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Fig 1. The load-deflection curve of superelastic NiTi alloy
wire for the three point bending test. A, 1.5 mm deflection
point in loading; B, 1.5 mm deflection point in unloading.
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Fig 2. Schematic drawing of the three point test apparatus
with a temperature control system.
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Fig 3. Effect of thermal cycling. A, Cooling at A point; B, heating at A point; C, cooling at B point; D, heating at B point.
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Table 1. Comparison of load on A and B points before and after thermal cycling (mean + standard deviation)

Load (gm)
Before After
Cold thermal cycling at A point 2816 £ 116 2583 + 114 =238 + 77
Hot thermal cycling at A point 2863 £ 66 2662 + 11.8 197 + 86 i
Cold thermal cycling at B point 1381 £+ 92 1612 + 78 229 + 10.3 *
Hot thermal cycling at B point 1383 + 96 1994 + 102 613 £ 60 :

“p < 001, considered significantly different.
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ORIGINAL ARTICLE

The effect of temperature changes on force level
of superelastic nickel-titanium archwires

Kyoung-Ae Chun, DDS,* Sung-Hoon Lim, DDS, MSD,b
Kwang-Won Kim, DDS, MSD, PhD*

Obijective: The purpose of this study was to evaluate the influence of intracral temperature changes
on the orthodontic force level of a superelastic nickel-titanium alloy wire. Methods: Nickel-titanium
archwires of 0.016" x 0.022" thickness were tested with a three point bending test setup, and
temperature changes were applied. The force level changes according to temperature changes were
measured at a 1.5 mm deflection during the loading phase and a 1.5 mm deflection during the
unloading phase from a deflection to 3.1 mm. Ten cycles of thermal cycling from baseline (37°C) to cold
(207C) or hot (50°C) temperature were applied. Results: After thermal cycling, the force level during the
loading phase decreased and the force level during the unloading phase increased even after the
temperature was changed to the initial 37°C. Conclusions: The results suggest that the orthodontic
force level can not return to the initial force level after temperature changes. When applying superelastic
nickel-titanium archwires, we must consider that a lighter force than the loading force and a heavier
force than the unloading force will be applied after intraoral temperature changes caused by eating and
drinking. (Korean J Orthod 2007;37(6):432-9)
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