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Design principal of self-accommodation microstructure by controlling initial
structure of martensitic transformation

Teramoto, Takeshi

3,300,000

In order to reveal the formation mechanism of the initial stage of the
martensitic transformation, which is a room temperature structure of shape memory alloy, the
interfacial energy of the twin included in the initial stage structure was evaluated by the first
principle calculation in Ti-Ni. Twinning interfacial energy is predicted to be the controlling
factor that determines the microstructure in the initial stage. However, the amount of the
interfacial energy can not explain the formation process, and consideration of elastic strain energy

is needed. Therefore, it was supposed that the structure determination of the initial stage
microstructure occurred at a relatively large scale.



12

Ti-Nb-Al

Ti-Ni-Pd
Quasirandom Structure)

Ti-Ni-Pd
Ti-Ni
Pd

Vienna Ab initio Simulation Package (VASP)

Fig.1

Ti-Ni-Pd
500

Ti-Ni

Ti-Ni

SQS(Special



Relaxation from B19’ single phase(A)
—>

00
900
800
o
1o
910

o
s S ok
— B 2

11) =
Fig.1 e ==
e w
of -
b4 I
20 RP®| - Y
Ti al = I
Ni® @ - N
8|
2 _ 2® =
6@ ©
@ 8| = Z
(1) Ti-Ni o -
B®| =
) =Nz D8 3
B2-B19 TiNi b | = I\
boo s
_ Q4 8
{111}eegx
(GNLTM - _
Geometrically  Non-Linear Theory of Martensite Agl
Crystallography)
@) Pd
Pd Pd  Ti-Ni
Ni Ti-Ni
Ni Pd
Micro twin
4.
(1) Ti-Ni
TiNi 552
24 Fig.2 TiNi Fig2 TiNI
TiNi I Wv
@l11] ®001] @[81 0] @0o1]
{111} Type I {111} Type I {011} Type I {IOO}Compound
€ « >
@[81580] ©[66 66 47] @ [473447] ®[473447]
<011>Type IT {100}Compound ~ <211>Type I f {111} Type I
X L X/i %
GNLTM @ [664747] @ [6647 47) @[815881] [66 66 47]
552 <011>TypelI  <011>Typell  {111}Typel Idenmy
Fig.3
Fig.3 12 250 12
u -
2 200 10
v 5 EB]SO e
100 s
| 5 g N -
g s I ) B
. i I ,
Flg.4 0 0
I I I \Y \Y

Fig.4



GNLTM

Fig.4

@

Ti-Ni

Pd
Pd

Pd

2. T. Teramoto, K. Nagahira and K. Tanaka

Ti-Ni

Pd

B1Y’ Ni
Pd

TiNi

v

1400

1200

1000

Interfacial energy / mJ/m?
- [=a) [=]
(=2 (=2 (=2
(=] (=) [=]

(=]
[=1
(=}

(=]

1
Ti-Ni M Ti-Ni+Pd
I v
Fig.5Pd
(2018)

Interfacial Energy and Geometry of Twin Boundary

Between Martensite Variantsin TiNi Shape Memory Alloy, MRS fall meeting & exhibit (2018)

3.

@

TiNi

Katsushi Tanaka

(2019)




