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TEM and 3DAP characterization of solute-dislocation interactions
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We observed the Suzuki segregation on the extended edge dislocations in
Al-Mg-Si alloy. Under the aging at 573K, enrichment of Si on the Shockley partial dislocations. In
Mg, similar enrichment around the Shockley partial dislocations was recognized. The segregation
behaviors of over size and under size solute atoms are similar to that of the neutron irradiated
austenite stainless steels. It is thought that segregation behavior of solute under aging and
irradiation at elevated temperature. In the case of i1rradiated dislocations, it grow and moved in
the matrix, in addition mobility of solute atoms are large. Therefore it is suggested that the
solute atoms easily segregate to elastic field of dislocations or trapped directly on defects such
as stacking fault and core of dislocations.

3DAP



SUS316

fcc

3DAP

Al
Mg

Si
Al-Mg-Si

200

10

Al-Mg-Si

3DAP

3DAP

Ni, Si

200

[1.2]

24

fcc

90

12
SH
3DAP
3DAP 3
Cu-0.92Cr-0.14Zr (wt.%)
Cu-0.90Cr (wt.%)
960 , 3h
430 4 h (PA)
600 Cu-Cr-zr 4 h, Cu-Cr 1
h

JEM-1300FEN
1250 kv, x 10 % dpa/s
100, 200, 400

172
Si
Mg Si
1,2
Cu-Cr
200
200
400
Cu-Cr-Zr 100
0.1dpa
200
3DAP

G.4



Cu-Cr Cu-Cr-Zr

3DAP
M. Hatakeyama, 1. Yamagata, Y.
Matsukawa, S. Tamura, Direct

observation of solute-dislocation
interaction on extended edge
dislocation in irradiated austenitic
stainless steel, Philosophical
Magazine Letters Vol.94, 2014,
pp-18 - 24

M_Hatakeyama, S. Tamura, 1. Yamagata,
Direct observation of
solute-dislocation interaction on
screw dislocation in a neutron
irradiated modified 316 stainless
steel, Materials Letters, Vol.122,
2014, pp.301 - 305.

Masahiko Hatakeyama, Takeshi Toyama,
Yasuyoshi Nagai, Masayuki Hasegawa,
Morten Eldrup, Bachu N. Singh,
Nanostructural Evolution of Cr-Rich
Precipitates in a Cu-Cr-Zr Alloy
during Heat Treatment Studied by 3
Dimensional Atom Probe, MATERIALS
TRANSACTIONS, 49,2008, pp.518-521.

M. Hatakeyama, T. Toyama, J. Yang, Y

Nagai, M. Hasegawa, T. Ohkubo, M.
Eldrupd, B.N. Singh, 3D-AP and
positron annihilation study of
precipitation behavior in Cu-Cr-Zr
alloy, Journal of Nuclear Materials,
386, 2009, pp.852-855.

Y.Noshita, K.Sato, Y.Yamashita,
R.Kasada, Q.Xu, M.Hatakeyama,
S.Sunada, Detection of  phase
separation of neutron-irradiated
Fe-Cr binary alloys using positron
annihilation spectroscopy, Nuclear
Materials and Energy, Vol .15,

2018, pp.175-179.
https://www._sciencedirect.com/scien
ce/article/pi1/52352179117301813
Koichi Sato, Akira Hirosako, Kazuki
Ishibashi, Yuto Miura, iu  Xu,
Masahira Onoue, Yasuo Fukutoku,
Takashi Onitsuka, Masahiko Hatakeyama,
Satoshi Sunada, Toshimasa Yoshiie,
Quantitative evaluation of hydrogen
atoms trapped at single vacancies in
tungsten using positron annihilation
lifetime measurements: Experiments
and theoretical calculations, Journal
of Nuclear Materials, Vol .496,
2017, pp.9 - 17.
https://ww._sciencedirect.com/scien
ce/article/pii/S0022311517309303?vi
a%3Dihub

M. Hatakeyama, K. Shimono, D. Iwashima,
S. Saikawa, S. Sunada, The Role of
B (Al Mg,;) Phase on Corrosion
Behavior of the AZ91 Alloy in NaCl
Aqueous  Solution, Archives of
Metallurgy and Materials,

Vol .62, 2017, pp.157-160.
http://ww. imim.pl/files/archiwum/V
oll 2017/21.pdf

Y. Hamataka, M. Hatakeyama, T. Osada,
H. Miura, O. Iwatsu, S. Tanaka and S.
Sunada, Corrosion Properties of the
Fe-Cr-based Soft Magnetic Alloys
Fabricated by Metal Injection Molding,
Materials Transactions,

Vol.57, 2016, pp.2110 - 2115.
https://www.jstage.jst.go.jp/articl
e/matertrans/57/12/57_Y-M2016833/_a
rticle

Masahiro Kaido, Kenta Imai, Masahiko
Hatakeyama, Satoshi Sunada, Influence
of B -Mg,;Al,, Phase on Initial Pitting
Process of AZ91D Magnesium Alloy,
Materials Science Forum,

V1.879, 2016 pp.1895-1898.
https://ww._scientific.net/MSF.879.
1895

H,S0, -NaCl
F55

2017

Masahiro Kaido, Kenta Imai, Masahiko
Hatakeyama, Satoshi Sunada Influence
of 3 -Mg;;Al;, Phase on Initial Pitting
Process of AZ91D Magnesium Alloy
THRMEC' 2016, 2016,



€Y
HATAKEYAMA, Masahiko

30375109

@
XU Qiu

90273531



