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A lot of golfers are interested in flying golf ball far away. It is enumerated that the head speed

is raised as one method. In this paper, therefore, two kinds of golf shafts are developed. The former

is a shaft with two kick points, and other is a shaft used reinforcement to swing at a fast head speed.

The rise of the head speed and flight distance of a golf ball was confirmed through outdoor hitting

experiment using the golf robot.
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Table 1 Characteristic of carbon prepreg sheet

Elastic modulus of fiber (GPa) 240, 300, 400
Volume ratio of fiber (%) 67
Thickness of sheet (mm) 0.125

Orientation angle of fiber (° ) 0, 30, 35, 40
Tip part Butt part
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Fig. 1 Laminating order of prepreg sheet
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Fig. 2 Shape of prepreg sheet for twin—kick shaft
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Table2 Relation between flexibility and frequency

Flexibility | Frequency (cpm) | Head speed (m/s)

LL ~229 ~ 26

L 230~239 ~ 30 ~
A 240~249 ~ 34 ~
R 250~259 ~ 38 ~
S 260~269 ~ 42 ~
X 270~279 ~ 45 ~
XX 280~ 50 ~
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Fig. 3 Schematic diagram of cross sheet layer
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Fig. 4 Measuring device of deflection
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Table3 Characteristic of golf club

D-1 D-2 S-1 S-2

Number of kick points 2 2 1 1

Club length (inch) 46.0 | 46.0 | 46.0 | 46.0

Frequency (cpm) 233 249 235 244

Flexibility L A L A
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Fig. 5 Comparison of deflection
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(a) Deformation of D-1(Head speed=35. 6m/s)

(b) Deformation of S-1(Head speed=34.8m/s)

Fig.6 Deformation of golf club before and after impact
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Table 4 Laminating condition for cross sheet shaft

a b c

Elastic modulus of straight

240 240 240
sheet @, @ (GPa)

Elastic modulus of bias

400 400 400
sheet @ (GPa)

Fiber orientation angle (° ) 35 35 35

Cross sheet length (mm) 500 400 0

Table 5 Characteristic of golf club

A B C D

Club length (inch) 45.0 | 45.0 | 45.0 | 45.0

Frequency {(cpm) 243 237 233 250

Club head weight (g) 200 200 200 195

Loft angle (° ) 10.5 10.5 10.5 10.5
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Fig. 7 Relation between head speed and flight distance
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