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Three-dimensional finite element analysis of hip joint replacement

Huiming Gongl, Liang Houl ,Gui Fengye2 .Department of Mechanical & Electrical Engineering of Xiamen University,
Xiamen, 361005 2 Zhongshan hospital Xiamen University 36100

[Abstract] Objectives In this paper, the finite element model of femur hip replacement is established, and the corre-
sponding static analysisis carried out to get the effect which the different material propertiesimpacts on hip replacement.
Methods based on the basic conception and theory of Reverse engineering and finite element, the DICOM format of orig-
ind CT dataisread by MIMICS to reconstruct the femur 3D model. Based on the geometric anatomical state of hip med-
ulla cavity, the individual femur prosthesisis designed by CAD software. Two models are assembled in the ansys to put
upjoint coupling analysis! Results thefemur model isaccurately constructed and the individual prosthesisis designed.
The material assignment is applied by MIMICS based on gray scale; thefinite element model material of femur isrealized
in unevenness and anisotropism. Thefemur stressis simulated after three different material s of the femur hip replacement.
Conclusion the prosthesis by CFR/PSF is better in line with human physiological environment than the others, the stress
shelter is weaken, it is better for stress to transfer the prosthesis to femur. The research offers some helpful bases for the
design, replacement and life of artificial hip joint. And the results revead that the method is more reasonable and reliable.
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