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Studies on corrosion and stress corrosion cracking of Mg alloys designed by
heterogeneous microstructure control

Yamasaki, Michiaki
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Corrosion and stress corrosion cracking behavior of Mg/LPSO two-phase
Mg-Zn-Y alloys were investigated. (1) The crystal orientation dependence of the corrosion behavior
of extruded Mg/LPSO two-phase Mg-Zn-Y alloys was clarified. This crystal orientation dependence is
significantly affected by the in-plane atomic density of the exposed crystal planes. (2) A method to
detect the SCC initiation stress by combining a direct current voltage change method with a slow
strain rate tensile test, was developed; the SCC susceptibility and SCC growth rate were estimated.
It was found that the LPSO Mg-Zn-Y alloy had a higher SCC susceptibility than the AZ31B alloy, but
showed an extremely low SCC growth rate, approximately one-third that of the AZ31B alloy.
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Fig. 1 (a) InversPole Figure Maps of extruded Mg-Zn-Y alloy. (b) Corrosion rates of extruded
Mg-Zn-Y aloysin 3.5 wt% NaCl solution saturated with Mg(OH)s.
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Fig. 2 (a, b) Areafractions of the five distinct exposed crystalographic planesin the worked
o-Mg grains of extruded Mg-Zn-Y alloys: () Transverse section, (b) Longitudinal section.
(c) In-plane atomic densities of the crystal planes associated with the <1010> zone axes.
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Fig. 4 Stress-Strain curves and Direct Current
Potential Drop curvesin the Slow stran ratetensile
test for extruded Mg-Zn-Y and AZ31B aloys in
areand 0.1 M NaCl aqueous solution.
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Fig. 5 SEM images of fracture surfaces of
extruded Mg-Zn-Y and AZ31B alloys after SSRT
testin 0.1 M NaCl agqueous solution.

Stress, o /MP:



21 21 4 10

Okuda Hiroshi Kintsu Kohei Kurokawa Shu Tabuchi Masao Nitani Hiroaki Kimizuka Hajime 253
Inoue Shin-ichi Yamasaki Michiaki Kawamura Yoshihito
Nanoclusters in stacking faults in Mg-Y-Zn alloys examined by small-angle X-ray scattering and 2023

extended X-ray absorption fine structure analysis

Acta Materialia

118963 118963

DOl
10.1016/j .actamat.2023.118963

HARJO Stefanus GONG Wu AIZAWA Kazuya KAWASAKI Takuro YAMASAKI Michiaki

255

Strengthening of a Mg and long-period stacking ordered phases in a Mg-Zn-Y alloy by hot-
extrusion with low extrusion ratio

2023

Acta Materialia

119029 119029

DOl
10.1016/j .actamat.2023.119029

Hagihara Koji Mayama Tsuyoshi Yamasaki Michiaki Harjo Stefanus Tokunaga Toko Yamamoto 173
Kazuki Sugita Mika Aoyama Kairi Gong Wu Nishimoto Soya
Contributions of multimodal microstructure in the deformation behavior of extruded Mg alloys 2024

containing LPSO phase

International Journal of Plasticity

103865 103865

DOl
10.1016/j . ijplas.2023.103865

63

2024

Dol
10.2320/materia.63.9




Nishimoto Soya Yamasaki Michiaki Kawamura Yoshihito

63

The Effects of Pre-Consolidation Heat Treatment on the Tensile and Fracture Toughness Behavior 2022

of the Rapidly Solidified Mg?Zn?Y?Al Alloys

MATERIALS TRANSACTIONS 1396 1405
DOl

10.2320/matertrans.MT-L2022008

Mayama Tsuyoshi Agnew Sean R. Hagihara Koji Kamura Kentaro Shiraishi Kazuma Yamasaki 154

