NFY) ¥ BB OMERIENNT — & 7 F ¥ 7 JIFEHRT

Characteristics of anaerobic power and
crank force during a pedaling exercise

M P, MAH El

Shigeharu TANAKA and Naoya TSUNODA

Abstract

The purpose of this study was to investigate the effects of crank force to the
generation of anaerobic power and characteristics of crank force in a pedaling
exercise created by different loads. The subjects were twenty collegiate male
athletes studying physical education. The anaerobic power generation capacity was
obtained by a cycling ergometer with an analysis program. Subjects performed the
exercise for ten seconds with maximal effort intermitted between three-step loads,
and they were requested to perform warm-ups and take two minutes rest. The first
load was 4.0kp, the second load was 6.0kp, and the third load was 8.0kp. The crank
force and crank angle for fifth rotation was measured by a cycling ergometer with a
custom-made measurement system. In addition, anaerobic power and crank force
impulses were calculated for each pedaling exercise. The impulses of anaerobic
power in the second and third loads were significantly higher than those of first load.
In all pedaling exercises, the impulse of crank force was closely related to that of
anaerobic power. Peak crank force on the first and second loads showed lowering
values from first pedaling to fifth pedaling. On the other hand, peak crank force of
the third load had not changed due to pedaling times. The peak pedal force crank
angle differed by load. In this study, significant correlation between crank force and
anaerobic power during pedaling exercises was considered to have been obtained. In
addition, the crank force and crank angle were affected by increases in load.
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Fig.1. Schematic drawing anaerobic power generation capacity and crank force measurement system.
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Table 1. Comparisons of time to peak power, peak power and impulse of power on three loads.

item 1%t joad 2" Joad 3 Joad
Time to peak power (s) 5.7+0.9 6.0£0.9 —%— 6.9+2.0
L %k |
Peak power (w) 66584227 —%—  817.3£31.4 —*-— 711.9+133.5
L % |

impulse of power (w)

26887.14+4168.8 —%— 33560.2+5185.3
L

33531.0£10178.7
|

*

* :p < 0.05, values are mean =+ S.D.
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Fig.2. Comparisons of impulse of crank force on three loads.
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Fig.3. Relationship between impulse of crank force and impulse of power.
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Fig.5. Changes of crank angle for peak crank force on three loads.
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