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Sweet Area Prediction of Tennis Rackets Estimated by Ball Post—Impact
Velocity (Comparison between Two Rackets with Different Face Size )
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This paper investigates the prediction of the tennis racket performance in terms of the sweet area
where the ball post—impact velocity is higher when a ball is struck by a player. The prediction is based
on the impact anlysis by using the experimental identification of the racket and ball with a simple swing
model. The result of the comparison between two super—light rackets with different face size shows that
the sweet area of a super— large racket is wider than that of standard size racket and located in the
geometrical center of the string face in the situation corresponding to the ordinarly ground strokes. . It also
shows that the seet area moves to the top side with the increase of a racket head speed.

Key Words: Dynamics of Machinery, Sports Engineering, Tennis Racket, Impact, Sweet Area, Restitution
Coefficient, Ball Post— Impact Velocity, Racket Frame
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Fig.1 Racket geometries
(a) EOS120A(292 g) (b) EO0S100(290 g)
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Table 1 Physical Properties of tennis rackets

Racket EO0S8100 EOS120A

Total length mm 680 690

Face area cm ° 608 760

Mass ¢ 290 292

String tension 1b 59 79

(11b=445N)

Center of gravity 350 363
(from grip end) mm

Moment of inertia IGY 11.4 14.0

about Y axis gm *

Moment of inertia about 341 39.1

grip(70 mm) gm ’

Moment of inertia IGX 1.12 1.78

about X axis gm ’

Frame frequency Hz 171 137

(Grip free)
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Fig.3 Vibration modes of rackets
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Fig4 Predicted energy loss due to racket vibrations
when a ball hits a racket at a velocity of 30 m/s.
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Fig.6 Predicted rebound velocity coefficient e.
(V Bo ™ V ro:30 ’n/s)
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(a) EOS120A(292 g)
Fig.7 Predicted restitution coefficiente r .
(Vs0o= 10 m/s, N s= 56.9 Nm)
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Fig.8 Predicted rebound velocity coefficient e .
(Vo= 10 m/s, N s= 56.9 Nm)
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Fig.9 Predicted pre—impact racket velocity VRo.
(Vo= 10 m/s, N s= 56.9 Nm)
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