Michiaki Kawamura Yoshihito

a -Mg/LPSO (Long-Period Stacking Ordered) phase interfaces as obstacles against dislocation 2022

slip in as-cast Mg-Zn-Y alloys

International Journal of Plasticity

103294 103294

DOl
10.1016/j . ijplas.2022.103294

Nishimoto Soya Yamasaki Michiaki Kawamura Yoshihito 10

Inherited multimodal microstructure evolution of high-fracture-toughness Mg-zZn-Y-Al alloys 2022

during extrusion for the consolidation of rapidly solidified ribbons

Journal of Magnesium and Alloys 2433 2445
DOl

10.1016/j . jma.2022.05.014

Yamasaki Michiaki Shi Zhiminig Atrens Andrej Furukawa Akito Kawamura Yoshihito 200

Influence of crystallographic orientation and Al alloying on the corrosion behaviour of 2022

extruded a -Mg/LPSO two-phase Mg-Zn-Y alloys with multimodal microstructure

Corrosion Science

110237 110237

DOl
10.1016/j .corsci .2022.110237




Hagihara Koji Ueyama Ryohei Yamasaki Michiaki Kawamura Yoshihito Nakano Takayoshi

209

Surprising increase in yield stress of Mg single crystal using long-period stacking ordered
nanoplates

2021

Acta Materialia

116797 116797

DOl
10.1016/j .actamat.2021.116797

Drozdenko Daria Yamasaki Michiaki Mathis Kristian Dobron Patrik Inoue Shin-ichi Kawamura 14

Yoshihito

Revealing the Microstructural Aspects of the Corrosion Dynamics in Rapidly Solidified Mg-Zn-Y 2021

Alloys Using the Acoustic Emission Technique

Materials 7828 7828
DOl

10.3390/mal4247828

Nishimoto Soya Koguchi Yuta Yamasaki Michiaki Kawamura Yoshihito 832

Effect of hierarchical multimodal microstructure evolution on tensile properties and fracture 2022

toughness of rapidly solidified Mg-Zn-Y-Al alloys with LPSO phase

Materials Science and Engineering: A

142348 142348

DOl
10.1016/j .msea.2021.142348

45 5 14

, , , , DROZDENKO Daria, MATHIS Kristian

Mg-Y-Zn

2023 ( 173 )

2023




LPSO Mg-Y-Zn Al
2023 ( 173 )
2023
Mg-Y-Zn
2023 ( 173 )
2023
Mg-Y-Zn
2023 ( 173 )
2023
LPSO Mg-Y-Al
2023 ( 144 )

2023




, , , , , Harjo Stefanus, Daria Drozdenko

Mg-Y-Zn

2023 ( 144 )

2023

Mg-Y-Zn

2023 ( 144 )

2023

Michiaki Yamasaki, Akito Furukawa, Soya Nishimoto, Daria Drozdenko, Kristian Mahis

Acoustic emission study on corrosion behaviour of extruded Mg-Y-Zn alloys with multimodal microstructure

LMT2023, Light Metals Technology

2023

Soya Nishimoto, Taiga Yasuda, Koji Hagihara, Michiaki Yamasaki

Effect of multimodal microstructure on fracture toughness behavior of extruded Mg-Zn-Y alloys

LMT2023, Light Metals Technology

2023




Michiaki Yamasaki, Kosho Horiguchi, Daria Drozdenko, Koji Hagihara, Toko Tokunaga, Soya Nishimoto, Stefanus Harjo, Wu Gong

Tensile deformation behavior and multimodal microstructure evolution of extruded Mg-Y-Zn alloys of multimodal microstructure

MRM2023/ IUMRS-1CA2023 Grand Meeting

2023

Soya Nishimoto, Taiga Yasuda, Koji Hagihara, Michiaki Yamasaki

Fracture toughness in extruded Mg-Zn-Y alloys with multimodal microstructure

MRM2023/ IUMRS-1CA2023 Grand Meeting

2023

ShengXiong Tang, Soya Nishimoto, Michiaki Yamasaki

Tensile properties and fracture toughness of extruded AZ31B alloys with multimodal microstructure

MRM2023/ 1UMRS-1CA2023 Grand Meeting

2023

Michiaki Yamasaki

Influence of electrochemical and geometrical heterogeneities on corrosion behaviour of LPSO phase-containing Mg-Y-Zn alloys

