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Effects of different pedaling rates on joint movement and crank torque, joint torque during constant work rate pedaling
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Abstract: There is diversity in the combination of the loading and the pedaling rate when the constant work rate pedaling.
So that combination pattern is infinity. As a result, it changes the joint torque, the muscle activity, and the energy
consumption, etc. The study of the pedaling rate with high energy efficiency is admitted when the pedaling is operated at
the high constant work rate; however the study at the work rate used by rehabilitation is few though. Moreover, it is
possible to change the number of replications within the fixed time if the pedaling rate changes, which influence the
amount of a muscle activity. The purpose of this study was that the influence given to the characteristic of the amount of a
crank torque and joint torque, joint movement. Result of this study, range of ankle joint sifts to plantal flex range. And
range of knee joint sifts to extension range, too. Joint angular velocity increased with the increase in pedaling rate. Crank torque
decreased with the increase in pedaling rate. Ankle joint torque decreased with the increase in pedaling rate. But, Knee joint torque

increased with the increase in pedaling rate.
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Ankle joint torque

t; = jial —ng(xxo—x;) —fo(y1 —yyo)

—ny(x; —xx) — filyyr —yn) (N

Knee joint torque
ty = tj+ja2 —n(xx; — X2) — f1(y2—yy1)

—1y(Xp— XXg) — Ha(yy2— y2) 2)
f,= f,—mx1 3)
n;=ng—m;(yl+g) “
f=f, — m,x2 )
ny=n; —my(y2+g) (6)
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Fig.5  Joint angular velocity
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Fig.5  Joint angular velocity
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Ankle joint torque | Knee joint torque
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