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Evaluation of the Strings’ Ability to Make the Tennis Ball Spin

Limin BAO*?, Masayuki SAKURAI and Masaru NAKAZAWA
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When players control a ball in tennis, spin of ball is one of important factors. There are two
kinds of strings for rackets. One is easy to make the ball spin, and the other is hard to do it. The
relationship between spin behavior of the tennis ball and mechanical properties of strings was
discussed. The rotations of ball after impact are observed by using high-speed photograph. It was
found that the rotational speed of the ball became fast with the impact speed, and was dependent
greatly on the kind of strings. The frictional characteristic between strings and ball was measured
with a developed measurement apparatus. The low impact speed, a good correlation was found
between the static coefficient of friction of strings and spin of ball. Spinning behaviors is predicted
from measurements of coefficient of friction for strings. Tendency of measured frictional characteris-

tic agrees with sensitivity evaluation of user.
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Sample of ball :

Table

Fig.1 Experimental Apparatus for measuring friction
between strings and ball
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High speed camera

Fig.2 Experimental system
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Table 1 Details of samples

Sample Trade code Yarn Structure
name diameter(mm)
Nyilonl OG-SHEEP 1.30 Mono+Mono
RECTANGL Z (Unevenness)
Nylon2 OG-SHEEP 1.25 Mono+Mono
MICRO
SUPER16L
Nylon3 OG-SHEEP 1.28 Mono+Mono
RECTANGLI6L
Nylon4 OG-SHEEP 1.10 Mono+Mono
3800MR (Carbon)
Nylon$s HY-O-SHEEP 1.33 Mono+Mono
2900VL (Vibless)
Kevlar OG-SHEEP : 1.10 Multi+Multi
5800PRO
t, Y Ball Y t,

™
\\U_/ x —! >
Fig.3 Displacement of two points on the surface of a
ball after impact
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Fig.4 Variation of frictional force between a ball and
strings with time at contact pressure: 15.85
KPa(Nylon 1)
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Fig.5 Variation of frictional force between a ball and
strings with time at contact pressure: 15.85
KPa(Nylon 2)

6
5

Load (N)
(] >

Fig.6 Variation of frictional force between a ball and
strings with time at contact pressure:
15.85(Nylon 3)
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Fig.7 Relationship between static coefficient of friction
between a ball and strings and contact pressure
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Fig.8 Relationship between rotational speed and
impact speed (Tension: 244.64 N)
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Fig.9 Relationship between speed ratio «/V: and
impact speed (Tension: 244.64 N)
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Fig. 10 Relationship between speed ratio w/V, and
coefficient of friction (average)
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Fig. 11 Relationship between evaluation value of the
maker and experimental value of coefficient of
friction for the spin effect of strings
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