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A BASIC STUDY ON APPLICATION OF SMA TO ACTUATOR
——A Thermomechanical Test of Ti-Ni Wire—

Kiyohiko ToyopA and Masahiko OKUMURA

Abstract

In order to reveal the most suitable operating condition of actuator as an application of Ti-Ni alloy,
the thermomechanical test was done, in which a specimen was Ti-Ni wire with the diameter of 1 mm.

The range of tensile strain, in which Ti-Ni wire could show the perfect shape recovery, and recovery
force have been investigated and the following observations could be made :

(1) A specimen subjected to tensile strain under 4% showed perfect shape recovery without slip deforma-

tion.

(2) A specimen upon pre-loading of tensile strain with 1% had A¢ with 60 to 70°C and recovery stress
with 150 to 200 MPa. Under pre-loading of tensile strain with 2%, a specimen showed recovery stress

with 300 to 500 MPa at 100°C (<As).

(3) Under pre-loading of tensile strain with 1%, a specimen with heat treatment for 1 hour had smaller
thermal hysteresis of recovery stress and recovery stress than with heat treatment for 4 hours. However,
a specimen subjected to pre-loading of tensile strain with 2 to 5 %, didn’t show the distinct effect of
the heat treatment time on recovery stress and thermal hysteresis.
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Stress-strain curves of Ti—Ni wire and steel wire deformed at 292 K.
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Fig. 3 Relation between residual strain and total
tensile strain in a specimen deformed at 293 K.
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