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ABSTRACT

Article Info: TR The sport of volleyball requires constant contact of sports balls with the hands of athletes,

Received: 21 Sep 2021 Therefore, the sports balls used in volleyball can play an important role in the performance of athletes.
Accepted: 19 Dec 2021 : therefore, the aim of the present study is to compare the impulse of the new BETA volleyball designed
Available Online: 01 Mar 2022 with other samples volleyballs using the Bertak model force plate made in the United States
: Examples of Mikasa volleyballs, model V200W, made in Japan, Fox volleyball, model Spain, made
in France and Old and new BETA volleyballs made in Iran with a weight range of 260 to 270 grams with a
circumference of 66 cm were used in the present study, Finally, the impulses of volleyballs were compared
using a Bertek model force plate machine.
EEEME In line with the findings of the present study, there is a significant difference between the im-
pulse of the sample of the new BETA volleyball ball designed at compared to the volleyball sample of
the old beta design in the direction of the vertical axis (P=0.014). in this regard, the post hoc test showed
that there is no statistically significant difference between the sample of the new BETA volleyball at com-
: pared to the sample of Fox volleyball (P=0.102) and Mikasa volleyball that is used in official competitions
Keywords: : (P=0.662).
New volleyball, Therefore, the use of a new BETA volleyball designed to reduce the rate of sports injuries is
Impulse, BETA © recommended to all coaches, referees, athletes and officials in the field of volleyball.

Extended Abstract velocity during service or after an attack. The ball material

may affect the ability of athletes to maintain the ball in these
1. Introduction conditions [1]. Different models of sports balls had used

during training and competitions. The difference in COR
n volleyball, athletes change their body po- between the balls can affect the amount of force a player
sition and orientation to interact with the must apply to a particular ball. As a result, understanding
ball. The result of interaction depends on the mechanical behavior of different volleyballs when col-

how the player contacts the ball, the speed liding may be helpful for coaches and athletes [1].
of the ball (size and direction of contact), and the mechani-
cal properties of volleyball. Collisions occur at low to high
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The mechanical properties of volleyballs may affect the
risk of injury. When a volleyball hits an athlete’s body, forc-
es and energies had transferred to anatomical structures,
including skin, muscles, tendons, ligaments, and bones.
These may lead to sports injury, so the mechanical prop-
erties of volleyballs, especially the stiffness of the ball to
reduce the forces on the limbs of athletes, can play a role in
causing injury [1, 2]. Therefore, this study aimed to com-
pare the impetus of new beta volleyball designed with other
volleyballs available to reduce the rate of sports injuries in
volleyball athletes.

2. Method

Samples of Mikasa volleyballs model V200W made in
Japan, Fox volleyballs model Spain made in France, and
old and new BETA volleyballs made in Iran with a weight
range of 260 to 270 grams with a circumference of 66 cm
had used in the present study. The balls had compared using
the Bertek impulse model force plate device. Descriptive
and inferential statistics had used to analyze the obtained
data using SPSS software version 26 with a significance
level of P>0.05. The normality of data distribution had
determined by the Shapiro-Wilk test. One-way analysis of
variance and LSD post hoc test was used to see a difference
between the groups.

3. Results

Based on Table 1, the results showed: Deformity of all
four volleyball samples after leaving the impact test ma-
chine had no significant difference between the four groups
in terms of deformity (P=0.85). There was no statistically
significant difference between the new BETA volleyball
design mutations compared to the samples in the study
(P=0.55). In other words, the deformity and mutation of
all four volleyball samples to enter the present research are
close according to the tests performed and met the stan-
dards set by the Fédération Internationale de Volleyball
(FIVB). There was no significant difference in terms of de-
formity and mutation.

Journal of
Sport Biomechanics

This study showed no statistically significant difference
between the impulse of the new beta volleyball sample with
the old beta volleyball sample and the Fox and Mikasa vol-
leyballs in the direction of the vertical axis (P=0.053).

In this regard, the post hoc test showed a statistically sig-
nificant difference between the impulse of the new BETA
volleyball design compared to the old BETA volleyball de-
signed in the vertical axis (P=0.014). There is no significant
difference between the sample of the new BETA volleyball
compared to the sample of Fox volleyball (P=0.102) and
Mikasa volleyball (P=0.662) which is used in official com-
petitions.

4. Discussion

Based on the research, few studies had done on material
and impulse calculation in sports balls. In 2014, Koizumi et
al. examined the impulse force of modern soccer balls de-
signed by Adidas, including the new football balls Jabloni,
Kafusa, Tim Gist, and Pilist. An impact robot equipped with
a dynamometer had used to measure the momentum during
impact. They reported significant differences between the
impulses of different types of footballs, which is in line with
the present study results. The differences in the balls can
be related to the structure and material used in each of the
samples [3].

Also, a reason for this discrepancy could be related to the
flexibility of the surface material and the structural charac-
teristics of each ball. This study results showed no statisti-
cally significant difference between the mutation, deformi-
ty, air pressure, and weight of the new volleyball designed
with the old Beta volleyball models, Fox and Mikasa. In the
third layer of the ball, the use of fabric instead of rubber did
not affect the jump, deformity, air pressure, weight of the
balls, and other values. In other words, all four volleyballs
were the same in terms of mutation, deformation, air pres-
sure, and weight and met the standards set by the Fédéra-
tion Internationale de Volleyball (FIVB).

Table 1. Mean+SD of deformity, mutation, and impulse of volleyball balls

Parameters Old BETA New BETA Fox Mikasa Sig.
Deformity 65.91+0.79 66.90+0.79 65.0+7375 64.78+0.75 0.850
Mutation 66.45+0.79 66.200+0.79 65.040+0.78 65.98+0.79 0.559

Impulse 2.437+0.05 2.231+0.21 2.360+0.05 2.265+0.05 0.053
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In line with the results of this study, in 2018, Lauren et al.,
in a study using the American-made Bertek model power
plate device, measured the forces acting on the plate. They
used the contact time between the ball and the force plate
for each stroke to estimate the stiffness of the ball. Their
research results showed a positive relationship between the
stiffness and speed of impact between different types of
volleyballs. They considered the forces involved when vol-
leyballs hit the athletes’ limbs to discover the mechanisms
of injury and the design of new volleyballs to increase the
safety of volleyball athletes [1].

The results of this study are almost consistent with the re-
sults of Bilika et al. (2018), who studied the elastic details
of a volleyball and its air pressure during research. They hit
the volleyballs on the hard surface. Their results show that
the distance traveled in the total number of strokes depends
more on the internal pressure.

In this study, the ball’s initial velocity was unchanged,
and only the internal pressures were the same in all balls. In
general, it can be concluded the same initial velocity of the
ball can lead to the same air pressure inside the volleyball
does not change [4]. The use of the new beta volleyball de-
signed to reduce the rate of sports injuries is recommended
to all coaches, referees, athletes, and officials in volleyball.
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