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ABSTRACT OF THE DISCLOSURE

A reinforcing cord which strongly adheres to a mixed
rubber comprising a hydrogenated acrylonitrile-butadiene
rubber having excellent flex resistance and heat resistance and
a hydrogenated acrylonitrile-butadiene rubber having
dispe'rsed thereln zinc methacrylatte, and a treating material
for forming a coating layer on the cord.

The reinforcing cord comprises a fiber for reinforcing
a rubber, a first coating layer formed on the surface of the
fiber, obtained by coating a treating material comprising a
resorcin/formalin condensate and a rubber latex on the surface
thereof, and a second coating layer formed on the first coating
layer, obtained by coating another treatingmaterial comprising
a rubber compound, a vulcanizing agent and one member selected
from the group consisting of a silane coupling agent, a
maleimide type vulcanization assistant and a dimethacrylate

type vulcanlization assistant.
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CORD FOR REINFORCING A RUBBER AND TREATING MATERIAIL THEREOF

LIELD QF THE INVENTION

The present invention relates to a cord for reinforcing
a rubber, which is used for reinforcing a mixed rubber of a
hydrogenated acrylonitrile-butadiene rubber (hereinafter
refefred to as "H-NBR") having excellent flex resistance and
heat resistance and a hydrogenated acrylonitrile-butadiene
rubber having zinc methacrylate dispersed therein (hereinafter
referred to as "H-NBR/ZDMA") .

BACKGROUND C v NVENT ION

In general, it is widely conducted to embed glass fibers,
chemical fibers or the like as reinforcing fibers in a rubber
1n order to improve strength and durability of rubber products
such as rubber belts or rubber tires.

However, the reinforcing fibers themselves have poor
compatibility with rubbers, resulting in poor adhesive property
with rubbers. Therefore, 1f the reinforcing fibers are
embedded in rubbers without treating the surface of the
reinforcing fibers, the reinforcing fibers and the rubbers are
not adhered or adhesive force therebetween is weak, so that they
easily separate each other during use. Under such a state, the
reinforcing fibers cannot satisfy performances requlred as a
reinforcing material of rubber products.

For the above reason, where various reinforcing fibers
are used 1n rubber products, it is generally and wldely

conducted to form on the surface of the reinforcing fibers a
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coating layer which improves a compatibility with a rubber used
and therefore increases adhesive property therewith.

For example, JP-A-63-270877 (the term "JP-A" used herein
means an  "unexamined and published Japanese patent
application") discloses a glass fiber cord having a coating
which 1is formed by coating a mixed CLreating material of a
resofcin/formalin condensate and H-NBR latex on glass fibers,
and drying and curing the same. Further, JP-B-5-71710 (the term
"JP-B" used herein means an "examined and published Japanese
patent publication") proposes a fiber for reinforcing a rubber,
further having a second layer formed by coating a halogen-
containing polymer and an isocyanate on the above-described
coating layer of the mixed treating material, and a third layer
containing the same rubber as a matrix rubber formed on the
second layer. However, the former cannot obtain a sufficient
adhesive strength with a mixed rubber of N-NBR and H-NBR/ZDMA,
and the latter requires coating a third layer, so that
production steps are complicated and production cost increases .

As described above, it is generally and widely conducted
to form a coating layer on the surface of reinforcing fibers
in order to improve adhesive property between rubbers used and
the reinforcing fibers. However, there are a varlety in kinds
of rubbers and reinforcing fibers recently used, and if the
Kinds of rubbers and reinforcing fibers used vary, the kind of
the coating layer for lmproving adhesive property with those

naturally varies.

