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Changes of Ground Reaction Forces by the Change of Club Length in Golf Swing

AYE (&AM
Sung, Rak-Joon (Hoseo University)

ABSTRACT

R J. SUNG, Changes of Ground Reaction Forces by the Change of Club Length in Golf Swing. Korean
Journal of Sport Biomechanics, Vol. 17, No. 2, pp. 3140, 2007. Proper weight shifting is essential for a
successful shot in golf swing and this could be described by means of the ground forces between the feet and
ground. It is assumed that the ground forces would different according to the club used because the length and
swing weight of each club is different. But, in present, it is not clear what changes are made by the change of
clubs and this affect the swing motion. Therefore this study focused on the investigation of the changes of the
ground forces and ground reaction forces (GRF) by the change of club length.

The subjects were three professional male golfers. Four swings (driver, iron 3, iron 5, and iron 7) for each
subject were taken by two high speed video cameras and two AMII force platforms were used to measure the
GRF simultaneously. Kwon GRF 2.0 and Mathcad 13 software were used to post processing the data. Changes
of the three major component of GRF (Vertical, lateral, anterior-posterior force) at 10 predefined events were
analyzed including the maximum. Major findings of this study were as follows.

1. Vertical forces; - There were no significant changes until the top of backswing. - Maximum was occurred
at the club horizontal position in the downswing for both feet. The shorter club produced more maximum
forces than longer ones in the left foot, but reverse were true for the right foot. - Maximum forces at impact
shows the same patterns.

2. Lateral forces; Maximum was occurred at the club horizontal position for both feet, but there were no
lateral forces because the direction of two forces was different. Maximum force pattern by different clubs was
same as the vertical component.

3. Anterior-posterior forces; - This component made a counter-clock wise moment about a vertical axis located
between two foot until the club vertical position was reached during the backswing, and reverse moment were
produced when the club reached horizontal at the downswing. - Also this component made a forward moment
about a horizontal axis located in the CG during the fore half of the downswing, and a reverse moment until
the club reached vertical at the follow through phase. Maximum was occurred at the club vertical in the
downswing for both feet. The longer club produced more maximum forces than shorter ones for both feet.

KEYWORDS : CLUB LENGTH, GROUND REACTION FORCE, MOMENT
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