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Abstract

The purpose of this research is to study the optimum condition for wire drawing of
circular shape memory alloy wires. 4 types of specimens were prepared ; TigNis,
(at.%),TisgNig;Cus  (at.%), TisgNiggCuqo(at.%) wire with diameter of 1 mm and
TisoNiysCuy(at.%) wire with diameter of 0.5 mm. Mechanical properties of each
specimen were evaluated by tensile test. In order to clarify the effect of heat-treatment
temperature on draw ability, the heat-treatment was carried out at temperature ranging
from 300 to 800 |:|C. After heat-treatment, tensile properties, hardness, transformation
temperatures, microstructure and chemical compositions were investigated. It is
obviously shown that heat-treatment temperature at 550 to 600 |:|c reveals the most
effective condition for wire drawing due to a large percentage of elongation and
homogeneity of chemical composition.

For wire-drawing process, the dies were designed with various reduction ratio and
approached angles. It is seen that die with approached angle of 28 degree was the
optimum because the lowest drawing force was obtained irrespective of reduction ratio.
Moreover, it is found that the method of reducing cross-sectional area before inserting
into the die is very important to the efficiency of wire-drawing process. Thus, the milling
process, chemical etching process and swaging process were compared with two types
of lubricant; ISOCUT 570-A oil and Sodium Strearate soap. The results showed that
the swaging process with Sodium Strearate soap is the best condition. After wire-
drawing, the clear relationship between transformation temperatures and hardness of
the wire was seen. The shape memory properties of each drawn wire were anew
evaluated. The martensite transformation can be partially confirmed in a 15% reduction

specimen while almost none of martensitic transformation can be confirmed in a 25%



reduction specimen. In order to increase the transformation temperatures of all
specimens, on the other word, in order to reveal the shape memory effect and
pseudoelasticity of a drawn wire, the post heat-treatment at temperature of 350 |:|C
was carried out.
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