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Introduction
Superelastic nickel-titanium orthodontic wires enable the creation, transmission and control of light and continuous
forces that allow tooth movement, which leads to the correction of tooth position. Despite characteristics like high yield
strength, low elastic modulus and high resilience, the clinical interest of these wires lies in their superelastic behavior. In
this study, the determination of phase transformation temperatures along with the identification of predominant phase at
room and intraoral temperatures were accomplished through DSC analysis; superelastic behavior were analyzed through
tensile tests. Due to intraoral conditions and specificity of orthodontic fixed appliances, a new approach is presented for
the 3-point bending tests which included brackets in their settings in order to compare orthodontic wires performances.
Wire slippage inside the brackets and friction due to wire-bracket-ligature combinations on bending and pulling tests,
respectively, are also discussed.

Superelastic Ni-Ti orthodontic wires from two commercial
brands Dentaurum and Ormco, with a 0.46 x 0.64 mm2

rectangular cross-section.
DSC thermal analysis (DSC 204 F1 Phoenix model
from Netzsch)
Heating and cooling rate of 10˚C/min.
Tensile testing (Shimadzu AG 50kNG)
Gauge length 26 mm; stroke speed: 3mm/min; maximum
strain 8%.

• Brantley, W. & Eliades, T. Orthodontic Materials: Scientific and Clinical Aspects, p. 78, New York: Thieme Stuttgart, 2001,
p.310

• Cacciafesta, V.; Sfondrini, F.; Ricciardi, A.; Scribante, A.; Klersy, C. & Auricchio, F. Evaluation of friction of stainless steel
and esthetic self-ligating brackets in various bracket-archwire combinations, Am J Orthod Dentofacial Orthop, 124 (4)
(2003) p. 395 – 40

• Ferreira, E.; Cimini Jr., C.; Las Casas, E. & Rilo, N. Análise da Influência da Inclusão de Brackets nos Ensaios de Flexão de
Fios Ortodônticos: Um Estudo Experimental e Numérico, Rev. da Assoc. Portuguesa de Análise Experimental de Tensões,
18 (2010) p. 1-9

• Graber, L.; Vanarsdall, R. & Vig, K. Orthodontics: Current Principles and Techiques, p.247, Philadelphia: Mosby Elsevier,
2012, p. 1104

• Kusy, R. A review of contemporary archwires: their properties and characteristics, Angle Orthodont., 67 (3) (1997) p. 197-
208

• Lombardo, L.; Marafioti, M.; Stefanoni, F.; Mollica, F.o & Sicilliani, G. Load deflection characteristics and force level of
nickel titanium initial archarchwires, Angle Orthodont., 82 (3) (2012) p. 507-521

• Reitan, K. Tissue Behavior During Orthodontic Tooth Movement, Am J Orthod Dentofacial Orthop, 46 (12) (1960) p. 881-
900

DSC results showed that Dentaurum wire had, at room temperature, a predominance of austenitic phase with some residual R-phase, being fully austenitic at
intraoral temperature, while Ormco wire revealed a fully austenitic phase at room and intraoral temperatures. Pulling tests exhibited force fluctuations due to the
friction caused by wire-bracket-ligature connection. Both tensile and bending results showed a superelastic behavior; lower forces corresponding to Ormco wires’
reverse phase transformation plateau when compared to Dentaurum were exhibited. The wire slippage phenomenon inside the brackets is highlighted by the 3mm
deflection tests.
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During orthodontic treatment, the wire is placed
along the brackets. Wire-bracket connection is
made through elastomeric ligature.

The wire, which is
attached to the upper
grip, is pulled across
4 Morelli brackets
glued to an aluminum
plate attached to the
lower grip. Morelli
and Dentaurum
elastomeric ligatures
were used.
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Mounting consists in 2 sets of
aluminum plates placed 6.4 mm apart;
1 row of 4 Dentaurum brackets was
attached. Wire-bracket connection is
made through Morelli elastomeric
ligatures. Load is applied on bracket
positioned at the midpoint. 0,0 0,5 1,0 1,5 2,0 2,5 3,0
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