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(57) ABSTRACT 

A rubber composition for a one-piece golf ball or the Solid 
core of a multilayer Structure Solid golf ball having a Solid 
core enclosed with a cover directly or via an intermediate 
layer is provided comprising a base rubber, a dry preblend 
of an unsaturated carboxylic acid metal Salt with a Solid 
rubber having a Mooney viscosity (ML, 100° C.) of 
5-150, and an organic peroxide. 
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RUBBER COMPOSITION FOR GOLF BALL AND 
GOLF BALL 

CROSS REFERENCE TO RELATED 
APPLICATION 

0001. This application is a continuation-in-part of 
copending application Ser. No. 10/206,816 filed on Jul. 29, 
2002, the entire contents of which are hereby incorporated 
by reference. 

BACKGROUND OF THE INVENTION 

0002 This invention relates to rubber compositions 
capable of forming golf balls having an appropriate hardneSS 
and improved rebound characteristics and exhibiting Stabi 
lized flight performance, and golf balls using the Same. 

0003. In general, one-piece golf balls or the Solid cores of 
multilayer Structure Solid golf balls having a Solid core 
enclosed with a cover directly or via an intermediate layer 
are manufactured by molding under heat and pressure a 
rubber composition comprising a rubber component Such as 
polybutadiene rubber, a metal Salt of an unsaturated car 
boxylic acid as a co-crosslinking agent, Zinc oxide as a 
weight modifier, and a free-radical initiator Such as dicumyl 
peroxide. 

0004. With respect to the metal salt of an unsaturated 
carboxylic acid used as the co-crosslinking agent in the 
above rubber composition, use of Zinc methacrylate and Zinc 
acrylate is believed preferable from the standpoints of ball 
hardneSS and rebound. Typically Zinc methacrylate and Zinc 
acrylate are blended in large amounts with the rubber 
component Such as polybutadiene. When a rubber compo 
Sition is obtained by mixing or kneading the respective 
components, the kneading operation is very difficult because 
the Zinc Salt in fine powder form Scatters much and heavily 
Sticks to the roll mill or kneader. 

0005 Since the zinc unsaturated carboxylates, when 
blended in the compositions, are poorly dispersible and 
liable to form agglomerates in the compositions, they are not 
effectively utilized, Sometimes inviting a loSS of resilience 
and a failure to acquire a certain hardneSS. 
0006. One common approach for avoiding the unsatur 
ated carboxylic acid metal Salts from Sticking to the kneader 
is to use metal Salts of higher fatty acid as a lubricant. In 
order for these fatty acid metal salts to exert the desired 
effects, the kneading temperature must be elevated to as high 
as about 100° C., but a problem of Scorching occurs at Such 
elevated temperatures. 

0007 U.S. Pat. No. 5,096,943 describes a rubber com 
position obtained by Suspending a metal Salt of C.f3-ethyl 
enically unsaturated carboxylic acid in an aliphatic hydro 
carbon Solvent and mixing the Suspension with a polymer 
Solution. This method necessitates removal of the Solvents at 
the end of liquid mixing. 

0008 U.S. Pat. No. 5,096,201 uses a rubber composition 
obtained by previously mixing and dispersing a metal Salt of 
unsaturated carboxylic acid in liquid rubber, and kneading it 
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in a rubber compound. Presumably the liquid rubber used 
herein can reduce the rebound of the golf ball obtained 
therefrom. 

SUMMARY OF THE INVENTION 

0009. An object of the invention is to provide rubber 
compositions capable of forming Solid golf balls having an 
appropriate hardneSS and improved rebound characteristics 
and exhibiting Stabilized flight performance, and golf balls 
using the Same. 

0010. To attain the above object, the present invention 
provides 

0011 (1) a rubber composition for a one-piece golf 
ball or the solid core of a multilayer structure solid 
golf ball having a Solid core enclosed with a cover 
directly or via an intermediate layer, comprising a 
base rubber, a dry preblend of an unsaturated car 
boxylic acid metal salt with a solid rubber having a 
Mooney viscosity (ML+, 100° C.) of 5 to 150, and 
an organic peroxide; 

0012 (2) a one-piece golf ball characterized by 
being formed of the above rubber composition; 

0013 (3) a multilayer structure solid golf ball hav 
ing a Solid core enclosed with a cover directly or via 
an intermediate layer, characterized in that the Solid 
core is formed of the above rubber composition. 

