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Abstract:

The percentage of aged persons in society is increasing, and their physical deterioration has become
a socioeconomic problem. For example, in late 2004, the population of aged persons in China has
reached 143 million. Osteoarthritis (OA) is very prevalent in old people. Studies showed that
adequate exercises would generate positive effects to OA patients. Therefore, devices that can help
people with weak muscle strength or OA are in great need. Researches were conducted to develop
exoskeletons that can provide assistance for elderly and disabled people. These exoskeletons have
two limiting factors that prevent them from practical applications: (1) Lack of safety: the leg
exoskeleton usually uses motor to directly drive a leg to move, so that has the potential of danger;
(2) Short life: it is not energy efficient to only use motor to provide assistance. More energy
efficient actuators are desirable. In our research, a new hybrid assistive knee brace was developed
utilizing a magneto-rheological (MR) actuator. The MR device can function as a clutch or a brake
as needed. While functioning as a clutch, the output inertia can be made small and the system is
much safer than the direct use of motor; while functioning as a brake, the MR device can produce
large torque while consuming little power. The prototype of the MR actuator was fabricated and
experiments were carried out to investigate the characteristics of the MR actuator. The results
showed that the MR actuator is able to provide sufficient torque needed for normal human
activities. Experiments of the MR actuator under control were performed to study the torque
tracking ability of the system. A testing structure was developed for testing the knee brace. The
motion of the knee brace in the testing structure was analysed. Experimental results showed that the
developed knee brace can provide proper assisting torque as expected.
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