In recent years, H-NBR/ZDMA rubbers are noted in various
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fields. A rubber obtained by mixing H-NBR/ZDMA rubber with
H-NBR rubber has high heat resistance as compared with H-NBR
rubber conventionally used. Therefore, such a mixed rubber can
be used in the field in which the conventional rubbers could

not been used, or can be used as a high performance-substitute

for conventional rubbers.
‘ MMAR o v NV ED o)\
As a result of extensive lnvestigations to overcome the
- above-described problems in the prior art, it has been found
that adhesive property between a rubber comprising H-NBR and
H-NBR/ZDMA and a reinforcing cord can markedly be improved by
using a treating material for a coating layer, comprising a
rubber compound, a vulcanizing agent and one member selected
from the group consisting of a silane-coupling agent, a
maleimide type vulcanization assistant and a dimethacrylate
Cype vulcanization assistant, as an outermost layer of a
reinforcing cord, that is, a second coating layer in the present
invention.

Accordingly, one object of the present invention is to
provide a reinforcing cord having an increased adhesive
property with rubbers, in using reinforcing fibers in rubbers
comprising H-NBR and H-NBR/ZDMA.

Another object of the present invention is to provide a
Lreating material for forming a .coating layer (a surface
Lreating film as a second layer on reinforcing fibers) for the

reinforcing cord.

In order to achieve the above Oobjects, the present
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invention has the following embodiments.

According to one embodiment of the present invention,
there is provided a cord for reinforcing a rubber, which
comprises:

a fiber for reinforcing a rubber,

a first coating layer formed on the surface of the fiber
by co.ating a CLreating material comprising a resorcin/formalin
condensate and a rubber latex on the surface thereof, and drying
and curing the resulting coating, and

a second coating layer formed on the surface of the first

coating layer by coating another CLreating material on the

coating layer, which comprises a rubber compound, a vulcanizing
agent and one member selected from the group consisting of a
sllane coupling agent, amaleimide CLype vulcanization assistant
and a dimethacrylate type vulcanization assilstant.
DETA D_DESCRIPTION O - NVENTION
The present invention is described in detail below.
The fiber for reinforcing a rubber used in the present

invention is not limited. Examples of the fiber include glass
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fibers, polyvinyl alcohol fibers such as vinylon fibers;
polyester fibers; polyamide fibers such as nylon or aramide
(aromatic polyamides); carbon fibers: and polyparaphenylene
benzoxasol fibers. Of those, glass fibers and aramide fibers
are preferably used. The kind of glass fibers is not
particularly limited, and examples thereof include non-alkali
glass- fibers and high strength glass fibers. Further, filament

diameter of glass fibers is not particularly limited, but glass

fibers having a filament diameter of S to 13 um are generally

used. Further, aramide fibers having 500 to 5,000 denier are
generally used. Examples of the form of those fibers include
staple, filament, cord, rope and cloth.

Examples of the rubber latex for forming the first coating
layer, wused in the present invention preferably include
butadiene~-styrene copolymer latex, dicarboxylated
butadiene-styrene copolymer latex, vinyl pyridine-
butadiene-styrene terpolymer latex, chloroprene latex,
butadiene rubber latex, chlorosulfonated polyethylene latex,
acrylonitrile-butadiene copolymer latex and nitrile group-
containing highly saturated copolymer latex.

The rubber compound contained in the treating‘ material
for forming a second coating layer can be used in the form of
a single rubber or as a rubber mixture of two or more of rubbers,
depending on the kind of matrix rubber. Kind of rubber and
solvent therefor are not particularly limited. Examples of the
rubber generally used include chloroprene rubber,

chlorosulfonated polyethylene, H-NBR, and H-NBR/ZDMA. Those
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rubbers are selected considering, for example, its
compatibility with a rubber matrix, depending on the kind of

rubber matrix. In particular, where the rubber matrix 1s a

mixed rubber of H-NBR and H-NBR/ZDMA, such a mixed rubber 1is
preferably used as the rubber compound for the second coating

layer.

Weight ratio of H-NBR and H-NBR/ZDMA to be dissolved is

preferably H-NBR/ (H-NBR/ZDMA)=45-80/55-20. If the proportion
" of H-NBR/ZDMA is small, sufficient adhesive strength cannot be
obtained. On the other hand, 1f the proportion thereof is large,
a cord obtained becomes hard, and flexural fatique
deterilorates.