0014) More particularly, the solid golf ball of the inven 
tion is constructed of a rubber composition which is pre 
pared by compounding a metal Salt of an unsaturated car 
boxylic acid Such as Zinc methacrylate or Zinc acrylate as a 
co-crosslinking agent in a rubber compound. According to 
the invention, the metal Salt of unsaturated carboxylic acid 
is previously mixed and dispersed in a Solid rubber Such as 
a Solid-State 1,4-polybutadiene before the preblend is com 
pounded in the rubber compound. This approach, which 
does not resort to the solvent and liquid rubber used in the 
prior art techniques, prevents the co-crosslinking agent from 
Scattering during the kneading operation of the rubber 
composition and also prevents the co-crosslinking agent 
from Sticking to the roll mill or kneader to reduce the amount 
of the crosslinking agent dispersed in the composition. Then 
the co-croSSlinking agent can be uniformly and effectively 
dispersed at low temperature without forming agglomerates. 

0015 Accordingly, the solid golf balls of the invention 
are constructed of the rubber composition in which the 
co-crosslinking agent is uniformly and effectively dispersed 
at low temperature. By molding and Vulcanizing the rubber 
composition, a uniform one-piece golf ball or a uniform 
solid core for a multilayer structure solid golf ball is formed. 
AS a result, Solid golf balls having an appropriate hardneSS 
and improved rebound characteristics and exhibiting Stabi 
lized flight performance can be consistently manufactured. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

0016. As described above, the rubber composition of the 
invention has compounded therein a dry preblend of an 
unsaturated carboxylic acid metal Salt as the co-crosslinking 
agent with a solid rubber. 

0.017. The unsaturated carboxylic acid metal salts used 
herein include Zinc and magnesium Salts of acrylic acid, 
methacrylic acid, maleic acid and the like. Most preferably, 
Zinc acrylate or Zinc methacrylate is used. The unsaturated 
carboxylic acid metal Salts may be either of completely 
neutralized form or of partially neutralized form as shown 
below. 

O R 

| 

O R 

| 
HOZnOC-C=CH 

0018 R is hydrogen or methyl. 

0019. The solid rubbers with which the unsaturated car 
boxylic acid metal Salts are preblended include Solid-State 
polybutadiene, Solid-state polyisoprene, Solid-State butadi 
ene-isoprene copolymers, Solid-State butadiene-Styrene 
copolymers, Solid-State polybutene, Solid-State ethylene 
propylene rubber, and analogous rubbers having a Mooney 
viscosity (ML, 100° C.) of 5 to 150, the lower limit of 
Mooney viscosity being preferably 20, more preferably 30, 
and sometimes 40, and the upper limit being preferably 100, 
more preferably 80, and sometimes 60. It is preferred to use 
a solid rubber of the same type as the base rubber to be 
described later. The unsaturated carboxylic acid metal Salt 
used in mixing with and dispersing in the Solid rubber may 
be one which has been prepared in metal Salt form. Alter 
natively, the metal Salt can be arrived at by reacting an 
unsaturated carboxylic acid with a metal oxide, hydroxide or 
the like in the solid rubber. A Mooney viscosity of less than 
5 leads to a lowering of resilience whereas a Mooney 
viscosity of more than 150 leads to a productivity drop 
because of time-consuming preparation of a preblend. 

0020. The mixing ratio of the unsaturated carboxylic acid 
metal salt to the solid rubber is preferably such that at least 
50 parts by weight, especially at least 200 parts by weight 
and up to 1,000 parts by weight, especially up to 500 parts 
by weight of the unsaturated carboxylic acid metal Salt is 
present per 100 parts by weight of the solid rubber. Too 
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Small amounts of the unsaturated carboxylic acid metal Salt 
would require the preblend be compounded in more 
amounts. Too large amounts of the unsaturated carboxylic 
acid metal salt would result in that the preblend is difficult 
to prepare. 

