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Toward Next-generation Semiconductor Technologies

Project Research Report ‘‘Creation of Materials by Super
Thermal Field: Neo-3D through Giant Potential Gradient”

Preface to Special Issue on Frontline Materials
Research Toward Next—-generation Semiconduc-
tor Technologies
---Yuta Sauito, Takuji Ube, Chang Tso-Fu Mark,
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cooled Copper Crucibles) - Akira Yoshikawa

Chalcogenide Electronics for Next—generation
Semiconductor Technologies

~~~~~~~~~~~~~~~~~~~~~ Shogo Hatayama and Yuta Saito

Spatial Structure of Electron Spins in Nonmagnetic
Semiconductor Generated by Programmable Spa-
tial Structure Light «---eoeoveeeeeeenes Jun Ishihara

7-441

7-442

7-449

7-455

7-461

7-466

7-473

Special Issue on ‘“Microstructural Analysis of Non—ferrous
Martensite Materials Focusing on Shape Memory Alloys”

Preface to Special Issue on ‘“Microstructural Analy-
sis of Non—ferrous Martensite Materials Focusing
on Shape Memory Alloys”
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Isato Tamura, Kento Hani, Gen—ichi Shigesato,
Takuro Masumura and Toshihiro Tsuchiyama
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In-situ WB-STEM Observation of Neutron Irradia-
tion Defects in Reactor Pressure Vessel Steels
---Kenta Yoshida, Hideo Watanabe, Yufeng Du
and Yusuke Shimada
Dislocation Loops in ZrN Induced by Selective Dis-
placement Damage with Energetic Electrons
~~~~~~~~~~~~~~~~~~ Kazuhiro Yasuda, Kaisei Yamada,
Tomokazu Yamamoto,
Mohammad Majidur Rahman and Seiya Takaki

12-838

12-839

12-840

12-841

Novel Technologies and Products

Development and Applications of Reinforcing Parts
(Pittarikun®) for Fiber Reinforced Plastics
Product ----eeeee- Masaru Suzuki, Kimio Suzuki

and Seigi Aoyama

Development of Partial Non—-Magnetic Improve-
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Academia Through the Study of Hydrogen Em-
brittlement .................................... Kel Saito
My Student Life Exploring Aluminum from Various
Perspectives - rorererieinns Kensuke Kurihara
Engaging in Research on Rare-earth-free Mag-
netostrictive Materials for the Next Generation
............................................. Mlu Hisamatsu
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....................................... Masako SakamOtO

2-120

4-260

6-395

vi

Introduction of Activities of In-house Professional
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No. 37 Scandium oo Osamu Takeda 11-751

Ranking of Metals

No. 24 Standard Formation of Gibbs Free Energy of

SUIFIAE  wrvrrrrrrrrre e 4-225
Activation Energy of Impurity Diffusion Coefficient

in Copper v Yuhki Tsukada 8-527
No. 26 Vickers Hardness: -« oeremeremerreeeeene 12-823
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Commemorative Lecture of 69th The Japan Institute of
Metals and Materials Gold Award

Microstructural Control for High Performance of

Metallic Materialg -« w«reoeeremreeereeees Zenji Horita 5-311

Commemorative Lecture of 69th Honda Memorial Award

New Perspective and Development in Understand-
ing Crystal Plasticity in Advanced Structural
Materials —With Special Reference to High-En-

tropy Alloys ---rerereesrrreeeeeee Haruyuki Inui ~ 5-321

Recent Research

Ultrafast Optical Response of Chalcogenide Com-
pounds for the Application as Optical Phase
Change Materials
~~~~~~~~~~~~ Hiroshi Tanimura, Tomoya Kawaguchi,

Norihiko L. Okamoto and Tetsu Ichitsubo

Charge Analysis in a Catalytic Nanoparticle Using

High Sensitivity Electron Holography
~~~~~~~~~~~~~~~~~~ Ryotaro Aso, Yasukazu Murakami
and Toshiaki Tanigaki

Crystallographic Features in Doped Bismuth Ferrite
Bi;-,RE,FeO; (RE: Sm/Nd)

