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Relationships between swimming velocity and propulsive force, swimming
velocity and swimming power in four competitive swimming strokes

Seigo MORI" Masahiro TAGUCHI” Shoichiro TABA®”

Abstract

In competitive swimming, it is important to increase propulsive force and to decrease active
drag for improving performance. The aim of this study was to clarify the characteristics by
investigating relationships between swimming velocity and propulsive force, swimming velocity
and swimming power in four strokes.

The subjects were 68 male competitive swimmers (19.75+1.06years). The propulsive force and
swimming power were measured by the active drag system. The subjects swam four times each
assisted swimming and resisted swimming at maximum effort. As a result, relationship between
swimming speed and propulsive force showed a significant inverse correlation on breaststroke.
This result suggested that it was important to acquire the skills for reducing drag than improving
propulsive force in breaststroke. Relationships between swimming velocity and swimming power
were significant correlation on front crawl, butterfly and backstroke. These show the importance
of swimming power training in these strokes.
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Characteristics of the subjects

Swimming Velocity

Age 100m Best Time
Number of Subject @Best Time
Swimming Style
(years) (sec) (m/sec)

total Mean S.D Mean S.D Mean S.D

Fr—SHT 23 20. 10 0.95 54.00 1.21 1. 85 0. 04
Fr-LNG 13 19. 23 0.93 54. 85 0.70 1.82 0.02

Fly 12 19. 30 0.78 57.40 2.39 1.74 0.07

Ba 10 19.70 1.34 58. 40 1. 56 1.71 0. 05

Br 10 20. 20 1.14 66. 20 2.12 1.51 0. 05
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Figure.l The measurement method of propulsive force and swimming power
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Table.2  Each values obtained in each stroke
V, P, MSP Ve
(m/sec) N) (W) (m/sec)

Mean S.D Mean S.D Mean S.D Mean S.D

Fr-SHT 1.77 0.09 154. 77 24.70 101. 43 19.24 0.98 0.08
Fr-LNG 1.70 0.07 135. 16 30. 37 84.85 13.69 0.92 0.06
Fly 1.68 0.10 146. 90 31.66 93.43 21.03 0.88 0.08
Ba 1.61 0.07 147. 64 23.96 89. 16 11.50 0.87 0.04
Br 1.47 0.15 139. 61 44.12 78.20 16.13 0.74 0.08
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Figure.2 Relationship between V, and P,
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Figure.3 Relationship between V, and MSP
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