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(57) ABSTRACT 

A golf ball is made by a process comprising: 

grinding a core of another golf ball into poWder rubber 
in Which more than 30% of particle is 0.8 mm or 
more in an average particle diameter, the another 
golf ball covered With one or more layers, in Which 
40 mass parts or less of metal salt of ot,[3 unsaturated 
fatty acids is compounded to 100 mass parts diene 
rubber; 

preparing a core of the golf ball by kneading 0.1 to 30 
mass parts of the poWder rubber With a core material 
in Which 40% mass parts or less of metal salt of ot,[3 
unsaturated fatty acids is compounded to 100 mass 
parts diene rubber; and 

covering the core of the golf ball With one or more 
layers. 
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GOLF BALL 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a golf ball having 
loW repulsion, and particularly to a solid golf ball that is 
superior in a function of a training golf ball and easy to be 
recycled. 
[0003] 2. Description of the Related Art 

[0004] As a golf ball, a conventional Winding ball is not 
used gradually but a so-called solid ball is mainly used. 
Namely, as a solid ball, a tWo-piece or multi-piece ball in 
Which the periphery of a core is covered With at least 
one-layered cover is put to practical use. Further, also in a 
training golf ball, the solid ball is mainly used, and one-piece 
ball formed of only core or a multi-piece ball in Which the 
periphery of a core is covered With at least one-layered cover 
is used. Regarding performance target of this training golf 
ball, usually a shot feeling is set the same and a ?ying 
distance is set someWhat loW, compared With those of a 
normal ball. 

[0005] Further, mixing of poWder rubber into the training 
golf ball is proposed. Furthermore, When the training golf 
ball ?nished its business, it is ideal to use this ball itself as 
recycled resources, Whereby it is possible to use resources 
effectively and to reduce cost of production more. 

[0006] HoWever, in case that the conventional ball in 
Which mixing of poWder rubber is proposed is referred to the 
aforesaid performance target of training golf ball, this per 
formance target is not alWays achieved sufficiently. There 
fore, various improved balls have been proposed heretofore. 

[0007] For example, a golf ball having high repulsion, no 
decrease of ?ying distance and improved shot feeling is 
proposed in Japanese Patent Registration No. 2741338, 
Wherein the golf ball has a core formed by mixing 100 mass 
parts of rubber component of a core material, in Which 25 to 
40 mass parts or more of metal salt of ot,[3 unsaturated fatty 
acids is compounded to 100 mass parts of diene rubber, With 
35 to 150 mass parts of vulcaniZed rubber poWder having an 
average particle diameter of 0.01 to 0.8 mm that is obtained 
by grinding a golf ball core, in Which 60 to 120 mass parts 
of metal salt of ot,[3 unsaturated fatty acids is compounded 
to 100 mass parts of diene rubber. 

[0008] HoWever, in this proposal, since the mixing amount 
of the poWder rubber is large, mixing e?iciency is extremely 
bad and there is fear that durability of ball decreases 
extremely. Further, since the average particle diameter is too 
small, there is a di?iculty that manufacturing cost of poWder 
rubber increases. 

[0009] Further, since the amount of metal salt of ot,[3 
unsaturated fatty acids compounded into the core rubber of 
the golf ball is very large (60 to 120 mass parts), the core 
compound of the ball becomes special and it is impossible 
to reuse the core rubber of the ready-used ball, so that there 
is a defect that the continuity of recycle stops. 

[0010] On the other hand, recently, a solid ball having 
multi-layer structure is increasingly used as a normal ball 
(i.e., course ball) in order to optimiZe shot feeling, durability 
and ?ying distance. In addition, also a training golf ball has 
a similar tendency. 
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[0011] Accordingly, in vieW of the above circumstances, 
an object of the invention is to provide a high-repulsion 
multi-piece golf ball in Which its manufacture is easy, 
durability and hit feeling are particularly superior, and a 
?ying distance is shorter a little than that of a normal golf 
ball. 

