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Formation of Particle-Dispersed Nanocomposite and Supersaturated Solid Solution by
Mechanical Alloying of Al and Al.,0; Powders

Tatsuaki Sakamoto*l, Tomoharu Mizuka*l, Shinya Shiga*2, Hiromichi Takebe*1

*1 Department of Materials Science and Biotechnology, Ehime University

*2 Department of Environmental and Materials Engineering, National Institute of Technology, Niihama
College

Materials Transactions, Vol.63, No.2, ppl41-147, (2022.01)

We investigated the mechanical alloying (MA) processes of Al and Al.0; powders via X-ray
diffraction analysis, transmission electron microscopy (TEM), and Vickers microhardness. The
yield strengths and microstructures of consolidated compacts were evaluated using tensile tests
and TEM, respectively. When the amount of oxygen in the MA atmosphere was higher than a certain
threshold, Al.0; particles of about 7 nm were precipitated in the Al grain interior from a
supersaturated solid solution (SSS) of Al-O due to significant precipitation driving force. Two
types of alloyed powders were obtained: Al;0; particle—dispersed Al nanocomposite and SSS. The
consolidated compact of the former exhibited smaller Al grains and higher yield strength than
the latter due to the enhancement of the pinning effect on Al grain migration during
consolidation. The difference in the nature of the two kinds of powders affected the Al grain
sizes and yield strengths of the consolidated compacts
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Welding appearance inspections have still depended on the visual information of humans. In
recent years, automatic welding appearance inspection systems utilizing technologies like
current sensing, contact sensing, ultrasonic inspection, and more have been introduced. However,
the systems could be expensive and complicated. In this paper, artificial-intelligence—based
automatic inspection system is proposed. The system uses DEtection TRnsformer (DETR) which
detects welding defects from two—dimensional image data combining three images that welded parts
are photographed by three cameras. This paper shows the overview of the system and its
effectiveness for the inspection with limited images
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Shigeru Kato*l, Takanori Hino%*2, Hironori Kumeno*3, Shunsaku Kume*1, Tomomichi Kagawa#*1, Hajime
Nobuhara¥4
*] Department of Electrical Engineering and Information Science, National Institute of Technology
(KOSEN), Niihama College, *2 Department of Environmental Materials Engineering, National Institute
of Technology (KOSEN), Niihama College, *3 Department of Mechanical Engineering, National Institute
of Technology (KOSEN), Niihama College, #*4 University of Tsukuba, Graduate School of Systems and
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The human visual inspection to find defects from welding joints is very tough. The examiners
have to inspect many bend test fragments carefully. The present study aims to build an automatic
detection system capable of finding cracks from bend test fragments. This paper describes the
automatic detection method employing Faster R—CNN to detect crack regions. First, we introduce
our achievement and explain the focused issue. Second, the structure of the proposed Faster R-
CNN is explained, and then the present paper shows the experiment of automatic detection using
web—camera working in real—-time. Finally, conclusions and future works are discussed
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Lecture Notes in Networks and Systems, vol 343. Springer, pp289-298, (2021.10)

The personnel burden is an issue with the visual inspection of welding defects that occur in
bend test fragments. This study aims to construct an automatic evaluation system for welding
defects that occur in bend test fragments. This paper describes the automatic detection of
defective areas from bend test fragments using R-CNN. First, we have described the structure of
the proposed R—CNN, followed by the experiments for evaluating R—CNN and their results. Finally,
we have provided a conclusion and discussed future issues.
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Evaluation for Angular Distortion of Welding Plate
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(KOSEN), Niihama College, *2 Department of Environmental Materials Engineering, National Institute
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Systems and Information Engineering
Lecture Notes in Networks and Systems 294(1), Springer, pp344-354, (2021.9)

Welding is essential in our life. It is crucial to nurture welding skills in Japan nowadays.
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The experts have to evaluate the many beginners’ welding. Since the experts’ burden is critical,
a computational assistant for evaluating beginners’ welding is required. This paper describes
a simple evaluation system of welding plates by beginners. The authors considered four types of
beginners’ typical defects: lack of welding metal, linear misalignment, welding metal
unevenness, and angular distortion. To capture these defects simultaneously, the authors propose
an original equipment to photograph the welding plates. The computer extracts only the part of
the welding plate using color markers. CNN (Convolutional Neural Network) evaluates the defects

