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Evaluation of the Restitution Characteristics of the Strings for Racket

Limin BAO*®, Masayuki SAKURAI, Yasufumi KOYAMA,
Masaru NAKAZAWA and Akira SHINOHARA

*3 Faculty of Textile Science and Technology, Shinshu University,
3-15-1 Tokida, Ueda-shi, Nagano, 386-8567 Japan

The restitution characteristic of fiber string in axial direction was analyzed with considering the
visco-elasticity of yarns. An impact test was developed that one side of string was fixed in load cell,
the other side was fixed in hammer. The hammer moves along the slide rail. When the hammer was
struck, the impact speed of hammer was measured with the laser sensor, and the restoration ratio was

- obtained. In experimental range for all samples, the restoration ratio became small with the impact
speed. A dynamic restitution model considering tensile non-linear visco-elasticity of materials was
suggested. The good agreement was obtained between the experimental and the theoretical values.
It was also shown that the repulsion of tennis strings could be evaluated with the parameter of the
proposed model. :
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Fig.1 Geometry of the impact test for axial direction
model
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Table 1 Details of samples

Sample name Object Trade code Trade name Yarn Structure
diameter
(mm)
Nylon(Bad) Badminton TECGUT 2000 TECGUT 0.75 Multi
Nylon(Soft) Soft Tennis TECGUT 5000 TECGUT 1.40 Multi
Nylonl Tennis TECGUT 6000 TECGUT 1.30 Multi
Nylon2 Tennis TECGUT 7000 UMISHIMA 1.40 Mono+Mono
Nylon3 Tennis HY-O-SHEEP 2900VL VIBLESS 1.33 Mono+Mono
Nylon4 Tennis OG-SHEEP 2700MCS | MICRO SUPER 1.30 Mono+Mono
NylonS Tennis OG-SHEEP 3800MR CARBON 1.10 Mono+Mono
MICRON
Kevlar Tennis OG-SHEEP 5800PRO ARAMMIX 1.10 Multi+Multi
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Fig.3 Relationship between displacement, load and Time(sec)

time for Nylon 1(TECGUT 6000)
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Fig. 4 Relationship between velocity, load and time for
Nylon 1(TECGUT 6Q00)
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Fig.5 Relationship between maximum load (maximum

stress) and velocity for Nylon 1
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Fig. 6 Relationship between restitution ratio and veloc-
ity for all samples
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Fig.8 Relationship between evaluation value of the
maker and experimental value for the repulsion
ability of strings
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Fig.9 Relationship between evaluation value of maker
and experimental value for the damping of
strings
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