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Performance Prediction of Tennis Racket with Active Piezoelectric Fibers
in Terms of Power
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This paper investigated the physical properties of a new type of racket with active piezoelectric fibers appeared in the market,
predicting racket performance in terms of the coefficient of restitution, the rebound power coefficient, and the post-impact ball
velocity relevant to the power of the racket. It is based on the experimental identification of the racket-arm dynamics and the simple
nonlinear impact analysis. The predicted results could explain the difference in mechanism of performance between the new type
racket with active piezoelectric fibers and the two conventional lightweight rackets. This new type racket provides higher coefficient
of restitution on the whole area of string face. It also gives large rebound power coefficients at the topside and big power on the

whole area of string face.
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Fig.1 Non-linear Impact model of a ball-string system.
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Fig.2 String meshes and impact locations on the racket face.
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(a) Racket (Head, Is-10)
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(b) Positioning of the piezoelectric fibers.
Fig.3 Racket with active piezoelectric fibers.
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Fig.4 Experimentally ldentlfled vibration modes (Is-10)
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Fig.5 Player’s forehand stroke swing model.
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Fig.6 Predicted coefficient of restitution e, (Ns = 56.9Nm,
VBo = 10m/s)

W37 s
E 36 mws
E 35 m/s
(a)Is-10 (b) TSL (c) EOS120A
Fig.7 Predicted sweet area in terms of post-impact ball
velocity Vg (Vs = 56.9Nm, Vo = 10m/s)
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Fig.8 Predicted post-impact ball velocity Vg (Ns = 56.9Nm,
Vo = 10m/s)
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