It 1s necessary for H-NBR to have an iodine value of 120
or less from the standpoints of film strength of rubber and
adhesive property with matrix rubber. The i1odine value 1is
preferably 0 to 100. ZETPOIT~ (trade name, a product of Nippon
Zeon Co.) 1s preferably used as such a rubber. The iodine value
used 1n the present i1nvention 1s a value determined according
to JIS KO0O0O70.

ZSC (trade name, a product of Nippon Zeon Co.) obtained
by dispersing zinc polymethacrylate i1n the above ZETPOL*is
preferably used as H-NBR/ZDMA intended 1in the present
invention.

Examples of a solvent used for dissolving rubbers include
arocomatic hydrocarbons such as toluene or xvlene; halogenated

hydrocarbons such as trichloroethylene; methyl ethyl ketone

(hereinafter referred to as "MEK"); and ethyl acetate. Where

* Trade-mark
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a blend rubber such as the above~-described H-NBR is used, MEK

1s generally used as a solvent.

bis (t-butyl peroxyisopropyle) benzene; and aromatic nitroso
compo.unds such as p-dinitrosonaphthalene or p-
dinitrosobenzene. In many cases, many of those compounds are
- previously compounded in the rubber blend. Therefore, those

compounds are added if particularly required.

be used include vinyltris (B-methoxyethoxy)silane,
vinyltrichlorosilane, vinyltrimethoxysilane, vinyltri-
ethoxysilene, Y-glycidoxypropyltrimethoxysilane, Y-
glycidoxypropyltriethoxysilane, y-methacryloxypropyltri-
methoxysilane, y-methacyloxypropyltriethoxysilane, N-B-
(aminoethyl) ~Y-aminopropyltrimethoxysilane, N-B-
(aminoethyl) -y-aminopropyltri ethoxysilane, y-aminopropyl-
trimethoxysilane, Y-aminopropyltriethoxysilane, N-phenyl-y-
aminopropyltrimethoxysilane and Yy-mercaptopropyltri-
methoxysilane. Of those, vinyltris (B-methoxyethoxy)silane is
preferably used for the improvement of adhesive property.
The maleimide type wvulcanization assistant used for
forming the second coating layer is not particularly limited.

Examples of the maleimide type vulcanization assistant include
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maleimide, phenyl maleimide and N,N-m-phenylene dimaleimide.
Of those, N,N-m-phenylene dimaleimide 1s preferably used for
the improvement of adhesive property.

The dimethacrylate type vulcanization assistant used for
forming the second coating layer is not particularly limited.
Examples of the dimethacrylate type vulcanization assistant
include ethylene glycol dimethacrylate, diethylene glycol
dimethacrylate, triethylene glycol dimethacrylate,
- polyethylene glycol dimethacrylate, 1,3-butylene glycol
dimethacrylate, 1,6-hexane diol dimethacrylate, neopentyl

glycol dimethacrylate, polypropylene glycol dimethacrylate,

2-hydroxy-1,3-dimethacryloxypropane, 2,2-bis (4~
(methacryloxy*diethoxy)phenyl)propane and 2,2-bis (4-
(methacryloxy'polyethoxy) phenyl) propane. Of those, 1,3-
butylene glycol dimethacrylate, 2-hydroxy-1, 3-
dimethacryloxypropane and 2,2-bis (4-

(methacryloxyesdiethoxy) phenyl)propane are preferably used for
the improvement of adhesive property. Of those, 1,3-butylene
glycol dimethacrylate and 2,2-bis (4-
(methacryloxy'diethoxy) phenyl)propane are preferably used for
the improvement of adhesive property.

