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ABSTRACT

ABSTRACT

Lower limb exoskeleton robot is a wearable,interactive bionic robot.It consists
mechanical system,power system,drive system,sensing system and information
analysis processing system.Its characteristic is fine structure,fast response and stable
performance.lt can be used for lower limbs paralyzed patients,the elderly,military
personnel and so on.With the help of the exoskeketon robot to assist the paralyzed
patients to extend/bend the paralyzed leg regularly,it can promote the blood
circulation,prevent muscle strophy and increase the chance of rehabilitation of the
patient’s leg.Elderly due to the muscle fiber atrophy and muscle recession,up and
down stairs is slow and laborious.But they can up and down the stairs easily and
quickly with the help of lower limb exoskeleton robot. With the development of
science and technology,the soldies need to load more individual equipment now
which directly reduce the soldiers marching speed and reduce the march distance.It
can improve the flexibility and endurance of the soldiers and enhance the mobility of
the troops while the lower limb exoskeleton share part of the weight of the
equipment.As China has gradually entered the aging society,the development of lower
limb exoskeleton robot can replace the nursing staff to meet the needs of the
community and ease the pressure of the labor shortage,on the other hand,it can
enhance the combat capability of the soldiers which can enhance the defense
capability and stable the position of the country.

This paper describes the design of the lower limb exoskeleton robot linkage
mainly which consists the functional design and analysis of the mechanical
structure,modeling which for simulation and drawing the engineering drawings. The
functional design and analysis of the mechanical structure include three parts which
are the design of the link mechanism,the calculations of each joint’s space coordinate
from different position and orientation and the equations of motion of the ball-like
hinge.Modeling and simulation by the software of ADAMS can test the correctness of
the theoretical analysis. The drawing of engineering drawings is based on the verifed

diagram of the mechanical structure.It needs to design the structure from meeting the



ABSTRACT

movement demand of the human’s each joint and having adjustable mechanism to fit
the people whose body is within a certain scope first and then draw the assembly
and part drawings.

After designing,the height range of the mechanical structure of the lower limb
exoskeleton robot is 1051mm to 1251mm.Its maximum lenth is 654mm.Its width is
385mm.In addition to the ankle rotation in the direction of dorsiflexion/plantar
flexion,the mechanism can meet the different rotation requirements of the human
lower limb joints. The weight of the mechanism is about (7.214+1)kg.It is suitable for
the people whose distance from hip to the ground is within the range of 851mm to
1051mm,whose hip width does not exceed 375mm and whose weighing is less than
80kg.

Key words:Exoskeleton;Robot;Booster legs; The Design of Mechanical Structure
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