------------ Yoichi Horibe and Yasumasa Koyama

Heteroatom—doped Graphene to Extend the Life of
Sub—nanometer—scale Metal Catalysts

~~~~~~~~~~~~ Yuji Kunisada and Norihito Sakaguchi

Advances in Characterization of Thick Specimens
and Time-Resolved In-situ Observation by
Modern High Voltage Electron Microscopy

............................................. KaZuhiS& SatO

Advances in Image Analysis for Materials Using
Deep Learning «--oeveeeveeeeeees Tokuteru Uesugi

Techniques for Visualizing Hydrogen Diffusion in
Metals Using Polyaniline -+ Hiroshi Kakinuma,
Saya Ajito, Motomichi Koyama and Eiji Akiyama

Multi—elemental Control of Non-equilibrium
Microstructures and Metastable Phases of Alumi-
num Alloys Produced by Laser Additive
Manufacturing -« -----ooooeeeeeees Naoki Takata

2-103

4-227

4-236

6-371

6-381

8-533



Charge-to—spin Conversion in Bulk and Interfaces
....................................... YaSuhirO Fukuma
Experimental Evidence of Piezoelectricity and Fer-
roelectricity in Electronic Dielectrics TmFe,O,
--------------- Daisuke Urushihara, Shinya Konishi,
Toru Asaka and Katsuhisa Tanaka
Polarized Light Observation for Visualization of
Crystalline Defects in SiC Wafers for Power
Device Applications
~~~~~~~~~~~~~~~ Shunta Harada and Kenta Murayama
Origin of the Unique Mechanical Properties of
Refractory High—Entropy Alloys
~~~~~~ Tomohito Tsuru, Shu Han, Zhenghao Chen,
Ivan Lobzenko and Haruyuki Inui
Development of a New Magnesium Alloy with Ex-
cellent Room Temperature Formability, Heat
Dissipation, and Corrosion Resistance
~~~~~~~~~~~~~~~~~~ Mingzhe Bian and Yasumasa Chino
Stacking Structure Changes During the Li-interca-
lation Process in Graphene on SiC Substrates
~~~~~~~~~~~~~~~~~~~~~ Yukihiro Endo, Ryota Akiyama,
Rei Hobara and Shuji Hasegawa

8-540

9-638

10-687

10-695

10-703

12-829

Review

Modeling and Crystal Plasticity Analysis of Strain
Hardening in Metallic Materials under the In-
fluence of Microstructure -« Tetsuya Ohashi

7-479

Lecture Notes

Direct Observation of Electromagnetic Field and
Theory of Relativity —1. Observation of Elec-
tromagnetic Field and Special Relativity—

.......................................... Daisuke ShlndO

Direct Observation of Electromagnetic Field and
Theory of Relativity —2. Principles and Applica-
tion of Electron Holography—

.......................................... Daisuke ShlndO

Direct Observation of Electromagnetic Field and
Theory of Relativity —3. Direct Observation of
Collective Motions of Electrons—

.......................................... Daisuke ShlndO

Direct Observation of Electromagnetic Field and
Theory of Relativity —4. Wave Behavior of Elec-
tron and General Relativity—

.......................................... Daisuke ShlndO

1-54

2-109

3-189

4-248

Emerging Young Researchers

Exploration of Higher-order Half-Heusler Ther-
moelectric Materials ----vocoeeeeeee Kazuki Imasato
Development of Biomaterials for Infection Control
in Bone and Joint Area ---Masaya Shimabukuro
Corrosion Analysis of Automotive Multi-material
Components Using Finite Element Method and
Experimental Data --------e-e-- Mariko Kadowaki
Analysis of the Dissolution Mechanism of Platinum
Alloy Nanoparticles Through Identical-location
Scanning Electron Microscopy Observation
................................................... AZusa OOI

ii

3-184

4-243

5-328

7-487

Study of Solidification Microstructure and Elastic
Moduli of Off-stoichiometric TiC in Mo-Ti-C
Ternary System for Expansion of TiC Utilization
................................................ Shuntaro Ida

Study on Kink Strengthening Mechanism Based on
Geometry and Deformation Behaviour

.................................... Ryutaro Matsumura

8-549

12-836

Materials News

Development of Bendable Perovskite/Silicon Tan-
dem Solar Cellg -+ weeeeerenes Ryousuke Ishikawa

4-261

Materials Education

Current Status and Prospects of Research on Teach-
ing Materials for Materials Education
....................................... Kazuhiro Kitamura

6-390

Practical Courses

Experimental Guides for Metallic Materials:

2. Measurement and Evaluation of Material

Properties:

2-1 Mechanical Properties:

2-1-6 Nanoindentation Test ---Yan Li and Atsuto-

mo Nakamura
Experimental Guides for Metallic Materials:

2. Measurement and Evaluation of Material

Properties:

2-2 Structural Measurement and Analysis Us-

ing X-rays:

2-2-1 X-ray Production and Powder X-ray

Diffraction «-:-eoerereeeeeens Takahisa Shiraishi
Experimental Guides for Metallic Materials:

2. Measurement and Evaluation of Material

Properties

2-2 Structural Measurement and Analysis Us-

ing X-rays

2-2-2 Examples from Materials Studies on

Strain in Various Composites Utilizing X-ray

Diffraction «reoeoeerrrereen Hiroshi Okuda
Experimental Guides for Metallic Materials:

2. Measurement and Evaluation of Material

Properties

2-3 Structural Measurement and Analysis Using

X-rays

2-3-1 Introduction of Basic Magnetometry: Bas-

ic of Static Measurement

