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(57) ABSTRACT 

This invention provides a holloW golf club head having a 
face portion, a croWn portion, a sole portion, and a side 
portion, and comprising a viscoelastic body to be mounted 
in at least one of the face portion, croWn portion, sole 
portion, and side portion. The viscoelastic body is mounted 
in a part of a portion Where the viscoelastic body is to be 
mounted, the part corresponding to an antinode of a primary 
vibration mode. 



Patent Application Publication Jun. 28, 2007 Sheet 1 0f 3 US 2007/0149313 A1 

FIG. 1A 
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FIG. 2A 

FIG. 2B 



Patent Application Publication Jun. 28, 2007 Sheet 3 0f 3 US 2007/0149313 A1 

1 .0E+09 

1 .0E+08 

1.0E+07 

1 .0E+06 

M A GM 1.0E+05 
TUDE 1.0E+04 

1.0E+03 

1 .0E+02 

1 .0E+01 
1 .0E+00 

0 1000 2000 3000 4000 15000 6000 7000 

FREQUENCY (Hz) 

FIG. 3A 

rises 



US 2007/0149313 A1 

GOLF CLUB HEAD 

FIELD OF THE INVENTION 

[0001] The present invention relates to a golf club head 
and, more particularly, to a technique for controlling vibra 
tion of a golf club head by a viscoelastic body. 

BACKGROUND OF THE INVENTION 

[0002] A technique for controlling vibration of a golf club 
head has been developed to improve the hitting impression 
or adjust the hitting sound on impact. Japanese Patent 
Laid-Open No. 2004-313777 discloses a golf club head 
having a viscoelastic body. When the viscoelastic body is 
attached, the vibration on impact is absorbed by the vis 
coelastic body to improve the hitting impression and 
decrease the hitting sound that is offensive to the player’s 
ear. Japanese Patent Laid-Open No. 2005-6763 discloses 
analyZing the vibration mode of a golf club head by a 
computer to correct the thickness and the like of the mate 
rials that form the golf club head. Japanese Patent Laid 
Open No. 2003-102877 discloses providing a metal rib to a 
part corresponding to the antinode of the secondary bending 
vibration of a golf club head. 

[0003] As such a method of controlling the vibration of a 
golf club head, the simplest is a method of mounting a 
viscoelastic body in a golf club head, as in Japanese Patent 
Laid-Open No. 2004-313777. Conventionally, the viscoelas 
tic body may be mounted on the rear surface of the face 
portion because this is Where the impact is input, or on the 
sole portion in order to loWer the barycenter of the golf club. 
Not many studies have been made, hoWever, on that portion 
to mount the viscoelastic body Which is effective in vibration 
suppression. Therefore, the viscoelastic body may not 
exhibit its vibration suppressing function effectively. 

SUMMARY OF THE INVENTION 

[0004] The present invention has been made in order to 
overcome the de?cits of prior art. 

[0005] According to the aspects of the present invention, 
there is provided a holloW golf club head having a face 
portion, a croWn portion, a sole portion, and a side portion, 
the head comprising a viscoelastic body to be mounted in at 
least one of the face portion, the croWn portion, the sole 
portion, and the side portion, Wherein the viscoelastic body 
is mounted in a part of a portion Where the viscoelastic body 
is to be mounted, the part corresponding to a antinode of a 
primary vibration mode. 

[0006] According to the holloW golf club head, the vis 
coelastic body is mounted in the part of the portion Where 
the viscoelastic body is to be mounted, the part correspond 
ing to the antinode of the primary vibration mode. The part 
corresponding to the antinode of the primary vibration mode 
is Where the magnitude of the vibration becomes the largest. 
Therefore, When the viscoelastic body is mounted in this 
portion, the vibration of the golf club head can be suppressed 
more effectively. 

[0007] Other features and advantages of the present inven 
tion Will be apparent from the folloWing descriptions taken 
in conjunction With the accompanying draWings, in Which 
like reference characters designate the same or similar parts 
throughout the ?gures thereof. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate 
embodiments of the invention and, together With the 
description, serve to explain the principles of the invention. 