The treating material for forming the second coating
layer comprises:

100 parts by weight of the rubber compound,

0.1 to 10 parts by weight, and preferably 0.1 to 6 parts
by welight, of the vulcanizing agent, and

1 to 150 parts by weight, and preferably 30 to 80 parts
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by weight, of one member selected from the group consisting of
silane coupling agent, maleimide type vulcanization assistant
and dimethacrylate type vulcanization assistant.

If required and necessary, the treating material for
forming the second coating layer of the present invention may
further contain inorganic fillers (such as carbon black),
plasﬁicizers, antioxidants and crosslinking assistants.

The treating material for forming the second coating
layer of the present invention is prepared 1n the form of 3 to
25 wt%, and preferably S to 15 Wt?d, solution or dispersion in
terms of solid content.

A method for forming the second coating layer is not
particularly limited. In general, a rubber-reinforcing fiber
having a first coating layer formed thereon is dipped in a
solvent tank filled with the Creating material for forming the
second coating layer, taken out of the tank, and then passed
through a drying furnace, thereby forming a second coating layer.
Drying conditions are not limited, but drying is generally
conducted at 80 to 160°C for 0.1 to 1 minute. The pick up weight
of the treating material is 1 to 10%, and preferably 3 to 7%.

The present invention is described in more detail by
reference to the following Examples, but it should be understood
that the invention is not construed as being limited thereto.

EXAMPLE 1
Three glass fibers (E-glass; a bundle of 200 glass

fllaments each having a diameter of 9 um) were arranged and

coated with a treating material for forming a first coating
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layer, having compositions as shown in Table 1 below in the

conventional method.

TIABLE 1
Amount

———Composation =~ === === (parts by weight)
Vinyl pyridine latex 45
(solid content: 40 wt$%)
Chlorosulfonated polyethylene 20
latex (solid content: 40 wt$)
Resorcin/formalin condensate 30
(solid content: 8 wt$)
(resorcin/forlmalin=1/1.3 molar ratio)
25% Agqueous ammonia 1
Water 4

Three glass fibers each having the first coating layer
formed thereon were subjected to primary twisting of 8 twists/10
cm. Eleven of such a twisted fiber were arranged, and subjected
Lo secondary twisting of 8 twists/10 cm. The resulting twisted
bundle was coated with a treating material for forming a second
coating layer, having the compositions as shown in Table 2 below,

in the conventional manner, and the coating was dried and cured

Co obtain a glass fiber cord.

10
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IABLE 2
Amount
- Lt : Fs ]  ght
Rubber composition 100
Toluene 416
Methyl ethyl ketone 180
Vinyl tris(f-methoxyethoxy)silane 50

The amount of the second coating layer was 5% by weight

pased on the weight of the glass fiber cord.

Compositions of the above rubber composition are shown

in Table 3 below.

IARBLE 3
Amount
RUDDE ompositilior (parts by weight)

ZETPOL 2020 (*1) 70
ZSC 2000L (*2) 30
Zno 10
Stearic acid 1
Carbon black 30
TOTM (Trioctyl trimellitate) 5
Sul fur 0.1
1,3-Bis—(t-butylperoxy—isoprOpyl)—benzene 6

(*1) Trade name of H-NBR: a product of Nippon Zeon Co., Ltd.

(*2) Trade name of H-NBR/ZDMA: a product of Nippon Zeon Co.,

Ltd.

11




CA 02262103 2006-05-29

In order to test adhesive property between the mixed
rubber of H-NBR and H-NBR/ZMDA and the above cord for
reinforcing a rubber, the cord was arranged on a test piece (25

mm width, 50 mm length, 5 mm thickness) having the compositions

as shown i1in Table 3 above along the long sides of the test piece,
and the assembly was heated at 160°C for 30 minutes to adhere
the cbrd to the test piece.

The test piece after heat adhesion was placed on a tensile
tester, and pulled in the fiber direction to measure its
strength. The results obtalned are shown 1n Table 5 below.

