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Contribution to propulsion of kicking in back stroke swimming

Hiroshi ICHIKAWA" Akihiro KURIKI” Shoichiro TABA"” Masahiro TAGUCHI"

Abstract

The purpose of the study was to quantify propulsive force of kicking motion and to clarify the
contribution of the kicking motion to propulsion in back stroke swimming.
A male well-trained college swimmer was participated the experiment as subject. Trials were
towing swimming with five different velocities under two conditions as follows, 1) keeping
gliding posture on his back and ii) kicking in back stroke swimming. The towing system could
measure the towing tension F, and velocity. The accelerometer was attached on swimmer’s low
back and measured acceleration ¥ along with swimming direction. Passive drag F,; of whole body
during kicking trials was quantified by the results of gliding trial and the towing velocity in the
kicking trials. The equation of motion was formulated as m¥ = F; + F; + F, in the swimming
direction, where m was the swimmer’s mass. The propulsive force of kicking F, was calculated
from the equation and the measurements in kicking trials, when the towing velocity was steady.
The mean propulsive forces of kicking were positive, and the durations of positive propulsive
force were more than the durations of negative, although it was more difficult to accelerate water
backward in faster swimming. It was observed that the kicking motion produced propulsive force
twice in one downbeat and upbeat motion. The findings for back stroke swimming were different
from the previous reports for front crawl swimming. It was suggested that the kicking of back
stroke swimming would have characteristic propulsive mechanism, which was different from
front crawl swimming, and contribute substantially to propulsion.
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Fig. 1 Experimental settings for gliding and kicking trials.
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Fig. 2 Hydrodynamic model to calculate propulsive force by kicking motion in back stroke swimming.
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Fig. 4 Towing tension, passive drag and swimming acceleration measured during kicking trials in back stroke.
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Fig. 5 Calculated propulsive force during kicking trials in back stroke.
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