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Finite element analysis research of magnesium alloy cannulated screw
internal fixation for femoral neck fracture
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Abstract: This research explores the biomechanical properties of magnesium alloy hollow screw internal
fixation for the treatment of femoral neck fractures by finite element analysis, with an intention to provide new
ideas for the clinical treatment of femoral neck fractures. A case of young healthy volunteers’ lower limb CT data
was stored and a three-dimensional femoral model was established. The femoral mesh was established in the
Mimics plug-in module “3-matic”, with which the mesh material properties were assigned. Subsequently,
Solidworks 17.0 software was used to establish a hollow screw model. The above two 3D models were then
input into Workbench 2020 software, where they were assigned with the hollow screw magnesium alloy and
titanium alloy material properties for comparative analysis. The peak value, stress distribution value and femoral
displacement of the femur and the hollow screw from the analysis were recorded. The maximum stress of the
titanium alloy screw internal fixation model was 357.27 MPa, and the maximum displacement was 0.034 mm.
On the contrary, the maximum stress of the internal fixation model of magnesium alloy screws was 311.27 MPa,
and the maximum displacement was 0.034 mm. Hence, there is little difference in the results of hollow nails of
different materials between the two groups. It can be concluded that the mechanical properties of magnesium
alloy hollow screws are similar to those of the traditional titanium alloy hollow screws, and magnesium alloys
are more compatible with the human body. Therefore, it is possible to consider using magnesium alloy hollow
screws instead of titanium alloy hollow screws to treat femoral neck fractures.

Key words: femoral neck fracture; magnesium alloy; titanium alloy; finite element analysis
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