81

bbb booboobouobouobboobooon

0000000000 0OoOOoofoooOoot"oooooRes

3 Dimensional Modeling of the Femur and Consideration of the Artificial Hip Joint Choice Using FEM Analysis

Yuji MURE, Kenji NAKANISHI and Toshiyuki ONISHI

This study suggests technique to make the 3D model of the femur having complicated shape for an individual patient

easily.

principal axes distribution of 3D model were determined.

In addition, moment of inertia of the above 3D model and principal axes of any section were computed and
It could be clear that the femur absorbed a shock by twisting

the femur itself for external force. When a mechanical structure is designed, the above information provided in the living

body becomes useful. Furthermore, elastic stress of the normal femur and the femur which was inserted in an artificial hip

joint were analyzed by FEM. Then, some conditions to select the artificial hip joint were discussed.

Keyword : Biomechanics, Femur, Stem, Elastic Stress Analysis, FEM
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Fig.O Sequential figures representing preoperative
simulation of the Stem mounting used for 3D CAD
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Figures representing 3D models used for

FEM, load conditions and restraint conditions

Femur with Stem-A  Femur with Stem-8
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ELEMENTE- 5168 ELEMENT 52317

Mormal femur

NIDES  07ER
ELEMENTE: 46702

Fig.10 Models that were divided into elements by an
automatic element division function of FEM software

Tabled Material properties of the model®”
Model Young®s modulus | Poisson®s ratio
Femur 12GPa 0.30
Cup-1 1MPa 0.49
Cup-2 500MPa 0.20
Base 12GPa 0.30
Socket 12GPa 0.30
Stem-A 115GPa 0.28
Stem-B 205GPa 0.30
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Fig.11l Figures representing effective stress

distribution on the normal femur
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MNormal

Fig.13 Figures representing effective stress
distribution in a cross section of the normal

femur and the femur with a inserted stem
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Fig.14 Effect of the Stem shape on effective stress

calculated in a cross section of the femur
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Fig.15 Effect of the Stem shape on max principal
stress calculated in a cross section of the femur
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