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LBRTCEOBRE HEE RO,

B L FA6EER], NERE (MERE) PERECGHREEBED IR
LERT AT ETKREBICKEL Y, FIAHERDILE L /2.
CDEEDOHmBELAINF— L EHNT FOVF—DOMHKIC L DR
IEHIEROWNERE L AL, KERHPICBuf L 72 KEOKZES
PRBRRA A& L THIEROER ZRDH S 2 & T, B
RO TIA =V V)BTEL(RD. TOHRIIF
1000 km ICH RAZZ EZZ BN TWA. RBT, XTI F
—Vx VORTEENREWEBI S BB ERS, #hil) HE
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E@Wﬁ@“«&iotk%zghfw%.ﬁﬁ@%ﬁ@?

Y FVICIREEORNERBRERD, Bx i A BRETY (v
VAT, BAYORERESERAESICIEL THMmL T
L. —H, BRECEEEZy rVOEEP LY, HEEE
WOFER D WA OIE, BEAOR & SIS, Mgk
ICHANTEED NSV EREINTOLD, ZHIBKICEIG
FEBETIAA TV AI2DEEZ BN, & OBFMSE VIR
HORFK, MBE, 7AR, KEREPEGEL THETH

ERTI  Z5

N@, ALl AT SRk« i EERRIC K AR
HERETRIC X AHERA T INTEL. 20D biRIBVILHE
THAHREDEICEBE L /2B E, DT P aETLHROKE Y
KTRERLIERFHENS. SHIC, BAETHLYV MV
LR TH 5% & OBEFRIC BT HEER, MEkOBEREE
FDLEREITEN D, FRTHETAG T ETRlSEKEL T
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HRIRREOKFZHIEROBE NI TR RSNz, ThE
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Tl C LT -~V FIVE) RIS A 72 IR E Tl &
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* R RFERFEER TSR R BB L E R s DEBIEFAMEER  2) #3% (T113-0033 HITA SR KA 7-3-1)
FEOREN—N— FRF IR R EIN ; HAETRE SV FIDHSE A RRA
Effect of Sulfur on Hydrogenation of Metallic Iron and Evolution of the Earth’s Core; Riko lizuka—Oku***, Hiroyuki Kagi* (*Geochemi-
cal Research Center, Graduate School of Science, The University of Tokyo, Tokyo. **Department of Earth and Planetary Sciences,

Harvard University, USA.)
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Earth’s evolution
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Win/po 7o Fukai®id, KFEORD DI A FRIE &K%
2 TChHBMOKFEPRE S L 2BHINTRL, FibtERo
TEBICHERE L 72 BBAICE £ N/oKG  BKEDEHE SN,
WEREICIR D AEND B L 0D v F U EREL. SE
EERTEEGE A B2 Th, Bl -3 FREENC X
S TERER- TEEL, ROOr AR BRI L
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Wh. Fxld, BICHEETARILEOENFERME LT, K&K
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(2) #koEESEARERS & kEL
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DI AHZIZOWTHIT 5 (K 2). #gkOFEEEHATH
% bee (R LAZTTHEF) M (e M) 1, KE % R E (ppm 4 —
A=) LB A\, S 3.5 GPa(#93.575 ZFEIC )
%k Z2 7C bee 20 B hep ORTTIRE FIERESE ) # (e #H) ~HER
T5E, AWMICKELZRDIARIGDEKFELY (FeH,, x 13
KFEER) &0 D . KEAMOEBIC K-> THERITEL
SZEAEL, @SS BEEKL b, KEZEEFRIOBREIC
A DR ATIERK & 75 - TEREL, hep HOKFEED
%< 75 & dhep(CEANTRERE)BE (' H)ANEED
5. SLICEEBORBEICR S & fec(y ) AL, KFEX
AT A ORI L FMEEETA P EFETHT EHAME
NTW560. UL, HERFEEICRET & bee HIZKRE &R
FTEFREL TLES /D, KEL gz HEICERT
VT EDNBKFMHOIFE L L < SH TV,

P OKFEEFEE 2L, EREBESE F CORSEX
BEFTEBRTROONTE., KR (1D LS, KER
W 2 IKFE O T i V(FeH,) AR U R E ) &4
TTOMBOBFHRE V(Fe) 2 b ENLETFEO AL %,
KFE 1 IRTH/2D OEFERIN AV TEILZ L TROOHNS.
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I (BEvpg) & J-PARC O/ ApiE T A A S
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MO RAENT R IEFEORLIBENEBE ST LI ENTE
%. (ABE) AFEFRE T VeIV ORE A8 0 R
FHCBA =, BEe B OEIYT AT 12908 5 1C 3%
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J-PARC, MLFEER#§

Fd i), EBRICEIREIN TRV Eb %\, HiC
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LA DREPILTHNT V5.

