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Structural Design of Lower Limb Exoskeleton for
Rehabilitation and Simulation
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Equipment, College of Mechanical Engineering, Tianjin University of Science & Technology, Tianjin 300222, China)

Abstract: Aimed at the existing problems of lower limb exoskeleton for rehabilitation, such as overweight and poor man-
machine compatibility, a new lower limb exoskeleton for rehabilitation was designed according to the characteristics of hu-
man walking gait. A linear actuator movement with a servo motor combined with a ball screw was adopted so as to get as
close as possible to the movement of lower limb skeletal muscles of human beings. Carbon fiber and aviation aluminum were
used to reduce the weight of the device. An adjustable structure was also designed to guarantee the man-machine compatibil-
ity. Dynamic simulation proved that, wearing the new device, human body can complete the walking process at the normal
gait, which indicates the reasonableness of the design.
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Fig. 1 Muscle driving principle diagram
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Fig. 2 Change of hip and knee joint angle
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Fig. 8 Experimental gait curve and the device simulation
curve of human right hip joint and knee joint
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Tab.1 Parameters of dynamic elements of hip joint and

knee joint
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