SUMMARY OF THE INVENTION 

[0012] In order to solve the above problems and achieve 
the object, in a ?rst aspect of the invention, a golf ball is 
made by a process comprising: 

[0013] grinding a core of another golf ball into poWder 
rubber in Which more than 30% of particle is 0.8 mm or 
more in an average particle diameter, the another golf ball 
covered With one or more layers, in Which 40 mass parts or 
less of metal salt of ot,[3 unsaturated fatty acids is com 
pounded to 100 mass parts diene rubber; 

[0014] preparing a core of the golf ball by kneading 0.1 to 
30 mass parts of the poWder rubber With a core material in 
Which 40% mass parts or less of metal salt of ot,[3 unsatur 
ated fatty acids is compounded to 100 mass parts diene 
rubber; and 

[0015] covering the core of the golf ball With one or 
more layers. 

[0016] In the golf ball according to the invention, the 
amount of the metal salt of ot,[3 unsaturated fatty acids 
compounded into the diene rubber mixed With the poWder 
rubber is set to 40 mass parts or less. Therefore, the hardness 
of core rubber does not become too hard and hit feeling is 
soft, that is, hit feeling improves. 

[0017] HoWever, in case that the amount of the com 
pounded metal salt of ot,[3 unsaturated fatty acids is too 
small, there is fear that the repulsion of ball decreases 
extremely. Therefore, it is preferable that the minimum 
compound amount is set to 0.1 mass part. 

[0018] Incidentally, as metal salt of ot,[3 unsaturated fatty 
acids, there are metal salt of ot,[3 unsaturated fatty acid such 
as Zinc salt of ot,[3 unsaturated fatty acid, magnesium salt of 
ot,[3 unsaturated fatty acid, and the like, that is, for example, 
acrylic acid, methacrylic acid, and the like. 

[0019] It is preferable that the amount of the poWder 
rubber compounded to 100 mass parts of rubber component 
of the core material is set in a range of 0.1 to 30 mass parts, 
and more preferably 5 to 25 mass parts. 

[0020] In case that the mixed amount is less than 0.1 mass 
parts, the basic performances of a training ball (suppression 
of ?ying distance, reduction of manufacturing cost) and the 
improvement of hit feeling cannot be obtained. Further, in 
case that the mixed amount is more than 30 mass parts, as 
described in an embodiment later, a golf ball is not practical 
in vieW of mixing e?iciency and products performances 
(?ying distance, durability). 

[0021] Further, since the mixed amount of the poWder 
rubber is set loW, i.e., 0.1 to 30 mass parts to 100 mass parts 
of the rubber component of the core material, decrease of 
durability caused by mixing of the poWder rubber is sup 
pressed and the mixing operation When the ball is manufac 
tured is facilitated. 
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[0022] Further, the powder rubber mixed in the core 
rubber is ground powder including 30% or more of particles 
Which is more than 0.80 mm in the average particle diameter. 
Therefore, the poWder rubber can be obtained by a com 
paratively easy manufacturing method, and manufacturing 
cost of the poWder rubber becomes loW. 

[0023] In case that a mixing ratio of the poWder particle 
having the average particle diameter over 0.80 mm is less 
than 30% and a mixing ratio of the poWder particle having 
the average particle diameter of 0.80 mm or less is more than 
70%, a special process (for example, freezing operation) or 
a special device is required for grinding operation. There 
fore, the manufacturing method is not facilitated and the 
manufacturing cost of the poWder rubber becomes high. 

[0024] The average particle diameter of poWder rubber is 
an average of values obtained by measuring, regarding each 
particle as a sphere, diameters of spheres of 100 particles 
selected at random from the ground poWder. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0025] An Embodiment of the invention Will be described 
beloW. 

[0026] The compound shoWn in Table 1 is a typical 
compound of a core used in a golf ball on the market. 

TABLE 1 

Core material 1.4-cis-polybutadiene 100 
(mass part) Oxide Zinc 30 

Acrylic Zinc 35 
Autioxidant 0.1 
Dicumyl peroxide 0.6 

[0027] Firstly, a plurality of used tWo-piece golf balls, 
Which is composed of a core having the compound as shoWn 
in Table 1 and one-layered cover, Surlyn (merchandise 
name: HIMILAN 1706 by Du Pont-Mitsui Co., Ltd.), cov 
ering the core, are collected and are grind-selected by a 
knoWn grind-selection device to manufacture a poWder 
rubber composed of only the ground poWder of core rubber. 

