3108

B AEHE SRR (CHR) #@X No. 93-0066

59 % 566 5 (1993-10)

TFZRZEBITDHE—I « S v P ROEERB ORI
(R=IVORREEEICRIZTIL-LEEIHORE)

gl ® B W B K X

Analysis of Impact Phenomena with a Ball-Racket System in Tennis
(Effects of Frame Mass Distribution on the Rebound Velocity of a Racket)

Yoshihiko KAWAZOE and Yoshifumi KANDA

The performance of a tennis racket in terms of the coefficient of restitution (COR) is closely
related to impact phenomena. The previous paper clarified that the COR is mainly affected by rigid
motion and bending vibration with two nodes of the racket frame, and also that it increases as the
impact point approaches the center of rotation and the node of racket vibration on the racket face.
In this study, we investigate the effects of the frame mass distribution on the rebound velocity of a
ball and the contact time during the impact between a composed ball/string system and a simulated
frame model using a Finite-Element Method. We also consider the effects of the support condition of
the racket and the racket swing by a player. Results show that the COR increases at the center and
the top of a racket face with mass added to the top of the racket in spite of the decrease in preimpact
racket velocity. Also, there is almost no difference in the coefficient of restitution and the contact time
between a pin-jointed racket at the handle and a freely supported racket, and between the impact
with a swing by a player and that without a swing.

Key Words: Dynamics of Machinery, Impact, Vibration of Moving Body, Transient Response,
Finite-Element Method, Modal Analysis, Coefficient of Restitution, Tennis Racket,
Rebound Velocity, Simulation, Optimum Design
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