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Performance Prediction of Tennis Rackets with Materials of

the Wood and the Super-light/High Rigidity

(Mechanism of the Difference in terms of the Shock Vibrations of

a Racket Grip and a Player's Wrist Joint in Tennis Impact)
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Yoshihiko KAWAZOE, Saitama Institute of Technology,1690 Fusaiji,Okabe,Saitama

At the current stage, the terms used in describing the performance of a tennis racket are based on the feeling of
an experienced tester or a player. However, the optimum racket depends on the physical and technical levels of each
user. Accordingly, there are a number of unclarified points regarding the relationship between the performance estimated
by a player and the physical properties of a tennis racket. This paper investigates the physical properties of a wodden
conventional weight balanced racket and a super light/high rigidity racket, predicting racket performamce in terms of the
impact shock vibrations of racket handle and the player's wrist joint. The predicted results could explain the mechanism
of difference in performance between the wooden racket and the super-light racket.

Key Words: Dynamics of Machinery, Sports Engineering, Tennis Racket, Impact, Shock Vibration, Coefficient of
Restitution, Vibration Mode, Node, Center of Percussion, Wrist Joint, Racket Handle, Performance Prediction,

Wooden Racket, Super light Racket
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Fig.1 Impact model for the prediction of the shock force transmitted to the arm joint from a racket.
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Fig.2 Location of Wrist joint

Fig.3 Hitting location
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O0000Fig5 Predicted maximum shock acceleration
O00O00 atthe grip of freely suspended racket.
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Fig4 Racket geometry with impact locations
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Fig.6 Predicted maximum shock acceleration
at the grip of hand-held racket.
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Fig.70 Predicted waveform of the shock vibrations of the player's wrist joint.(impact velocity: 30 m/s).
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Fig.8 Summation of the predicted grip vibration amplitude considering 4vibration mode component.
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