[0009] FIG. 1A is a vieW shoWing the outer appearance of 
a golf club head A according to an embodiment of the 
present invention; 

[0010] FIG. 1B is a sectional vieW of the golf club headA 
taken along the line X-X of FIG. 1A; 

[0011] FIG. 2A is a vieW shoWing a three-dimensional 
model 100 of the golf club head A created by a computer; 

[0012] FIG. 2B is a vieW shoWing a three-dimensional 
mesh model 101 of the golf club head A created by the 
computer; 

[0013] FIG. 3A is a graph shoWing an example of a 
frequency response function obtained by vibration mode 
analysis; and 

[0014] FIGS. 3B to 3D are vieWs shoWing examples of 
vibration modes in the vicinities of a plurality of natural 
frequencies. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0015] Preferred embodiments of the present invention 
Will noW be described in detail in accordance With the 
accompanying draWings. 
[0016] FIG. 1A is a vieW shoWing the outer appearance of 
a golf club head A according to an embodiment of the 
present invention, and FIG. 1B is a sectional vieW of the golf 
club head A taken along the line X-X (extending through 
substantially the center in the toe-to-heel direction) of FIG. 
1A. The golf club head A forms a holloW body, and its 
circumferential Wall constitutes a face portion 10 Which 
forms a golf ball hitting surface, a croWn portion 20 Which 
forms the upper surface of the golf club head A, a sole 
portion 30 Which forms the bottom surface of the golf club 
head A, and a side portion 40 Which forms the toe-side, 
heel-side, and back-side side surfaces of the golf club head 
A. The golf club headA also has a hosel portion 50 to Which 
a shaft is to be attached. 

[0017] The golf club head A can be made of, e.g., a 
titanium-based metal material. Various types of manufac 
turing methods can be employed to make the golf club head 
Ato have a holloW structure. For example, the croWn portion 
20, sole portion 30, side portion 40, and hosel portion 50 
may be formed integrally, and a face member Which forms 
the face portion 10 may be ?xed to the resultant integrally 
formed component, thus forming a holloW structure. Alter 
natively, the face portion 10, croWn portion 20, side portion 
40, and hosel portion 50 may be formed integrally, and a sole 
member Which forms the sole portion 30 may be ?xed to the 
resultant integrally formed component, thus forming a hol 
loW structure. 

[0018] Although the golf club head A is a golf club head 
that is to be used as a driver, the present invention can be 
applied to a Wood type golf club head including a fairWay 
Wood or the like other than the driver as Well, a utility type 
golf club head, and other holloW golf club heads. 
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[0019] Viscoelastic bodies 51 and 52 are mounted in the 
crown portion 20 and sole portion 30, respectively, of the 
golf club head A. Examples of viscoelastic materials that 
form the viscoelastic bodies 51 and 52 include IIR (butyl 
bromide composition), NBR (acrylonitrile-butadiene rub 
ber), natural rubber, silicone rubber, styrene-based rubber, 
and the like. The viscoelastic bodies 51 and 52 can also be 
formed by mixing a metal poWder or the like in the vis 
coelastic materials described above to adjust their speci?c 
gravities. Preferably, the viscoelastic bodies 51 and 52 are 
made of viscoelastic materials With loss coef?cients (so 
called tan 6) the peak values of Which are 0.3 or more. If the 
loss coefficients are 0.3 or more, a higher vibration attenu 
ating effect can be obtained. The viscoelastic bodies 51 and 
52 may be mounted on the circumferential Wall of the golf 
club head A by, e.g., ?xing With an adhesive or ?xing With 
screWs. 

[0020] In this embodiment, the viscoelastic body 51 is 
mounted in a part of the croWn portion 20 Where the 
viscoelastic body 51 is to be mounted, the part correspond 
ing to the antinode of the primary vibration mode. Similarly, 
the viscoelastic body 52 is mounted in a part of the sole 
portion 30 Where the viscoelastic body 52 is to be mounted, 
the part corresponding to the antinode of the primary vibra 
tion mode. The part corresponding to the antinode of the 
primary vibration mode is Where the magnitude of the 
vibration becomes the largest. Therefore, When the vis 
coelastic body is mounted in this portion, the vibration of the 
golf club head can be suppressed more effectively. More 
speci?cally, the viscoelastic body 51 suppresses the vibra 
tion of the croWn portion 20 effectively. The viscoelastic 
body 52 suppresses the vibration of the sole portion 30 
effectively. According to this embodiment, the vibration of 
the golf club head A is suppressed effectively at the respec 
tive unitary portions of the golf club head A separately in this 
manner, so that the vibration of the golf club head A as a 
Whole is suppressed effectively. 

