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This research aimed to study the wear behavior of the tibial insert using the
finite element method. The major mechanical parameters that affect wear and tear
are examined, including the geometry of total knee arthroplasty, sizes, and materials
of the tibial insert. The first part of the study is to determine the influence of contact
pressure and the contact area between the femoral with the tibial insert of different
geometry by simulation method on a computer program with finite element method,
actual testing. The second part is to study the tribological behavior of the pin-on-disk
standard test by developing a finite element wear model and analyzing the results
against the actual test. And finally, the third part is a study of wear behavior on the
tibial insert under simulated conditions under ISO-14243 testing standards to analyze
the mechanical factors affecting and use cycles of wear on the tibial insert. The tibial
insert parts have been compared between high molecular weight polyethylene
(UHMWPE) and polyetheretherketone (PEEK) materials. The study found that the
contact pressure in the tibial insert between the computer simulation and
experiment values was similar for the first. part. The difference has ranged from
4.29% to 57.3%, a significant difference due to experimental limitations. The results
of the wear analysis on the computer simulation are similar to the pin-on-disk test. In
addition, the predictive effect of the wear behavior on the tibial insert parts was
similar to that of the standardized test. The factors affecting the wear behavior on
the tibial insert include mechanical properties, design, sizes, and geomegic of the
total knee arthroplasty. Finally, the results from the comparative test confirmed the

validity of having similar results and are in the same direction.
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