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A Biomechanical Study of Instep-kicking in Soccer

Takeshi ASAI, Kazutoshi KOBAYASHI, and Kiyoshi SAKAKIBARA*

In-step kicking is one of the most important and fundamental techniques in soccer. Biome-
chanical analysies of ball kicking were done by some investigators, but there were few researches
analysing the torques in kicking movement.

In this study, measuring the positions of L.E.D. type marker which fixed to thigh,calf and foot, the
torque of knee-joint was calculated on the basis of the kinetic model, and some kinetic relation
between the torque of knee-joint and the velocity of kicked ball was cleared.

The resurts were as follows :

1) As the angular velocity of knee-joint was higher, the velocity of kicked ball also became higher.
2) The torque of knee-joint reached the maximum value after that of hip-joint reached the maximum,
in other words there was a time lag between them, and the torque value of knee-joint showed a
tendency of continuous decreasing to the time of impact. v

3) The maximum torque of knee-joint appeared at the minimum angle of knee-joint, and there was
significant correlation batween the maximum torque value of knee-jojnt and the velocity of kicked

ball.
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a b c m2 m2 J1 J2 Fmax
Sub.  (m) (m) (m)  (keg) (kg) (kgm?) (kgm?) (Nm)
0.147 0.239 0.368 7.89 4.02 0.139 0.122 222.4
0.134 0.236 0.335 5.87 3.28 0.105 0.097 196.7
0.154 0.235 0.385 7.01 3 0.124 0.110 173.1
0.144 0.258 0.360 6.88 3.65 0.122 0.128 240.1
0.152 0.243 0.380 5.87 3 0.105 0.100 237.4
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