[0021] According to this embodiment, the viscoelastic 
bodies 51 and 52 are mounted in the tWo portions (croWn 
portion 20 and sole portion 30) of the face portion 10, croWn 
portion 20, sole portion 30, and side portion 40. HoWever, a 
viscoelastic body can be mounted in any one of the four 
portions 10 to 40 described above. Alternatively, viscoelastic 
bodies can naturally be mounted in three or more portions of 
the four portions 10 to 40 described above. If viscoelastic 
bodies are mounted in a plurality of portions of the four 
portions 10 to 40 descried above, the vibration suppressing 
effect of the golf club head A as a Whole enhances accord 
ingly. 

[0022] Whichever portion the viscoelastic body may be 
mounted, it is mounted in the part of the portion Where the 
viscoelastic body is to be mounted, the part corresponding to 
the antinode of the primary vibration mode. More speci? 
cally, When the viscoelastic body is to be mounted in the face 
portion 10, it is mounted in the part of the face portion, 
Which corresponds to the antinode of the primary vibration 
mode. When the viscoelastic body is to be mounted in the 
croWn portion 20, it is mounted in the part of the croWn 
portion 20, Which corresponds to the antinode of the primary 
vibration mode. When the viscoelastic body is to be 
mounted in the sole portion 30, it is mounted in the part of 
the sole portion 30, Which corresponds to the antinode of the 
primary vibration mode. When the viscoelastic body is to be 
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mounted in the side portion 40, it is mounted in the part of 
the side portion 40, Which corresponds to the antinode of the 
primary vibration mode. 

[0023] If the viscoelastic body is large, the Weight of the 
golf club head increases. Hence, the smaller the viscoelastic 
body, the more preferable. The viscoelastic body is prefer 
ably mounted such that its center is located in the part 
corresponding to the antinode of the primary vibration 
mode. In this embodiment, even When the viscoelastic body 
is small, if it is mounted in the part corresponding to the 
antinode of the primary vibration mode, it can suppress the 
vibration of the golf club head more effectively, thus satis 
fying both a Weight reduction and vibration suppression of 
the golf club head. Regarding the siZe and shape of the 
viscoelastic body, for example, a circular disk-like vis 
coelastic body having a radius of about 15 mm and a 
thickness of about 1.5 m can be used. 

[0024] A method of specifying the part corresponding to 
the antinode of the primary vibration mode Will be 
described. The part corresponding to the antinode of the 
primary vibration mode may be speci?ed on the basis of the 
experimental value of a vibration mode test for a fabricated 
trial product of the golf club head A. HoWever, since the test 
product must be fabricated, this method is cumbersome. 
Accordingly, it is convenient to specify (estimate) the part 
corresponding to the antinode of the primary vibration mode 
by subjecting a golf club head model to mode analysis by a 
computer. This method Will be brie?y described hereinafter. 

[0025] First, a three-dimensional model of the golf club 
head A is created by the computer. The three-dimensional 
model can be created using CAD software by setting speci 
?cations such as the outer shape of the golf club head A, the 
Wall thicknesses of the respective portions, the types (physi 
cal properties) of the materials, and the like. Naturally, this 
three-dimensional model does not include the viscoelastic 
bodies 51 and 52. FIG. 2A is a vieW shoWing a three 
dimensional model 100 of the golf club head A created by 
the computer. 
[0026] To analyZe the three-dimensional model 100 by 
FEM (Finite Element Method), a mesh model of the three 
dimensional model 100 is created by the computer using 
FEM softWare. FIG. 2B is a vieW shoWing a three-dimen 
sional mesh model 101 of the golf club head A created by the 
computer. The respective elements that form the three 
dimensional mesh model 101 are provided With the speci 
?cations of the corresponding portions. 
[0027] Subsequently, vibration mode analysis of the three 
dimensional mesh model 101 is performed by the computer 
using analysis softWare. With the vibration mode analysis, 
?rst, the frequency response function of the golf club head 
A as a Whole is obtained. FIG. 3A is a graph shoWing an 
example of a frequency response function obtained by the 
vibration mode analysis. In the example of FIG. 3A, several 
natural frequencies, including one near 3,900 HZ, can be 
con?rmed. It is assumed that the respective primary vibra 
tion modes of the face portion 10, croWn portion 20, sole 
portion 30, and side portion 40 occur at the natural frequen 
cies of the golf club head A. Hence, the parts corresponding 
to the antinodes of the primary vibration modes of the 
respective portions are speci?ed on the basis of the vibration 
modes in the vicinities of the respective natural frequencies. 