~~~~~~~~~~~~~~~~~~~~~~~~ Reisho Onodera and Eiji Kita

Experimental Guides for Metallic Materials:

2. Measurement and Evaluation of Material

Properties

2-3 Measurement and Analysis of Magnetic

Properties :

2-3-2 Introduction of Advanced Magnetometry:

Basic of Dynamic Measurement (Fundamental

Principles) -+ Reisho Onodera and Eiji Kita

2-115

4-252

6-398

8-556

10-710

B
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Experimental Guides for Metallic Materials:
2. Measurement and Evaluation of Material
Properties
2-3 Measurement and Analysis of Magnetic
Properties :
2-3-2 Introduction of Advanced Magnetometry:
Basic of Dynamic Measurement (Measurement
Techniques) -------- Reisho Onodera and Eiji Kita 12-842

Special Issue on “Investigation of Development Mechanism
Properties Based on Understanding of Nanoscale Dynamic Behavior 2”

Preface----------- Hiroaki Matsumoto, Shuntaro Ida,
Akira Umise, Yoshiyasu Kawasaki,
Hiromoto Kitahara, Mayumi Suzuki
and Makoto Hasegawa 1-7
Developing Structural Lightweight Metallic Materi-
als with High Strength and Large Ductility Based
on Multimodal Microstructure Design Concept
~~~~~~~~~~~~~~~~~~ Michiaki Yamasaki, Koji Hagihara,
Ryosuke Matsumoto, Tsuyoshi Mayama
and Stefanus Harjo 1-9
Construction of Nano-/Micro-scale Fatigue Theo-
ries —Fatigue Experiments on Micro-sized Single
Crystalline Metals «-+------o- Takashi Sumigawa 1-18
Building Physics-based Hierarchical Multiscale
Models Using Machine Learning
....................................... Yoshitaka Umeno 1_24
Stability Theory of Dislocation Patterns Induced by
Plastic Deformation «------vveev Hiroyuki Shima 1-30
Custom Mechano-Functional Control by Formation
of Specific Interfaces via Metal 3D Printing —
Learning from Hierarchical Anisotropic Architec-
ture in Bone
~~~~~~~~~~~~ Takayoshi Nakano, Takuya Ishimoto,
Aira Matsugaki, Ryosuke Ozasa,
Ozkan Gokcekaya, Hiroyuki Y. Yasuda, Ken Cho,
Yuichiro Koizumi, Masayuki Okugawa,
Masato Yoshiya, Susumu Fujii, Masakazu Tane,
Eisuke Miyoshi and Shota Higashino 1-36
Nanostructure of 3DP Unique Boundary and Its
Mechanical Behavior
~~~~~~~~~~~~~~~ Daisuke Egusa, Han Chen, Zehao Li,
Taisuke Sasaki and Eiji Abe 1-42
Numerical Analysis of Mechanical Behavior Related
to Various 3DP Interfaces
~~~~~~~~~ Tsuyoshi Mayama and Hajime Kimizuka 1-49

