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st 1 azeededwiudauuinina bilasumieienauivesAsaNITUYNATY
Fig. 1 An instrument for fixing a bracket at the center of acrylic pedestal

sl 2 wivesATANTIAAKLSIINALAT
Fig. 2 An acrylic pedestal with a bracket

sUA 3 iasevdedmiudiuuuinina bilaynnssviniugueuasuiiveaa
Fig. 3 An angle adjustment instrument
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Fig. 4 The relationship of instruments before the experiment
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Table 1 Mean of static frictional force and standard deviation (S.D.) of 4 wire-bracket couples at wire-bracket angulations of

0 and 1 degrees

Angle 0 degree 1 degree
Wire types Mean S.D. Mean S.D.
Stainless steel (SS) 0.616 0.105 0.731 0.118
Beta Il Titanium (BT) 0.942 0.071 1.155 0.182
Colored TMA Honeydew (HD) 0.866 0.144 0.875 0.160
Nickel-Free Titanium Beta Ill (NF) 1.073 0.219 1.155 0.189
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Fig. 7 The relationship among wire size, bracket slot, bracket width, and GC
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Stainless Steel Bracket and Three Types of

Low-Friction Beta Titanium Alloy Wires
at Different Second-Order Angulations

Abstract

The purpose of this study was to assess the difference of static frictional force between
stainless steel brackets and low-friction beta titanium alloy wires at different second-order
angulations. Stainless steel brackets with 0.018 inch x 0.025 inch in slot (mini dyna-lock,
3M Unitek) were tested. Four types of orthodontic wire alloys with 0.016 inch x 0.022 inch
in dimension used to this study included Stainless Steel Archwire (Ormco), Beta Il Titanium
Archwire (3M Unitek), Colored TMA® Honeydew (Ormco), and Nickel-Free Titanium Beta lll
Archwire (Masel). They were tested at second-order angulations of 0 degree and critical angle
(1 degree). Static frictional force was evaluated using a Lloyd Universal Testing Machine.
Each test was performed with a new bracket-wire sample. All experiments were carried out at
aroom temperature in the dry state. One-Way Analysis of Variance and multiple comparisons
were used for testing the difference of static frictional force of wire types at the same second-
order angulations. Independent-Sample t test was used for testing the difference of static
frictional force of 2 second-order angulations in the same wire. The results showed that,
at 0 degree, stainless steel wire had statistically significant lower static frictional force than the
other 3 types of low-friction beta titanium alloy wires (p < .05). No significant differences were
found among low-friction beta titanium alloy wires. At 1 degree, stainless steel wire and
Colored TMA Honeydew wire showed lower static frictional force than Beta Ill Titanium and
Nickel-Free Titanium Beta Il wires with statistical significances (p < .05). No significant differ-
ence was found between Stainless Steel and Colored TMA Honeydew wires. The static
frictional force was increased when the second-order angulations were increased to 1 degree.
However, there were significant differences of static frictional force only in Stainless Steel wire
and Beta Il Titanium wire (p < .05).

At 0 degree, there were no statistical differences of static frictional force among three
types of low-friction beta titanium wires. At 1 degree, however, Colored TMA Honeydew
showed the lowest static frictional force when compared with the remained two types of
low-friction beta titanium wires. Thus, when tooth movement with sliding mechanic on beta
titanium wire is needed, Colored TMA Honeydew may be the optimal choice in such situation.

Key words: low-friction beta titanium alloy wire; static friction
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