[0028] FIG. 3B to 3D are vieWs shoWing examples of 
vibration modes in the vicinities of a plurality of natural 
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frequencies, in Which FIG. 3B is a 3,879-HZ vibration mode 
vieW, FIG. 3C is a 4,351-HZ vibration mode vieW, and FIG. 
3D is a 4,760-HZ vibration mode vieW. 

[0029] In the vibration mode vieW of FIG. 3B, the primary 
vibration mode occurs in the sole portion 30. The position 
(point P1) corresponding to the antinode of the primary 
vibration mode exists substantially at the center in the 
toe-to-heel direction and near the face in the face-to-back 
direction. In this case, as shoWn in FIGS. 1A and 1B, the 
viscoelastic body 52 is arranged substantially at the center in 
the toe-to-heel direction and near the face (near the face 
portion 10) in the face-to-back direction. 

[0030] In the vibration mode vieW of FIG. 3C, the primary 
vibration mode occurs in the face portion 10. The position 
(point P2) corresponding to the antinode of the primary 
vibration mode exists substantially at the center both in the 
toe-to-heel direction and in the direction of height (the 
direction of the sole portion 30-croWn portion 20). There 
fore, When a viscoelastic body is to be mounted in the face 
portion 10, it is mounted substantially at the center both in 
the toe-to-heel direction and the direction of height. 

[0031] In the vibration mode vieW of FIG. 3D, the primary 
vibration mode occurs in the croWn portion 20. The position 
(point P3) corresponding to the antinode of the primary 
vibration mode exists near the heel in the toe-to-heel direc 
tion and near the back in the face-to-back direction. In this 
case, the viscoelastic body 51 is arranged near the heel in the 
toe-to-heel direction and near the back in the face-to-back 
direction, as shoWn in FIGS. 1A and 1B. 

[0032] As many apparently Widely different embodiments 
of the present invention can be made Without departing from 
the spirit and scope thereof, it is to be understood that the 
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invention is not limited to the speci?c embodiments thereof 
except as de?ned in the appended claims. 

[0033] This application claims the bene?t of Japanese 
Patent Application No. 2005-373457 ?led on Dec. 26, 2005, 
Which is hereby incorporated by reference herein in its 
entirety. 
What is claimed is: 

1. AholloW golf club head having a face portion, a croWn 
portion, a sole portion, and a side portion, said head com 
prising a viscoelastic body to be mounted in at least one of 
said face portion, said croWn portion, said sole portion, and 
said side portion, 

Wherein said viscoelastic body is mounted in a part of a 
portion Where said viscoelastic body is to be mounted, 
said part corresponding to an antinode of a primary 
vibration mode. 

2. The head according to claim 1, Wherein said part 
corresponding to the antinode of the primary vibration mode 
is speci?ed by subjecting a model of the golf club head to 
mode analysis by a computer. 

3. The head according to claim 1, further comprising a 
plurality of viscoelastic bodies Which are to be mounted in 
a plurality of portions of said face portion, said croWn 
portion, said sole portion, and said side portion, 

Wherein any one of said viscoelastic bodies is to be 
mounted in a part of said portion Where said viscoelas 
tic body is to be mounted, said part corresponding to an 
antinode of the primary vibration mode. 

4. The head according to claim 1, Wherein a peak value of 
a loss coefficient of said viscoelastic body is not less than 
0.3. 


