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 【Purpose and Background of the Research】 
Recently, some anomalies of martensitic 
transformations (MTs), such as strain glass in 
the NiTi alloy, kinetic arrest phenomenon and 
heating-induced MT in NiCoMnIn alloys (see 
Fig.1), have been found at very low temperatures.  
In this study, for some typical shape memory 
alloys (SMAs), including NiTi and NiMnIn-based 
alloys, basic physical properties at temperatures 
below liquid nitrogen temperature (LNT) will be 
examined and the microstructures will be also 
observed by using advanced TEM techniques in 
order to clarify the origin and the universality of 
the abnormal properties observed at low 
temperature in NiTi and NiCoMnIn alloys. 
Through this project, practical superelastic (SE) 
materials operating at very low temperatures 
will also be developed. 
 
 
 
 
 
 
 
 
 
 
 
       
 

Figure 1 Heating-induced forward 
transformation observed in NiCoMnIn alloy. 

 
【Research Methods】 

For many kinds of SMAs, such as NiTi, CuAlMn, 
NiMnIn, FeMnGa, CoFeAl and TiNb, basic 
physical properties, including magnetic and 
mechanical properties, and the microstructure in 
the temperature region from 10 to 200 K are 
examined by ER, DSC, VSM, SQUID, 
Instron-type machine and TEM. Especially, an 
Instron-type machine and a special TEM-holder 
for use at low temperatures will be prepared for 
this project and the characteristic features of 
stress-induced MTs and premartensite 
structures will be determined.  Some 
thermodynamic and kinetic simulations will also 
be used to understand the experimental results. 

 
 
 
 
 
 
 
 
 
 
 

Figure 2 Research members and tasks 
 

【Expected Research Achievements and 
Scientific Significance】 

Because NiTi alloys show no MT at low 
temperatures, there have been few reports on 
the mechanical properties in the temperature 
region below LNT. By the present project, the 
basic mechanical properties of many typical 
SMAs will be first clarified. If a practical SE 
material for low-temperature operation is 
developed, it may be used as sealing devices for 
low-temperature facilities. 
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