plated on the
surface thereof may be manufactured by electroplating or
clectroless plating the fiber taken out of the electrolyte after
dipping any one fiber selected from the group consisting of
the synthetic fiber, the cellulose fiber and a mixed yarn
thereof 1n an electrolyte including a metal salt, or may be
manufactured by plating metal on the surface of the fiber by
a physical vapor deposition method or a chemical vapor
deposition method.
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[0055] Repetitive description 1s omitted since contents for
any one fiber selected from the group consisting of the
synthetic fiber, the cellulose fiber and the mixed vyarn
thereot, and the metal are the same as described above.

[0056] However, for example, a fiber having copper plated
on the surface thereof may be manufactured by electroless
plating the fiber taken out of the electrolyte after dipping any
one fiber selected from the group consisting of the synthetic
fiber, the cellulose fiber and the mixed yarn thereof in an
electrolyte including a metal salt such as copper sulfate or

the like.

[0057] The manufactured conductive fiber may be directly
used as a long fiber 1n a weaving process, or may be used in
the weaving process after optionally performing a texturing
process by various methods as described above. When
performing the texturing process on the conductive fiber
having metal plated on the surface thereof, the textured
conductive fiber may be helpful 1n electrical conductivity
since a textured conductive fiber may have an increased
bonding area with rubber due to its bulky characteristics.
Further, when a spinning process i1s performed on the
textured conductive fiber after performing the texturing
process on the conductive fiber, the spinning process is
progressed after manufacturing a sliver through carding and
combing, wherein the spinning process can be smoothly
performed by performing the texturing process, thereby
giving a crimp to the conductive fiber since the filament long
fiber cannot be spun although the spinning process 1s per-
formed even after cutting a filament long fiber with strong
straightness to a predetermined length.

[0058] A method of performing the texturing process may
include all of a false-twist method, a stufler-box method, an
air-jet texturing method, or the like which has been generally
known. The method of performing the texturing process may
representatively include the false-twist method among them.,
and may suitably include the stuffer-box method in case of
a thermoplastic fiber.

[0059] The staple fiber can be spun by various methods
including ring spinning, air jet spinning, open end spinning,
etc., after manufacturing a staple fiber by cutting the tex-
tured conductive fiber to a length of 1 to 5 cm.

[0060] Next, the tire cord fabric 1s manufactured by sup-
plying a plurality of tire cords as a warp yarn and weaving
a welt yarn with the tire cords to conduct a weaving
operation.

[0061] In this case, a conductive fiber 1s mixed with the
tire cords and supplied as the warp yarn. A method of
manufacturing the tire cord fabric may be a method of
manufacturing the existing tire cord fabric as it 1s except that
the conductive fiber 1s mixed with the tire cords and supplied
as the warp yvarn during manufacturing of an existing tire
cord fabric.

[0062] Specifically, the step of carrying out the weaving
operation may comprise a winding process, a warping
process, a drawing process, and a weaving process. More
specifically, the winding process 1s a process of rewinding
tire cords supplied 1n various forms, the warping process 1s
a process of arranging the tire cords to be 1n parallel to one
another to supply the tire cords (warp yarn) to a loom, and
winding the tire cords around a warp beam i1n a state that
tension of the tire cords 1s constantly maintained, the draw-
Ing process 1s a process of iserting the tire cords 1n the order
of heald, reed and dropper according to design conditions of
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a fabric, and the weaving process 1s a process of inserting the
welt yarn between the tire cords to manufacture the fabric
into a desired tissue.

[0063] In this case, the conductive fiber as a warp yarn 1s
mixed with the tire cord to enable the conductive fiber to be
fixed to the surface of the tire cord in a state that the
conductive fiber 1s woven along with the tire cord by the
welt yarn. To this end, the conductive fiber along with the
tire cord may be subjected to a warp process and/or a
drawing process. Specifically, the warping process may
comprise carrying out a creeling operation of the conductive
fiber along with the tire cord, and the drawing process may
comprise supplying the conductive fiber to heald, reed and
dropper which are the same as the tire cord, thereby enabling
the conductive fiber to be woven along with the tire cord by
the welt yarn.