EXAMPLE 2

An aramide fiber (TECHNORA*TZOZ; 1,500 denier, a product
of Teijin Co.) was coated with the same treating material for
forming a first coating layer as used in Example 1, and was heated
at 250°C for 1 minute. The pick up weight of the treating
material was adjusted to 12% 1in terms of the solid content. Two
aramide fibers thus treated were combined, and were primary

twisted to 3.1 turns per inch to obtain an aramide fiber cord.

The aramide fiber cord thus obtained was further treated using
the same treating material for forming a second coating lavyer
as used in Example 1. The amount of the second coating laver
was 10% by weight based on the weight of the aramide fiber cord.
The adhesive property was evaluated 1n the same manner as in
Example 1.
QMPARAT LVE AMP LK

Example 1 was followed except that a treating material

having compositions as shown in Table 4 below was used in place

* Trade-mark
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of the treatingmaterial for forming a second coating layer used
1n Example 1. Further, the evaluation was conducted under the

same conditions as in Example 1.

TARLE 4
Compositions of treating agent
. orming a second coating lave Amount
| (parts by weight)
Rubber composition 100
Toluene 416
Methyl ethyl ketone 180

COMPARATIVE EXAMPLE 2

Example 2 was followed except that the same treating
material having compositions as shown in Table 4 used in
Comparative Example 1 was used in place of the Lreating material
for forming a second coating layer used in Example 1 to form
a second coating layer. Further, the evaluation was conducted
under the same conditions as in Example 2.

The results obtained in Examples 1 and 2 and Comparative

Examples 1 and 2 are shown in Table 5 below.

IABLE 5

Comparative Comparative

Example 1 Example 2 Example 1  Example 2

Kind of Glass Aramide Glass Glass
fiber fiber fiber fiber fiber
Adhesive 28 20 38 4
strength

(kg/25 mm)

State of Rubber Rubber Interfacial Interfacial
failure failure failure separation separation

13
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EXAMPLE 3
Three glass fibers (E-glass; a bundle of 200 glass
filaments each having a diameter of 9 um) were arranged and
coated with a treating material for forming a first coating

layer, having compositions as shown in Table 6 below in the

conventional method.

IABLE ©
| | Amount
: - : |  ght

Vinyl pyridine latex ' 45
(solid content: 40 wt$)

Chlorosulfonated polyethylene 20
latex (solid content: 40 wt$)

Resorcin/formalin condensate 30
(solid content: 8 wt$)

(resorcin/forlmalin=1/1.3 molar ratio)

25% Aqueous ammonia 1
Water 4

Three glass fibers each having the first coating lavyer
formed thereon were subjected to primary twistingof 8 twists/10
Cm. Elevenof such a twisted fiber were arranged, and subjected
Lo secondary twisting of 8 twists/10 cm. The resulting twisted
pundle was coated with a treating material for forming a second
coating layer, having the compositions as shown in Table 7 below,

in the conventional manner, and the coating was dried and cured

Lo obtain a glass fiber cord.

14
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TABLE 7
Amount
- Lt : | L ght
Rubber composition 100
Toluene 416
Methyl ethyl ketone 180
N, N-m-phenylene dimaleimide 50

The amount of the second coating layer was 5% by welght
pased on the weight of the glass fiber cord.

Compositions of the above rubber composition are shown

1n Table 8 below.

IABLE 8
Amount
Rupper Compositiop {parts Dy weight)

LZETPOL 2020 (*1) 70
4SC 2000L (*2) 30
Zno 10
Stearic acid 1
Carbon black 30
TOTM (Trioctyl trimellitate) 5
Sul fur 0.1
1,3-Bis-(t-butylperoxy-isopropyl)-benzene o

(*1) Trade name of H-NBR: a product of Nippon Zeon Co., Ltd.

(*2) Trade name of H-NBR/ZDMA: a product of Nippon Zeon Co.,

Ltd.

