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Measurement of dynamic strain caused by pedaling in bicycle pedal and fatigue life
prediction.

Taro OKADA, Daisuke TAWARA, Tomoki AIMI, and Takeshi HORIKAWA

It has been increasing the probability of occurrence of an accident of a bicycle associated with a breakage failure of pedal
structure in recent years. It is derived from overloads than estimated loads which are sometimes applied to a frame and parts of a
bicycle due to severe loading conditions by a muscular professional bicyclist and growing in physical size in ordinary Japanese while
body weight of a bicycle is reduced. Evaluation of mechanical conditions of the pedal during riding and estimation of fatigue life are
necessary to avoid the failure accident. In this study, to evaluate magnitude and change in tread force for a pedal by a muscular
professional bicyclist, we developed a small distortion measurement system which can be attached to a bicycle crank. Then, we
measured bending moment which was applied to the pedal shaft at the time of depressing the pedal by the professional bicyclist.
Before the experiment, we expected that rotating bending fatigue was applied to the pedal shaft in the riding bicycle, however, we
found that pulsating fatigue was dominant based on analysis of change in bending moment on the pedal shaft. In addition, the test
revealed that magnitude of the moment during riding was twice as high as the test standard. \We also performed fatigue test of a pedal
and the test results demonstrated that the possibility of fatigue failure would occur about 198 days in the shortest. Potency of our

evaluation method for mechanical behavior of the pedal was discussed and new guide to predict fatigue life of a bicycle pedal was
proposed.
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Fig.1 Dynamic strain measurement system
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Fig.2 Position of the strain gauge on the pedal
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Fig.3 Positional relationship between sensors 1 and 2
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Fig.4 Bending moment in the pedal shaft
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Fig.5 Bending moment in the pedal shaft (189~192s zone)
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Fig.6 Bending moment from the point of view centered at the
crank rotation
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Fig.7 Bending moment from the point of view centered at the
pedal shaft
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Fig.8 Relationship of bending moment to fatigue
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