The 5th International Symposium on Long-Period Stacking/Order Structure and Mille-feuille Structure, LPS02022

2022




Taiga Yasuda, Michiaki Yamasaki, Koji Hagihara

Investigation of fracture toughness of extruded Mg-Zn-Y alloys with multimodal microstructure

The 5th International Symposium on Long-Period Stacking/Order Structure and Mille-feuille Structure, LPS02022

2022

Seitaro Ishizaki, Michiaki Yamasaki, Koji Hagihara, Yoshihito Kawamura

Mechanical properties and microstructure of dilute Mg-Y-Zn alloys prepared by combination of low cooling rate solidification
and extrusion techniques

The 5th International Symposium on Long-Period Stacking/Order Structure and Mille-feuille Structure, LPS02022

2022
Drozdenko Daria
Mg-Al
2022 ( 171 )
2022
Mg-Zn-Y
2022 ( 171 )

2022




Mg-Zn-Y

2022 ( 1711 )
2022
AE LPSO  Mg-Zn-Y
2022 ( 1711 )
2022
a -Mg/LPSO
2023 ( 172 )
2023
Multimodal Mg-Y-Zn
2023 172 )

2023




Acoustic Emission

Mg-Y-Zn

2023

( 172 )

2023
Drozdenko Daria

Mg-Al AE

2023 ( 172 )
2023

a -Mg/LPSO Mg

2023 ( 172 )

2023

Atrens Andrej, Shi Zhiming, Drozdenko Daria,

a -Mg/LPSO Mg-Zn-Y

/MFS

142

2022




Drozdenko Daria,

AE a /LPSO a /B Mg
142
2022
253
2022
Mg-Zn-Y
2021 140
2021
LPSO Mg-zn-Y-Al
2021 140

2021




LPSO Mg-Zn-Y

2021 140

2021

Soya Nishimoto

Relation between fracture toughness and microstructure of rapidly solidified ribbon-consolidated Mg-zZn-Y-Al alloys

International Conference on Processing & Manufacturing of Advanced Materials, Processing, Fabrication, Properties,
Applications, THERMEC' 2021

2021

Michiaki Yamasaki

Influence of Crystallographic Orientation on Corrosion Behavior of Mg-Zn-Y Alloys with Multimodal Microstructure

12th International Conference on Magnesium Alloys and their Applications, Mg 2021

2021

Daria Drozdenko

Highstrength Ductile Rapidly Solidified Mg-Zn-Y Alloys with Low Amount of LPSO Phase

12th International Conference on Magnesium Alloys and their Applications, Mg 2021

2021




Akito Furukawa

Acoustic Emission Characteristics of Aqueous Corrosion in Mg-Zn-Y Alloys with Long-period Stacking Ordered Phase

12th International Conference on Magnesium Alloys and their Applications, Mg 2021

2021

Soya Nishimoto

Investigation of Microstructural Factors Affecting the Planestrain Fracture Toughness of Mg-Zn-Y-Al Alloys Processed by
Consolidation of Rapidly Solidified Ribbons

12th International Conference on Magnesium Alloys and their Applications, Mg 2021

2021
Mg-Zn-
2021 169
2021
LPSO Mg-Zn-Y
2021 169

2021




Mg-Zn-Y-Al

2021 141

2021

Michiaki Yamasaki

High Mechanical Performance Magnesium Alloys Developed by Multimodal Microstructure Design Concept

Materials Research Meeting 2021 (MRM2021)

2021

Mg-Zn-Y
2022 170

2021

AE bimodal Mg
2022 170

2021




Mg-Zn-Y

2022 170

2021

http://www.msre.kumamoto-u.ac.jp/~kankyo/index-j .htm
http://www.msre.kumamoto-u.ac.jp/

http://www.mrc.kumamoto-u.ac.jp/

(Mayama Tsuyoshi)

(40333629) (17401)

(Inoue Shin-ichi)

(30792585) (17401)




Charles University




