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Effects of the magnitude of incompatibility at domain-walls in martensite
microstructure of Ti-Ni based shape memory alloys were investigated in this study.Numerical analysis
on the incompatibility of domain-walls showed that the incompatibility can be vanished or very
small at certain kinds of domain-boundary in Ti-Ni based alloys with B2-B19 or B2-B19" martensitic
transformation. One of the alloys which satisfies the condition for the very small incompatibility
exhibited no shift in transformation temperature upon thermal cycling more than 200 cycles. This
result implies that the super-long life shape memory alloy can be developed in Ti-Ni based alloys.



(1) Rank-1

10%%/m?

TiNi

100

2.2°

10%/m?

lo

1.20+

115944 4, 74 = (0.897,1.097,1.087

1.104
B
)
1.05 \0://
v
A =1.00
1.00 : i : .
0.80 0.85 0.90 0.95 1.00
a
Rank-1 o B,y
@
TiNiPd
TiNiPd
©)
0.1° TiNi
2 TiNi
F=918" Ml i HERROE A1

10pm
gy i
gy (M _ _
;= —F/oWBEAFREE

BEESFa—— 5 Fal410.02° (2(+)-4()Fm)
[CL 2Rl HE (TR

2 TiNi
SEM-BSE



B>

HH#->

DSC

TiNi
ERENRES D }‘/‘Vf :a:/._)l/
Jf ($E3K)

YA 7)L5 ¢ |
-50 0 50 100 150 200
RE/°C
#i+En . (BLHER)
o ——— —r/‘{\— ,f—* E———
1094918
-50 0 50 100 150 200
mE°C
TiNi
DSC
8

1.

M. Tahara, T. Inamura, H. Y. Kim, S.
Miyazaki, H. Hosoda, Role of oxygen
atoms in o” martensite of
Ti-20at.%Nb alloy, Scripta
Matrerialia, 112(2016)15-18.

T. Teramoto, M. Tahara, H. Hosoda, T.
Inamura, Compatibility at junction
planes between habit plane variants
with internal twin in Ti-Ni-Pd shape
memory alloy, Materials Transactions,
57(2016)233-240.

T. Inamura, R. Shimizu, H.Y. Kim, S.
Miyazaki, H. Hosoda, Optimum rolling
ratio for obtaining {001}<110>
recrystallization texture in
Ti-Nb-Al biomedical shape memory
alloy, Materials Science and
Engineering C, 61(2016)499-505.

4.

Y. Soejima, S. Motomura, M. Mitsuhara,
T. Inamura and M. Nishida, In situ
scanning electron microscopy study
of the thermoelastic martensitic
transformation in Ti-Ni shape memory
alloy, Acta Materialia,
103(2016)352-360.

T. Teramoto, M. Tahara, H. Hosoda, T.

Inamura, Lattice parameter
dependence of kinematic
compatibility in martensite
microstructure of
cubic-orthorhombic transformation,
Materials Transactions, 57

(2016)751-754.

M. Tahara, N. Okano, T. Inamura, H.
Hosoda, Plastic deformation behavior
of single-crystalline martensite of
Ti-Nb shape memory alloy, Scientific
Reports, 7(2017)15715.

Y. Tanaka, T. Inamura, H. Hosoda, Y.
Suwa, T. Tomida, Temperature
dependency of diffusional
transformation texture development
in steel sheet, Materaials
Transactions, 58(2017)554-560.

T. lInamura, M. li, M. Tahara, H.
Hosoda, Formation process of the
incompatible martensite
microstructure in a beta-titanium
shape memory alloy, Acta Materialia,
124(2017)351-359.

20
N. Kamioka, M. Tahara, H. Hosoda, S.
Miyazaki, T. Inamura, Formation

process of triangular morphology of
self-accommodation martensite in
Ti-Nb-Al shape memory alloy, MATEC
Web of Conference 33(2015)06001.

T. Teramoto, M. Tahara, H. Hosoda, T.
Inamura, Incompatibility of
martensite vaiant clusters in
self-accommodation microstructure
in Ti-Ni-Pd high temperature shape
memory alloy, Mater. Res. Soc. Symp.
Proc. 1760(2015)148-151.

T. Teramoto, M. Tahara, H. Hosoda and
T. Inamura, Orientation relationship
between martensite variants in
Ti-Ni-Pd shape memory alloy, Esomat
2015, Sept.2015

T. Inamura, T. Kokaji, M. Tahara, H.
Hosoda, Reorientation process of
martensite microstructure in
Ti-Nb-Al shape memory alloy, Esomat
2015, Sep.2015

T. Teramoto, M. Tahara, H. Hosoda, T.




10.

11.

12.

13.

14.

15.

16.

17.

Inamura, Preferential morphology of
self-accommodation microstructure
in Ti-Ni-Pd shape memory alloy,
Materials Today:proceedings,
25(2015)S549-552.

Ti-22Nb-2Al1
SMA 2014,
Nov. 2015.
T. Inamura, H. Hosoda, Development of
biomedical shape memory alloys,
Visual-JW 2016, Oct. 2016.

Ti-Ni-Pd

2016

Sept. 2016

Ti-39Ni-11Pd

in-situ 2016
Sept.2016
Nov.2016
2015 March,
2016.
Y. Tanaka, V. Mohles, T. Inamura, H.
Hosoda, T. Tomida, Quantitative

prediction of deformed austenite and
transformed ferrite textures by
double K-S relation and its
validation, PFAM24, Dec.2016

Sept.2016
T. Inamura, Experimental study on
martensitie microstructure in shape
memory alloys, Workshop on Solid and
Liquid Crystals, KAIST, April 2016.
T. Inamura, Formation process of
incompatible martensite
microstructure in shape memory alloy,
Conference on Hysteresis, Avalanches
and Interfaces 1in Solid Phase
Transformation, University of Oxford,
Sept.2016

Ti-22Nb-2Al1

KC 2017
March.2017

Ti-Nb o”

18.

19.

20.

¢y

@

®

*

2017
March. 2017
Ti-22Nb-2Al1
2017
March
2017
Ti-22Nb-2Al
2017
Sept.2017
T. Inamura, Effect of
incompatibility on martensite
microstructure in shape memory

alloys, Seminar of Solid Mechanics
and Materials Engineering,
University of Oxford, Jan. 2018.

2017-197222
29 9 30

INAMURA, Tomonari

60361771

HOSODA, Hideki

10251620

(TAHARA, Masaki)

80610146

SHINOHARA, Yuri

KISE, Sumio



YAMASHITA, Fumiyoshi

FUJII, Misato