0021. The preblend can be prepared by dry blending the 
unsaturated carboxylic acid metal salt with the Solid rubber 
in a predetermined ratio, using a mixing machine Such as a 
kneader or roll mill. During the dry blending, the unsatur 
ated carboxylic acid metal Salt is preferably added in three 
or more divided portions at a temperature of 80 to 110° C., 
preferably 80 to 100° C. This addition method is recom 
mended particularly when a kneader is used. 

0022. The unsaturated carboxylic acid metal salt as the 
co-crosslinking agent is added to and mixed with a rubber 
composition from which one-piece golf balls or Solid cores 
of multilayer Structure Solid golf balls are constructed, while 
it is in dry preblend with the solid rubber. The amount of 
unsaturated carboxylic acid metal Salt added is preferably 10 
to 50 parts by weight, especially 15 to 40 parts by weight per 
100 parts by weight of the base rubber component in the 
rubber composition. As to the solid rubber in which the 
unsaturated carboxylic acid metal Salt has been mixed and 
dispersed, its amount is included in the base rubber com 
ponent. 

0023 The base rubber in the rubber composition may be 
any desired one Selected from those rubbers commonly used 
as one-piece golf ball materials or Solid core materials of 
multilayer structure solid golf balls. Preferably a 1,4-polyb 
utadiene rubber containing at least 40% by weight of cis 
structure is used. The most preferred base rubber is a 
1,4-polybutadiene rubber containing at least 90% by weight 
of cis-structure while the preferred solid rubber is a 1,4- 
polybutadiene rubber containing at least 90% by weight of 
cis-structure as well. In this embodiment, Styrene-butadiene 
rubber, polyisoprene rubber or the like may be compounded 
with the 1,4-polybutadiene rubber. 

0024. In the rubber composition, an organic peroxide 
Such as dicumyl peroxide is blended as a free-radical ini 
tiator, preferably in an amount of 0.3 to 3 parts by weight, 
especially 0.7 to 2 parts by weight per 100 parts by weight 
of the rubber component. 

0025 If necessary, in the rubber composition, there may 
be Suitably compounded Zinc oxide, plasticizers, antioxi 
dants, organic Sulfur compounds and other components 
which can be commonly used in the preparation of one-piece 
golf balls and Solid cores of multilayer Structure Solid golf 
balls. 

0026. For the manufacture of solid golf balls of the 
invention, the rubber composition formulated as above is 
mixed in a Suitable mixing machine Such as a roll mill, 
kneader or Banbury mixer, and heat compression molded in 
a mold, thereby producing a one-piece golf ball or a Solid 
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core of a multilayer Structure Solid golfball. The Vulcanizing 
and molding conditions used herein are as conventional. 

0027. In the case of multilayer structure solid golf balls 
such as two-piece balls, the solid core formed of the above 
rubber composition is enclosed with a cover directly or after 
being enclosed with an intermediate layer. The materials 
used for the intermediate layer and cover may be conven 
tional cover materials. Such as ionomer resins, polyester, 
polyurethane and nylon. 

0028. Since the rubber composition of the invention 
avoids Scattering and Sticking to the mixing machine of the 
unsaturated carboxylic acid metal Salt as the co-crosslinking 
agent during the kneading operation, 
co-crosslinking agent to be uniformly and effectively dis 
persed at low temperature, and eliminates a need for Solvent 
and liquid rubber, golf balls having an appropriate hardneSS 
and improved rebound characteristics and exhibiting Stabi 
lized flight performance can be produced therefrom at a low 
cost and high productivity. 

allows the 

EXAMPLE 

0029. Examples and Comparative Examples are given 
below for illustrating the invention, but the invention is not 
limited to the following Examples. 

Examples 1-8 & Comparative Examples 1-2 
0030 Preparation of Master Batch 
0.031 Master batches were prepared by kneading zinc 
acrylate with BRO1 (by JSR, Solid-state cis-1,4-polybuta 
diene, ML=44, Same hereinafter) in the amounts shown 
below, in a kneader and a roll mill. 

