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Abstract

The purpose of this study is to create the new test procedures to check the qualities
of volleyballs introducing the new test methods such as the measurement of impact
powers, elasticities of balls and endurances on some special test machines.

The balls adopted in this study were eighteen officialized balls authorized by
International Volleyball Federation (FIVB) produced by six Japanese ball manufacturers
and eight Topper balls and three Penalty balls made in Brazil, two Sea balls and two Adidas
balls from France and one Locomotive ball and four Gold-Cup balls from People’s
Republic of China and One Voit ball from USA which are now applying to be FIVB
official balls from each federations.

1) Average weight of FIVB official balls made in Japan was 265.3 g, 273.0 g in
Adidas balls and 262.1 gin Gold-Cup balls. These balls were in adequate ranges decided by
rules of the game by FIVB (270 g * 10 g), but other balls showed more lighter than this
standard.

2) All balls introduced in this study showed suitable range in cercumferences
decided in the official rules of the game. But, some ball showed 1 cm difference in
vertically comparison with horizontal circumferences.

3) Average impact power by balls dropped from 1 meter height measured by Kistler
Force Plate was 42.8 kg in FIVB official balls, but other balls tested in this study showed
more stronger in such balls as 49.1 kg (+ 14.7%) in Locomotive balls and 44.2 kg (+3.3%)
in Adidas balls.

4) Elasticities of these balls dropped from 1 meter hight on Kistler Force Plate were
68.4 cm (e = 0.83) in FIVB official balls. Penalty balls and Adidas balls showed more poor
elasticities such as 67.8 cm (e = 0.81) and 67.1 cm (e = 0.83), but Sea balls and Voit balls
showed more high elasticities such as 76.7 cm (e = 0.88) and 76.0 cm (e = 0.87) in this
study.

5) Results of endurance test introducing special ball rebounce machine showed us
significant differences between FIVB official balls and others. Average repetition times in
this machine was 34,983 times in FIVB official balls, but other balls showed us less
endurance in comparision with FIVB balls (between 12 % and 53%).

As the results of these tests, we concluded that FIVB should introduce such tests
procedures as tests for impact power, elasticity and endurance for officialization of
volleyballs in order to keep good qualities of balls and same conditions in play for players
in near future.
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