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Effect of Stringing with Tension Distribution on the Frame

Vibrations of a Tennis Racket
(One— Piece Stringing and Two— Pieces Stringing)
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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 unclarified points regarding the relationship
between the performance estimated by a player and the physical properties of a tennis racket. This paper
investigates the difference in the effect on the racket frame vibrations between the stringing both the mains
and the crosses with a single length of string(One— piece stringing) and the stringing with two separate pieces
(Two- piece stinging),which shows a different tension distribution patterns by predicting the impact shock
vibrations at the grip of a racket. It is based on the experimental identification of the racket dynamics and the

approximate nonlinear impact analysis.
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m One piece stringing

00 Two piece stringing
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(a) Tension on main string (b) Tension on cross string
Fig.1 Measured tension distribution(ibs) immediately after stringing vs. string location.
Reference tension is 55 1b/52 1b with prestretching only cross string.
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Fig.2 Measured tension distribution(lbs) 24 hrs after stringing vs. string location.
Reference tension is 55 1b/52 1b with prestretching only cross string.
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Fig.3 String number on the mains and crosses
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Fig.4 String mesh and hammering points.
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Fig.5 Experimental frequency response functions with hammering on strings.
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One piece stringing
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Fig.6 Result of Experimental modal analysis of One~— piece stringing racket and two— pieces stringing racket.
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Fig.7 Prediction of initial amplitudes of racket vibrations when a ball hit the racket.
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One piece stringing

Two pieces stringing
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Fig.8 Predicted shock vibration at the grip of freely
suspended racket when a ball hit the center on
the string face (impact velocity: 30 m/s).
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Fig. 9 Peak—peak value of shock vibrations at the
grip of freely suspended tennis racket.
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Fig.10 Peak- peak values from the wave forms of
the shock vibrations.
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