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Surface segregation in ionic solid subjected to mechanical stress
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La-Sr-Co-Fe-0(LSCF)

Surface segregation in ionic solids is one of the main causes of degradation
of ionic devices such as solid oxide fuel cell. The present study investigated the surface
segregation phenomenon in La-Sr-Co-Fe-0 (LSCF) subjected to mechanical stress. The results suggested
that mechanical stress, especially compressive stress, which can aid high temperature creep
deformation without grain boundary sliding, could suppress surface segregation in LSCF.



SOFC
La-Sr-Co-Fe-0 LSCF

LSCF

LSCF
Sr

Sr

LSCF
Sr

Sr

Sr
€Y}

La, 65ro.4C0q ,F€0 05 5
@
1173 K,

28 MPa 0 16 h
©)

SEM X EDX

AES

€Y)

| 15kU

(©) R

15kU
>

O]

EDX

i
”

» -
X4, gBe Sum 8888 11 !

4

*q. =
,'.4 5o (] 5um EEB‘B '.1.'_1

Sr



AES

(Sr0

®

Sr
S
S
)
Srso,
[*1]
LSCF
2
S
S
S
[*1]
[*2]
EodL]

(a) BE T

*1 Wakako Araki, Masashi Miyashita, and
Yoshio Arai. Strontium Surface
Segregation in
La0.6Sr0.4Co0.2Fe0.803-d Subjected
to Mechanical Stress, Solid State
lonics 290, 18-23 (2016).

*2 Wakako Araki, Wataru Tanii, Yoshio
Arai. Strontium segregation phenomena
in La0.6Sr0.4Co0.2Fe0.803-6
subjected to mechanical stress, 111,
ECS Conference on Electrochemical
Energy Conversion & Storage with
SOFC-XIV, Glasgow (July 2015). 7/
Wakako Araki, Wataru Tanii, Yoshio
Arai. Strontium segregation phenomena
in La0.6Sr0.4Co0.2Fe0.803-6
subjected to mechanical stress, 111,
ECS Transactions Vol 68, No 1, pp
681-686 (2015).

8

(D) Md. Nurul Islam, Wakako Araki, and
Yoshio Arai. Mechanical Behaviour of
Ferroelastic LaAlO3, Journal of the
European Ceramic Society 37, 1665-1671
(2017).

(2) Wakako Araki, Kazutaka Takeda, and
Yoshio Arai. Mechanical Behaviour of
Ferroelastic Lanthanum Metal Oxides
LaM0O3 (M = Co, Al, Ga, Fe), Journal of
the European Ceramic Society 36,
4089-4094 (2016).

(3) Wakako Araki, Kazuto Shionoya, and
Yoshio Arai. Ferroelastic Mechanical
Behaviour of Porous
La0.6Sr0.4Co0.2Fe0.803-d, Ceramics
International 42, 14614-14617 (2016).

(4) Wakako Araki, Masashi Miyashita, and
Yoshio Arai. Strontium  Surface
Segregation in
La0.6Sr0.4Co0.2Fe0.803-d Subjected to
Mechanical Stress, Solid State lonics
290, 18-23 (2016).

(5) Ying Zou, Wakako Araki, Maria Balaguer,
Jurgen Malzbender. Elastic Properties
of Freeze-Cast
La0.6Sr0.4Co0.2Fe0.803-d, Journal of
the European Ceramic Society 36,
1651-1657 (2016).

(6) Wakako Araki, Takehiro Abe, and Yoshio
Arai. Anomalous Variation of the
Mechanical Behaviour of Ferroelastic
La0.6Sr0.4Co0.2Fe0.803-d over the
Ferro-to-Paramagnetic Transition,
Scripta Materialia 99, 9-12 (2015).

(7) AKM Asif Igba, Songchun Chen, Yoshio
Arai, Wakako Araki. Study on stress



evolution in SiC particles during
crack propagation in cast hybrid metal
matrix  composites using  Raman
spectroscopy, Engineering Failure
Analysis 52, 109-115 (2015)

(8) IslamMd Nurul, Yoshio Arai, and Wakako
Araki . Use of Ultrasonic
Back-Reflection Intensity for
Predicting the Onset of Crack Growth
due to Low-cycle Fatigue in Stainless
Steel under Block Loading, Ultrasonics
56, 354-360 (2015).

18

(1) Wakako Araki, Kazutaka Takeda, Yoshio
Arai. Ferroelasticity of LaM0O3 (M=Co,
Fe, Al, Ga), 1488, 229th ECS Meeting
(May 2016, San Diego).

(2) Miaolong Qiu, Wakako Araki, Yoshio
Arai .Stress/Strain Effect on
Non-Stoichiometry of
La0.6Sr0.4Co0.2Fe0.803-0 , 1491,
229th ECS Meeting (May 2016, San
Diego).

(3) Ying Zou, Wakako Araki, Maria Balaguer,
Jirgen Malzbender. Elastic Properties
of Freeze-Cast La0.6Sr0.4C00.2Fe0.803,
1477, 229th ECS Meeting (May 2016, San
Diego).

(4) Wakako Araki, Takehiro Abe, and Yoshio
Arai. Anomalous Mechanical Behaviour
of Lanthanum Strontium Cobalt Iron
Oxides, International Conference on
Advanced Technology in Experimental
Mechanics 2015, 0S-15-1 (Oct 2015,
Toyohashi).

(5) Wakako Araki, Wataru Tanii, Yoshio
Arai. Strontium segregation phenomena
in La0.6Sr0.4Co0.2Fe0.803-6
subjected to mechanical stress, 111,
ECS Conference on Electrochemical
Energy Conversion & Storage with
SOFC-XIV  (July 2015, Glasgow). /
Wakako Araki, Wataru Tanii, Yoshio
Arai. Strontium segregation phenomena
in La0.6Sr0.4Co0.2Fe0.803-6
subjected to mechanical stress, 111,
ECS Transactions Vol 68, No 1, pp
681-686 (2015, Glasgow).

®
8-1 24
2017 1 27
)

J0420105 2016

2016 9 13
®
Type-3 FW CFRP
0S12-07
M&M 2016
2016 10 8
® -
La0.6Sr0.4Co0.2Fe0.803-0
GS-31 M&M 2016
2016 10 9
(10)
PS-05 M&M 2016
2016 10 10
1D
CFRP
Type-3 FW
PS-15 M&M 2016
2016 10 10
(12)
PS-04
M&M 2016
2016 10 10
(13)
GS0701-164 M&M
2015 2015
11 23
(14)
PS0008-220
M&M 2015
2015 11 21
(15)
PS0013-240
M&M 2015
2015 11 21
(16)
PS0023-333
M&M 2015

2015 11 21



an ,

PS0024-338 M&M 2015
2015 11
21
(18) -,
3 CFRP
PS0026-392
M&M 2015

2015 11 21

@
ARAKI, Wakako