Special Issue on ““Current Progress of High-temperature
Oxidation and Corrosion Studies of Metallic Materials”

Preface ---ooceoeeeeens Suzue Yoneda, Junpei Kobata,
Takayuki Kojima, Hiroki Takahashi,
Ryo Teranishi, Kotaro Doi and Sayaka Miyabe
Effect of Alloying Elements on Steam Oxidation
Behavior of Heat Resistant Steels
.......................................... MitSutOShi Ueda
Effect of Oxygen and Temperature on High Tem-
perature Resistance of Materials in Ammonia En-
vironment
~~~~~~ Michihisa Fukumoto and Hiroki Takahashi

3-153

3-154

3-159
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High Temperature Corrosion of Heat-resistant
Steel for Superheater Tubes in a Waste—to—
energy Boiler

~~~~~~~~~ Takashi Furugaki, Hiromitsu Takahashi

and Shigenari Hayashi 3-166
Study on Oxide Scale Formed on Ni-containing

Steels - Aya Harashima 3-172
High-temperature Oxidation Behavior of SOEC
Stainless Steels under H,+ Hy;0/Air Dual
Atmosphere ---Yasutaka Kawada, Kiyoshi Imai,
Hiromasa Kanome, Riko Inuzuka,
Norikazu Osada, Suzue Yoneda

and Shigenari Hayashi 3-178

Special Issue on Latest Techniques of Structural
Analysis Using SPring-8 Synchrotron Radiation Facility

Preface-------- Masanori Suzuki, Sakiko Kawanishi,
Osamu Takeda, Hideaki Sasaki,

Takashi Nagai and Eishi Tanabe 7-450
X-ray Pair Distribution Function Analysis and Its
Application to the Metals -+ Hiroki Yamada 7-452
Introduction of Synchrotron X-ray Powder Diffrac-
tion System and Demonstration of In—Situ Obser-
vation System
~~~~~~ Shogo Kawaguchi and Shintaro Kobayashi  7-457
High-pressure Research and Development Combin-
ing Diamond Anvil Cell and Synchrotron XRD at
SPring—8 -oeeeeeeeeieeens Saori Kawaguchi-Imada 7-462
Hard X-ray Absorption and Emission Spectroscopy
Beamline BL39XU
~~~~~~~~~~~~ Naomi Kawamura and Kotaro Higashi 7-468
Public Hard X-ray Photoelectron Spectroscopy
Beamlines at SPring—8 -+ Yasumasa Takagi 7-474

Special Issue on Research Frontiers in Materials Interfaces
in Contact with ‘“‘Biological Environment”

Preface
---Naoko Ikeo, Kousuke Ueki, Kyousuke Ueda,
Ryousuke Kozasa, Masataka Hakamada,
Aira Matsugaki, Kenta Yamanaka

and Sungho Lee  9-605
Soft Materials and Biointerfaces
....................................... Masaya Yamamoto 9-606
In vivo Degradation and Reaction of Magnesium
------------------------ Naoko Ikeo and Toshiji Mukai 9-611
Bone Composition (Carbonate Apatite) Bioceram-
ICS  wrrrrrrrrresr s Kunio Ishikawa 9-615
Calcification and Stabilization of Coral on Titanium
Surfaces -+ Masato Ueda and Nanako Kosaka 9-623
Design of Dental Materials for CAD/CAM by Com-
putational Science and Al
....................................... Satoshi Yamaguchi 9-628
Microbiology—based Metallographic Degradation
............................................. SatOShi Wakai 9_633