As a first step, the authors addressed evaluating only angular distortion. The angular distortion
is one of the typical failures by beginners. In the experiment, the authors conducted the

validation of CNN. In the conclusion part, we discuss the experimental result and future works.
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Heat generation in the AC magnetic field of fine Y3Fe5012 powder materials prepared by
modifying co—precipitation synthesis
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Journal of the Ceramic Society of Japan, 129, vol9, pp579-583, (2021.6)

Fine Y3Feb012 (YIG) powder with self-heat generation ability in an AC magnetic field was
prepared by a modified co—precipitation method and calcined at 600-1100° C. Using this method
a single phase of the YIG ferrite structure was obtained at a low calcination temperature. The
heat generation ability of the modified synthesis sample with a particle diameter of 120nm in
a AC magnetic field was significantly improved. The correlation between heat generation ability
and hysteresis loss was not confirmed for this sample, which suggests that the heat generation
of YIG ferrite powder might have been caused by another factor that differs from the magnetic
loss.

b N 5
Heat Generations in the AC Magnetic Field of Fine YiFes0;, Powder Materials Prepared by
Modifying Co—precipitation Synthesis
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Deleg SANGAA*2, Tatiana Yu. KISELEVA*3, Jun YANO*1, Hiroshi FUKUOKA*4 and Hiromichi AONO*5
*1 Department of Environmental materials of Engineering, National Institute of Technology, Niihama
College, *2 Institute of Physics and Technology, Mongolian Academy of Sciences, *3 Faculty of
Physics, Moscow M. V. Lomonosov State University, %4 Department of Applied Chemistry, Graduate School
of Engineering, Hiroshima University, *5 Graduate School of Science and Engineering, Ehime
University
J. Ceram. Soc. Jpn. 2021, 129 (9), pp579-583

AR T B O3B T 5 YaFes012 (YIG) R AAEIEHDEIE TIERL L, 600~1100°CThERL L7z, ZDF5
ETIE, ARVWBERIEEE T YIG 7 = 7 A MEIEDOHIZFG5 Z L8 TE Tz, RIFEE~120 nm DERGUECIE
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Evaluation of crystal state and residual Stress in the work hardened surface layer of the
copper-based casting coin
T.Matsue*x1, E.Takahashi*2, J.Kobayashi*3, K.Nakamura*3 and M. Yamada*3
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In general, metal products have a characteristic surface layer called a work—affected layer,
formed by polishing at the time of manufacture. This layer has many differences in mechanical
properties such as crystal state and residual stress depending on the processing conditions.
Regarding this, if the crystal and residual stress states of the work-affected layer, formed
during manufacturing can be clearly evaluated, it may be possible to clarify the manufacturing
history from its characteristics. In other words, the evaluation of the work-affected layer,
can add new information to archaeological research as an appraisal method for metal products.
X-ray measurement, which can be evaluated non—destructively, is very effective as a means of
examining the state of the work—affected layer of metal. Therefore, in this study, we
investigated the possibility of confirming the crystal state and evaluating the residual stress
using the X-ray diffraction method for three types of copper-based casting old coins with
different elemental compositions. As a result, the Debye rings obtained by X-ray diffraction
were diverse, such as uniform continuous rings and discontinuous rings with light spots,
depending on the specimens. That is, it was found that the crystal state of the surface layer
of old coins has fine crystals, texture, coarse crystals, etc., depending on the elemental
composition. In addition, compressive residual stress of about —140 to —370 MPa exists in all
specimens. It was confirmed that this value differs depending on the measurement diffraction
plane and the measurement direction, and that a clear difference occurs due to the difference
in the elemental composition.

mE Eth
Effect of external heating on friction stir welding of Al alloy
Y. Takada*1 and T.Matsue*2
*] Advanced Engineering Course student, National institute of Technology (KOSEN), Niihama College
*2 Department of Environmental Materials Engineering, Nationallnstitute of Technology (KOSEN),
Niihama College
Digest (Extended abstract) for the Award for Encouragement of Research in the 31st Annual
Meeting of MRS-J, M-013-016.