15
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In order to test adhesive property between the mixed

rubber of H-NBR and H-NBR/ZMDA and the above cord for

reinforcing a rubber, the cord was arranged on a test plece (25
mm width, 50 mm length, S mm thickness) having the compositions
as shown 1n Table 8 above along the long sides of the test plece,
and the assembly was heated at 160°C for 30 minutes to adhere
the éord to the test piece.

The test piece after heat adhesion was placed on a tensile
~tester, and pulled in the fiber direction to measure its
strength. The results obtained are shown in Table 10 below.

EXAMPLE 4

An aramlde fiber (TECHNORA T202; 1,500 denier, a peruct
of Teijin Co.) was coated with the same treating material for
forming a first coating layer as used in Example 3, and was heated
at 250°C for 1 minute. The pick up weight of the treating
material was adjusted to 12% in terms of the solid content. Two
aramide fibers thus treated were combined, and were primary
twisted to 3.1 turns per inch to obtain an aramide fiber cord.
The aramide fiber cord thus obtained was further treated using
the same treating material for forming a second coating layer
as used 1n Example 3. The amount of the second coating lavyer
was 10% by weight based on the weight of the aramide fiber cord.
The adhesive property was evaluated in the same manner as in

Example 3.

The results obtained are shown in Table 10 below.

COMPARATIVE EXAMPLE 3

Example 3 was followed except that a treating material

16
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having compositions as shown in Table 9 below was used in place
of the treatingmaterial for forming a second coating layer used
in Example 3. Further, the evaluation was conducted under the

same conditions as in Example 3.

IABLE 9
Compositions of treating agent
C orming a second coating lave Amount
(parts by weight)
Rubber composition - 100
Toluene 416
Methyl ethyl ketone 180
COMPARATIVE EXAMPLE 4

Example 4 was followed except that the same treating
material having compositions as shown in Table 9 used in
Comparative Example 3 was used in place of the treatingmaterial
for forming a second coating layer used in Example 4 to form
a second coating layer. Further, the evaluation was conducted
under the same conditions as in Example 4.

The results obtained in Examples 3 and 4 and Comparative

Examples 3 and 4 are shown in Table 10 below.

JABLE 10
Comparative Comparative
ExXample 3 Example 4 Example 3  Example 4

Kind of Glass Aramide Glass Glass
fiber fiber fiber fiber fiber
Adhesive 32 21 7 5
strength

(kg/25 mm)

State of Rubber Rubber Interfacial Interfacial
failure failure failure separation separation

17
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EXAMPLE >
Three glass fibers (E-glass; a bundle of 200 glass

filaments each having a diameter of 9 um) were arranged and
coated with a treating material for forming a first coating

layer, having compositions as shown in Table 11 below in the

conventional method.

TABLE 11
Amount
: t : ] . aht
Vinyl pyridine latex 45
(solid content: 40 wt$)
Chlorosulfonated polyethylene 20
latex (solid content: 40 wt$)
Resorcin/formalin condensate 30
(solid content: 8 wt$)
(resorcin/forlmalin=1/1.3 molar ratio)
25% Aqueous ammonia 1
Water 4

Three glass fibers each having the first coating layer
formed thereon were subjected to primary twisting of 8 twists/10
cm. Eleven of sucha twisted fiber were arranged, and subjected
Co secondary twisting of 8 twists/10 cm. The resulting twisted
bundle was coated with a treating material for forming a second
coating layer, having the compositions as shown in Table 12
below, in the conventional manner, and the coating was dried

and cured to obtain a glass fiber cord.

18
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IABLE 12
Amount
- Lt : < )  qht
Rubber composition 100
Toluene 416
Methgl ethyl ketone 180
l,3-Butyrene glycol dimethacrylate 50

The amount of the second coating layer was 5% by weight

pased on the weight of the glass fiber cord.

Compositions of the above rubber composition are shown

in Table 13 below.

