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Reconstruction and application of three dimensional finite element analysis

model of single self-tapping screw of simple external fixation
ZHENG Yi',YIN Qingshui’,YUAN Hengxin’, WANG Zhiyun®
( 1. Graduate School ,Southern Medical University;2. Department of Spine Unit 2,Orthopaedic Hospital
Guangzhou General Hospital of PLA ;3. Department of Biomedical Engineering,Zhongshan School of Medicine ,
SUN YAT-SEN University)

[ Abstract]Objective : To establish three dimensional finite element analysis(FEA) model of single external fixation screw penetrating
into tibia shaft. Methods : Softwares of Mimics, Pro/E, Geomagic Studio, Ansys Workbench13 were used to set up FEA model of tibia—
screw assembly successfully;results after applying force and moment loads were observed. Results : The shaft of tibia and single exter—
nal fixation screw generated 3 710 volume meshes,6 952 nodes. Von—Mises stress and Total Deformation revealed the maxium stress
of the screw and total deformation were located at contact surface and screw tail respectively. Conclusions ; Three dimensional tibia—
screw assembly model can provide basis for quantitative studies of stresses of the screw and the tibia as well as for biomechanical
study of screws made by different materials and with different loads.
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Tab.1 Max equivalent stress and total
deformation after applying different force loads

AR (N ) BETRARNS (MPa) B (mm)
200 31.36 0.36
400 62.72 0.72
600 94.08 1.08

F2 FEAESFEFGHTEITHNEANAMETRE
Tab.2 Max equivalent stress and total

deformation after applying different moment loads

MLwa (N ) BBETRCRN) (MPa)  BASP & (mm)
2000 367.83 1.93
3000 551.74 291
4000 735.65 3.87
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