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Fig. 1. Toraue gauge. Wire was fixed with upper
and lower Jacob chucks. Torsional moment
was measured with torque gauge and angle
of twist was measured with protractor.
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Fig. 2. General behavior of wire under torsion. See
text for explanation.
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Fig. 3. Pattern of stress distribution of rectangular
wire cross section. Each corner does not
show any shear stress, while most
periphery show maximum stress in round
cross section.
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Table 1. Ty .Tu, Torgue/twist rate, and relative stiffness in accordance with wire material and cross section.

' Cross section 1, T, Torque/twist R.elative Rélaﬁve
Material (inch) (gmm) (gmm) rate Stlffl.leSS sﬁffne§s
(gmm/deg) (Experiment) (Caleulation)
Stainless steel 016x022 2750250 42504250 56.022.9 0.62 0.70
017025 3000£250 5750+250 89.7+5.7 1.00 1.00
019x025 40004250 60004250 101.0£4.9 1.13 1.30
TMA 016022 1750250 2750250 27.1¢16 0.30 031
017x025 2500+250 3500250 39.8£15 044 0.44
019%025 3250+250 4250250 51.3+2.3 057 057
NiTi 016x022 750250 N/A 24.3+4.9 0.27 N/A
2107 0.02 N/A
017x025 1750+250 N/A 32.142.8 0.36 N/A
57427 0.06 N/A
019%025 20001250 N/A 38.8+3.8 0.43 N/A
57425 0.06 N/A
Braided 016x022 5004250 N/A 87£1.0 0.10 N/A
017025 750250 N/A 13.0£1.8 0.14 N/A
019x025 750£230 N/A 15.2t15 0.17 N/A
™A 017025 inch
o e ;L
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Fig. 4. Difference of TMA wires in accordance with
varying cross  section.  Stiffness s
proportional to polar moment of inertia (J) in
same material.
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Fig. 5. Difference of 0.017x0.025 inch wires in
accordance with materials. Stiffness is
proportional to modulus of rigidity (G) in
same cross section.
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-ABSTRACT-

Torsional moment of orthodontic wires

Kwangchul Choy". Kyung-Ho Kim?, Young-Chel Park®, Chang-Soo Kang®

Y Assistant Professor, ? Associate Professor, Dept. of Orthodontics, Yonsei University,
Yongdong Severance Hosp. Researcher, Institute of Craniofacial Anomaly
S)Professor, Dept. of Orthodontics, Yonsei University, Researcher, Institute of Craniofacial Anomaly
? Resident, Dept of Orthodontics, Yonsei University, Yongdong Severance Hosp.

As a rectangular wire is inserted into edgewise hrackets the wire exerts a force system three-dimensionally. The
force system may include bending force in first and second orders and a torsional force in third order. Analytical
and experimental studies on bending force have been introduced, but information about torsion is still lack. The
purpose of this study was to estimate the torsional moment in the force system of rectangular arch wires through
theoretical and experimental studies. Wires most frequently used for third order control were selected as study
materials. Cross sections of 0.016x0.022, 0.017x0.025, 0.019%0.025 inch rectangular wires in four different materials
such as stainless steel (Ormeo), TMA (Ormco), NiTi (Ormco), and braided stainless steel (DentaFlex, Dentaurum)
were used. The torque/twist rate of each test material was caleulated using the torsion formula. Torque/twist rate,
yield torsional moment, and uttimate torsional moment were measured with a torque gauge. The torsion formula
assesses that the torque/twist rate (T/ @) is proportional to the characteristics of material (G) and cross section
(]), and is inversely proportional to the length of wire (L). Most experimental results corresponded with the
formula. The relative stiffness was calculated for reference to a logical sequence of wire changes.

KOREA. J. ORTHOD. 2000 : 30 : 467-473

% Key words : biomechanics, torsion. vield torsional moment, ultimate torsional moment, torque/twist
rate
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