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ABSTRACT
The purposes of this study were to compare the mechanical properties of Thai
commercial NiTi wires both in horizontal and vertical dimensions, to investigate the
relationship between the wire dimension and the deactivation force delivery and to investigate
the effect of temperature on the deactivation force delivery by each commercial NiTi wire.

The study was done by analyzing load-deflection characteristics from a three-point
bending test of 10 brands of .016x.022 inch commercial NiTi wires in Thailand at room
temperature for dry test, at ambient oral temperature, and at various intra-oral temperatures
ranging from 10 to 60°C . The NiTi wires tested included NiTi F (Flex wire, Flexwire), H
(Highland, Highland Metals), T (Tiger, GAC), W (Wonder wire, Wonder wire), GH (SE
NiTi, G&H), M (Elastinol, Masel), OT (Tru flex, Ortho Technology), OR (NiTi, Ormco), SS
(Sentalloy, Tomy) and U (Nitinol SE, 3M Unitek).

The following results were obtained:

1. Clinical selection of NiTi wires:

Deactivation force:

Based on the ability to provide low deactivation force to periodontal structure, wire
ranking from low to high deactivation force for the movement of teeth in inciso-gingival
direction was NiTi U, SS, M, G, OT, OR, H, F, T, W and wire ranking from low to high
deactivation force for the movement of teeth in bucco-lingual direction was NiTi U, SS,
M, OT,GH,OR,H,F, T, W

Deactivation length:

Based on the ability to provide constant force over period of time and over different
degrees of deflection, wire ranking from long to short deactivation length for the
movement of teeth in inciso-gingival direction was NiTi U, SS, M, GH, OT, OR, W, F,
H, T and wire ranking from long to short deactivation length for the movement of teeth in
bucco-lingual direction was NiTi U, SS, GH, M, OR, W, F, OT, H, T

Superelasticity:

Based on the advantage of the superelasticity, wire ranking from high to low
superelasticity for the movement of teeth in inciso-gingival direction was NiTi OT, OR,
U, SS, M, GH, W, T, F, H and wire ranking from high to low superelasticity for the
movement of teeth in bucco-lingual direction was NiTi OR, OT, U, SS, M, GH, W, T, F,
H

2. Although the deactivation forced delivery was increased with the increase in the wire
dimension, it was found that the forces did not increase in the same proportions among
commercial NiTi wires tested.

3. There was a close relationship between temperature and loading and unloading curves
with an increase of the plateau of delivery force with increasing temperature and a
decrease of the plateau of delivery force with decreasing temperature.
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