[0064] The conductive fiber may be injected through a
drawing line which 1s the same as the tire cord at a weaving
width ot 1,450 to 1,700 cm and intervals of 5 to 70 cm based
on the reed. The creeling operation may be progressed 1n a
state that the conductive fiber and the tire cord are put over
the same creel shaft, or may comprise carrying out a
weaving operation to manufacture a tire cord Griege fabric
by passing heald and reed having the same column after
sticking the conductive fiber and the tire cord into a separate
creel shaft.

[0065] Thereatter, the method may comprise passing the
manufactured tire cord Griege fabric through a heat treat-
ment process to set final properties of the tire cord Griege
fabric, and proceeding a dip solution coating process to
manufacture the tire cord Griege fabric into a heat-treated
tabric (dipped fabric).

[0066] A sheet according to another embodiment of the
present disclosure includes the tire cord fabric, and a topping
rubber which tops the tire cord fabric.

[0067] The topping rubber enables the sheet to be formed
by penetrating between the tire cord fabrics while surround-
ing one surface or both surfaces of the tire cord fabric.
[0068] For example, although the sheet may include any
sheet including a tire cord fabric topped with the topping
rubber, e.g., carcass, the present disclosure 1s not limited
thereto.

[0069] According as the sheet effectively discharges static
clectricity aggregated 1n a tire to a road surface, a tire
including the sheet may have a resistance value of 0.1 to 100
ME2 at a voltage of 1,000 V. In order for the tire to have a
resistance value of less than 0.1 M£2 at the voltage of 1,000
V, there are many other tradeoil items, e.g., additional
application of a conducting compound or excessive use of
the conductive fiber may be disadvantageous to rolling
resistance, while static electricity of a tire may not be

discharged when the tire has a resistance value of more than
100 M€.

[0070] The sheet may effectively discharge static electric-
ity aggregated 1n the tire. Particularly, an effective conduc-
tive passage can be secured by radially extending the
conductive fiber like a carcass cord from bead parts to a
tread part.

[0071] Through this, according as electrical conductivity
1s being given to a part except for the production of a rubber
composition, degree of freedom for developing LRR of a
carcass topping rubber composition and a sidewall rubber
composition may be increased. Namely, since demand for
electrical conductivity of the sidewall rubber composition
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and the carcass topping rubber composition 1s decreased, a
rubber composition for improving rolling resistance may be
applied. Accordingly, a fuel efliciency improved tire for
solving a static electricity problem and having LRR may be
manufactured by applying the conductive fiber.

[0072] Theretfore, although any topping rubber as the
topping rubber 1s applicable 1t it 1s a textile cord topping
rubber generally used 1n a tire, the topping rubber may have
a composition with excellent LRR characteristics compris-
ing 20 to 60 parts by weight of carbon black which has a
large particle size and of which structure 1s not much
developed with respect to 100 parts by weight of raw rubber
including 20 to 50 parts by weight of natural rubber and 50
to 80 parts by weight of emulsion-polymerized styrene
butadiene rubber. When the topping rubber 1s produced as
described above, the topping rubber 1s advantageous to
bonding 1n that styrene butadiene rubber 1s included 1n the
topping rubber, the topping rubber 1s advantageous to rolling
resistance by reducing internal heating according to use of
the carbon black of which structure 1s not developed, and the
topping rubber 1s desirable 1n that heating i1s decreased by
reducing parts by weight of carbon black also. The tire may
have a resistance value of 0.1 to 100 M2 at a voltage of
1,000 V by including the sheet. The carbon black which has
a large particle size and of which structure i1s not much
developed may be carbon black having a statistical thickness
surface area (STSA) value of 29 to 39 m*/g, an oil absorp-
tion number of compressed sample (COAN) value of 69 to
79 ¢c/100 g, an o1l absorption number of sample (OAN)
value of 85 to 95 ¢¢/100 g, and an 10dine adsorption amount
value of 31 to 41 mg/g.