IABLE 13
Amount
Rubbe omposition (parts by weight)

ZETPOL 2020 (*1) 70
ZSC 2000L (*2) 30
Zno 10
Stearic acid 1
Carbon black 30
TOTM (Trioctyl trimellitate) 5
Sulfur 0.1
1,3-Bis~(t-butylperoxy-isopropyl)-benzene 6

(*1) Trade name of H-NBR: a product of Nippon Zeon Co., Ltd.
(*2) Trade name of H-NBR/ZDMA: a product of Nippon Zeon Co.,

Ltd.

19
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In order to test adhesive property between the mixed
rubber of H-NBR and H-NBR/ZMDA and the above cord for
reinforcing a rubber, the cord was arranged on a test piece (25
mm width, 50 mm length, 5 mm thickness) having the compositions
as shown in Table 13 above along the long sides of the test plece,

and the assembly was heated at 160°C for 30 minutes to adhere

the éord to the test piece.

The test piece after heat adhesion was placed on a tensile
~tester, and pulled in the fiber direction to measure its
strength. The results obtained are shown in Table 15 below.

EXAMPLE ©

Example 5 was followed except that 2-hydroxy-1, 3-
dimethacryloxypropane was used in place of 1, 3-butylene glycol
dimethacrylate in the treating material for forming a second

coating layer. The results obtained are shown in Table 15

below.

EXAMPLE ]
Example 5 was followed except that 2,2-bis(4-

(methacryloxyediethoxy)phenyl)propane was used in place of
1,3-butylene glycol dimethacrylate in the treatingmaterial for
forming a second coating layer. The results obtained are shown
in Table 15 below.
EXAMPLE 8

An aramlide fiber (TECHNORA T202; 1,500 denier, a product
of Teijin Co.) was coated with the same treating material for
forming a first coating layer as used in Example 5, and was heated

at 250°C for 1 minute. The pick up weight of the Creating

20
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material was adjusted to 12% in terms of the solid content. Two
aramide fibers thus treated were combined, and were primary
twisted to 3.1 turns per inch to obtain an aramide fiber cord.
The aramide fiber cord thus obtained was further treated using
the same treating material for forming a second coating layer
as used 1n Example 5. The amount of the second coating layer
was 10% by welght based on the weight of the aramide fiber cord.

The adhesive property was evaluated in the same manner as in

- Example 5. The results obtained are shown in Table 15 below.

COMPARATIVE EXAMPLE S

Lxample 5 was followed except that a treating material

in Example 5. Further, the evaluation was conducted under the

same condltions as in Example 5.

IABLE 14
Composition of treating agent
C orming a second coating lave Amount
(parts by weight)
Rubber composition 100
Toluene 416
Methyl ethyl ketone 180

COMPARATIVE EXAMPLE 6

Example 8 was followed except that the same treating
material having compositions as shown in Table 14 used in
Comparative Example 5 was used in place of the treatingmaterial
for forming a second coating layer used in Example 8 to form

a second coating layer. Further, the evaluation was conducted
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under the same conditions as in Example 8.
The results obtained in Examples 5 to 8 and Comparative

Examples 5 and 6 are shown in Table 15 below.

TABLE 15

Comparative Comparative

Example 5 Example € Example 7 Example 8 Example S Example 6

Kind of Glass Glass Glass Aramide Glass Aramide
fiber fiber fiber fiber fiber fiber fiber
Adhesive 30 30 31 20 8 4

- Strength
(kg/25 rmm)
State of Rubber Rubber Rubber Rubber Interfacial Interfacial
failure failure failure failure failure separation separation

As described above, the present invention provides a
glass fiber cord having markedly improved adhesive property to
a rubber blend comprising a hydrogenated acrylonitrile-
butadiene rubber having excellent flex resistance and heat
resistance and a hydrogenated acrylonitrile-butadiene rubber
having dispersed therein zinc methacrylate. By using such a
glass fiber cord as a reinforcing material, it becomes possible
to obtain hydrogenated acrylonitrile-butadiene rubber-based
rubber products which can be used under high temperature
environment and have a greatly improved durability.

