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Please report your samples, experimental method and results, discussion and conclusions. Please add figures and
tables for better explanation.

1. 5% Name of sample(s) and chemical formula, or compositions including physical form.

The sample used in the present study was a single crystal of

Ti-44Ni-6Fe Single crystal
H =10 kOe

HII[110]
sl

Ti-44Ni-6Fe (at%) alloy. The alloy was prepared by arc melting and

the single crystal was grown by a floating zone method. The magnetic

susceptibility of the specimen exhibits a gradual decrease in the

cooling process below 200K and a small hysteresis appears around

Magnetic Susceptibility (x10° emu/gOe)

150 K. This implies that a gradual phase transformation occurs in the
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2. EBRAERVER (EERNSSEWDGENST-I5E . TOEARZERBLTZEL,)

Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

Method:

The specimen was compressed in the [110] direction using a jig made of an gz?eactorStresi Incident
aluminum alloy. The orientation relationships between incident beam, the i/agarn
specimen, stress and detectors are shown in Figure 1. The lattice spacing in the 110 i )
compressive direction (d110) was detected by the +90° detector, and that normal T_) ¥

to the compressive direction (di11) was detected by the -90° detector. The 111
temperature of the specimen was controlled by the piston to which the jig was Stresst fgector

attached. The temperature of the piston was controlled by the flow of liquid N
) ) Fig. 1 Experimental set up for

and a heater. The temperature of the specimen was monitored by a  pgri9

thermocouple attached to the jig. Also, the macroscopic strain was monitored

by the strain gage attached on the surface of the specimen.




2. BEEAERUHER (DDEF) Experimental method and results (continued)

Results and discussion:

First, we examined the temperature dependence of diffraction pattern under the absence of applied stress. At
170 K and higher temperatures, only the 1102 and its higher-order reflections were detected by the +90°
detector, and 111s; and its higher order reflections were detected by the -90° detector. Below 160 K, a satellite
with larger d-value appeared in both the +90° and -90° detectors. The d-values evaluated by fitting the peaks
using Lorentzian functions are shown by blue marks in Figs 2 and 3. The appearance of the satellite suggests that
the R-phase appears below 160 K. Considering the lattice correspondence between the B2-phase and the
R-phase, we may regard that the (110)g, separates into (-122)r and (300)r reflections, and the (111)g; reflection
separates into (003)r and (-241)r reflections, respectively.

Next, we examined the temperature dependence of diffraction pattern under 100 MPa. Under the stress, the
satellite appeared only in the -90° detector. The peak in the +90° detector exhibited a significant peak shift
without peak separation. The red mark in Fig. 2 is the d-value evaluated from the peak position. The d-value
shows significant contraction below 180 K. It is contracted by 0.47% under 100 MPa compared to that under 0
MPa. If we assume this change is caused by elastic deformation, the Young’s modulus in the [100]r direction is
evaluated to be about 20 GPa. This value is extremely small compared with typical Young’s modulus (70 GPa)
of Ti-Ni based shape memory alloy. The red marks in Fig. 3 shows the d-values evaluated by the peaks detected
by the -90° detector. The d-values in Fig.3 under 100 MPa is slightly larger than that under 0 MPa, especially
below 160 K. At 110 K, the value of doosr under 100 MPa is by 0.11 % larger than that under 0 MPa. Since the
contraction in the [100]r direction is 0.47%, and the expansion in [001]r direction is 0.11%, the Poisson’s ratio
of the R-phase is evaluated to be about 0.23. This value is significantly small compared with typical Poisson’s
ratio (0.3) of Ti-Ni shape memory alloys. Since the Young’s modulus at 110 K of the present specimen is much
smaller and Poisson’s ratio is significantly smaller than conventional Ti-Ni based shape memory alloys, we may
regard that the deformation at under the compressive stress is not conventional elastic deformation. (Poisson’s
ratio is usually large when the Young’s modulus is small.) One explanation for this behavior is that a kind of
phase transformation occurs by the application of the stress. That is, the phase under 100 MPa could be different

from that under 0 MPa. Further analysis on the experimental results is now in progress.
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