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As a higher value of the natural frequency of a tennis racket produces a good rebound
of a ball, it is an important factor affecting the restitution. In order to seek an optimum
modification of a part of frame rigidity for increasing the natural frequency effectively,
we investigate the effects of the frame rigidity on the frequency using finite element
analysis. Although both bending and torsional rigidities of the frame are concerned with
the variation of natural frequency, the modification of torsional rigidity is more effective
to increase the frequency. The optimum locations of modification exist at a node of

vibration with torsional rigidity and an antinode with bending rigidity.
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Grip end
{(a) Distribution of mass
[107 kgm m2
Top I
Grip end
(b} Distribution of bending rigidity Ely
Top
Grip end

(c) Distribution of torsional rigidity GJ
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#1 7L —L20OEAEE

Frequencies (Hz)
Modes Experimental | Calculated
15t bending 162.94 163.37
1st torsional 448.89 450.73
2nd hending 465.30 478.31
3'd bending 1022.25 1020.27

#2 T4y FOEAIEEK

Frequencies (Hz)
Modes Experimental Calculated
15t bending 154.5 152.71
1st torsional 417.5 413.88
2nd hending 447.5 457.70
1st strings 655.0 638.72
3rd bending 990.0 981.30
2nd torsional 1055.0 1054.17

#3 T v b~y NOREGIRERL

Frequencies (Hz)
Modes Calculated
15t torsional 411.67
1¢t bending 453.81
2nd torsional 1325.06
2rd bending 1471.68
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