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Biomechanical Analysis of Overhead Power Stroke in Badminton

Hiroh YAMaMOTO, Shuhji KATSUDA*, Tetsu NAKAMURA** and Tetsuji NAKATANI®**

ABSTRACT

The overhead power stroke in Badminton consists of many rotations, including hip,
trunk, shoulder, as well as, elbow extension and wrist flexion.

In this study, five intercollegiate male athletes were determined the contribution of
body segments to shuttle cock velocity during overhead power stroke in Badminton. The
overhead power stroke was divided into five patterns. The patterns were follows :
Pattern 1) overhead power stroke with step (normal), 2) overhead power stroke without
step, 3) overhead power stroke with lower body immobilized, 4) overhead power stroke
with upper body immobilized and 5) overhead power stroke with upper arm immobilized.
In each pattern, shuttle cock velocity was measured using the Cds photocell system. In
addition, the angular velocities at wrist and elbow joint were measured using electro-
goniometry.

Consequently, the percentage in the contribution of each segment to shuttle cock vel-
ocity was 43.5% (forearm plus hand), 20.2% (shoulder), 12.2% (upper trunk), 17.1%
(lower trunk) and 7.0% (step), respectively. Furthermore, mean correlation coefficient
for relationship between angular velocity at elbow joint and shuttle cock velocity was
0.980 (P<.01). Especially, compared with data for each segmental contribution percentage
in baseball throwing movement pattern previously reported by Toyoshima et al. (1974),
these data give teachers and coaches the implications that more emphasis on shoulder
movement for overhead power stroke in Badminton should be directed toward its strength
and flexibility rather than step movement.
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Table 1.

Physical characteristics of subjects.

Subi Height Weight Age Experience
J- (cm) Ckg) (yrs) (yrs)
M.T. 169.6 56.0 22.3 10
H.K. 173.2 62.1 20.1 8
T.Y. 166.5 58,2 19.9 8
T.N. 182.1 76.4 23.1 8
T.M. 166.5 60.2 22.5 10
Mean 171.6 62.6 21.6 8.8
S.D. 6.50 8.05 1.47 1.10
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Fig. 1. Cdscell system
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Table 2. Shuttle cock velocities of each pattern
and its percentage to Pattern 1. (m/s)

. Pattern

Subj 1 2 3 4 5
M.T 54.3 50.0 41.7 34.0 26.0
HEK 52.1 52.6 36.5 33.8 21.8
T.Y 56.2 50.0 39.1 32.3 21.4
T.N 53.8 49.0 41.0 33.8 22.8
.M 58.8 54.3 50.5 41.3  27.8
Mean 55.0 51.2 41.8 35.0 24.0
S.D. 2.56 2.20 5.28 3.57 2.80
%
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Fig. 2. Percentage in contribution of body segment.

Table 3. Relationship between angular velocity
of wrist joint and shuttle cock velocity.

Subj. Liggﬁg G ;ﬁgression r

M.T. Y =3,112X +17.921 0.519
H.K. Y =0.956X +26.835 0.215
T.Y. Y =1.837X +28.492 0.536
T.N. Y =2.498X — 8.382 0.519
T.M. Y =2.888X + 6.456 0.919*

Y: Shuttle cock velocity(m/s)
X: Angular velocity of wrist joint(rad/s)
*  Significant at .05
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Table 4.

of elbow joint and shuttle cock velocity.

Relationship between angular velocity

Subj. Li:gﬁ;ti J:gression .

M.T. Y=1.871Y + 6.991 0.977**
H.K. Y =1.747X +11.345 0.966%*
T.Y. Y =3.067X — 6.576 0.969%*
T.N. Y=2.094X + 9.618 0.978%*
T.M. Y=1.933X+ 9.464 0.992%+*

Y: Shuttle cock velocity (m/s)
X : Angular velocity of elbow joint (rad/s)
#  Signifcant at .01

801

Y2, TN> /HK
A

23

& o
o =]
T T

w
=
T

Shuttle Cock Velocity (m/s)

il

Relationship between angular vejocity

1 1 1 1 —_

5 10 15 20 25 30
Angular Velocity of Elbow Joint {rad/s)

Fig. 3.

of elbow joint and shuttle cock velocity.
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