[0073] Nevertheless, the topping rubber may also be a
conducting topping rubber composition for further improv-
ing electrical conductivity of the sheet. The conducting
topping rubber composition may have a composition com-
prising 10 to 40 parts by weight of a first carbon black which
has a relatively large particle size and of which structure 1s
relatively less developed and 20 to 50 parts by weight of a
second carbon black which has a relatively small particle
s1ze and of which structure 1s relatively well developed with
respect to 100 parts by weight of raw rubber including 10 to
40 parts by weight of synthetic styrene butadiene rubber and
60 to 90 parts by weight of natural rubber. The first carbon
black which has a relatively large particle size and of which

structure 1s relatively less developed may be carbon black
having an STSA value of 29 to 39 m*/g, a COAN value of

69 to 79 ¢c/100 g, an OAN value of 85 to 95 ¢¢/100 g, and
an 1odine adsorption amount value of 31 to 41 mg/g. The
second carbon black which has a relatively small particle
size and of which structure 1s relatively well developed may

be carbon black having an STSA value of 70 to 80 m*/g, a
COAN value of 83 to 93 ¢c/100 g, an OAN value of 96 to
108 ¢c/100 g, and an 10dine adsorption amount value of 76

to 88 mg/g.

[0074] Further, the sidewall rubber may be applicable to a
rubber composition having low conductivity and low rolling
resistance characteristics. The sidewall rubber may have a
composition comprising 20 to 70 parts by weight of carbon
black which has a large particle size and of which structure
1s not much developed with respect to 100 parts by weight
of raw rubber 1including 30 to 70 parts by weight of natural
rubber and 30 to 70 parts by weight of synthetic butadiene
rubber. The sidewall rubber i1s desirable in that i1t has
excellent fuel efliciency since heating 1s reduced when the
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sidewall rubber 1s produced 1n such a composition. Even
when the sidewall rubber having such a composition 1s
contained in the tire, the tire may have a resistance value of
0.1 to 100 ME2 at a voltage of 1,000 V by including the sheet.
The carbon black which has a large particle size and of
which structure 1s not much developed may be carbon black
having an STSA value of 29 to 39 m*/g, a COAN value of

69 to 79 ¢c/100 g, an OAN value of 85 to 95 ¢¢/100 g, and
an 10dine adsorption amount value of 31 to 41 mg/g.

[0075] Meanwhile, the sidewall rubber may also be a
conducting sidewall rubber composition for further improv-
ing electrical conductivity of the tire. The conducting side-
wall rubber composition may have a composition compris-
ing 10 to 40 parts by weight of a first carbon black which has
a relatively large particle size and of which structure 1is
relatively less developed and 10 to 30 parts by weight of a
third carbon black which has a relatively small particle size
and of which structure 1s relatively very well developed with
respect to 100 parts by weight of raw rubber including 30 to
70 parts by weight of natural rubber and 30 to 70 parts by
weight of synthetic butadiene rubber. The first carbon black
which has a relatively large particle size and of which

structure 1s relatively less developed may be carbon black
having an STSA value of 29 to 39 m*/g, a COAN value of

69 to 79 ¢c/100 g, an OAN value of 85 to 95 ¢¢/100 g, and
an 1odine adsorption amount value of 31 to 41 mg/g. The
third carbon black which has a relatively small particle size

and of which structure 1s relatively very well developed may
be carbon black having an STSA value of 118 to 129 m?/g,

a COAN value of 91 to 101 ¢c/100 g, an OAN value of 108
to 118 ¢¢/100 g, and an 10dine adsorption amount value of

150 to 165 mg/g.

[0076] The sheet may be manufactured by rolling and
cutting a topping rubber-topped tire cord fabric obtained by
topping the tire cord fabric with the topping rubber. In this
case, the sheet 1s manufactured through a heat treater when
the tire cord fabric 1s the Griege fabric, and manufactured
through a general rolling process when the tire cord fabric 1s
a heat-treated fabric (dipped fabric). Namely, since an
existing topping process applying method may be equally
applied to the tire cord fabric, the tire cord fabric does not
require additional facilities.

[0077] A tire according to another embodiment of the
present disclosure includes the sheet. FIG. 3 1s a hali-
sectional view schematically illustrating the tire. Hereinai-
ter, the tire will be described with reference to FIG. 3.

[0078] The tire includes a tread part 1, a sidewall part 2,
and a pair of left and right bead parts 3. The pair of left and
right bead parts 3 have a carcass layer 4 installed therebe-
tween, and tire width directional both end portions of the
carcass layer 4 are each wound up the circumierence of the
bead parts 3 from an inner side of the tire to an outer side
thereof. The carcass layer 4 has a belt layer 5 and a
reinforcing belt layer 4 installed on an outer side thereot, and
the carcass layer 4 has an inner liner (not illustrated)
disposed on an inner side thereof.