ZH%h, XBEFERFHORFEMHEERAT L7200, &
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AR EBETV A AG LS LK, B
KELOEE T TCORTZOBBZENITL 5 (K 3)® O,
Machida 5 © (%, Fe-D, R CrimmEFHEFERE TV,
B/SZ =2 DU —TF )b FEN B, fec fEDOFEANDIK
FEEEEZOY A P AR, AV Ol A BEZICHRE L
7o T EFTER T, BKECH) IRIET B EELIC &
LBy 775V Pz 570, EAFECH) LS H
TR CERAZITO S EDEHITH . Ikuta H IO T,
Fe-H, SO FEPFFERZIT, fec SRFEL O « 7%
HEFENEMTOKER L, EREERL/CFER® -BAEH
FC—HL7c AV DEEHREL T 5. Foxld, FRIAHER
iR U 7ok A BRI E K & N 2 725k CRIBRIC fec #kP
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PLANET TREAT SN/ ERICE S L DT, F-KERD
ElRESEEK TOMRICE T, PHTOFRALEAEL LD
DOBHLHT LERLTVWS.
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BCRTWD, (FVSAVHT—)
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EE T CRIAROERZ S FRE D EE 0702 BICHE T AL 2 &
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DA ZOENIZI0GPall EOENTRELPIEE S
FeSiIC R THEREETH L. LrlL, I T,
FeS B & KFVE & L Tl T Hy % ik 9% LiAlH, 28
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T7A =R —=PA>T5S. BEUVTTVEOBEBP ST
VENLVEBL T, b—Z—ICHRARN, ARAmEsh
B BRIV, AT AKE EKROWFEALAD S
72OICNaCl &7 57 7 4 b EOTEWEIC > T 5b. 2
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X6 FEROBEEINSALBEINLZKIG - HER. 24
Y B ICREMOREE S CRIEMBIE Z1T\V, #&it
EYROKEBEBERE LY RO, (VI UHT—)

LTS, LOLAKBPHIERICWOEDLS LWL DOE DL/
OEINTPTERIT - TV L5450 T, HIEROFURE &
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(3) EEROBE (Z0HER, ENEHMDOIH)
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(a) 6.7 GPa, 1000 K

1(b) 11.9 GPa, 868 K
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(3) KREBOREENKFHE

I ON/IKEEXREIFL /oy F LA T
ZNO7 0y FOBICIENMELRIRZ THY, BAKEBROT
—ZFB N FRROREE S CRFEER 21T - 725k
THEOODfE L XD L, PEDEVWKERTHLT &
oo tc. TOBMAE, Fax OERTIEEKEDH» HBK
L7oKZKRERE L TEY, BLEITCRICOETHE S 5
TR FBEDPEBR S NI lolzdiibE 2N 5.

T/, BONIKFRRZREO EF & LLTBmL, BN
IZR L CHIEOME RS Z &R0 - 7. Hirol 5@ (3
fce BN DIKEBMEIIED, 4GPa & 5GPa wi5ic, WY
JB DIEBSEAN L BT 5 L WEL Tnb. 4GPall
TTRED ERBIH - TRKEENE 2, RESULHEE T

5. —75, 5GPall ECIHEE LA & & IS KFEEITR

206

mELGL
TRw=786%z .N
Ro6.96% = 3°
7ﬁﬂéhtm
Lt | | Fe (fcc)
i Fe (hep)
| FeO
| Enstatite
10 15 200 25
T EMRE d (A)

Zaitkt, (b) 11.9 GPa, 868 K TOWRE % & % 7x Wilkkl o G b /o p Ty /S % — v
) — R U N ENT L 7-—#l. f; fcc, h; hep OBICIEE hkl 23K L T\ 5. SHEH D=0
INZNOEPF/SZ = O FICRBEINAHOY— 7B ET 4 v T4 V7 OB AR L 7.