While the invention has been described in detail and with
reference to specific embodiments thereof, it will be apparent
Lo one skilled in the art that various changes and modifications
can be made therein without departing from the splrlit and scope

thereof.
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WHAT IS CLAIMED IS:

1. A cord for reinforcing a rubber, which comprises:

a fiber for reinforcing a rubber,
a first coating layer formed on the surface of the fiber by
coating a treating material comprising a resorcin/formalin

condensate and a rubber latex on the surface thereof, and drying

and curing the resulting coating, and

a second coating layer formed on the surface of the first
coating layer by coating another treating material on the
surface thereof, and drying and curing the resulting coating,
wherein the another treating material for forming the second

coating layer comprises a rubber compound, a vulcanizing agent

and one member selected from the group consisting of a silane

coupling agent, a maleimide type vulcanization assistant and a

dimethacrylate type vulcanization assistant,

wherein said rubber compound contained in the another
treating material for forming a second coating layer 1is a mixed
rubber of a hydrogenated acrylonitrile-butadiene rubber and a

hydrogenated acrylonitrile-butadiene rubber having dispersed

therein zinc methacrylate.

2. The cord as claimed in claim 1, wherein said vulcanizing

agent 1is selected from the group consisting of sulfur, organic

peroxides and aromatilic nitroso compounds.

3. The cord as claimed in claim 1, wherein said silane

coupling agent is selected from the group consisting of

vinyltris (B-methoxyethoxy)silane, vinyltrichlorosilane,
vinyltrimethoxysilane, vinyltriethoxysilene, y-glycidoxy-
propyltrimethoxysilane, y-glycidoxypropyltriethoxysilane,
v-methacryloxypropyltri-methoxysilane, y-methacyloxypropyl-
triethoxysilane, N-[B-(aminoethyl) -y-aminopropyltrimethoxy
silane, N-f3-(aminoethyl) -y-aminopropyltriethoxysilane, vy-

aminopropyltrimethoxysilane, y-aminopropyltri-ethoxysilane,
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N-phenyl -y-aminopropyltrimethoxysilane and y-

mercaptopropyltrimethoxysilane.

4 . The cord as claimed 1n claim 1, wherein said silane

coupling agent is vinyltris([-methoxyethoxy)silane.

5. The cord as claimed in claim 1, wherein said maleimide type
vulcanization assistant 1s selected from the group consisting of

maleimide, phenyl maleimide and N,N-m-phenylene dimaleimide.

6. The cord as claimed in claim 1, wherein said maleimide type

vulcanization assistant is N,N-m-phenylene dimaleimide.

7. The cord as claimed in claim 1, whereln said dimethacrylate

type vulcanlization assistant 1s selected from the group consisting

of ethylene glycol dimethacrylate, diethylene glycol

dimethacrylate, triethylene glycol dimethacrylate, polyethylene
glycol dimethacrylate, 1,3-butylene glycol dimethacrylate,
1,6-hexane diol dimethacrylate, neopentyl glycol dimethacrylate,
polypropylene glycol dimethacrylate, 2-hydroxy-1,3-
dimethacryloxypropane, 2,2-bis(4-
(methacryvloxyediethoxy)phenyl)propane and 2,2-bis(4-
{methacryloxyepolyethoxy)phenyl)propane.

8 . The cord as claimed in claim 1, wherein the dimethacrylate
type vulcanization assistant 1s 1,3-butylene glycol

dimethacrylate.

9. The cord as claimed in claim 1 wherein said dimethacrylate
type vulcanization assistant 1is Z2-hydroxy-1,3-

dimethacryloxypropane.

10. The cord as claimed in claim 1, wherein said dimethacrylate

type vulcanization assistant 1s 2,2-bis(4-

(methacryloxyediethoxy)phenyl)propane.
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