[0028] As shoWn in Table 1, in a core of the used tWo 
piece golf ball adopted in the embodiment, the compound 
amount of Zinc acrylate as one of metal salt of ot,[3 unsat 
urated fatty acids to 100 mass parts of 1,4-cis-polybutadiene 
as diene rubber is 35 mass parts. 

[0029] In case that the compound amount of the metal salt 
of ot,[3 unsaturated fatty acids exceeds 40 mass parts, the 
core becomes too hard. Therefore, this compound amount of 
the ball on the market is almost 40 mass parts or less. 

[0030] The ground poWder of the core rubber ground as 
described above is adjusted so as to include about 30% 
particles having the average particle diameter larger than 
0.80 mm and about 70% particles having the average 
particle diameter of 0.8 mm or less. 

[0031] Next, the poWder rubber composed of the ground 
poWder of the core rubber is mixed in a neW non-vulcaniZed 
core material having the nearly same compound as that 
shoWn in Table 1 and kneaded by a kneader. 
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[0032] In this case, a mixed amount of the poWder rubber 
is 10 mass parts in a ?rst embodiment, 20 mass parts in a 
second embodiment, and 30 mass parts in a third embodi 
ment to 100 mass parts of rubber component of the neW 
non-vulcaniZed core material. 

[0033] In order to con?rm an upper limit of the mixed 
amount, taking the mixed amount as 35 mass parts and 50 
mass parts, trial Was performed. HoWever, in this case, in a 
rubber mixing process, the rubber did not crunch into a rotor 
of a mixer, and the Working ef?ciency Worsened remarkably, 
so that it Was con?rmed that these mixed amounts could not 
be applied to practical use. 

[0034] Next, the core rubber in Which the poWder rubber 
Was mixed as described above Was vulcaniZation-molded 

into a globular shape by using a predetermined metal mold 
under a predetermined vulcaniZed condition. Thereafter, this 
Was placed in the center of another predetermined metal 
mold, and one-layered Surlyn cover Was injection-molded 
on an outer surface of the core by an injection-molding 
machine, so that a tWo-piece golf ball in each embodiment 
Was molded. 

[0035] Further, as a comparative example, a normal golf 
ball in Which the compound of core rubber is the same as that 
in the embodiment and the poWder rubber is not added Was 
manufactured simultaneously in the same molding process 
as that in the embodiment. 

[0036] Next, on golf balls in these embodiments and 
comparative example, a test of products performance Was 
executed on a basis of each test method and condition 
described out of a Table 2. 

TABLE 2 

Compara 
tive Embodi- Embodi- Embodi 

example ment 1 ment 2 ment 3 

Powder Mixed amount 0.0 10.0 20.0 30.0 
rubber (mass portion) 
Mixing @ ® @ ~ 0 o 
ef 
?cien 

CY 
Pro- OD mm 42.70 42.71 42.69 42.70 
ducts Weight (gf) 45.20 45.19 45.20 45.22 

Hard- mm 2.60 2.52 2.48 2.45 
ness m/s 77.35 77.28 77.10 77.01 

Initial 
speed 

Flying HS45 Carry 210.0 208.0 209.0 205.0 
per- #W1 Total 221.0 219.0 218.0 214.5 
form- HS35 Carry 145.0 142.0 140.0 141.5 
ance #W1 Total 156.5 153.0 152.0 150.0 

360 times 331 times 304 times 280 times 
403 times 382 times 391 times 332 times 

Dura- Crack start 
bility Crack average 

Working efficiency: @ very good, 0 good, A possible, x impossible 
Products outer diameter: average value of values obtained by measuring 
each size at 15 points on the periphery by a dial gage 
Hardness: Distortion When 130 kg (1275N) load is applied is measured by 
a ,u hardness meter. Average value of 30 measured values. 
Initial speed: Initial speed of a ball shot at 1376 rpm by a USGA type 
initial speed meter. 
Durability: shock When a ball is shot by a driver at 45 m/s head speed is 
repeatedly applied onto the ball, and the number of shocks applied up to 
crack production is measured. Average value of 10 samples. 

