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ABSTRACT

The purpose of this study was to investigate joint torques of lower body segments on professional golfers. Three dimensional
swing analysis was conducted on the seven subjects. Each subject was asked to swing with 45 inches of Callaway driver, where
two force plates (9286AA, Kistler, Switzerland) were built, with his normal speed and tempo. The resultant joint moments of the
lower extremities were computed using the kinematic variables of the segments, anthropometric measures and the ground reaction
force data by inverse dynamics method. Based on the results of this study, the following conclusions were drawn; It was found
that the left ankle joint torque at 3rd phase was increased toward extension on the X-axis and abduction on the Y-axis. The left
knee joint torque was alternated from flexion to extension direction in order to lower down the body weight at the beginning of
the downswing. The lumbar joint torque was alternated from flexion to extension in order to speed up the upper body rotation

which could increase the club head speed ultimately
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Figure 3. right side ankle joint torque

Table 3. Max & min values of ankle joint torque (unit: Nm)
Ankle right side left side
Phase M+SD M=+SD
< Max 1.40+0.69 0.88+1.48
Min -1.03£1.97 -17.93+£17.82
Max 0.29+0.45 0.42+0.44
Pl Y Min -0.48+0.97 -7.47+6.24
Max 0.34+0.88 -0.14+1.19
z Min -0.74+0.62 -8.39+6.84
Max 0.27+1.30 -10.93£23.00
X Min -535+11.36  -19.97421.91
P v Max -0.43%1.16 -7.57+6.54
Min -3.05+6.80 -0.85+8.18
Max 2.59+5.72 -0.51£5.18
z Min -0.03+0.79 -6.97+6.12
Max -4.01£8.45 -9.124+24.74
X Min -7.07£13.09  -12.85+25.39
P3 v Max -3.07+7.02 -8.67+8.09
Min -4.37+8.86 -9.7248.52
Max 4.46+9.23 2.92+7.92
z Min 2.50+5.99 -0.35+5.41
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R KneeX(Nm)

Table 4. Max & min values of knee joint torque (unit: Nm)
Knee  right side left side
Phase M=+SD M=£SD

Max 11.61+12.35 31.61+£22.18
Min -8.17+8.85 -9.774+9.83

Pl Max 8.01+16.21 3.69+10.45
Min -8.11£10.19  -23.00+15.40
Max 4.57+4.18 20.62+22.97
Min -5.06+9.42 -12.49+10.04
Max -0.9246.17 29.72+21.42
Min -9.80+8.86 4.71£16.96
Max 0.96+2.82 -10.40+12.49

P2 Min -3.37+1.49 -22.47+14.28
Max 5.2745.61 2.09+7.03
Min 0.56+2.34 -5.56+4.05
Max 4.61+19.04 7.34+15.44
Min -4.08+8.65 -0.01£16.11
Max 2.66+4.42 -7.62+13.42

P Min -0.85+3.74 -14.08+10.61
Max 5.93+£7.29 4.03+9.35
Min 3.09+7.07 0.93+7.47
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Figure 5. Right side knee joint torque

Figure 6. Left side ankle joint torque
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Table 5. Max & min values of hip joint torque (unit: Nm)
Hip  right side left side
Phase M+SD M+SD
< Max 73.37+£69.76 96.48+92.89
Min  -52.61+88.21 -33.37+40.80
Pl v Max 33.37+68.43 30.32+24.40
Min  -51.05+£96.91  -63.04+62.64
p Max 24.20+47.40 22.56+23.83
Min  -36.06+53.21  -48.39+46.94
X Max 2.36+13.58 19.52+17.72
Min -25.62432.74  -37.48+36.84
- v Max 8.87+16.40 -29.27+36.60
Min -5.75£5.69 -58.30+33.74
p Max 0.7242.46 -6.34+13.15
Min -5.7445.85 -23.22411.29
Max -7.97+13.31 -28.59+49.12
X Min  -29.72420.10 = -49.58+49.88
- v Max 6.90+17.26 -20.00+21.16
Min -4.97+16.92 -41.304+27.11
p Max 3.42+7.63 -2.55+9.64
Min -6.08+6.93 -11.5249.11
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Table 6. Max & min values of lumbar joint torque (unit: Nm)

Lumbar
Phase MSD
< Max 28.44+10.65
Min 0.22+1.38
Max 26.46+16.30
P1 Y .
Min -77.77+£11.02
p Max 26.37+£21.15
Min -40.27+£14.89
< Max 7.50+18.38
Min -198.73+52.02
Max 149.76+62.84
P2 Y
Min 16.42+7.49
7 Max 217.23£38.92
Min 13.08+26.67
X Max 46.72+65.33
Min -255.47+34.44
Max 33.874+29.02
P3 Y .
Min -437.50+53.30
p Max 249.17+46.08
Min 8.65+24.93

Aoz 3 IALFL (oA 0.22+1.38 Nme] W1
3 RUE7} 284441065 Nm=E Z7}slal 25 H ol A
217.23£38.92 NmZ F43M] S7Fek= 545 Yepih.
3FHAAE 249.17+46.08 Nm7HA] W= WEko 2 wdE
7F STkt oAl fHadhe WEFo R WS3d EHE
YER .

AT

v. = 9
o] A Zx ~9 A 8% BAd Zgele THE
2 oEos} WS o] gale] WSS zAlRh=Y 2
o] 9T},

o

9 MEG L A 1SN X, Y& 283 ZE50IA
wRIETL 7] A8 e A0 ko Al 2, 3%
Eﬂ_oﬂ 1L X:ﬁ‘, Y:rr :Lﬂjl —_.21——0— Z}‘]_E 3} Q;ﬂg HH;,
23, oA T3 ww]d WEIH RuET} el
RO LEpdT) ol ZEAY] BN AFo] 9Fow

CFESl BAS ekl 202 WRET, <Tible 32 2
HEH Hagh Ho 2 FEA g ANl Y54
o= s vehte Ao S¥E X AFEelME
AlFo] A= (front foot)> =2 ©]FEA] 3L F=(rear foot)
o] ¢xsk= = FZA o)== AhutE Z:Elra] | Z=Als)
(Lim, 2004y= A7A7¢}F AEAgdo] s Aoz ket

600

=== M+SD

0f— B4
E -=r M-SD
£ 200t
X
2
£ 0
3

-200 £

_AUD 1 1 1 1 1 1 1 Il 1

0 0 20 30 40 &0 6O 70 B8O 90 100
Time(%)

400 T
£
&
o
2
£
3
£
=
N
m
Qo
£
3

Time(%)

Figure 9. Lumbar joint torque
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