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Machine

Relationship between a stainless steel wire and bracket while testing with the Shimadzu Universal Testing
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Table 1 Mean, standard deviation, minimum and maximum of static frictional force
Group Mean Standard deviation Minimum Maximum
1 0.365 0.028 0.323 0.410
2 0.370 0.025 0.307 0.410
3 0.396 0.0273 0.359 0.490
4 0.984 0.033 0.912 1.067
5 1.002 0.032 0.956 1.099
6 1.050 0.057 0.980 1.171
7 1.326 0.018 1.297 1.359
8 1.328 0.018 1.299 1.359
9 1.409 0.013 1.388 1.429
10 1.558 0.068 1.373 1.643
11 1.578 0.034 1.503 1.637

12 1.612 0.020 1.583 1.673
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Fig. 2 Comparison of the static friction between stainless steel wire and bracket ligated with elastomeric ligature

fabricated from 4 formulations of epoxidized natural rubber with 3 different cross section configurations.
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Abstract

Objective To compare the static frictional forces between stainless steel wire and bracket ligated with
elastomeric ligatures fabricated from 4 formulations of epoxidized natural rubber, and 3 different cross

section configurations.

Materials and methods The 0.016 x 0.022 inch stainless steel wire was used with the 0.018 x 0.025
inch slot first premolar standard edgewise stainless steel bracket, and ligated with elastomeric ligatures
fabricated from 4 formulations of epoxidized natural rubber, which were epoxidized natural rubber
without silica, with 30% silica, with 45% silica, and with 55% silica. Each formulation had 3 different
cross section configurations, which were round, eclipse and rectangular. The static frictional force was
measured by using the Shimadzu Universal Testing Machine. One-way analysis of variance and
multiple comparisons with Tamhane’s T2 were used to analyze the difference of the static frictional

force between groups at the statistically significant level of 0.05

Results Elastomeric ligature fabricated from epoxidized natural rubber without silica group showed
the lowest static frictional force followed by the 30% silica, 45% silica, and 55% silica groups respectively.
For the cross section configuration, the round groups showed the lowest static frictional force followed
by the eclipse and rectangular groups respectively. There were statistically significant differences of
static frictional force among all groups at the significance level of 0.05, except for the round and

eclipse groups.
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Conclusion The static frictional force was significantly greater when the percentage of silica in
elastomeric ligature fabricated from epoxidized natural rubber increased. For cross section configuration,
the rectangular groups produced significantly higher static frictional force than the eclipse and round
groups. However, there was no statistically significant difference between the eclipse and the round

groups.
(CU Dent J. 2013;36:21-30)

Key words: elastomeric ligature; epoxidized natural rubber; stainless steel bracket; stainless steel

wire, static frictional force




