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Clarification of new abnormal grain growth phenomenon induced by phase
transformation

Omori, Toshihiro
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Abnormal grain growth phenomenon induced by cyclic heat treatment through o
-0 B —-B phase transformations was Investigated in Cu-Al-Mn and Fe-Mn-Al-Ni alloys. It was found
that the subgrain structure forms associated with precipitation of the second phase and that it
exists after solution treatment. Annealing at higher temperatures resulted in abnormal grain growth,
and the subgrain free zone was observed after migration of the high-angle boundary. The abnormal
grain growth can be explained by considering the sub-boundary energy as a driving pressure.



Fe-Si
<100>
<100>
Cu-Al-Mn
B -a B -PB
Cu-Al-Mn Fe-Mn-Al-Ni
900
1200
SEM EBSD TEM
@
Cu-Al-Mn o+ -pB
EBSD
a+p 2 a

Fe-Mn-Al-Ni

SO0 200um

1. Fe-Mn-Al-Ni

@
Cu-Al-Mn  Fe-Mn-Al-Ni

Cu-Al-Mn
BCC

Fe-Mn-Al-Ni

EBSD

LII"- W 100pm

2. Fe-Mn-Al-Ni 1200
a GROD(Grain
Reference Orientation Deviation)
600 900 1100

a /B



K-S
p N-W Gibbs-Thomson
3
100 011 1_1?|_ (5)
+ ’ b o Cu-Al-Mn
':_‘ 45 . -r-'i' *-’.'5 & . Iﬂ.-é;}.:} 1:"
R ol o AP
i ’-‘:‘:‘: ‘ﬁ.
() b L]
3. Fe-Mn-AI-Ni 900 y
IPF
Cu-Al-Mn
Cu-Al-Mn
Fe-Mn-Al-Ni 3cm
4
900
n 12
(©))
Cu-Al-Mn 17y
m/sec Fe-Mn-Al-Ni 2.5y 4. Fe-Mn-Al-Mn
m/sec
®)
Fe-Mn-Al-Ni
(O] /
Cu-Al-Mn Fe-Mn-Al-Ni
Fe-Mn-Al-Ni
Cu-Al-Mn
EBSD
Cu-Al-Mng 16mm
EBSD




6

T. Omori, H. Iwaizako, R. Kainuma,
Abnormal Grain Growth Induced by Cyclic
eat Treatment in Fe-Mn-Al-Ni Superelastic
Alloy, Materials and Design 101 (2016)
263-269.
DOI: 10.1016/j-matdes.2016.04.011

J.P. Oliveira, Z. Zeng, T. Omori, N.
Zhou, R.M_Miranda, F.M. Braz Fernandes,
Improvement of damping properties in laser
processed superelastic Cu-Al-Mn shape
memory alloys, Materials and Design 98
(2016) 280-284.
DOI: 10.1016/j-matdes.2016.03.032

Yoshikazu Araki, Kshitij C. Shrestha,
Nao Maekawa, Yuji Koetaka, Toshihiro Omori,
Ryosuke Kainuma, Shaking Table Tests of
Steel Frame With Superelastic Cu-Al-Mn SMA
Tension Braces, Earthquake Engineering &
Structural Dynamics 45 (2016) 297-314.

DOI: 10.1002/eqge.2659

J.P. Oliveira, B. Panton, Z. Zeng, T.
Omori, Y. Zhou, R.M.Miranda, F.M. Braz
Fernandes, Laser Welded Superelastic
Cu-Al-Mn  Shape Memory Alloy \Wires,
Materials and Design 90 (2016) 122-128.

DOI: 10.1016/j -matdes.2015.10.125

K. Shrestha, Y. Araki, T. Kusama, T.
Omori, R. Kainuma, Functional Fatigue of
Polycrystalline Cu-Al-Mn Superelastic
Alloy Bars under Cyclic Tension, Journal
of Materials in Civil Engineering 28
(2016) 04015194-1-10.
DOI: 10.1061/(ASCE)MT.1943-5533.0001417

Yoshikazu Araki, Kosuke Kimura,

Takehiko Asai, Takeshi Masui, Toshihiro
Omori, Ryosuke Kainuma, Integrated
mechanical and material design of
quasi-zero-stiffness vibration isolator
with superelastic Cu-Al-Mn shape memory
alloy bars, Journal of Sound and Vibration
357 (2015) 74-83.
DOI: 10.1016/j-jsv.2015.08.018

12

Fe-Mn-Al-Ni
Cr
2016 2016 9

21 9 23

V. V. Khovaylo, 1. S. Golovin, A. A.
Komissarov, M. V. Lyange, T. Omori, R.
Kainuma, Giant Internal Friction and
Impact  Toughness in Superelastic
FeMnAI(N1), ICFSMA2016, 2016 9 5
2006 9 9 ,

J. Xia, X. Xu, T. Omori, R. Kainuma,

Low-Temperature  Specific Heat  of
Fe-Mn-Al-Ni Shape Memory Alloy,
ICFSMA2016, 2016 9 5 2006 9 9

T. Omori, I. Ohnuma, K. Ishida, R.
Kainuma, Thermodynamic analysis of
BCC/FCC martensitic transformation in the
Fe-Mn-Al system, CALPHAD XLV, 2016 05

29 2016 06 03 ,

Cu-Al-Mn

2016 ( 158 )
2016 03 23 2016 03
25

s 000 CU_AI _Mn

2016 ( 158 )
2016 03 23 2016 03 25

I’ y

Fe-Mn-Al-Ni
14
2015 12 05 2015 12 05

Fe-Mn-Al-Ni
SMA 2015
2015 11 12 2015 11 13

I’ y

Fe-Mn-Al-Ni
2015 (157 )
2015 09 16 2015 09

18
Cu-Al-Mn
2015
2015 03 18 2015 03 20
Cu-Al-Mn
2015
2015 03 18 2015
03 20
Fe-Mn-Al-Ni
168 2014

09 24 2014 09 26

http://ww._material .tohoku.ac.jp/~seigy
o/lab._html

@
OMORI, Toshihiro



60451530

®
KAINUMA, Ryosuke

20202004

(OHNUMA,  1kuo)

20250714




