WEPIRG W AR 2005 SPKE (RARIRHEA R 3 I

LTE ZEIY AINES BEsHA
Hdol (TS digty), MIE, dIEHE TS A7), A, dHT, oOIMET =)

Modal Analysis of the Soft Golf Club Prototype

S. M. Kim (Mech. Eng. Dept., CBNU), K. J. Sim, Y. K. Kim (Researcher, CBNU)
Tae-Kyu Kwon, and Nam-Gyun Kim (CBNU), Seong-Cheol Lee(Mech. Eng. Dept., CBNU)

ABSTRACT

The purpose of this study is to compare the modal parameters of a newly developed soft golf club prototype, which is

designed to be lighter than regular golf clubs, with those of a regular commercial golf club. The modal tests were performed

with two kinds of boundary conditions. The first condition was free-free condition and the second was fixed-free condition.

An impact hammer and a Fast Fourier Transform analyzer were used to obtain modal data. From the results, it was found out

that the modal characteristics of the soft golf club prototype were close to those of the regular golf club although the weight

of the soft club was lighter. Therefore, the soft golf club is expected to be able to convey similar feel to the golfers even with

lighter weight. This would enable elderly golfers to swing easily with the soft golf club with same skill which they acquired

with regular golf clubs but with reduced load to their muscles.

AME

Key Words :

2 (natural frequency)
1. M E

A5 BE FUdME A7de
ZF 2¥xx==n
X Qe gdo) wep 2L 8E
stn 2r7lsel ngsd rad

HEF A7 el wgo] ¥
31 FEGAA FU A
e, Zuizled o8 A

GRe GEEE ofn] 470

Kot f

-4
£

s
rE

1
e
Ir

T, 5T T,
b E o) Al
Aol o}
A e
a =Abel o) st
13%1 A4 2002 3

X
o f
o

l)‘ _]]}1.
g
N o
N

2
r
N ML
2

p
L
0

ol o
W S ol
N C
e
I i S
2
o X
L g
o2 2 2
oo B,
\ tlo

)
o =
H

F

L 8w e ofn
w ¥ &2 =

2000

Z7HEEAY, 200)8 1 gloy, &
253 =#@3 AlslE Adsla Ae e
sk 71E
5 %0

= uARE @

H
=
i
5

d

)
i
R
ku
-
N

oAl BN et

on 4 =
L)
32

: 5
Ho
oftt
olf
By
o
TS
2
R
rlr

2011

X E R (soft golf club), X =34 (modal analysis), 2= 9 7| ¥ (modal parameter), 31-H 5

>
2
4 oy
i)
o
l
=
-
3
Q
[=5
=N
g
=¥
=
w
z
o
T
z



O]

n’dig} “}7“}7}7(]—1‘— ’\‘li
(Zonic Medallion 8ch. FFT analyzer)2 d] <]

(data acquisition module)S £ FiFElol]

9o suEE 97 AR AnRAzie) s Fa
S WeE 10000, = HASHL BEY dolg

(block size)= 2048 /|5 A A3}t

23" Fog SHYUYTE o8] AE RE=
A AT EY]9 ME’ scope VES B IFZFFY
reggd ¢ s Pl R uidivisE
TE7) 98 SAHE Fagr SYTFERE A9
Aeie ¥MTEge FE£ e TR IALEF
W (multi degree of freedom curve fitting method)< ] &
3 Ax, ol W n{AFF FAvlE Fa 49
of] A1 :Lvﬁ‘)%%’a_ 4383} Global Polynomial § 22

Fersict.

Zonie Medallion
el FEY Analyzer

Chot

ate Medatben
FEL Annfyzer

Anphfres

% Anmplites
I ieha
%
i

op Tinpoet Haonmer

DAz cheremeter U——v-_—-

| I—

(b) Fixed-free boundary condition
Fig. 1 Schematic diagram of the experimental set up
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Fig. 2 Power spectrum in free-free boundary condition
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Table 1 Vibration characteristics of commercial golf club

Table 3 Vibration characteristics of commercial golf club

2013

Shape Frequency (Hz) Damping (%) Shape Frequency (Hz) Damping (%)
1 1 2.42 1 6.93 0.523
2 50.4 1.51 2 57.4 0.58
3 124 0.649 3 165 0.927
4 268 0.223 4 350 28 9E-3
5 328 0.223
Table 4 Vibration characteristics of soft golf club
Table 2 Vibration characteristics of soft golf club Shape Frequency (Hz) Damping (%)
Shape Frequency (Hz) Damping (%) 1 9.96 7.12
1 11.4 3.68 2 81 0.769
2 475 1.4 3 167 0.56
3 128 1.22 4 340 0.258
4 206 1.15
5 380 0.373 550l WojAe wofxEol FEAYN F
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