Special Issue on Materials Strength and Life in Harsh Conditions

Preface :--Motomichi Koyama, Tomoyuki Homma,
Satoshi Morooka, Yoshiki Kawano,
Hideaki Iwaoka, Takeshi Hatta

and Takao Tsumuraya 11-763

iii



Can the MoSiBTiC Alloy Continue Down a Pathless
Path?
~~~~~~~~~~~~~~~~~~ Kyosuke Yoshimi, Nobuaki Sekido
and Shuntaro Ida
Nondestructive Observation of Small Internal
Cracks in Gigacycle Fatigue of Titanium Alloys
~~~~~~ Takashi Nakamura, Fumiyoshi Yoshinaka,
Gaoge Xue, Nao Fujimura and Kosuke Takahashi
Research Trends and Challenges in the Strength
Properties of Materials Used in Hydrogen En-
VIFONMENLS =+« v vverrrrereeeeeees Hisao Matsunaga
Crack Generation in Rolling—sliding Contact Fatigue
for High Strength Martensitic Steels
.......................................... Osamu UmeZaWa
Stress Corrosion Cracking of Stainless Steel Weld-
ments in Nuclear Power Plants -+ Hiroshi Abe

11-764

11-770

11-776

11-780

11-788

Topicks

Current Status of Remote Observation and Remote
Control in Electron Microscopes
.......................................... Tomotake Hirata

8-554

Novel Technologies and Products

Energy-saving Hydrogen Generating Electrode
Based on Nickel-based Nano Plating Film
--------- Yoshiharu Kikuchi and Shinya Akamatsu
Development of Fe-Mn-Si Alloy Manufacturing
Technology with Excellent Low Cycle Fatigue
Characteristics and Application to Vibration
Damping Dampers for Construction
---Yuya Chiba, Hiroaki Otsuka, Satoshi Amano,
Junpei Inutsuka, Yuuji Iwasaki, Yasuhiko Inoue,
Susumu Motomura, Atsumichi Kushibe,
Takahiro Sawaguchi and Terumi Nakamura
Development of Si-Added 1600 MPa Class Low-al-
loy High-strength Steel for Bolts
--------------- Takayuki Yasui, Yosuke Matsumoto,
Tatsunori Uchida, Makoto Kawamori
and Yuya Murata

1-58

1-60

1-63

Portrait of Young Researchers

Lessons Through Electron Microscopy Experi-
MENES oovreerer Yasuhito Kawahara
Through the Study of Corrosion
.......................................... TOmOyO Manaka
Looking Back My Research Life
.......................................... Ryota Nagashima
Fabrication of High Corrosion Resistant Stainless
Steel Containing Mo-rich Grain
................................................ Haruka Saito
Doctoral Course from the Private Sector Companies
.......................................... YulChl KirimOtO
Development of Advanced Spark Plasma Sintering
Technology -++rwwererreeeeeee Ayako S. Suzuki
Support and Research Activities for Local Manufac-
turing Companies in the Hiroshima Prefectural
Technology Research Institute
............................................. KOkI IChikaWa
I'll Become a Top Researcher in the World
....................................... Tsubasa Tokuzumi

iv

1-69

2-131

4-269

5-334

6-416

7-494

7-495

11-796

Supported Alloy Catalysts for Diversification of Bio-
mass Resources «---+-rreeeees Katsutoshi Nomoto

