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Hitting Sound Simulation of the Golf Club

1 2 3 3

Masaki Enomoto, Daiki Taniguchi, Mitsuo lwahara, Akio Nagamatsu

Good sound quality became one of value-added of a golf club. In this study, we made hitting sound
prediction program for the purpose of predicting the hitting sound by design stage for attempting cost

reduction in product development. In this paper, we describe the result of the utility of the hitting sound
prediction program.

Keyword : Sound, Modal Analysis, Finite Element, Sound Simulation, \Velocity Potential

1 F ,
_ , {f} i
. Fel®! r
b} . 0,
t ’ ) j ’ t
’ r
mrzur +Crz‘r -i_krE r =0 ri I:iejwt (1)
) g w
m.,c .,k :r , )
’ E=jw& f, =k, : (1)
2. égr _ 2¢ri I_:i glet (2)
-m.o° + jc,o+K,
i w, (2)
ds , E :E'Oejwt
w0 3 a5 ,
A A0S .. s
P

Copyright © 2008 Hosei University



22

®, P,

_ 1 E.O J(@t—kr)
0 _EHsTe ds @A)
r:ds P ,k: ,at/
o9

p=p ar (4)

FORTRAN

1 .MSC Nastran

input calculation conditions such as
middle filename, analysis frequency,
input calculation condition damping ratio

A
input finite element model and
eigenvalue data

A
R output the sound
calculate surface velocity i
. pressure data in the
and sound pressure in the .
. frequency domain
frequency domain
A 4
input  excitation wave
form and sound pressure
data
A output the frequency
FFT the excitation waveform |——— response function

A

inverse FFT of the frequency response

y

output the time wave form

y A 4
make the hitting sound by basis finish
of time waveform data

Fig.1 program flowchart

3.

Copyright © 2008 Hosei University

, 5 .
’
0.500%
0.450% ——  @experimentl ® experiment2
& 0.400% —— experiment3 @ experiment4
X
o ® experiment5 experiment6
S 03504
[ @ experiment7 experiment8
& 0.300% —
§ experiment9
g 0.250%
& 0.200%
3
& 0.150% 8
-
0.100% ]
" - (o]
9 v
0.050% L L L L
4000 4500 5000 5500 6000 6500
frequency [Hz]

Fig.2 natural frequency and modal damping
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Fig.5 CROSS EIGHT T301
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Fig.6 comparison of pressure
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Fig.8 mode shape
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