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The goal of this study is to improve the performance of men's gymnastics on the parallel bars with
a newly developed "honey" that has a high anti-slip effect. The role of honey on the parallel bars is
considered to be the key to successful execution of pull-ups in modern gymnastics, which has
become increasingly difficult, and it is an unknown innovation used by gymnasts around the world.
In this study, we investigated 1) why honey has a high anti-slip effect, 2) the mechanism of the anti-
slip effect, and 3) the role of honey in the development of the suspension technique. The
objectives of this research were 1) to elucidate the mechanism of why honey has a high anti-slip
effect, and 2) to develop a special honey for the parallel bars that provides an even stronger grip
by mixing an alternative substance to the pollen contained in honey or by mixing a substance that
replaces honey as a solvent. In this study, we prepared several types of naturally occurring honey
with the same or increased concentrations of pollen that exists in nature, and in addition, we
prepared honey containing fine particles of the same size as pollen, such as volcanic ash,
processed scallop and crab powder, food-derived materials such as cellulose, and industrial
product materials, and conducted viscosity and friction property tests. The viscosity and frictional
properties were tested. A rheometer (Anton Paar) was used to measure viscosity. For the
measurement of frictional properties, we measured the coefficient of friction of each special honey
using a micro friction measuring device that can reproduce sliding friction conditions in two
directions, parallel and perpendicular to the grain of the veneer of the parallel bar surface material.
In the viscosity and friction measurements using the rheometer, we were able to observe a
different trend for the honey mixed with the ingredients, which had previously been highly
evaluated by the players.

Among the special honeys used for the viscosity and friction measurements, several honeys that
had been well received by the athletes were evaluated by the athletes with the cooperation of
private gymnastics clubs and university gymnastics clubs, where the level of competition is
relatively high. The results of the evaluation tests by the athletes were interesting, and there were
differences in the honey selected as the best depending on the level of competition of the athletes.
However, the reasons for these differences could not be clarified within the time frame of this
study.
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Elucidation of physical properties of honey as a non—slip material for gymnastics parallel bar competitions and improvement of its
performance.

1. BIERRFEEOBUE

AREDBRFBFARRICE TS5 FITHERRED/NN\ T —IVRAZBYLOHNRDOEVHRAREDNFIV TR LSELILETHS.
FAEICBTEIONTFIYDRETSHELL-RADEEIC bb\f%iﬁféﬁilﬂéﬂ'éf—&)l BEELGRLSNTEY, HAPT
ALLHTELRFEDMONEDTRTHS. AMETIE, DEENFIVNENEYLEDHREREETLDON 2 ITDONTEDA
H=X LFRE, 2)lH’-E“JI:‘é"ﬁéhéﬁ*ﬁ(:ﬁbé1’6%%%@5&)\\‘3;’@%&LTO)/\9’-5“/(:1%1’)6#%%’&5%)\éﬁé:t(:;:o
T, EBIZT VYT hEL D FTHERERNFIVERR TS LEBMEL:. IRTRBARARICEAETHENRELRFLTLVIC
ERETEMLEKEORRBENFIVERAEL, CNIZHATREMRERBEDRKESOMMF THS KWK, RE2T-HZMIH
R ELO—RGENBRBE TXHRGMHLGEZEEFLENFIVEREL, ChoD RS SV ERSERBREZERL-.
FMERIE 2L A A—S(Anton Paar #1381 ZEAL-. EEFMHEOHBATEIETERARMOBROKRB ICHLTET-ZEENZ
FRADBYEREREZHERTEIMNERAREREZRAVTENENOREANTFIVOERRROAEEZTE2-. LA A—2IZ&
PHMAESLVERAETE, RATEYEFICI S TEHELASNS-EFMNRBALENTFIVNME LR THERLGHEREEH
AT BIEMNTES.

MRS SV ERFEOFTAICAVRENFIVOSSL, #ATEYEFHITFITHOLEEEICOVTIE, BRELANILOLE
HEL, REKEISTEIVRFHRRMBOBNET CEFICLHEAET AN EREL . EFITLSHFHMHEROFER (FEKR
{EBEFOBRBEUANICEOTRILVWEERLENAFIVISEVWA RN . LALAEAS, TOEAIEAHRHMATIEHESMNT
BHTEFTEGA L.

2. MERREEOME FHR)

The goal of this study is to improve the performance of men’s gymnastics on the parallel bars with a newly developed “honey” that
has a high anti—slip effect. The role of honey on the parallel bars is considered to be the key to successful execution of pull-ups in
modern gymnastics, which has become increasingly difficult, and it is an unknown innovation used by gymnasts around the world. In
this study, we investigated 1) why honey has a high anti—slip effect, 2) the mechanism of the anti—slip effect, and 3) the role of honey
in the development of the suspension technique. The objectives of this research were 1) to elucidate the mechanism of why honey
has a high anti—slip effect, and 2) to develop a special honey for the parallel bars that provides an even stronger grip by mixing an
alternative substance to the pollen contained in honey or by mixing a substance that replaces honey as a solvent. In this study, we
prepared several types of naturally occurring honey with the same or increased concentrations of pollen that exists in nature, and in
addition, we prepared honey containing fine particles of the same size as pollen, such as volcanic ash, processed scallop and crab
powder, food—derived materials such as cellulose, and industrial product materials, and conducted viscosity and friction property
tests. The viscosity and frictional properties were tested. A rheometer (Anton Paar) was used to measure viscosity. For the
measurement of frictional properties, we measured the coefficient of friction of each special honey using a micro friction measuring
device that can reproduce sliding friction conditions in two directions, parallel and perpendicular to the grain of the veneer of the
parallel bar surface material. In the viscosity and friction measurements using the rheometer, we were able to observe a different
trend for the honey mixed with the ingredients, which had previously been highly evaluated by the players.

Among the special honeys used for the viscosity and friction measurements, several honeys that had been well received by the
athletes were evaluated by the athletes with the cooperation of private gymnastics clubs and university gymnastics clubs, where the
level of competition is relatively high. The results of the evaluation tests by the athletes were interesting, and there were differences
in the honey selected as the best depending on the level of competition of the athletes. However, the reasons for these differences
could not be clarified within the time frame of this study.
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