[0079] In this case, the sheet according to the present
disclosure may be applied to the carcass layer 4. Therefore,
static electricity aggregated 1n the tire may be effectively
discharged, and particularly since the tire cord fabric is
radially extended from the bead parts to the tread part as in
the carcass layer 4, an eflective conductive passage can be
secured.
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[0080] On the other hand, although the tire may be pret-
erably a general passenger car tire, the present disclosure 1s
not limited thereto. The tire may be a passenger car tire, a
light truck tire, a high-performance tire, an SUV tire, an
off-the-road tire, a bias truck tire, a bias bus tire, etc. Further,
the tire may be a radial tire or a bias tire.

[0081] Hereinafter, embodiments of the present disclosure
will be described 1n detail with reference to the accompa-
nying drawings so that one of ordinary skill in the art may
casily realize the present disclosure. However, the present
disclosure may be implemented in various different forms,
and therefore, the present disclosure 1s not limited to the
illustrated embodiments.

EXAMPLES 1 TO 8 AND COMPARAIIVE
EXAMPLES 1 1O 2

[0082] As represented 1n the following Table 1 and Table
2, after selecting a tire 225/45R 17 standard, carcasses were

Classification

Standard
Application
region

Conductive
fiber

Carcass topping
rubber
composition’
Sidewall rubber
composition?’
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the tire cords were passed after sticking the conductive fibers
and the tire cords 1nto a separate creel shaft. In this case, a
PET 1500 D/2 with a diameter of 0.68 mm was used as a
carcass cord, and a nylon-cotton covering yarn with a
diameter of 250 deniers was used as a welt yarn.

[0086] After primarily dipping the woven Griege fabric 1n
epoxy, drying a woven Griege fabric dipped 1in epoxy at 145°
C. and appropriate tension for 5 minutes, secondly dipping
a dried-primarily dipped woven Griege fabric 1n a resinol-
formaldehyde latex (RFL) aqueous solution, and drying a
secondly dipped woven Griege fabric at 145° C. for 35
minutes, a dried-secondly dipped woven Griege fabric was
heat-treated 1n a continuous process at 245° C. and appro-
priate tension for 5 minutes to manufacture a dipped fabric
cord. A rolling process was performed on the manufactured
dipped fabric cord using a topping rubber composition by a
4 bowl calender. A rolling-completed rolled sheet was cut to
90 degrees of an angle 1n accordance with a tire size.

TABLE 1

Comparative
Example 1 Example 1 Example 2 Example 3
225/45R17 225/45R17 225/45R 17 225/45R17
None Warp varn at Warp yarn at Warp yarn at

intervals intervals intervals

of 10 cm of 20 cm of 30 cm
None Copper-plated Copper-plated Copper-plated

acryl long fiber -

12 strands applied

acryl long fiber -
6 strands applied

acryl long fiber -
4 strands applied

to a tire to a tire to a tire
General rubber General rubber General rubber General rubber
composition composition composition composition
(nonconducting)  (nonconducting) (nonconducting) (nonconducting)
General rubber General rubber General rubber General rubber
composition composition composition composition
(conducting) (nonconducting) (nonconducting) (nonconducting)

DCarcass topping rubber composition: a nonconducting general rubber composition comprising 70 parts by weight
of carbon black with a characteristic which has a large particle size and of which structure 1s not developed with
respect to 100 parts by weight of raw rubber including 30 parts by weight of synthetic styrene butadiene rubber and
70 parts by weight of natural rubber. The carbon black Whlch has a large particle size and of which structure 1s not
developed 1s carbon black having an STSA value of 34 m Kg, a COAN value of 74 ¢¢/100 g, an OAN value of 90
¢c/100 g, and an 1odine adsorption amount value of 36 mg/g.

