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TennisTop Spin Improvement by Lubrication of String I nter sections
with Super High Speed Video Analysis

Y oshihiko KAWAZOE, Saitamalngtitute of Technology, Fusaiji 1690, Okabe-machi, Saitama
Kenji OKIMOTO, Sanai
Keiko OKIMOTO, Sanai

Players often say that some gtrings provide a better grip and more spin than others, but ball spin did not depend on string type, gauge or
tenson in the past laboratory experiment. There was no research work on the spin to uncover what is really happening during actud tennis
impact owing to difficult experiment. This study made clear the mechanism of top spin and itsimprovement by lubrication of strings with
high speed video andlysis. As the main strings stretch and dide side ways more, the bal is given more spin when the main strings spring
back and the ball is released from the strings. More spin produce longer contact time between ball and strings, resulting in the reduction of
shock vibrations of the wrist joint during impact.
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Fig.Al Effect of strings lubrication on the ball spin behaviors (Impact views from back side direction)
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Fig.A2 Effect of String lubrication on the ball spin rate and the contact time (Average and standard error).
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Fig.2 High speed video for impact topspin analysis.
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Fig.3-1 Effect of strings lubrication on the ball spin behaviors (Impact views from back side direction)
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Fig.3-2 Effect of stringslubrication on the ball spin behaviors (Impact views from back side direction)
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Fig.4 Effect of string lubrication on the ball spin (Impact views from side dir ection)
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Fig.5 Effect of stringslubrication on the ball spin rate and contact time (Average and standard error).
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Fig.6 Effect of contact time on theracket frame vibration.

Impact velocity: 30 m/s, (Hitting: A, VCON-17)
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Fig.7 Effect of contact time on the wrist joint shock
vibrations. Impact velocity: 30 m/s, (Hitting: A,
VCON-17)
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