Friction stir welding (FSW) can be easily performed compared with the conventional method
junction between different materials. In the previous report, we proposed a method to obtain a
good bonding material by a method (LTW) that uses a gas burner to assist heat when performing
FSW using a milling machine with low axial load capacity. However, the bonding material was
annealed in advance for the purpose of softening, and the material strength was lower than the
JIS standard value. Therefore, in this study, we improved the heat assist method using a gas
burner and investigated a joining method (HIW) that does not require pretreatment

It was confirmed that both the LTW and HTW methods provided good bonding conditions. As for
the Vickers hardness of the cross section, the HTW method was able to bond the specimens while
maintaining the hardness better than the LTW method. The tensile strength of the HIW method was
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almost equal to that of the LTW method.

ME E
Effect of external heating on friction stir welding of Al alloy
E. Takahashi*l, T.Matsue*2, J.Kobayashi*3, K.Nakamura*3 and M. Yamada*3
*] Advanced Engineering Course student, National institute of Technology (KOSEN), Niihama College
%2 Department of Environmental Materials Engineering, Nationallnstitute of Technology (KOSEN),
Niihama College
*3 National Institute of Technology, Hakodate College
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In recent years, research has been progressing to clarify the economic history at the time of
manufacture from old coins and bronze ware excavated. Metal products have a characteristic
crystal structure and residual stress inside due to polishing processing during their manufacture
These evaluations may reveal the history of old coin manufacturing and restoration. In this
study, we investigated the possibility of confirming the crystal state and evaluating the
residual stress of old copper coins. As a result, regarding the crystalline state, it was
possible to distinguish old coins with different metal compositions by observing the Debye ring
In addition, old coins have a compressive residual stress of about —100 to —400 MPa. Furthermore,
the difference in residual stress value depending on the measurement direction tends to increase.

Takanori Hino

T4 —T 53— #AWBENEHE

DNk, SeBphldEn+2, HEZii*3

*1 TR TS HIERBERIER LR, 2 B TS H PR TR, *3 BrEk T m S
BEEREA B LR

THEEA. 69(9). ppl30-131, (2021.9)

WILFE D TH T2 AT LA TIGEEED ONN 2 K DRl DUV Tk,

(R 4 D]
Hoh {£BH
T2 LEEDOKEARILBHMDIEE
B

ST e T3 R M AR ER BB T2
OASMEEN A X 2021 4R AR, ppl40-141, (2022.2)
I F YT NGB OKRE AL OV TR LIk 2 s Lz,

B {&BA

=R EERMIOREMRICICEE I HKRDOEEENT
S N E 2 e )

-78 -



] TR TR AR M AR B TR, +2 BILRFOK R RN AR e o & —
B HRFRFEFNARFIEE > Z —m e RN R S &, pp13-14, (2021.5)
BIHIRFR R FNAR I ZEE o 2 — & OFRTHEEEILRWIE DR 2 H L7z,

(X 2 EIJ]

aE E&

Mg.Si DEEMREICRITTHE TS5 X IRIERDELRFFHHOEE
FINZSex1, K A, EEEERx1, PAEZ*2
*1 TR T3S S ARBR AT L LR, *2 el T3 S5 i P 2R S P LR}

AAMERN P2 UESSS F2oEsRs (74 B . (2021. 6)

SPS KEfitith O B2 RFHM & BVEMEREOBIR A A LS DI - B/ 2 LU FICitd, (1) SPS BEfkiA
TR 2RISR BT MgoS1 N T2 HHTH U |, B b Mg0) DAERKITFERD iy, (2) B—y
7 B8 & BRIRHTRI IO S BRI & OBfEZRFEBINEI SRR By, (3) EERAIMEREFEEUE
24h OEZERFFRERH]T 0. 6 X 10 W/mK? (at 200°C) D KEA T, BMRERIFAER7Z2 4. 0W/nK THD &
PUET UL, MEREFERUL 7=1. 5 X 10 K & BFE L HiLb,

&8 E&
Ge;ANNCuSNS; B R ERFDFRIEE HDFE
EfEREERL, HREZx, EEEER2, FTEARHIIR3, IRARTE x4, S
sl Hr L T3S S P PR O L TR H i L 2 i P B A B LA
3 B[] T35 S5 P2 TR, 4 E00 T 3 S i P e BB A i T
*5 Rl HARTRL 2R A s TR
2021 R IS S 2ot RbE - KGEtiists SRS (v 74 VBl . (2021.12)
ARFFETIL Ge Z RN L7z CupSnSs BIE EE 2 1 DBERS T ) & BAGEMEREDRIRIC DWW T L7z, BERSITET)
DI TE—_y 7R EUIT LA L7 b D0 ERBERME T L2720, fif e L TERAIMERES
B (NU—T 77 Z2—) O RTERD LN o1,

a8 E&
Ag 0 CuSnSs BAFE R F
FRRTER x]RS, EEEEEER, BRI, Ak, B EER2, TARTEIR3, JRATE 4,
T FHER
sl L T3S S PR O T TR R), 2 e T a S W P R B R T2
3 B[] T 365 S P22 TR, 4 ER T3 S i P e BB A T T
*5 IR R A [ T e
55 69 [ B P B ZRARHES (O 7Y > RBf) . (2022, 3)