)Sidewall rubber composition: a nonconducting general rubber composition comprising 70 parts by weight of carbon
black with a characteristic which has a large particle size and of which structure 1s not developed with respect to 100
parts by weight of raw rubber including 70 parts by weight of natural rubber and 30 parts by weight of synthetic
butadiene rubber. The carbon black Wh]Ch has a large particle size and of which structure 1s not developed 1s carbon
black having an STSA value of 34 m f’g, a COAN value of 74 ¢c/100 g, an OAN value of 90 ¢¢/100 g, and an 1odine

adsorption amount value of 36 mg/g.

manufactured by weaving copper-plated conductive fibers in
Examples 1 to 8 without using a conductive fiber in Com-
parative Examples 1 and 2.

[0083] Specifically, tire cord fabrics according to embodi-
ments of the present disclosure were manufactured as fol-
lows.

[0084] After dipping acryl long fibers or N66 long fibers
in a copper sulfate electrolyte, copper-plated conductive
fibers were manufactured by electroless plating the acryl
long fibers or N66 long fibers dipped 1n the copper sulfate
electrolyte. The conductive fibers as filament long fibers had
a fineness of 200 deniers.

[0085] When weaving tire cord fabrics using the manu-
factured conductive fibers, the conductive fibers as a warp
yarn were mixed along with tire cords. Specifically, the
conductive fibers were 1njected through the same drawing
line as the tire cords at intervals of 10 cm, 20 cm and 30 cm
respectively at a weaving width of 165 cm based on the reed.
In this case, the heald and reed having the same column as

[0087] Sidewall rubber composition (conducting rubber
composition): a rubber composition with excellent con-
ductivity comprising 30 parts by weight of a first
carbon black which has a relatively large particle size
and of which structure 1s relatively less developed and
20 parts by weight of a third carbon black which has a
relatively small particle size and of which structure 1s
relatively very well developed with respect to 100 parts
by weight of raw rubber including 70 parts by weight
of natural rubber and 30 parts by weight of synthetic
butadiene rubber. The first carbon black which has a
relatively large particle size and of which structure 1s
relatively less developed 1s carbon black having an
STSA value of 34 m*/g, a COAN value of 74 cc/100 g,
an OAN value of 90 cc/100 g, and an 10dine adsorption
amount value of 36 mg/g. The third carbon black which
has a relatively small particle size and of which struc-
ture 1s relatively very well developed 1s carbon black

having an STSA value of 123 m*/g, a COAN value of
96 ¢c/100 g, an OAN value of 113 ¢c/100 g, and an

10odine adsorption amount value of 160 mg/g.
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TABLE 2
Comparative

Classification Example 2 Example 4 Example 5 Example 6
Standard 225/45R17 225/45R17 225/45R17 225/45R17
Application None Warp yarn at Warp yarn at Warp yarn at
region intervals intervals intervals

of 10 cm of 20 cm of 30 cm
Conductive None Copper-plated Copper-plated Copper-plated
fiber acryl long fiber - acryl long fiber - acryl long fiber -

12 strands applied 6 strands applied 4 strands applied

to a tire to a tire to a tire
Carcass topping  LRR rubber LRR rubber LRR rubber LRR rubber
rubber composition composition composition composition
composition” (nonconducting) (nonconducting) (nonconducting) (nonconducting)
Sidewall rubber  LRR rubber LRR rubber LRR rubber LRR rubber
composition? composition composition composition composition

(nonconducting) (nonconducting) (nonconducting) (nonconducting)

DCarcass topping rubber composition (LRR rubber composition): an LRR rubber composition comprising 30 parts
by weight of carbon black with a characteristic which has a large particle size and of which structure i1s not much
developed with respect to 100 parts by weight of raw rubber including 70 parts by weight of emulsion-polymerized
styrene butadiene rubber and 30 parts by weight of natural rubber. The carbon black which has a large particle size
and of which structure 1s not much developed 1s carbon black having an STSA value of 34 m 2 g, a COAN value of
74 cc/100 g, an OAN value of 90 ¢c/100 g, and an 1odine adsorption amount value of 36 mg/g.

2Sidewall rubber composition (LRR rubber comp031t10n) an LRR rubber composition comprising 50 parts by weight
of a carbon black filler which has a large particle size and of which structure 1s not much developed with respect to
100 parts by weight of raw rubber including 50 parts by weight of natural rubber and 50 parts by weight of synthetic
butadiene rubber. The carbon black which has a large particle size and of which structure 1s not much developed 1s

carbon black having an STSA value of 34 m f’g, a COAN value of 74 ¢c/100 g, an OAN value of 90 ¢¢/100 g, and
an 1odine adsorption amount value of 36 mg/g.

