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Relationship between club head velocity and normal direction

grip velocity during golf swing
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Abstract

The present study examined whether a golf player increased the club head velocity by

pulling the club grip inward (normal direction) during the actual golf swing. The subjects

were 18 male university golf players. These subjects were instructed to drive the ball as

normal, during which time the three-dimensional coordinates of reflective markers attached

to the subjects and their clubs were recorded by a motion capture system (250 Hz). The

findings of this study are summarized as follows.

1) Golf players developed normal acceleration from the start of the downswing and at the

same time increased normal power by pulling the grip to the normal direction, thus

causing the club head to accelerate.

2) Golf players with higher club head velocities pulled the grip to the normal direction more

vigorously from the start of downswing.

3) Golf players with higher club head velocities increased the normal acceleration by

reducing the radius of curvature from the middle of downswing.

4) Golf players with higher club head velocities accelerated the club head by increasing the

radius of curvature prior to ball impact.
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Resultant velocity of the club head (m/s)
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A : positive significant correlation, p < 0.05
Fig.1 Changes in mean resultant velocity of the

club head from the start of down-swing to ball
impact for the skilled and unskilled players.
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Fig.2 Standard motion of the golf swing from the start of down-swing to ball impact for the skilled and

unskilled players.
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Normal acceleration of the club head (m/s2)
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A : positive significant correlation, p < 0.05
Fig.3 Changes in mean normal acceleration of

the club head from the start of down-swing to ball
impact for the skilled and unskilled players.
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Fig.4 Changes in mean normal velocity of the
grip from the start of down-swing to ball impact
for the skilled and unskilled players.
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Normal power of the club head (W/kg)
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Fig.5 Changes in mean normal power of the club
head from the start of down-swing to ball impact
for the skilled and unskilled players.
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Fig.6 Changes in mean radius of curvature of the

club head from the start of down-swing to ball
impact for the skilled and unskilled players.
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Fig.7 Changes in mean stretch velocity of
curvature of the club head from the start of down-
swing to ball impact for the skilled and unskilled
players.
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Fig.8 Relationship the appearing time of peak normal velocity of grip, peak normal power, normal
acceleration, stretch velocity of curvature of the club head, and club head velocity at ball impact.
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