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A consideration of joint torque in the upper limb in shot putting movement.

Yasuhiro SUEYOSHI*, Showzow Tsuiio**
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Table 1 Parameters of upper limb and a shot

Segment m; lei L IGi

Upper Arm 2.0 0.15 0.3 0.014
Forearm 1.4 0.15 0.3 0.009

Shot 5.0 - - -

Fig.1 Two-link upper limb model
in a horizontal plane
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Fig.2 Tow types of initial postures of upper limb. Shot is thrown for Y-direction.
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Fig.3 Trajectory and joint torque (Intial posture I)
Maximum torque:Shoulder 50Nm
Elbow  50Nm
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Fig.5 Trajectory and joint torque (Intial posture I)
Maximum torque:Shoulder 10Nm
Elbow 50Nm
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(b) Joint torque
Fig.4 Trajectory and joint torque (Intial posture II)
Maximum torque:Shoulder S0Nm
Elbow 50Nm

0.4
X
(a) Arm path
50
—— Shoulder
€ - -~ Elbow
& N
3 0 e _\
]
-50
0.0 0.5
Time (8)
(b) Joint torque

Fig.6 Trajectory and joint torque (Intial posture I)
Maximum torque:Shoulder 5SO0Nm
Elbow  10Nm
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R L D bR D O M L2 A E CF B HFRILEEAIAE oD L BR LT

S .
10 Nm | 30 Nm
Elb0\{v
max torque
-0.005 | 0.000
10 Nm
0.055 | 0.074
0.013 | 0.033
30 Nm
0.053 | 0.055

In each column,
Upper number: only SHOULDER torque changed

Lower number; only ELBOW torque changed

Table 2 Change rate of shot velocity when only
one of joint torque was changed
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Fig.10 Sum of integral in squared torque
for each pair of maximam joint
torque. (Initial posture II)

Fig.9 Sum of integral in squared torque
for each pair of maximam joint
torque. (Initial posture I)
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