ARFFETIL CusSnSs (CTS) BNEABHIIRINT DEREA RIS 5 Z L CE oM bZ Bis Lz, &
NETIE. SR A N Z TV, TR L HICELSEERIIED LA B84~ L, it
INFETITELIN CTS F - L RO TH D, ZIVE TORIFHIEIRZ IR L T =3 EI O ZVEMERE
DO BEE T 5 &, B—y Z4REUTK 0. 7 5 & @UMEITS B2 o723, BRURESRIE 1.5 fi%,
BRERT0.TREEWT b m EL, 2O, BERICMEREFEEUIR 1. 3 f51cm B L7z, EDX OFERN 5,

-79 -



FHAEEIZ N E TOREL L D DN Z LR TETRBY . 202 SIHMRNINENREEIC TSV TN 5
T EHEREL TS, SREGTREE & W BEERICIRAT A2 Z & T, —FHOLEH F— o 70
TETWDHD TRV EEZ TG,

ME Eh
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Friction stir welding (FSW) can be easily performed compared with the conventional method
junction between different materials. In the previous report, we proposed a method to obtain a
good bonding material by a method (LTW) that uses a gas burner to assist heat when performing
FSW using a milling machine with low axial load capacity. However, the bonding material was
annealed in advance for the purpose of softening, and the material strength was lower than the
JIS standard value. Therefore, in this study, we improved the heat assist method using a gas
burner and investigated a joining method (HIW) that does not require pretreatment

It was confirmed that both the LTW and HTW methods provided good bonding conditions. As for
the Vickers hardness of the cross section, the HTW method was able to bond the specimens while
maintaining the hardness better than the LTW method. The tensile strength of the HIW method was
almost equal to that of the LTW method.
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Effect of external heating on friction stir welding of Al alloy
E. Takahashi*1, T.Matsue*x2, J.Kobayashi*3, K.Nakamura*3 and M. Yamada*3
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%2 Department of Environmental Materials Engineering, National Institute of Technology (KOSEN)
Niihama College
*3 National Institute of Technology, Hakodate College
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In recent years, research has been progressing to clarify the economic history at the time of
manufacture from old coins and bronze ware excavated. Metal products have a characteristic
crystal structure and residual stress inside due to polishing processing during their manufacture.
These evaluations may reveal the history of old coin manufacturing and restoration. In this
study, we investigated the possibility of confirming the crystal state and evaluating the
residual stress of old copper coins. As a result, regarding the crystalline state, it was
possible to distinguish old coins with different metal compositions by observing the Debye ring.
In addition, old coins have a compressive residual stress of about —100 to —400 MPa. Furthermore,

the difference in residual stress value depending on the measurement direction tends to increase
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Apple intake is good and effective for our health. This study aims to construct a product

management system for the detailed analysis of apples. The proposed equipment measures the
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force and sound of apple flesh using a wedge—formed probe. Two different specimens, A and B,
of apples have been examined, and 16 data signals of load and sound are preserved. We
constructed a neural network (NN) model, which distinguished specimens A and B. The input of
the model is the parameters in load and sound. To validate the proposed NN model, we conducted
two cross—validation techniques and obtained an accuracy of 84.5%. In future, we will perform
a human sensory test where human subjects would listen to recorded sound

Takanori Hino
Development of Graduation Research in Food Texture Estimation
Shigeru Kato*l, Tomomichi Kagawa*l, Naoki Wada*l, Takanori Hino*2, Hajime Nobuhara*3
*1 BRI LEREHMPRERE R LR, 2 FEik LEEE M PR LR, 3 Bl R TR
AT LMEER
Proc. of 14th International Symposium on Advances in Technology Education (ISBN 978-952-216-
795-8) part.2, ppb2-57, (2021.8)

