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Study on Structural Characteristics of Orthodontic Anchor-screw
and Its Pull-out Mechanism
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Abstract: The objective of this study is to investigate the structural characteristics of orthodontic anchor-screw and its pull-out

mechanism, using nonlinear static analysis of the finite element method (FEM). The nonlinear static analysis was performed using

three-dimensional finite element analysis. The maximum stress and the stress distribution of the anchor screw and the jawbone by
the FEM analysis is confirmed. The cortical bone defections by a orthodontic force at the implanting position and the anchor-screw

may be detached from jawbone.
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Fig.1 (a) Anchor-screw
(b) Anchor-screw inserted into the jaw bone

(b)

Fig.2 (a) Anchor-screw inserted into the model bone

(b) Tension testing machine
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Tablel. Pull-out test results
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Fig4. Stress distribution of the nchor—screw and jaw bone
Table2. FEM analysis results

Load [of Number 1st 2nd 3rd Average

0 7330 6820 6880 7010

200 6220 6730 5220 6060
(11%)  (4%)  (-26%)  (-14%)

400 5750 6330 5400 5840
(-18%)  (-10%)  (-23%)  (-17%)

600 5470 6180 5440 5700
(-22%)  (12%)  (-22%)  (-19%)
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Load [gf] 200 400 600
Maximum stress of the bone [MPa] 8.7 17.1 25.2
Maximum stress of anchor-screw [MPa] 21.9 44.6 67.4
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Table3. Tensile strength of the materials

Material Titanium Cortical bone Cancellous bone

Tensile strength [MPa] 510 93 5.6
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