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An isokinetic exercise equipment for the lower limb in the standing position
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Abstract: This research supposes the isokinetic exercise equipment for the lower limb, which realises the closed kinetic
chain training loading on muscles in the standing position and is applied an Electro-rheological (ER) fluid. An ER
fluid is a functional fluid whose apparent viscosity can be controlled by the applied voltage. Brakes using ER fluids
can control their resistive torque reversibly and at high speed response, so that they can be applied for simple and
safe training systems. This paper reports a prototype of the isokinetic exercise equipment and its basic experiments.
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Fig. 1 Conceptual Design of ER Brake
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Fig. 2 Ideal model of particle type ER fluid
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Fig. 3 The isokinetic exercise equipment for the lower limb



Fig. 4 Prototype of the isokinetic exercise equip-
ment for the lower limb
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Fig. 6 Voltage and braking force relation of the prototype
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Fig. 8 Screen while exercise
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Fig. 9 Result of isokinetic exercise at 0.30 m/s

1 -5 T T T T
1100
2 1r Z,
g S
z g
o [0
9 lso &
> 0.5f 5
2
_J h
0
1 1 1 0
4 5 6
Time [s]

Fig. 10 Result of isokinetic exercise at 1.0 m/s
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