This paper describes a suitable graduation research subject that makes students interested in
Al (Artificial Intelligence). Food is familiar to us. Therefore, we built up a research topic
related to food. The objective of the proposed subject is to design an intelligent system, which
can recognize foods textures. In the proposed research, Al estimates food texture from sound
and load signals. Our original equipment measures these signals when the food is compressed or
cut. The authors applied CNN (Convolutional Neural Network) to classify various texture type
CNN is one of the NN (Neural Network) models and regarded as one of the latest beneficial Al
(Artificial Intelligent) techniques. The input of CNN is an image representing the load and
sound signals when the food is cut or compressed by the equipment. The output is the estimated
classification value of the food. In the research process, the students are required to figure
out the electric sensors, such as load cells and the sound sensors, and learn the usage of the
individual amplifier of the sensors. In the experiment stage, to collect signal data of the
foods, the students have to measure the size of the food samples and memorize the experimental
conditions as detailed as possible in the notebook. In this way, they can take advantage of
their experience writing reports in student engineering experiments in their lower grades.
Besides, the students should construct an information system using Matlab. By using Matlab
they can address building intelligent information systems quickly. They have to analyze the
physical features of load and sound strength by calculating the mean and standard deviation
(STD). Furthermore, they are required to comprehend the result of FFT (Fast Fourier Transform)
and STFT (Short Time Fourier Transform) of the sound signal. The first half of the present paper
shows the texture classification experiment of three kinds of snacks performed by a student.
The latter half shows the experiment in apples’ texture. Finally, conclusion and future work

are discussed.
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Heat Generation Behavior in the AC Magnetic Field of Fine MgFe,0, Powder Prepared by
Hydrothermal Synthesis
A. Suzumura%*1, H.Hirazawa*l, H.Komoda*2, M. Sakamoto*1, E.Uyanga*3, H.Aono*4
*1 Department of Environmental Materials Engineering, National Institute of Technology (KOSEN),
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of Sciences, *4 Graduate School of Science and Engineering, Ehime University
EM-NAN02021, (2021.6) Toyama(Online), Japan

Recent years, thermal coagulation therapy utilizing the AC magnetic field has been investigated
as a new treatment method for cancer tumor therefore the fine magnetic material having self
heat generation ability in an AC magnetic field was studied for application in this therapy. In
this study we prepared Nano sized MgFe204 with high heat generation ability in AC magnetic field
by hydrothermal synthesis method and heat generation behavior in an AC m agnetic field

investigated.
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E. Uyanga*4, H. Aono*b
%] Department of Environmental materials of Engineering, National Institute of Technology (KOSEN),
Niihama College, *2 SAIJO high school, *3 Department of Applied Chemistry and Biotechnology, National
Institute of Technology (KOSEN), Niihama College *4 Institute of Physics and Technology, Mongolian

academy of Sciences, *5 Graduate School of Science and Engineering, Ehime University
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Recently, thermal coagulation therapy that utilize an AC magnetic field is attracting attention
as a new treatment method for cancer tumor. For this therapy, magnetic material is administered
into the body and an AC magnetic field is applied externally to generate heat the material over
42.5 °C in order to causing coagulation and necrosis of the cancer tumor. In this study, we
synthesized fine MgFe204 powder with high heat generation ability in an AC magnetic field by
the solvothermal method and investigated their biocompatibility by cytotoxicity tests

TE R2Z
HEAT GENERATION CHARACTERISTIC IN THE AC MAGNETIC FIELD OF Y3Fe5012 FERRITE PARTICLE
PREPARED BY MODIFYING COPRECIPITATION METHOD
R.Matsumoto*1, H.Hirazawa*l, M. Sakamoto*l, A. Tagashira*2, U.Enkhnaran#*3, D.Sangaa*3,

T. Yu. Kiseleva*4, and H. Aono*b

*] Department of Environmental materials of Engineering, National Institute of Technology (KOSEN),
Niihama College, *2 Department of Applied Chemistry and Biotechnology, National Institute of
Technology (KOSEN), Niihama College *3 Institute of Physics and Technology, Mongolian academy of
Sciences, *4 Faculty of Physics, Moscow M. V. Lomonosov State University, #*5 Graduate School of
Science and Engineering, Ehime University

The Second Asian Conference on Thermal Sciences, 2™ ACTS, (2021.10)

The AC magnetic field cautery methods, such as thermal coagulation therapy using ferrite
powder are attracting attention as a new treatment method for cancer tumors. 1) In this treatment
a maghetic material that possess a self-heating ability in an AC magnetic field is put in the
cancerous tumor and generate heat over 42.5 °C to necrotize the cancerous tissue. In this study,
we attempted to synthesized fine Y3Fe5012 powder by a modified coprecipitation method and
clarify the mechanism of heat generation characteristic in an AC magnetic field.