12-858

Spotlights

Factors Facilitating Iron Dissolution during Cooking
------------------------ Sakiho Kawai, Yusei Yasuda,
Syuta Mizuse and Hiroki Tomita
Investigation of Magnetic Levitation Behavior in
Vacuum Condition for GdBayCuz0, Superconduc-
(o) QEIRERETERERERERERERE Yusuke Kumai, Yuki Kiyohara
and Kensuke Haraguchi
Why the Electrolyte Solution of a Voltaic Cell
Turned into Yellow after Discharge 2!?
~~~~~~~~~~~~~~~~~~ Suzuna Nakamura, Takuo Okoda,
Kyoka Okamura, Amu Yoshimura
and Masuto Yamaguchi
Bridged Structure of Polyglutamic Acid for En-
hanced Adsorption of Heavy-metal lons
~~~~~~~~~~~~ Yuzuha Adachi, Aoi Ogawa, Nairu Fuji
and Mebae Fujisawa
Measuring Device of Sakurajima Volcanic Ash-fall
Concentration Using Dust Sensor
------------------ Takuma Kawasaki, Kento Kodama
and Chihiro Kamiguchi
Role of Grated Japanese Radish Juice in Chemical
Patination, a Traditional Japanese Technique of
Coloring Copper «wrerrererereeeenen Akari Yoda
Pitting Corrosion of an Aluminum Cup by a Straw-
berries (Part 2)
~~~~~~~~~~~~~~~ Yoshina Yamawaki, Kaede Tanaka,
Hinano Fujii, Yudai Kaneko, Takuma Kawaguchi
and Yuto Ueda
Fungi’s Degradation Capacity of Biodegradable
Plastics =-v-eoeeeeee Minori Ohashi, Kazuya Chigai,
Kousuke Matsui, Hajime Matsuura
and Satoki Matsumura
Generating Artificial Rubies Using Microwave
Oven «ooeeeeeeeeees Ryotaro Kido, Yuta Masunaga
and Shiro Kononaga

2-133

3-196

3-198

5-335

6-417

7-497

7-499

11-794

12-860

Letters from Seniors

Phase Diagram Studies for 50 Years I Have Walked
OIL " v rrrrrmsrnna e HirOShi Ohtanl

Two—way Player with Wetting and Castings
................................................ Hideo Nakae

6-408

8-568

News - Report

Report on The 18t JIM/TMS Young Leader Inter-
national Scholar ««=-ooovereererieens Asuka Suzuki

9-646

Welcome to My Laboratory

Department of Materials Science, Graduate School
of Fundamental Science and Engineering, Wase-
da University - Eiji Iwase and Akihiko Hirata

Hiroshima Prefectural Technology Research In-
stitute Eastern Region Industrial Research Center
Material Processing Research Division

....................................... Masaru Sakamura

4-268

8-573



International Center for Synchrotron Radiation In-
novation Smart(SRIS), Tohoku University

Research Grant Report

........................................ Yukio Takahashi ~ 8-574 Report on the Results of the Second JIMM Frontier
Grants (1) «-eeeeeeeemmmmeeeem e 3-201
Welcome to My Company Report on the Results of the Second JIMM Frontier
Grants (2) «+eeoererrmrer 4-270
Why Does NICHIA CORPORATION Develop Report on the Results of the Second JIMM Frontier
Magnetic Materials? «--«---oeveeeeee Michiya Kume 1-67 Grants (2) «ooeeeremr 9-651
My Memorable TextBook Impressive Metals Photographs
The Way of Thinking on Materials Strength ---Mater.Trans., 57 (2016), 1652-1659: Figure 7 6-419
(Hiroshi Kimura) «----coreeeeeee Satoshi Morooka 1-66
Manganese—Steel: Mangane§e in its appllcatlpn to Spring Awards
metallurgy, some newly—discovered properties of
iron and manganese by R. A. Hadflel.d, J - Forrest 69th The Japan Institute of Metals and Materials
(Bd.) e Motomichi Koyama 3-195
. . Gold Medal Award - 5-295
Magnetism in Condensed Matter (Oxford Master . .
. . 65th The Japan Institute of Metals and Materials In-
Series in Physics) «ooooeeeeeeees Takao Tsumuraya 5-333 . .
‘0 . . . dustrial Achievement Award:------oooeverreieeeeeens 5-296
Elements of X-ray diffraction”” by B. D. Cullity . .
30th The Japan Institute of Metals and Materials
............................................. Ryosuke Ozasa 7-493
. . . Masumoto Hakaru Award «-------oveeeeeeinnnns 5-296
Zoku Kinzokugaku Promenade by Masahiro Koiwa . .
. 63rd The Japan Institute of Metals and Materials
