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Performance Prediction of Large Face Size Tennis Rackets
with Different Mass and Mass Distribution in terms of Power
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Yoshihiko KAWAZOE, Saitama Inst. of Tech., 1690 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 conventional

weight balanced racket and a super light racket with large face area, predicting racket performance in terms of the
coefficient of restitution, the rebound power coefficient, and the post-impact ball velocity, that is the performance relevant
to the power of the racket. It is based on the experimental identification of the racket dynamics and the simple nonlinear
impact analysis. The predicted results could explain the mechanism of difference in performance between the conventional

and the super light racket with large face area.

Key Words: Dynamics of Machinery, Sports Engineering, Impact, Tennis Racket, Coefficient of
Restitution, Rebound Power Coefficient, Power of Racket, Performance
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Table 1 Physical properties

Racket EOS110 EX-110
Total length 685 mm 685 mm
Face area 705 cm? 705 cm?
Mass 283 g 366 g
Center of gravity 361 mm 325 mm
from grip end
Moment of inertia ) )
/gy about Y axis 35.9 gm 40.7 gm
Moment of inertia ) )
/5y about X axis 0.99 gm 1.68 gm
1st frequency 176 Hz 132 Hz
Strings tension 50 Ib 45 |b
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(b) EX-110 (Conventional balance)
Fig.1 Reduced mass of racket-arm system
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Fig.2 String mesh and impact location on the racket face
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Fig.8 Predicted Pre-impact racket head velocity VR

Fig.S Player’s swing model.
(Ns = 56.9Nm, Vpo = 10m/s)
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Fig.7 Predicted rebound power coefficient € (Vo = 10m/s, Ns = 56.9Nm)
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Fig.9 Predicted post-impact ball velocity VB (Ns = 56.9Nm, Vpo = 10m/s)
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