R7 77 2—36~8%Ilck &

(FvsA4vhs5—)

0.5
ol O hcpFe 3 GPa
% 04 || B} recre BREX v v 7 x-04
% O - kuta ot at, 2019
e & .. lizuka-Oku et al., 2017 §11 .2 4 GPa
S Hiro et al., 2005 =3 118
# o e 3.GPa

X

E 02| //V et ’;%HZSGPa
~ 7 11.o®/ //
% 6.7®/ /i&s o 04-0
s 1.9, ==~ —K6.7038
g o1 T Qu  [QEmEL
il i 39 K mEHY

0.0 L 1 1 1 L

700 800 900 1000 1100 1200 1300
aE T (K)

X8 #kd hep & fec D () KFERE REENOBIR. ES

fEi(GPa) N ZnDO Ty IR L. <—71FX

6 LFIETHS. FATHFROMBEM(F W ZFEIITHE-K

FRTOT =200 FRnNZ A X PG KT A FRIERD

TR W)L g e L Tz, 7V — O8I ET-

KFEE-TEORRLY R T HRIMR O TH 5. AEERL

H1r01 5@ @ miscibility gap T 5 x~0.4% # % 72\
CENTFHEINS. FVSAVAT—)

0, REESEAERE TV D, —RICEREHOKERTOT
VR IV —| ,miﬁaﬁfé%@ﬁﬁﬁ%ﬁﬁb,k%<
BT ERFREPIBAT HBRICHS. Nixw10% EL#ko
KEAERIC BT, 3GPa T TICRHMSOMER (&
DR DTRINTWAE®) . Zhid, NiOZRICK- T
BRIV ZIVE—RTFRY, 1-2 GPa T4 TICTWB-FE O
Fow THRBH-1BLEZLNS. O Hiroi 5O
B (K8 D7 L — k) & il 5 &, AFETHEONL
KFEOE, #6 DENETTOKREEMFOME R
OZEH (b bWBIG) & X< ITWwiz. 72721, Hiroi
5@ L fE) U R ) 44 (1 21X 6 GPa, ~1000 K) Tl

0.6-0.71F EDKERICKHT ENTFRINLD, HErE
F 70 WEE T 11.2 GPa, 1067 K TH 6577z v =0.33 B ARE
BTHELNIRAKERE 7. 610, RESEN® O
PLE EFTHREL T, x~0.4 f3T D miscibility gap % #8
ZHTERTERC EDFHRINDS. AR TEITII L
DA WKERESES BRI, kN ki, K

RE D W R



/\Ltﬁﬁftﬁfﬁ}iﬁﬁ@75ﬂ2%ﬁﬁﬂﬁ*é Z LIk, #&
DIRFALNBAZ I T E IR - 127D EZ BN S.

(4) FHKOKFBERIEANDHEDE

KEME T ETRAHT, MEZ S TR VEEICHETERY
KEEZRLEZ™NS). SO &b, Bilb#k FeS OER
k- T, BORFMEDPIFI SN D505, BIICE
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SEIORERIT, hE TOEKED T & £ xR O AT
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6. HBHYIC~FLHLESBRDOESE

HOERTZ BRI A BL5E L 7 il s FE R C O Hr bk 1[4 Kk %

TV, BRIV AEN/TKRFEOBELRRE L. AT S &
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L7z, K3 & RE DS HERIZ B O W0 B C e L CREIfR O 8%
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Materials Transactions 1IB8&:H
Vol. 63, No. 4 (2022)

—Special Issue on Structural Analysis and
Measurement of Physical Properties on Advanced
and Fundamental Materials——
PREFACE Kenji Matsuda, Katsuhiko Nishimura,
Ilona Mullerova, Sarka Mikmekova, Shixun Cao,

Makoto Shiojiri and Mitsuhiro Murayama

Effect of Fabrication Parameter on Microstruc-

ture of Mg-5.3 mass%Al-3 mass%Ca for Develop-
ment of Mg Rechargeable Batteries

Tadayoshi Tsukeda, Takuro Nakagawa, Masaya Moriwaki,

Kensei Kikura, Riku Sakurae, Tetsuo Aida,

Hironobu Tabata, Hideki Kurihara and Mayumi Suzuki

Surface Properties and Microstructure of Catalyti-

cally Active Ni70Ga30, Ni7OSn30 and Ni701n30 Melt

Spun Intermetallics Subjected to Oxidation-
Reduction Heat Treatment

P. Czaja, J. Przewoznik, P. Ozga, M. Marzec,

K. Stan-Glowinska, D. Duraczynska, E. Serwicka and

L. Litynska-Dobrzynska

Influence of Iron Diffusion on the Oxidation

Resistance of CrSiCN Hard Coatings
Masahiko Hatakeyama, Taiki Tsuchiya, Seung-won Lee,
Kenji Matsuda, Yoshifumi Aoi and Masateru Nose