TE Kz
Heat Generation Behavior of Fe304-Si02 Composite Fine Powder in the AC Magnetic Field
Y. Osumi*1, H.Hirazawa*l, M. Sakamoto*1, A.Tagashira*2, U.Enkhnaran*3, D.Sangaa*3,

T. Yu. Kiseleva*4, and H. Aono%*b

*] Department of Environmental materials of Engineering, National Institute of Technology (KOSEN),
Niihama College (KOSEN), *2 Department of Applied Chemistry and Biotechnology, National Institute of
Technology (KOSEN), Niihama College #*3 Institute of Physics and Technology, Mongolian academy of
Sciences, *4 Faculty of Physics, Moscow M.V. Lomonosov State University, *b5 Graduate School of
Science and Engineering, Ehime University

The Material Research Meeting 2021, MRM2021, (2021.12)

In recent vyears, the cauterization therapy using AC magnhetic field has been attracting
attention as a treatment for the cancer which is the leading cause of death in Japan. For this
type of therapy, the magnetic materials are placed into the inside of body (Drug Delivery
System), after that the magnetic materials was heat generated over 42.50C by using the AC
maghetic field. In this study, the fine Fe304 particle was prepared by coprecipitation method
and Si02 coating was carried out to keep high heat generation ability in the AC magnetic field
Moreover, the heat generation behavior of Fe304-Si02 composite particle was measured in order

to clarify the mechanism in the AC magnetic field.
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Self-heating Ability in the AC Magnetic Field of Fine MgFe204 Powder Prepared by Solution
Combustion Method
N. Ogasawara*1l, H.Hirazawa*l, M.Sakamoto*l, A.Tagashira*2, U.Enkhnaran*3, D.Sangaa*3,

T. Yu. Kiseleva*4, H.Aono*b

*] Department of Environmental materials of Engineering, National Institute of Technology (KOSEN),
Niihama College, #*2 Department of Applied Chemistry and Biotechnology, National Institute of
Technology (KOSEN), Niihama College #*3 Institute of Physics and Technology, Mongolian academy of
Sciences, *4 Faculty of Physics, Moscow M.V. Lomonosov State University, %5 Graduate School of
Science and Engineering, Ehime University

The Material Research Meeting 2021, MRM2021, (2021.12)

The fine magnetic material that have self-heating ability in the AC magnetic field was
investigated to application for new thermal coagulation therapy of cancer tumorl). In our
previous study, we found that the MgFe204 having highest heat generation ability in various
spinel ferrite, however the heat generation ability was greatly depended on preparation method
In this study, we varied the fuel and calcination temperature
when prepared MgFex0s by the solution combustion method in order to discuss the optimum conditions
to improve the heat generation in the AC magnetic field.

FE K2
Preparation of Fine YsFes0;, Powder at Low Temperature using Chemical Synthesis Method for
Application of Thermal Coagulation Therapy
Y. Hisaoka*l, H. Hirazawa*2, Y. Itagaki*l, H. Aonoxl
*1 Graduate School of Science and Engineering, Ehime University, *2 Department of Environmental
materials of Engineering, National Institute of Technology (KOSEN), Niihama College
The Material Research Meeting 2021, MRM2021, (2021.12)

A new treatment method called thermal coagulation therapy has been attracting attention
Magnetic materials having a high heat generation ability in an AC magnetic field have been
studied for use in a new thermal coagulation therapy of cancerous tissues. A drug delivery
system (DDS) using nano—-sized magnetic particles encapsulated in a liposome with an antibody (K
100nm) is possible as a cancer therapy in the future. In this study, we tried the synthesis of
the Y3Feb012 particle using coprecipitation method with heat treatment in autoclave or heat
treatment at low temperature in ambient air.
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Stress corrosion cracking behavior of Mg-Al-Zn alloys in humid air
Toshiaki MANAKA*
*Department of Environmental Materials Engineering, National Institute of Technology (KOSEN), Niihama
College
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