0.032 Rubber compositions of Examples shown in Table 
1 were prepared by using a kneader and kneading the 
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components in one-stage at an initial temperature of 40 C. 
and a maximum temperature of 90° C. Rubber compositions 
of Comparative Examples were prepared by kneading in 
conventional non-professional and professional two stages. 
Using a mold, the rubber compositions were then heat 
compression molded at 160° C. for 14-17 minutes to form 
solid cores having a diameter of 39.2 mm. They were 
determined for hardness and initial velocity by the following 
tests. The results are shown in Table 1. 

Master batch 1 

BRO1 100 pbw (parts by weight) 
Zinc acrylate 1,000 pbw 
Master batch 2 

BRO1 100 pbw 
Zinc acrylate 333 pbw 
Master batch 3 

BRO1 100 pbw 
Zinc acrylate 200 pbw 
Master batch 4 

BRO1 100 pbw 
Zinc acrylate 100 pbw 

0033 Core Hardness 

0034 Hardness is expressed by a deflection of a solid 
core under an applied load of 100 kgf. A larger value 
indicates a Softer core. 

0035 Core Initial Velocity 

0036 Measured by an initial velocity meter of the same 
type as authorized by USGA. 

TABLE 1. 

Compar- Compar 
ative ative 

Component Example Example Example Example Example Example Example Example Example Example 
(pbw) 1. 2 3 4 5 6 7 8 1. 2 

BRO1 98.2 97.5 94.6 92.5 91.O 87.5 82.O 75.O 1OO 1OO 

Master batch 1 19.8 27.5 
Master batch 2 23.4 32.5 

Master batch 3 27.0 37.5 
Master batch 4 36.0 SO.O 

(total BR01 amount) (100) (100) (100) (100) (100) (100) (100) (100) (100) (100) 
Zinc acrylate 18.0 25.0 
Zinc oxide 24.3 21.4 24.3 21.4 24.3 21.4 24.3 21.4 24.3 21.4 

Dicumyl peroxide 1. 1. 1. 1. 1. 1. 1. 1. 1. 1. 

Sticking to kneader O O O O O O O O yes yes 

Powder scattering little little little little little little little little much much 
Core hardness (mm) 4.15 2.99 4.11 2.94 4.10 2.95 4.10 2.94 4.29 3.06 
Core initial 76.8O 77.63 76.81 77.65 76.83 77.64 76.85 77.64 76.62 77.47 

velocity (m/s) 
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0037 AS is evident from Table, the compositions of 
Examples eliminate any Sticking of Zinc acrylate to the 
kneader and Substantially Suppress Scattering of Zinc acry 
late powder. The Solid cores obtained therefrom exhibit a 
higher initial Velocity than the Solid cores of Comparative 
Examples having an equal hardneSS. 

1. A rubber composition for a one-piece golf ball or the 
Solid core of a multilayer Structure Solid golf ball having a 
Solid core enclosed with a cover directly or via an interme 
diate layer, comprising a base rubber, a dry preblend of an 
unsaturated carboxylic acid metal salt with a solid rubber 
having a Mooney viscosity (ML, 100° C.) of 5 to 150, and 
an organic peroxide. 

2. The rubber composition of claim 1 wherein 100 parts 
by weight of the solid rubber has been dry blended with 50 
to 1,000 parts by weight of the unsaturated carboxylic acid 
metal Salt. 

3. The rubber composition of claim 1 wherein the base 
rubber is a polybutadiene containing at least 90% by weight 
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of cis-1,4-bond and the Solid rubber is a polybutadiene 
containing at least 90% by weight of cis-1,4-bond. 

4. The rubber composition of claim 1 wherein the unsat 
urated carboxylic acid metal Salt is Zinc acrylate or Zinc 
methacrylate. 

5. A one-piece golf ball formed of a golf ball-forming 
rubber composition comprising a base rubber, a dry preblend 
of an unsaturated carboxylic acid metal Salt with a Solid 
rubber having a Mooney viscosity (ML, 100° C.) of 5 to 
150, and an organic peroxide. 

6. A Solid golf ball having a Solid core enclosed with a 
cover directly or via an intermediate layer, wherein the Solid 
core is formed of a golf ball-forming rubber composition 
comprising a base rubber, a dry preblend of an unsaturated 
carboxylic acid metal Salt with a Solid rubber having a 
Mooney viscosity (ML, 100° C.) of 5 to 150, and an 
organic peroxide. 