EXPERIMENTAL EXAMPLE 1

[0088] Adfter measuring conduction performance and dura-
bility performance of tires manufactured in the foregoing
Examples and Comparative Examples, measurement results
are represented in the following Table 3 and Table 4.

TABLE 3

Comparative
Classification Example 1 Example 1 Example 2 Example 3
Electric 20 MQ 1.0 MQ 2 MQ 2.5 MQ
resistance
(measured
on a tire)
Highspeed 100 min (OK) 100 min (OK) 100 min (OK) 100 min (OK)
durability
General 60 hr (OK) 60 hr (OK) 60 hr (OK) 60 hr (OK)
durability
Long-term 400 hr (OK) 400 hr (OK) 400 hr (OK) 400 hr (OK)
durability
RRc (Index) 100 100 100 100

TABLE 4

Comparative
Classification Example 2 Example 4 Example 5 Example 6
Electric 29.9 MQ 5 MQ 10 MQ 11 MQ
resistance
(measured
on a tire)
High speed 100 min (OK) 100 min (OK) 100 min (OK) 100 min (OK)
durability
General 60 hr (OK) 60 hr (OK) 60 hr (OK) 60 hr (OK)
durability
Long-term 400 hr (OK) 400 hr (OK) 400 hr (OK) 400 hr (OK)
durability

RRe (Index) 96 96 97 95
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[0089] In Table 3 and Table 4, the electric resistance was
measured by applying a voltage of 1,000 V to a grounding
part and a rim part of a tire, and the high-speed durability,
general durability and long-term durability were measured at
conditions of 140% and 80 km/hr compared to load index.
The rolling resistance (RRc¢) was measured by an ISO 20580
method, a rolling resistance value of Comparative Example
1 was indexed as 100, and the lower the rolling resistance
value 1s, the more excellent the rolling resistance value 1s.

[0090] Referring to Table 3 and Table 4, it can be con-
firmed that there are no variations in durability and rolling
resistance through durability performance and rolling resis-
tance tests although conductivity performance 1s improved
in Examples 1 to 3 since electric resistance 1s lowered 1n
Examples 1 to 3 compared to Comparative Example 1.

[0091] On the other hand, a difference in conductivity
performance can be confirmed when there are not conduc-
tive fibers according to types of a carcass topping rubber
composition and a sidewall topping rubber composition 1n
Comparative Example 1 and Comparative Example 2. In
this case, 1t can be confirmed that conductivity performance
1s improved i Examples 3 to 6 by applying the tire cord
fabric, thereby lowering electric resistance even when an
LLRR rubber composition i1s used 1n a carcass rubber com-
position and a sidewall rubber composition. Further, 1t can
be confirmed that Examples 3 to 6 simultaneously accom-
plish effects of solving a static electricity problem through
application of the LRR rubber composition and improving
fuel efliciency through low rolling resistance.

[0092] Although the embodiments of the present disclo-
sure are described with reference to the 1llustrated drawings,
the above-disclosed subject matter 1s to be considered illus-
trative, and not restrictive, and the appended claims are
intended to cover all such modifications, enhancements, and
other embodiments, which fall within the true spirit and
scope of the present disclosure. Thus, to the maximum
extent allowed by law, the scope of the present disclosure 1s
to be determined by the broadest permissible interpretation
of the following claims and their equivalents, and shall not
be restricted or limited by the foregoing detailed description.

EXPLANATION OF MARKS

[0093] 1. Tread part

[0094] 2. Sidewall part

[0095] 3. Bead parts

[0096] 4. Carcass layer

[0097] 5. Belt layer

[0098] 6. Reinforcing belt layer
[0099] 10. Tire cord

[0100] 20. Conductive fiber
[0101] 30. Weflt yarn

[0102] 100. Tire cord fabric

1. A tire cord fabric including;:

a plurality of tire cords which are arranged 1n parallel to
each other;

a welt yarn which weaves the tire cords to conduct a
weaving operation; and

a conductive fiber which comes into contact with the
surface of the tire cord and 1s extended 1n a longitudinal
direction of the tire cord, wherein the conductive fiber
1s a fiber having metal plated on the surface thereof.
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2. The tire cord fabric of claim 1, wherein the conductive
fiber 1s fixed to the surface of the tire cord 1n a state that the
conductive fiber 1s woven along with the tire cord by the
welt yarn.

