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Practical String performance theory 1 of the tennis racket
(Power, Control, Feel and Performance Life)
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"I Kawazoe Laboratory
Kaga 2-3-1-904, Itabashi-ku, Tokyo, 173-0003 Japan

There has been no question that some strings do provide a better grip than others, but that did not guarantee that the
ball will produce more spin. Furthermore, experiments with hand-held rackets has been needed to solve the difficult
question of how players can tell the difference between different strings when laboratory tests indicate that they should
play the same. The previous paper performed an experiment measuring the spin rates of used, notched strings in both
their natural condition and after applying a lubricant to the string intersections to facilitate tangential string movement.
It found that the lubricated notched strings produced 30% more spin than the unlubricated notched strings. The lubricant
materials are effective to the notched strings, because the lateral movement and snap-back of the main strings increase
spin. It also showed that the more spin results in the reduction of shock vibrations of the wrist joint during impact.
Furthermore, it was shown that the used natural gut with notches decrease 70 % of spin rate compared to the new
natural gut without notches in the another experiment, which has remained to be seen whether the same results will be
obtained. Recently, International Tennis Federation researchers reported that the same movement that was observed
with lubricated strings occurs with copoly as well. Copoly strings—slippery and stiff—generate more spin not because
of more friction, but because of less. The old argument was that the better the grip between the strings and the ball, the
more spin we would get, but that was not true. Many experiments has started to investigate whether the lateral
movement and snap-back of the main strings increase spin, which strings generate the most spin, and so on. The
research has also started to investigate the effect of a inter-string friction upon the main strings movement against the
cross strings. Furthermore, the research has started to investigate how tennis strings “Go Dead”. This paper clarified a

mechanism for impact that is able to account for the wide range of string performance seen in the literature.
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Table 1 Strings Tested with Pendulum Hammer

Brand String Material | Reference Tension (Ib) Number of Hits
Babolat RPM Team 16 Polyester | 62 800
Dunlop Black Widow 16 Polyester | 62 800
Gamma TNT Touch 16 Nylon 62 800
Gamma TNT2 16 Nylon 62 4000
Kirschbaum | Pro Line X 16 Polyester | 62 800
L-Tec Premium 3S 17 (1.25) | Polyester | 62 800
Luxilon 4G 16L Polyester | 62 7000
Luxilon Big Banger 16 Polyester | 62 4000
MSV Focus Hex 17L (1.18) | Polyester | 62 5500
Polyfibre | TCS 1.30 Polyester | 62 2000
Prince Syn Gut Original 16 | Nylon 62 4000
Prince Tour 16 Polyester | 62 3000
Solinco Tour Bite 16 Polyester | 62 9000
Tecnifibre |NRG2 16 Nylon 62 2000
Tourna Big Hitter Black 7 17 | Polyester | 62 3000
Wilson NXT 16 Nylon 62 3500
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vs
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Perpendicular Stiffness
vs
Pre-impact Tension
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(i.e., as hits increases). [ Tennis Warehouse, CA] )

Fig.7 Change in perpendicular stiffness as tension decreases
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Fig. 8 Change in performance parameters: Nylons and polyesters. Each graph is to the same scale with all logarithmic curve
fits extrapolated to fit the axis limits of the extreme cases tested — 9000 hits and 20 percent of the starting tension after
100 hits. (courtesy of Crawford Lindsey [Tennis Warehouse, CA] )
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