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Static and Dynamic Mechanics Analysis on Artificial Hip Joints

with Different Interface Designs by the Finite Element Method
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6 Conclusion

The structure of an artificial hip joint is different from that of natural hip joint in which a
cartilage layer covers the femoral head. This may significantly affect the mechanical
characteristics of the joint. In this paper, four artificial joint models were proposed, two
with an artificial cartilage layer covering the femur head, which is more similar to nature
human joint, and two without the artificial cartilage layer. The static and dynamic
mechanical properties of the models with different prosthetic materials were investigated
by FEA. These properties include peak deformation, stress and strain, and the stress
distribution. The effect of the metallic cup fixing the UHMWPE acetabulum was also
investigated. The cartilage layer can spread the load and reduce the peak stress and
deformation. The mechanical properties of the model with artificial cartilage layer and a
Ti6A14V cup are the best of the four models. This may provide useful information for the
evaluation and redesign of an artificial hip joint.
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