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Performance Improvement with Super-Light/Long-Body
Tennis Racket: Search for Optimal Weight Attachment
by using a Simple FEM Analysis)
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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 of a tennis racket. This paper investigates the improvement performance relevant
to the power of super-light weighted long-body tennis racket, which has some disadvantage with the restitution
coefficient and the rebound power coefficient. It searches the optimal weight attachment for improving the rebound
power coefficient and the post-impact ball velocity simultaneously with tennis racket available on the market by using a
simple FEM analysis. It is based on the FEM with an equivalent ball-strings compound system. The result shows that
the rebound power coefficient and the post-impact ball velocity increase simultaneously by attaching mass to the topside

of racket head.
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Fig.1 100in 2 normal racket and its Long body
Virtual racket
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Fig.2 Location of attached mass to the racket frame.
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Fig.3 Post-impact ball velocity Vs of a normal EOS-100
and 29 in long body EOS100-L50
(VBo=10 [m/s], Ns=56.9 [N-m])
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Fig.4 Post-impact ball velocity /8 of a normal EOS-120A
and 29 inch long body EOS120A-L50
(FBo=10 [m/s], Ns=56.9 [N-m])
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Fig.5 Rebound power coefficient e when a ball
strikes the center of string face with attached
mass, where the baseline is that of EOS100-L50

without attached mass. Impact velocity: 30m/s)
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Fig.6 Post—impact ball velocity Vs when a ball is struck at the center
of string face with mass at various locations, where the baseline
is that of EOS100-L50 without attached mass.

(VBo=10 [m/s], Ns=56.9 [N-m])
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Fig.7 Time required from start of swing to impact when a ball is
struck at the center of string face with attached mass at
various locations, where the baseline is that of EOS100-L50
without attached mass (Ns=56.9 [N-m])
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Fig.8 Rebound power coefficient ¢ when a ball strikes the various
locations on the string face with attached mass at 0.9L
(Impact velocity : 30my/s)
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Fig.9 Racket head velocity Fro at various impact locations on the
string face with attached mass at 0.9L (Ns=56.9 [N-m])
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Fig.10 Post—impact ball velocity Vs when a ball is struck at the
various locations on the string face with attached mass at 0.9LV5o=10
[m/s], Ns=56.9 [N-m])
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Fig.11 Rebound power coefficient e when a ball strikes the center of
string face with attached mass, where the baseline is that of
EOS120A-L50 without attached mass (Impact velocity : 30m/s)
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Fig.12 Post—impact ball velocity Vs when a ball is struck at the
center of string face with mass at various locations, where the
baseline is that of EOS120A-L50 without attached mass

(VBo=10 [m/s], Ns=56.9 [N-m])
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Fig.13 Rebound power coefficient e when a ball strikes the various
locations on the string face with attached mass at 0.8L
(Impact velocity : 30m/s)
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Fig.14 Racket head velocity Vro at various impact locations on the
string face with attached mass at 0.8L (Ns=56.9 [N-m])
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Fig.15 Post—impact ball velocity Vs when a ball is struck at the
various locations on the string face with attached mass at 0.8L
(VBo=10 [m/s], Ns=56.9 [N-m])
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Fig.16 Rebound power coefficient e when a ball strikes the various
locations on the string face of the long body racket
EOS100-L50#0.9L and EOS120A-L50#0.8L

(Impact velocity : 30m/s)
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Fig.17 Post—impact ball velocity Vs when a ball is struck at the
various locations on the string face of the long body racket
EOS100-L50#0.9L and EOS120A-L50#0.8L

(V=10 [m/s], Ns=56.9 [N-m])
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