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Finite Element Analysis of Compressive Properties of
Porous Alumina Bioceramic Scaffold

CHENG Zhe, ZHANG Mu, LIU Zhenhua
(School of Materials Engineering, Shaanxi Polytechnic Institute, Xianyang 712100, China)

Abstract: The biomechanical analysis of human femur was carried out, and the compressive properties of porous alumina
ceramic scaffolds were analyzed by finite element method. The results show that the static stress of femur is 7.2 MPa when
the body weight is 65 kg. Taking 7.2 MPa as the external load of femur implantation, finite element analysis is carried out.

The A33 model with 69.7% porosity and 620 microns diameter is obtained through the comparison and analysis of the

compression performance with the single-hole configuration model with different pore diameters and porosity.
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Fig.l Structure ofhuman femur
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Fig.2 The force briefdiagram of the human body with single foot standing
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Fig.4 3D model of straight pore
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Tab.l The parameter table of the pore arranged in
different ways

LI U5 FLEEDIp-m  spfmdcAn FLESEEP(%)
A3l 650 13 50.1
A32 630 15 59.5
A33 620 17 69.7
A34 610 19 79.3
N A21 440 19 49.2
AL A22 450 21 59.5
E;ED A23 460 23 70.1
A24 470 25 80.7
All 210 40 49.6
Al2 226 42 59.9
AL3 240 44 69.9
Al4 250 46 78.5(fA1H)
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Tab.2 The physical parameters of A1203
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Fi&5 The schematic diagram ofthe mould with loading mode
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Fig.6 Stress ofthe optimal model of human femur as a function ofthe strain
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