Pressure-Induced Increase of the Total Magnetic
Moment in Ferrimagnetic Ni1,9375Mn1.5625Sn0.5 Mar-
tensite: A Quantum-Mechanical Study

Martin Friak, Martina Mazalova, Ilja Turek,

Oldrich Schneeweiss, Jiri Kastil, Jiri Kamarad and

Mojmir Sob

Numerical Analysis of Parameter Optimization in
Slow Light Phase-Shifted Fiber Bragg Gratings

Matus Vanko, Jarmila Miillerova and Milan Dado

Behaviour of Nickel-Rich Non-Equimolar High
Entropy Alloys in High-Temperature Oxidizing
Conditions Richard Gawel, Lukasz Rogal and

Jarostaw Dabek

242

Investigation of Microstructures Changing in
High Manganese Steel Mnl5Cr2V after Heat

Treatment and Impacted Load
Nguyen Duong Nam, Le Thi Nhung, Vu Anh Tuan,
Nguyen Hong Hai and Pham Mai Khanh

Aerobic Oxidation of Dibenzothiophene Catalyzed
by Ruthenium Catalysts — Suppression of Over-
Oxidation of the Solvents Satoru Murata,
Tatsuki Noda, Masahiko Hatakeyama and Satoshi Sunada

Analysis and Research on the Cause of the ‘“White
Stripe”” of 30Cr1MolV Side HAZ J-lin Zhang,
Lin Yang, Qian Yan, Ping Zhu, J-kun Xiong and Chang Liu

——Regular Article——
[Materials Physics]
In Situ TEM Observation and MD Simulation of
Frank Partial Dislocation Climbing in Al-Cu Alloy
Jiao Chen, Kenta Yoshida, Tomoaki Suzudo,
Yusuke Shimada, Koji Inoue, Toyohiko J. Konno and
Yasuyoshi Nagai

Interaction of Carbon and Extended Defects in «-
Fe Studied by First-Principles Based Interatomic
Potential Thi Dung Pham, Tien Quang Nguyen,
Tomoyuki Terai, Yoji Shibutani, Masaaki Sugiyama and
Kazunori Sato

Change in Microstructure and Electrical Resistivi-
ty of Cu—Zn Alloy Due to Rolling Yoji Miyajima,
Hiroki Morimoto, Masashi Miyazaki, Takuya Okada,
Kazuhiro Ishikawa, Chihiro Watanabe and Hiromi Miura

[Microstructure of Materials]
Formation Mechanism of Tempering-Induced
Martensite in Ti-10Mo—-7Al Alloy
Yoshito Takemoto, Mikiko Yasuno, Masaki Ikemoto,
Hiroyuki Ando and Ichiro Shimizu

Microstructures and Mechanical Properties of Cu-
38 mass%Zn Alloy Fabricated by Different Rolling
Pass Schedules Yanshuo Li, Norimitsu Koga,

Cihiro Watanabe and Hiromi Miura

Magnetic Properties and Substructure of Iron-Gal-
lium Alloy Single Crystals Processed from Ingot to
Wafers Masaki Chiba, Takenori Tanno, Maho Abe,
Shuichiro Hashi, Kazushi Ishiyama, Toru Kawamata,

Rie Y. Umestu, Kazumasa Sugiyama, Shigeo Sato,
Yosuke Mochizuki, Koji Yatsushiro, Tsuyoshi Kumagai,
Tsuguo Fukuda, Shun-Ichiro Tanaka and Shigeru Suzuki

Improvement in Strength of High Concentration
Corson Alloy with the Heterogeneous-Nano Struc-
ture Yoshihiro Matsuura, Hironori Sakai,

Chihiro Watanabe, Yuya Sumino and Hiromi Miura

Influence of Added Fourth Elements on Precipita-

tion in Heat-Resistant AI-Mg-Zn Ternary Alloys
Hiroki Ishii, Rikito Takagi, Naoki Takata, Asuka Suzuki
and Makoto Kobashi
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Acoustic Properties of a Metal Close to Its Melting
Point, as Measured by Laser Ultrasonics
Harumichi Sato, Hisato Ogiso and Hirotomo Itagaki

[Mechanics of Materials]

Whether “‘Rich in Frequency” Means ‘“‘Rich in
Information’’ in Pulsed Eddy Current Testing to
Evaluate Plate Thickness: Numerical Investiga-
tion Noritaka Yusa, Jiuhao Ge and Mengbao Fan

