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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 Post-impact Ball Velocity)

ooooooooooon

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 aplayer. 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 post-impact ball velocity. It is based on the 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 wooden racket and the super-light racket.

Key Words: Dynamics of Machinery, Sports Engineering,Impact, Tennis Racket, Coefficient of Restitution,Rebound
Power Coefficient, Post-Impact Ball \elocity, Performance Wooden Racket, Composite
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Table 10 Physical properties 320000

Ra ket EOS100 WILSON 02000000000000000000000 0300
000 0,000000000040000000000000
Total length 680mm 685mm 000000000000000000000NOOOOOO0

O0Oo0oOoooobOooOoOn/2 000D0ODOCDOODOO
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Face area 2 440cm?
606¢cm cm 000 Ns=56.9 NmI 0000000000000 VBo=10m/s
00000000000000000000000000000
Mass 290g 375g 00000000000000000000000000000
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Center. of gravity 350mm 335mm oooooo
from grip end 3300000000000
Moment of inter 34.1gm? 41.2gm? 0000000V,,=000000000000000000
Grabout Y axis ooooooo vV,00D0o00 V.00
: 00o000000=-V Ny, ®)
Moment of inter 1.12gm? 14.8gm? 000000000000000000000000 00000
GXabout X axis 0OooD0D0O0000000000
00000 0000000000000000000000
1st frequency
171Hz 103Hz 000000000000000000 V,,000000000
1st 2nd 3rd 4th
--.l-\-\'""\-\. 1nl - g
171Hz 444Hz 464Hz 620Hz
bR - ‘ —::". ] #‘-H.
o, _""" is R
EOS100
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103Hz 303Hz 518Hz 586Hz
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Fig.1 Vibration modes
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Fig.2 Predicted energy loss due to racket vibratiions [0 Ns[ 56.9NmC Veo[l 10m/s]
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Fig.30 Predicted Restitution Coefficient er (No=56.9Nm,Veo=10m/s)
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Fig.5 Predicted rebound power coefficient e (No=56.9Nm,Veo=10m/s)




38

34

VB m/s)

—A— WILSON
——EO0S100

32

L 1 LAN

U

-150 -100 -50 0 50 100 150
Top side Center  Near side

38 38 3
n 36 Q%“’/‘\ QBG!
Eaq a3 = \\0 EB4
D32 || WLSON Qo | | 4 WLSON Q| | +WSN \
—o— EOS100 —~-E0S100 ~0- EOS100
30 : : 30 * ‘ 0 ‘ . ‘
0 20 40 60 80 0 20 40 60 80 0 2 40 60 80
mm mm mm
Fig.6 Predicted post-impact ball velocity Vo (No=56.9Nm,Veo=10m/s)
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