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Mechanical Design of Active Prosthetic Knee Adapted with
Uneven Terrain

Dr. Neruda Barakat*
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Alaa Saidi®

Abstract

The currently available commercial prosthetic knees simulate the human knee by performing
a single rotational movement (extension/flexion), also, research studies in this field focus on
the same thing, this research aims to reach an applicable new design of prosthetic knee joint
that performs two rotations, in addition to its ability to get as close as possible to the
kinematic and kinetic specifications of the intact human knee during level-ground walking.
The joint in this research is U-Joint type which provides two rotational movements, the first
rotation (extension/flexion) which is responsible for level-ground walking is controlled by a
Series Elastic Actuator SEA, and the second rotation (Abduction/adduction) which is
responsible for adapting to uneven terrain is controlled by a passive gas spring. The design
was made to be convenient for a Syrian male of average height and weight, four criteria were
determined for the design to achieve: adapting with uneven terrain, strength, appropriate
weight and size, and matching the kinematic and kinetic specifications of the intact human
knee, the first three criteria have been achieved. As for the fourth criterion, its achievement
requires a control system capable of simulating the work of a healthy knee, preferably of the
type of impedance control.

Keywords:

prosthetic knee, series elastic actuator, extension/flexion, abduction / adduction, finite element
study, structural study, static study, fatigue study.
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