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Abstract .

torque force using three-dimension finite element analysis. [ Methods] After established new mini-implants and bone block models, a

[Objective] To investigate the influence of neck design of mini-implant on the primary stability after loading with

torque force equaling to 6 N+-mm was applied on the top of mini-implants. Set the range of the enlarged mini-implant neck parameters
value: height 0 ~ 2 mm, diameter 1.3 ~ 1.6 mm and taper 0~60°. Fixed two variables and investigated the action of cortical bone
maximum equivalent stress (Max EQV), cancellous bone maximum equivalent stress (Max EQV), and maximum displacements
(Max DM) of mini-implants as another variable changing under torque force. [ Results] With the increase of H, Max EQV in cortical
bone and Max DM of mini-implant showed a trend of decrease, but the variation amplitude decreased when H exceeds the thickness of
cortical bone. There was a decrease in the cortical bone Max EQV and mini-implant Max DM as D increased. In this research range,
the stability was good when T equaled to 15°. [ Conclusion] The neck of new mini-implant should be designed with large diameter,
enough height not less than cortical bone thickness and appropriate taper angle under torque force.
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Fig.1 The structure of new mini—implant
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Arrows ; the way to load torque force
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Fig.2 Loading with torque force
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Table 1 Max EQV and Max DM of all models

Cortical bone Cancellous bone ~ Mini—implant

Model
Max EQV/MPa  Max EQV/MPa ~ Max DM/pum
HOO 7.94 0.52 4.50
HO5 8.53 0.52 3.90
H10 8.17 0.53 3.61
H15 7.67 0.53 3.40
H20 7.31 0.52 3.27
D13 8.70 0.54 3.96
D14 7.67 0.53 3.40
D15 6.79 0.53 2.98
D16 6.07 0.53 2.67
TOO 7.5681 0.64 341
T15 7.66 0.53 3.40
T30 7.67 0.53 3.40
T45 7.67 0.54 3.40
T60 7.62 0.54 3.37
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Max EQV focused on the border between mini—implant and bone

tissue(MPa).
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Fig.3 Maximum equivalent stress of cortical bone

N.53735 Max

. 047765
041734

L 035824

0 23383
. oz
E 0115342
0.0sa717
1.2498e-5 Min

F

X

Max EQV focused on the upper area between mini —implant and

bone interface (MPa).
B4 RRBEUENEE

Fig.4 Maximum equivalent stress of cancellous bone
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Fig.5 Maximum displacement of mini—-implant
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Fig.6 The maximum equivalent stress and maximum

displacement change of variate H
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Fig.7 The maximum equivalent stress and maximum

displacement change of variate D
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Fig.8 The maximum equivalent stress and maximum

displacement change of variate T
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