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A Study on Improvement of Correction Bracket Performance
Using Optimal Structural Design
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ABSTRACT

There has always been a demand for orthodontic treatment. Orthodontic treatment allows tooth to be arranged by
flexible arch wire fixed with tooth-attached brackets. Arch wire generate constant pressure to tooth brackets which
moves the teeth to proper place. When the bracket transmits force, the braced wing of the bracket may deform.
Deformed tie wing will lead to lost tension of elastic ligature. Then, lacking grip between tie wing and ligature might
delay the tooth movement. Furthermore, tooth brackets used for orthodontic treatment make contact with in direct
oral surface and this cause feeling of irritation that comes from height of tooth braces. This study suggests an optimal
teethe bracket design to make up for inconvenience by shorten the height of bracket and complement the shape of
bracket to reduce strain rate using finite element analysis. As a result, new optimal design of teethe bracket indicates
lower strain rate of the bracket wing and takes good effects of shorten body height in terms of convenience.
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Fig. 1. Boundary condition.

ekl Hthgtol 108kef o]== oF 106N ©]Th9].
A2 AL A A L Z(Static Structural) @] $(Force)S AR5}
of Ao R 47 $39] 3] ZGH| 106NS A&

RhE AT A o] 725k A1 A1 %, 2022

319 a, 14 E(Fixed Support)S AHE-dlo] AT Lo
3] &z AL 1o 243rh23] Table 1- Stainless

steclt Alminad) € 0 2 qHEo] A 7|2me e 9o} Pe

a4 7ol wet 217} MRS wlo] WS E2
Ehdl Aol
Table 1. Strain results of Stainless steel [mm/mm]
Material Minimum Maximum Average
Stainless | 4.9679¢-007 | 8.8149¢-003 | 1.0004¢-003
Alumina 2.8516e-007 | 6.7424e-003 | 7.8406e-004
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Table 2. Stainless steel strain rate by shorten height

Type Minimum Maximum Average
h-0.05Smm | 4.7537e-007 | 1.0394e-002 | 9.8791e-004
h-0.1mm 4.5726e-007 | 1.0257e-002 | 9.5457e-004
h-0.15mm 5.094e-007 | 1.0496e-002 | 9.5144¢-004
h-0.2mm 4.2241e-007 | 9.2063e-003 | 8.5575e-004
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Fig. 2. Stainless steel bracket rate by shorten height
[mm/mm].
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Table 3. Alumina strain rate by shorten height

Type Minimum Maximum Average

h-0.05mm
h-0.1mm
h-0.15mm

h-0.2mm

1.9636e-007
2.7178e-007
2.0616e-007

2.06e-007

8.1429¢-003
8.7216e-003
8.8959¢-003
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Fig. 3. Ceramic bracket Strain rate by shorten height
[mm/mm)].
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Fig. 4. Supplement design: (a) Upper supplement, (b)
Double bar supplement, (c) Under supplement.
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Average Strain Comparison (Stainless Steel)
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Average Strain Comparison (Ceramic)
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Fig. 5. Supplements average strain rate by materials: (a)
Comparing average strain rate of Stainless bracket,
(b) Comparing average strain of Ceramic bracket.
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Fig. 6. Strain rate of New design.

Table 4. Strain rate by shorten height

High

Type Minimum Maximum Average
Stainless 1.4779e-006 | 7.2817e-003 | 6.9287e-004
Ceramic 8.4121e-007 | 6.1549¢-003 | 5.4992e-004

Fig. 7. Final optimal design.
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Table 5. Strain rate by shorten height
Type Minimum Maximum Average
Stainless 1.3234e-006 | 2.1971e-003 | 2.875e-004
Ceramic 6.4727e-007 | 1.7859e-003 | 2.3055e-004
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Fig. 8. Strain rate of Final design.
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