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Prediction and Estimation of the Power of Thermoplastic Composite Tennis Racket

Olllgl ®E BEIX)

Yoshihiko KAWAZOE, Saitama Institute of Technology, Fusaiji 1690, Okabe-machi, 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 unclear points regarding the relationship between the performance estimated by a player and the physical properties

ofa

tennis racket. It is said that although the racket, which adopted the thermo plastics, has a high vibration damping and a soft feeling
during impact it cannot be light weighted owing to the weak strength resulting in the inferior power. This paper has predicted the
performance of the thermoplastic composite tennis racket comparing with the normal composite in terms of the power. It is based on
the experimental identification of the racket dynamics and the approximate nonlinear impact analysis with a simple forehand swing model. The
predicted results could explain the mechanism of difference in power between the rackets with different physical properties.
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Prediction of performance
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Fig.A1 Predicted post-impact ball velocity '’z on the
longitudinal axis( Ns=56.9Nm, Vso=10m/s).
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Fig.A2 Predicted post-impact ball velocity VB (Ns=56.9Nm,
VBo=10m/s)
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Table 1 Physical properties

Racket FX—110TP EX—110
Total length 685 mm 685 mm
Face area 705 cm? 705 cm?
Mass 341g 366 g
Center of.gravity 314 mm 325 mm
from grip end
Moment of inertia
Igy about Y axis 36.3 gm® 40.7 gm?
Moment of inertia ) )
IGx about X axis 1.40 gm 1.68 gm
1st frequency 127 Hz 132 Hz
Strings tension 551b 45 1b
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4th 557 Hz

1st 127 Hz 2nd 356 Hz

3rd 396 Hz

(2) FX—110TP (341g)

/4%@

/%ﬁ

Ist 132 Hz 2nd 366 Hz

3rd 391 Hz 4th 527 Hz

(b) EX—110 (366g)

Fig.1 Vibration modes of rackets
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Fig.3 Reduced masses of Racket at the impact locations
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Fig.4 Predicted Restitution coefficient € r (Vs = 56.9Nm, V'go = 10m/s)
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Fig.5 Predicted rebound power coefficient € (Ns=56.9Nm, Vzo=10m/s)
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Fig.7 Predicted post-impact ball velocity Vg (Vs=56.9Nm, Vso=10m/s)
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