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Estimation of the Improvement of the Shock vibrations at the wrist joint
using the Thermoplastic Composite Tennis Racket

ONIEl #Z WEILKX)

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 unknown points regarding the relationship between the performance estimated by a player and the physical
properties of a tennis racket. It is said that the racket, which adopted the thermoplastics composite, has a high vibration damping and a
soft feeling during impact. This paper has predicted the performance of the thermoplastic composite tennis racket comparing with the

normal composite in terms of the impact shock vibrations of player's wrist

joint, which might be related to the feel or comfort.

It is based on the experimental identification of the racket- arm dynamics and the simple nonlinear impact analysis, clarifying the
mechanism of a difference in performance between the two types of rackets. The result shows that the shock vibration
of the thermoplastics composite racket is smaller during impact and has a wider sweet area in terms of feel than the normal composite

one.
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Prediction of performance
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Fig.9 Predicted shock vibrations at the wrist joint.
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Fig.3 Hitting locations.

Tablel Physical properties

Racket FX—110TP EX—110
Total length 685 mm 685 mm
Face area 705 cm? 705 cm?
Mass 341¢g 366 g
Center of.grav1ty 314 mm 325 mm
from grip end
Moment of inertia 5 5
Igy about Y axis 363 gm 40.7 gm
Moment of inertia ) 5
IGx about X axis 1.40 gm 1.68 gm
1st frequency 127 Hz 132 Hz
Strings tension 551b 53 1b
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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.5 Predicted Maximum shock acceleration
at the grip of rackets.
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Fig.6 Predicted initial amplitude components of racket vibrations
when a ball strikes off-center of a racket face (Impact location: B, Impact velocity: 30 m/s)
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Fig.7 Summation of the predicted grip vibration
amplitude considering 4 vibration mode
components.
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Fig.8 Predicted waveform of the shock vibrations at the grip of the rackets
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Fig.10 Peak- peak value of the wave form.
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(a) Predicted shock vibrations at the wrist joint (Impact location : Top side B)
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(b) Shock vibrations peak value at the wrist vs. impact locations (Impact velocity : 30m/s)
Fig.9 predicted shock vibrations at the wrist joint.
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