[0037] Results of the test are shoWn in the Table 2 together 
With an evaluation of mixing ef?ciency in manufacture. 
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[0038] Weight and outer diameter of a ball in each 
embodiment is nearly the same as those in the comparative 
example. 
[0039] Than the ball in the comparative example, each 
balls in the embodiments is smaller in hardness of core 
(represented by distortion amount mm When 130 Kg com 
pression load is applied), and become smaller in the hard 
ness of core as the mixed amount of the poWder rubber 
increases, Which shoWs that hit feeling becomes harder and 
Worse With increase of the mixed amount. 

[0040] Further, in the golf balls according to the embodi 
ments, an initial speed of shot ball is loW. In case that head 
speed of a driver club is 45 m/s and 35 m/s, ?ying perfor 
mance, that is, ?ying distance (carry, total) is smaller With 
the increase of the mixed amount of the poWder rubber. 

[0041] Carry of the training golf ball is set so that the total 
carry is shorter than that of the normal ball (course ball) by 
about 10 m at loWer limit. 

[0042] Further, in a hit-durability test, it Was con?rmed 
that as the mixed amount of poWder rubber increased, the 
crack-durability of ball gradually decreased, and it Was 
found that limit of the above mixed amount Was 30% mass 
parts. Further, loWer limit of crack-durability is about 200 
times from experience. 

[0043] Further, regarding the mixing e?iciency in manu 
facture, the result shoWs that the case in the third embodi 
ment is a limit of mixed amount in vieW of easiness of 
crunching into the rotor of the kneader. 

[0044] Further, it is appropriate from the past empirical 
results that the decrease amount of the ?ying distance of the 
training ball in relation to the normal ball is about 10 In 
With regarding to the durability in the above hitting test, it 
is required that cracks are not produced up to 200 hits. 
Therefore, in case that the performance of each ball accord 
ing to the embodiments is evaluated in consideration of this 
requirement, the ball according to each embodiment has a 
function of training ball in a balanced manner, and is easy to 
manufacture. Therefore, it Was con?rmed that a good train 
ing ball could be provided by the invention. 
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[0045] According to the invention, a core in Which 40 
mass parts or less of metal salt of ot,[3 unsaturated fatty acids 
to 100 mass parts of diene rubber is compounded is ground 
into poWder rubber including more than 30% particles being 
0.80 mm or more in the average particle diameter, and 
0.1-30 mass parts of this poWder rubber is mixed in a core 
material in Which 40 mass parts or less of metal salt of a, 
unsaturated fatty acids to 100 mass parts of diene rubber is 
compounded, thereby to mold a core. And, this molded core 
is covered With one or more layers to mold a golf ball. 
Therefore, it is possible to provide a golf ball that is superior 
in durability and hit feeling, easy in a mixing operation and 
manufacture, and loW in repulsion. 

[0046] Particularly, according to the invention, it is pos 
sible to provide a golf ball that has a function of a training 
golf ball in a balanced manner and sufficiently. Further, since 
it is easy to reuse the ball as a poWder rubber, recyclability 
improves. 

What is claimed is: 
1. A golf ball made by a process comprising: 

grinding a core of another golf ball into poWder rubber in 
Which more than 30% of particle is 0.8 mm or more in 
an average particle diameter, the another golf ball 
covered With one or more layers, in Which 40 mass 
parts or less of metal salt of ot,[3 unsaturated fatty acids 
is compounded to 100 mass parts diene rubber; 

preparing a core of the golf ball by kneading 0.1 to 30 
mass parts of the poWder rubber With a core material in 
Which 40% mass parts or less of metal salt of ot,[3 
unsaturated fatty acids is compounded to 100 mass 
parts diene rubber; and 

covering the core of the golf ball With one or more layers. 

2. The golf ball according to claim 1, Wherein an amount 
of the poWder rubber compounded to the core material is 5 
to 25 mass parts. 


