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ABSTRACT

In this study, we used biomechanics testing ortyihieal badminton movement to compare the shoenessieffect
on the body kinetics response. Six excellent badmiplayers participated in this test. Heels of ynd reaction
forces and landing time were collected through éenceasuring system and video analysis system. €xuits

indicate that the peak ground reaction forces wess Iwhen wearing the badminton shoes with lessnkagdsole,
but no statistically significant difference. Mearileh the heel landing time was less in the shoeh Wwigher

hardness sole. Badminton shoes are not only shatépt the foot joints and muscles in exerciseampetition, but
also possess the function to improve the athlete'stion speed.
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INTRODUCTION

Badminton is very popular among people of variogssaand its popularity is still in increasing trg@yl In order to

further improve athletic training level of badmintoprevention sports trauma to ensure that theiroomis

movement of good development, sports biomechargessarch is necessary to discuss the inherent treaty
applied to daily training guidance [2]. With the dmainton sport technology gradually mature, profesai

badminton shoes to improve the match performanbedésming increasingly important. Just during orsatm, the
players need to do all kinds of complex movemesush as sudden stop, start, jumping and so onoédh there is
no direct physical confrontation, but the complgxgudden and persistent of the movement is vescd{3].

However, in the competition include flexible mobfleotwork and good sudden stop, jumping of techgplthe

realization are dependent on the interaction ofvbeh sports shoes with the ground.

Badminton with high-intensity and prolonged exegct®llision characteristics, can easily lead todowxtremity
injury for badminton player. To analyze the damageation of 56 athletes of 3 badminton teams irm@zhou
found that foot and ankle part of the damage canscond place(16.98%), the total probability ¢diip will be as
high as 47.16%, if we add up all the injury on thiteg, knee, foot and ankle[4]. Although this istigation has
regional limitations, but there is still a certagpresentativeness. There has been a large nurhispors shoes
research on the effects have shown that a impaldveer limb loading and kinematics of athletic shomdeed can
change the technical features of the movement[5].

Based on the situation and development of the relsedghe main point is to take the most common sitas
badminton footwork of Right-court lunge step aseaample to analyze the characteristic of Plantat Rvessure
by using modern Biomechanics technology, while iagdo the court. Simultaneously, comparing thdedént
Biomechanical feature of badminton shoes, we wagot further on the point that the biomechanicarahbters of
lower limbs would be effect by different badmintshoes and potential factors. Finally, we consideat this
research about badminton shoes could give someetiesupport the badminton shoes design and rahteri
optimizationin the future.
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EXPERIMENTAL SECTION

The subjects selected were highly skilled badmintayers. A total of 6 professional male badminfdayers
volunteered to participate in the present study.

=<

Fig. 1 Construction of testing badminton shoes, the difference only in sole hardness

Soles hardness value according to the experimsintg tAsker Durometer (Type C) hardness tester testsoles
hardness values were 58 and 68 (Fig.1). Two Badmishoes that significant differed only in shode $@rdness,
in the sole design and other material applicati@snit exist significant difference, and the weighthe shoe no
obvious difference, were used in the present stiniy.study is to compare the heel landing time\aattical ground
forces by the influence of different the shoes $wedness of badminton, in the most common cldsaitninton
footwork of Right Front-court Lunge Step in the pess of action. The main biomechanical parametertirae and
maximum ground vertical forces of contact with greund to the whole feet fully touch of heel. Kioedata were
collected simultaneously with thekinematic datangsa force platform (Kistler, Switzerland) that walaced in the

center of the paly platform. Kinematic data of hiaelding time were collected using ahigh-speedvickmeraat a
sampling rate of 500 Hz.

RESULTS

Results of the ground maximum vertical force whHimhnd when wearing the soft soled shoes was sltiveer when
wearing the harder soled shoes (Fig.2). No othgmifsgéant differences in ground maximum verticatdes were
observed between the soft soled shoes and haréer swes (p=0.08).

Ground reaction forces (N)

58 68
Hardness value

Fig. 2 Ground vertical force comparison in different har dness condition

Statistics of the heel parts to achieve maximunugdovertical force used timewhich found wearingsioé soled
shoesof the amount of time an average of 0.033dswvararingthe harder soled shoes of the amountnué &n
average of 0.028 s, soft soled shoes of the anwfuithe near the significantly greater than thedearsoled shoes
of the amount of time (Fig.3).
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Fig. 3 Peak ground vertical force appearance time in different har dness condition
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Heel landing time igefers tocontact with the ground to the whole fiedlly touch of heel use time iISubjects
completed classic badminton footw of Right Fronteourt Lunge Step in the process of ac. Statistics of the
heel landing time which found when wearingthe sofied shoes was slower than when wearingthe haaled
shoes (Fig.4)No othersignificant differences in heel landimmdwere observed between the soft soled sand
harder soled shoes (p=0.535).

DISCUSSION

This study found that the heel of the maximum gobuertical forces and the time of maximum groundtivel
forces will change with various hardness badmirghoes in the action of Ri¢-court lunge step to catch net bi
The greater the hardness of #f®e sole, the ground vertical forces that the kefiéred will be larger, but in t
study, it showed no significant difference, theutess same to the early research. After the testtlie grounc
vertical forces when the subjects in walking swith hard and soft shoes, The ground vertical fergbat the har
shoe suffered is greater than the soft one , llidit't show the significant difference

Above show that the difference of soles hardneageally change the range of ground ver forces,the bigger of
the soledardness value, the ground vertical fo is high and the buffer action will be smaller. But thadst found

that the changes of sole hardness is no signifidiffierence to the influence of heel landing tinmsteadof the heel

landing time of the low hardness of shoesis shibig,is different from the traditional understaidit the results o

this study are just frora small sample size expld [6]. Further studiesshould tocrease study subje andmore

strict control of experiment actipeventually, find the most suitable of sole hardnessd of badminton sport, in
order to provide reliable theoretical data of reske@and development badminton sh
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