3. The tire cord fabric of claim 1, wherein the tire cord
tabric includes 2 to 30 conductive fibers.

4. The tire cord fabric of claim 1, wherein the conductive
fiber 1s obtained by plating metal on the surface of any one
fiber selected from the group consisting of a synthetic fiber,
a cellulose fiber, and a mixed yarn thereof.

5. The tire cord fabric of claim 4, wherein the synthetic
fiber 1s any one selected from the group consisting of
polyester, polyimide, polyurethane, acrylic fiber, modacrylic
fiber, and mixed yarns thereof.

6. The tire cord fabric of claim 4, wherein the cellulose
fiber 1s any one selected from the group consisting of rayon,
lyocell, tencel, and mixed yarns thereof.

7. The tire cord fabric of claim 4, wherein the conductive
fiber 1s any one selected from the group consisting of a
filament yarn, a staple fiber, and a spun yarn.

8. The tire cord fabric of claim 7, wherein the spun yarn
has 10 yarn counts (’S) to 100 yarn counts (’S), and the
filament yarn has 10 demers to 500 deniers.

9. A method of manufacturing a tire cord fabric, the
method comprising a step of manufacturing a conductive
fiber by plating metal on the surface of a fiber and a step of
supplying a plurality of tire cords as a warp yarn and
weaving a welt yarn with the tire cords to conduct a weaving
operation, wherein the step of carrying out the weaving
operation comprises mixing the conductive fiber with the
tire cords to supply the conductive fiber as the warp yarn,
and the conductive fiber 1s a fiber having metal plated on the
surtace thereol.

10. The method of claim 9, wherein the step of manufac-
turing the conductive fiber 1s performed by electroless
plating copper sulfate on the surface of the fiber.

11. The method of claim 9, wherein the step of carrying
out the weaving operation comprises warping or drawing the
conductive fiber along with the tire cord.

12. The method of claim 9, wherein the step of carrying
out the weaving operation comprises supplying the conduc-
tive fiber 1n the same heald, reed and dropper as the tire cord
in the drawing process.

13. A sheet including the tire cord fabric according to
claim 1 and a topping rubber which performs a topping
process on the tire cord fabric.

14. The sheet of claim 13, wherein the topping rubber
comprises 100 parts by weight of raw rubber including 20 to
50 parts by weight of natural rubber and 50 to 80 parts by
weight of emulsion-polymerized styrene butadiene rubber,
and 20 to 60 parts by weight of carbon black having a
statistical thickness surface area (STSA) value of 29 to 39
m2/g, an o1l absorption number of compressed sample
(COAN) value of 69 to 79 cc¢/100 g, an o1l absorption
number of sample (OAN) value of 85 to 95 ¢¢/100 g, and an
10dine adsorption amount value of 31 to 41 mg/g.

15. The sheet of claim 13, wherein the topping rubber
comprises 100 parts by weight of raw rubber including 10 to
40 parts by weight of synthetic styrene butadiene rubber and
60 to 90 parts by weight of natural rubber, 10 to 40 parts by
weilght of a first carbon black having an STSA value of 29
to 39 m2/g, a COAN value of 69 to 79 ¢c/100 g, an OAN
value of 85 to 95 ¢c/100 g, and an 10dine adsorption amount

value of 31 to 41 mg/g, and 20 to 50 parts by weight of a
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second carbon black having an STSA value 0170 to 80 m2/g,
a COAN value of 83 to 93 ¢c/100 g, an OAN value of 96 to
108 cc/100 g, and an 10dine adsorption amount value of 76

to 88 mg/g.
16. The sheet of claim 13, wherein the sheet 1s carcass.

17. A tire including the sheet according to claim 13.
18. The tire of claim 17, wherein the tire has a resistance

value of 0.1 to 100 M£2 at a voltage of 1,000 V.

e s e x s
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