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Numerical study on the stability of micro - implant with different
pitchs for immediate loading

XU Yong-giang'?, ZHANG Dai-quan®, JIANG Wen-tao', FAN Yubo® (1. Laboratory of Bio-
mechanical Engineering, Sichuan University, Chengdu 610065, China; 2. School of Civil Engineering and
Architecture, Southwest University of Science and Technology, Mianyang 621010, China; 3. Department of
bioengineering, Beihang University,Beijing 100191, China)

Abstract: Objective To study the stability of micro-implant orthodontic anchorage (MIA) with different pitch in
the case of immediate loading. Method Employing 3D finite element analysis method, the stress and dis-
placement distribution on the bone interface of MIA with different pitch (0.3 mm .05 mm .07 mm and 1.0 mm,
respectively), which was 147 N loaded vertically in the major axis direction, were analyzed. Result The pitch
affected the stress distribution significantly, because the maximum stress increased with the pitch decreasing
and the impact of pitch on stress distribution on neck and central locations of MIA were different; to decrease
the pitch could reduce the max displacement of the jaw, but the impact of pitch on displacement distribution of
MIA was not significant. Conclusions In the case of immediate loading, MIA with pitch 0.5 mm - 0.7 mm is
suggested to be selected as orthodontic anchorage in the clinic.
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(a) (b) (¢) (d)
Bl #HEEESEFEER (a) 0.3 mm;(b) 0.5 mm;(c¢) 0.7 mm;
(d) 1.0 mm
Fig1 The real models of MIA (a)0.3 mm;(b)0.5 mm;(c)0.7
mm;(d) 1.0 mm
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Fig.2 The meshing, load case and

boundary conditions on the model
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S.Mises
(Avg: 100%)

E3 HZmENAEEEREFEMFEE LR (a)
0.3 mm;(b) 0.5 mm;(c) 0.7 mm;(d) 1.0 mm

Fig3 comparison of von - mises stress distribution on
the contact surface of MIA with different pitch in the case of
immediate loading (a)0.3 mm;(b)0.5 mm;(c)0.7 mm;
(d)10 mm
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Fig4 The curve of Von-Mises stress along the long
axis of MIA with different pitch in the case of immedi-
ate loading
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Fig5 The curwe of the maximum stress
on the neck of MIA with different pitch
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Fig.6 The curve of the maximum stress in
the middle of MIA with different pitch
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Tab.2 Maximum values of displacements along X direction
{m)

PR MIA e BRA IR
0.3 mm 4.75 0.29 4.56
0.5 mm 4.75 0.51 4.56
0.7 mm 4.91 0.72 4.61
1.0 mm 5.11 0.89 4.73
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Tab.3 Maximum values of displacements along Z direction
{pm)

B MIA ke RIAX NI

0.3 mm 4.65 0.31 4.46

0.5 mm 4.71 0.51 4.51

0.7 mm 4.77 0.61 4.53

1.0 mm 4.85 0.87 4.61
%4 xz FENNES
Tab4 Values of xz plane’s rotation angles(°)
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[0 0.361 0.367 0.371 0.376

y|—x
z
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Fig.7 Schematic diagram of x-z plane’s rotation
at specific location
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