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ABSTRACT

Stainless steel wires, especially Austenitic stainless steel, are widely used in
orthodontics. In Thailand, commercial orthodontic stainless steel wires are
imported from oversea and this makes them expensive. Locally general purpose
stainless steel wires usually have larger diameter and are not suitable for
orthodontic use. It is interesting to study the general purpose stainless steel wire
by reduction its size and to test whether it is comparable to commercial
orthodontic stainless steel wire.

This research studied 0.5 mm. round commercial orthodontic stainless steel
wires and general purpose stainless steel wires sold in the market in order to
compare physical, mechanical and chemical properties of each type of wire and to
construct a reference for manufacturing of wires that can be used in orthodontics.
The experiment also studied the effects of cold work wire drawing on mechanical
and chemical properties of wires. Three sizes of stainless steel wire type 304 were
drawn. Wires with diameters of 0.55, 0.6, and 0.725 mm. were reduced to 0.5
mm. using reduction ratios of 20%, 30% and 50%, respectively. Single drawing
process was used in drawing with 20% and 30% reduction ratios, while double
drawing process was used in drawing with 50% reduction ratio. Drawing speed
was 0.41 mm/s using a drawing die made from tungsten carbide with an approach
angle of the die at 12 degrees.

Experimental results indicated no statistically significant difference
(p>0.05) in mechanical properties in terms of stiffness and modulus of elasticity
among orthodontic, general purpose and drawn wires. However, in terms of yield
strength, ultimate tensile strength and % of elongation, the statistically significant
differences (p<0.05) were found across the 3 types of wires. Increasing in %
reduction ratio of cross sectional area in wire drawing leads to more strength and
less % elongation. As for physical properties, the wire with smoothest surface
was the orthodontic wire, followed by the general purpose stainless steel wires,
and the lowest smoothness was found in the drawn wires. Furthermore, study of
chemical properties revealed that corrosion and rust were found in drawn wires
with all 3 reduction ratios.
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