Time Dependence of Corrosion Behavior on Ta in
NaOH Solutions
Yasuhiro Ishijima, Fumiyoshi Ueno and Hitoshi Abe

Nanomechanical Analysis of SUS304L Stainless

Steel with Bimodal Distribution in Grain Size

Viola Paul, Yanxu Wang, Kei Ameyama, Mie Ota-Kawabata
and Takahito Ohmura

Corrosion Monitoring of Carbon Steel in Non-

Irradiated, Humidity-Controlled Environments
Simulating Gamma-Ray Irradiation

Atsushi Omori, Saya Ajito, Hiroshi Abe, Kuniki Hata,

Tomonori Sato, Yoshiyuki Kaji, Hiroyuki Inoue,

Mitsumasa Taguchi, Hajime Seito, Eiji Tada,

Shunichi Suzuki and Eiji Akiyama

Tangled Dislocation Structures inside Dislocation

Channels of Rapid-Cooled and Tensile-Deformed
Aluminum Single Crystals

Kazushige Tokuno, Masatoshi Mitsuhara,

Shinnosuke Tsuchida, Ryo Tsuboi, Junji Miyamoto,

Masahiro Hagino, Takashi Inoue and Kouki Nishidate

Effect of Linear Weld Angle on Fatigue Strength
of ¢-Shaped Laser Welded Joints
Tomohiro Sannomiya, Daisuke Nakamura, Jinta Arakawa,
Tadashi Kado, Tomohito Tsudo, Seiya Takahashi,
Masashi Hiraoka, Hiroyuki Akebono and Atsushi Sugeta

Indentation Creep Behaviors of SnSh8Cu4 Babbitt

Alloy with Zn and Cu Addition
Song Zhenya, Jin Shenchao, Shen Yueming, Teng Jiabin,
Lu Bing and Zhang Lincai

Crystallographic Analysis of Hydrogen Embrittle-
ment Behavior in Aluminum Alloy Using Diffrac-
tion Contrast Tomography

Kyosuke Hirayama, Hiroyuki Toda, Takafumi Suzuki,
Masayuki Uesugi, Akihisa Takeuchi and Wolfgang Ludwig

Positron Annihilation Lifetime Spectroscopy
Investigation of Thermal Aging Effect for the
Mechanical Properties of Hydrogen-Absorbed
Tantalum Yasuhiro Ishijima, Ken’ichi Yokoyama,

Fumiyoshi Ueno and Hitoshi Abe

Temperature Independences of Fatigue Crack
Growth in Ti-0.49 mass %0
Yelm Okuyama, Masaki Tanaka and Tatsuya Morikawa

[Materials Chemistry]

Leaching of Copper from Cementation Precipitate

in Sulfuric Acid Solution with Cupric Ion and

Oxygen Hyunjin Na, Kyoungkeun Yoo, Ho-Seok Jeon
and Richard Diaz Alorro

In-Situ Observation of Initial Stage Cosmetic Cor-
rosion Behavior under Wet and Dry Conditions
Shunsuke Yamamoto and Satoru Ando

[Materials Processing|

Development of Press-Forming Technique for

Bent Automotive Body Parts Using In-Plane Shear

Deformation Yusuke Fujii, Masaki Urabe,
Yuji Yamasaki and Yoshikiyo Tamai

Effect of Melt Velocity on Density of Aluminum
Alloy Castings in Expendable Pattern Casting
Process Sadatoshi Koroyasu

The Effect of Divalent Metal Ions on the Morphol-
ogy of Zinc Oxide Synthesized from Layered Zinc
Hydroxide Acetate

Sae Shimizu and Haruhisa Shiomi

Interfacial Design of Cu—SiC Composites by Means
of Nano-Diamond/SiC Composite Particles in
Pressure Infiltration Casting Takahiro Kunimine,

Kazumasa Kurachi and Yoshimi Watanabe

Characterization and Wear Behavior of CoCrNi

Medium Entropy Alloy Coating on Al Alloy by

Resistance Seam Processing

Dechao Zhao, Decheng Kong, Jie Huang, Mingliang Wang
and Tomiko Yamaguchi

Environment

Investigation of the Scorodite Formation Mechan-

ism in As(V) Solution Containing Fe(II) with

Hematite Addition Using a Stable Iron Isotope
Atsushi Tizuka, Ken Adachi and Etsuro Shibata
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