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1. Introduction

In shape memory dloys (SMAS), strain of 6% is remvered by heding or unloading: shape
memory effed (SME) or supeédasticity (SE), respedively. In the loading process strain appeas due
to the stressinduces martenstic transformation (SIMT) and diminishes due to the reverse
trandormation (RT) by heding or unloading. The deformation propeties dueto the SIMT differ
depending on temperature and loading rate. The loading rate is designaed by strain rate and stress
rate. In the present pgper, theinfluenceof loading rate on the deformation behaviors is investigated
for TiNi SMA. The deformation bénaviors are observed by locd strain, temperature variation bythe
thermography and ransormation band on he surfaceof spedmen.

2. Dependence of deformation behavior on loading rate

Thestressstrain curves obtained by tensontests for an SME-NT wire unde variousstrain rate
at temperature T=353K are shown in Fig.1. As can be seen, the overshootand undeshootand stress
plateau appea clealy in the case of strain rate dg/dt=1.67 x10*s™. These phenomenado not appea
in the case of dg/dt higher than 1.67 X10°s™. The MT stressincreases and the RT stressdeaeases
with an increase in strain rate. The MT is exothemic and the RT endohermic process Therefore,
temperature of the spedmen increases in theloading processand deaeases in the unloading process
with increasing strain rate. In the case of high strain, there is not enoughtime for temperature to be
condant, and déormation piocesses, resulting in large variation in the MT stress

3. Behavior of local gtrain

The relation between locd strain A/l and acaimulated total axial strain Z|AL/L| obtained by
tension test for an SE-NT wire at strain rate dg/dt=8.33 X10°s™ is shown in Fig.2. The locd strain
expresses aratio of variation 4l to gauge length | at ead divided postion -1 in thespedmen. The
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Fig.1. Relation beween dressand grain unde Fig.2. Relation beéween locd strain and

condant gtrain rates in SE-NT wire at T=353K acaimulated total axial strain in the SE test
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acaimulated total axial strain expresses the sum of abslute value of variation in total axial strain
AL/L in the loading and unloading process In Fig.2, the stressstrain curves in the loading and
unloading processes are shown by the solid lines. As can be seen Fig.2, locd strain 4l/l in oneend
postion D increases markedly at total strain Z|AL/L|=1.5% and A/l in another end postion
increases by 4.5% at X|AL/L|=2.0% The variation of A/l appeas in tum into central part of the
spedmen theredter. The variation in 4/l finishes in the centrd part ® at Z|AL/L|=6%. In the
unloading process 4/l in both ends D and @0 of the spedmen deaeases by 4.0% at |AL/L|=9%
wherethe RT starts. Thevariationin 41/l duringthe unloading processappeasin thesimilar order as
theloading process

4. Transformation behavior observed by thermography

Thetemperature distributionson the surfaceof the SE-NT tape (width of 10mmand thickness
of 0.7mm) throughthe images obtained by an infrared camerain tensontest at strain ratedg/dt=1.67
X 10°s™ are shown in Fig.3. As can be seen Fig.3, atransformation band with high temperature due
to the MT appeas in an uppe end of the spedmen at strain of 1.83%(Fig.(a)). The trandormation
bands appea in a bottom end and the central part of the spedmen at strain of 2.15% (Fig.(b)).
Temperature increases theredter in many parts of the spedmen (Fig.(d)), and the MT grows in the
whole parts of thespedmen till maximum strain (Figs.(e)-(1)). Thereasonwhy thetemperatureriseis
small in both endsof the spedmen is hea flow from the spedmen into the grippas. The lowest
temperature in the unloading processis 283K and maximum temperature changeis -12.2K

5. Transformation band on the surfaceof the spedmen

Thephobgraphsonthe surfaceof the SE-NT tapeobtained by thetensontest unde strain rate
d&/dt=1.67 x10™s" are shownin Fig.4. As can beseen, variation does notappea onthesurfaceof the
spedmentill strain of 1%. Thebandduetothe SIMT ocaursin an uppe end of thespedmen at strain
of 2%. Thetrandormation band gows theredter from the uppe pat into the central pat and ocars
also in a bottom pat at strain of 4%. The martenstic phase band ocaurred in both ends of the
spedmen grows toward the central part with an increese in strain. At strain of 8%, the parent phase
with anarow band remainsin the central pat of the spedmen.
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