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ABSTRACT

This thesis presents the design and development of Orthotic Knee Joints for
patients with Myasthenia gravis. This orthotic knee joint is designed to work with an
automated control system consisted of sensors and solenoid locks. The aim of this
project is to design an orthotic knee for patients with muscle disease, which will work
together with solenoid lock and sensors to assist patients to work as naturally as
possible.

The process in this thesis consists of first studying existing orthotic knee
design. Secondly, we study the natural walking gaits for normal people and patients
with myasthenia gravis. Thirdly, we design a prototype orthotic knee utilizing a
solenoid as its mechanism and control with sensors. This thesis focuses on the
mechanical design aspect of this orthotic knee, which will then be integrated with
locking and unlocking mechanism. The prototype knee was put through durability
tests that consist of locking and unlocking knee under no load conditions and with
load. Additionally, the strength of the knee was tested with CBR. Results showed that
the orthotic knee can hold a maximum weight of 119.86 Kg. The competency test
results showed that the knee can be locked and unlocked using solenoid with 949%
accuracy. The designed knee can function together with solenoid lock to produce a

natural walking assistant mechanism.
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