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## 5170484021: MAJOR Mechanical Engineering
KEYWORDS: knee mechanism in leg prosthesis/ natural motion of walking knee/
polycentric mechanism

Sompong Charoenboonvivat: Design of Knee Joint Mechanism for Leg

Prosthesis, Thesis Advisor: Pairat Tangpornprasert, Ph.D., Thesis Co-Advisor:
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Significantly, knee mechanism in leg prosthesis is the key that enables

Chanyaphan Virulsri, Ph.D., 100 pp

transfemoral user to walk naturally. Hence, the knee mechanism must be able to create
natural motion of knee. In solving these problems, this research aims to several
objective(s. First, Design knee joint polycentric mechanism which mimicry natural motion
of knee while walking and can provide stability at the whole position of gait cycle.
Second, each part of the mechanism should be ease of machining and the mechanism
need to have as few parts as possible for the reason of effortless assembling. Last, the
mechanism must pass strength and life cycle test of ISO 10328:2006.

This research starts from collecting natural knee motion data which be used to
synthesize kinematic diagram. The kinematic diagram is simplified to have fewer parts
as a result of lessened knee joint part number. Next, assembly design is created then
loop of practical function test and redesign are introduced to develop final design. A
walking test by volunteer is made to observe and discuss the result from the user.
Before bring the final design to test strength and fatigue, finite element method analysis
is employed to adjust some critical point dimensions. While testing, heel strike and toe
off position is set up because maximum of knee load occur in those positions. Finally,
after the mechanism can sustain static load and cyclic load testing which follow ISO
10328:2006 then the knee joint mechanism is fully functional.

Consequently the knee joint mechanism meet all objectives, the designated knee
joint mechanism allows its user to walk naturally, has few parts as possible and be able

to efficiently sustain walking load with respect to ISO 10328:2006.
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¢iaina1n Computer Numerical Control
£/81141n Finite element method
¢ia1181n Ground reaction force
£i81191N Instantaneous center of zero velocity
£i81Na1Nn Safety factor
£i83191N Stainless steel 304
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N84 Linkage 1849na'ln Linkage 7 3 lunalnuwuudfsinuse (Four-bar

linkage mechanism)

u1eD Linkage 129naln Linkage 7 4 lunalnuuvdfinusie (Four-bar

linkage mechanism)
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