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Development of Knee Joint Simulator for
Measuring Reaction Forces on UHMWPE Inserts

Itsuo SAKURAMOTO ™! and Atsushi TAKEMOTO
Abstract

The goal of this study is the development of Ultra High Molecular Weight Polyethylene (UHMWPE) inserts which
have high resistance for damages by wear and delamination. To investigate the mechanism of delamination, stress
analyses on the UHMWPE tibial insert of the artificial knee joint have been done using Finite Element Methods (FEM).
To apply FEM to the stress analysis of the UHMWPE, it is necessary to determine the parameters of the mechanical
model of the UHMWPE and obtain input load data. A knee simulator machine controlled by four AC servo motors was
designed and built to measure contact stresses at the surface of insert during a gate cycle of patients. The machine have
four degrees of freedom: flexion and extension, inward and outward rotation, anterior and posterior translation, and
upward and downward translation of femur.
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