............................................. TetSuO MOhrl 8_578 Tanikawa_HarriS Award S 5_296
‘KINZOKUZAIRYOUGAKU’, Third Edition . .
. .. 82nd The Japan Institute of Metals and Materials
Noboru Takahashi, Chiaki Asada and Natsuo ..
N MerltorlouS AWard ....................................... 5_297
Yukawa (Co—author) «-----eeeeee Takeshi Hatta 9-650 . .
P . . e 55th The Japan Institute of Metals and Materials
Basic Solid State Chemistry Second Edition” by ) .
Anthony R. West «w-ovvevreereeieinnns Toyoto Sato 10-724 Technical SKill Award -cocoeeoesereserieeee s 5-298
v R y 74th The Japan Institute of Metals and Materials
Metallography Award -«-«--ocreeeeee, 5-300
Welcome to Science and Technical Museums Honorary Member Recommendation of 2024 ------ 5-302
7th Fellow Certification ««-«-:-rvrereeerrn. 5-303
Casting Museum in Takaoka City, Toyama Prefec- 42nd The Japan Institute of Metals and Materials
BUI@ - orer e Mayumi Suzuki 2-125 The Metals Best Poster Award —«----oeeoeeeeeeeeee 5-304
National Museum of Nature and Science in Ueno, 32nd The Japan Institute of Metals and Materials &
TOKyo reverrrer Ryo Hirasawa 6-410 The Iron and Steel Institute of Japan Young Stu-
The Hokkaido University Museum ---Hiroshi Oka 12-852 dent Award e 5-307
Photography Works of 74th The Japan Institute of
. . Metals and Materials Metallography Award ------ 5-308
Materia Japan in Those Days Comments on Photography Works of the 74th
. Metallography Award -« -oremeeee, 5-310
Small Talks—Technology Prospect of 10 Years 11th Poster Award for Students of Highschool and
from Now—, vol. 20, issue 1(1981), p.61 National Tnstitute of Technology -« . wrerrrrremer 6-368
............................................. Osamu Takeda 9-647 lonal Insty nology
Small Talks—Olympic and Metallurgy—, Vol. 4,
issue 4 (1965), p.275 «------eeer Yoshifuru Mitsui 10-722 Autumn Awards
. . 21st The Japan Institute of Metals and Materials
’ ?
What’s the Professional Engineers ? Murakami Memorial Award - v rerorememmen- 11-753
Introduction to the Professional Engineers and the 21st The Ja.pan Institute of Metals and Materials
o . . Murakami Young Researcher Award -+ 11-753
Institution of Professional Engineers, Japan . .
, 34th The Japan Institute of Metals and Materials
.......................................... YOSth Watanabe 2_128
. o . . Young Researcher Award -«-----roemeemeeeesen 11-754
Introduction of Activities of Professional Engineers . .
.. . 47th The Japan Institute of Metals and Materials
and the Metals, the Institution of Professional En- .
. . Technical Development Award -+ rooeoreeeeee 11-756
gineers, Japan «--oroeoeeeeeeeees Kazuaki Tanaka 4-265 . .
. . . . 4th The Japan Institute of Metals and Materials The
Activities on the University for Professional En- .
. . e Best Paper Award for Budding Author -------- 11-756
gineers of Metals ~+---roeeeeeeee Fumiyoshi Kirino  6-413 .
. . . 14th Materia Japan Award «ococoooeoeeeeeiens 11-758
Introduction to Company—internal Professional En- . .
. . - . 3rd The Japan Institute of Metals and Materials
gineers: Pursuing My Ideal Engineer . .
. . Particular Achievement Award:--------oroeeeeeeeee 11-759
.......................................... Yoshiko Fujima 8-575 - )
N . 43rd The Japan Institute of Metals and Materials
The Initiatives of a Small-Scale Company President
. . . S . The Metals Best Poster Award -------eoeeeeeee 11-760
with Professional Engineer ---Hideki Hashimoto 10-719 . .
L. . . .. 12t The Japan Institute of Metals and Materials
Benefits in the Industrial World Which the Acquisi- .
. . . R Poster Award for Student of Highschool and Col-
tion of the Professional Engineer Qualification 1 £ TOCRNOLOGY - reeeeeeemonsmemeemeerel 12-898
Bring --ooeeeeereee Kazumasa Yamazaki 12-855 cge of Lechnolosy
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