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1. @ L & ([

WA, FHEIC X AWM T2 R U 728 B RHBA sk 23
RALNTWAD. FHEIC &0 RS TH RN 72 525 4 (ol
TENUE, BEE SN DHHBEEM 2 L0 BRI E L
THEERIC RS %h%ﬂﬁ%‘l&/ﬁ% {7xh. ZOWHEHR
YA 7V ERINCE) 728 , RTETREE LB
ERORYEAL & FREC, nbﬁ%'ﬁ@mfkﬁ’ttﬁuﬂﬂﬁ@/\4 2l
— 7y MLEZOHAETRCER /O AANDT + —F /Ry
I PRBERARTHD. FHGEMIE, RE, BETEEEY
FOC7-RHIE B IC b > TE TV 5. B FBEEE & v
2 EZDOEWER SRR (R T o) N7 n—AT v Jah
PHThH5. B, HBEMTETBEMEE (Transmission  elec-
tron microscope; TEM) % Fi\ 7= W/B DR s (b5 & kB
DOFHMHAMIL, B 5B CHRIR L5 Th s &2 T
Wh. L L b, /) A7 —I TH BT > oAb
HIRREDS, ~ 7 TR & ORRICBARL TW A a8
LT B720ICiE, v 7 EF ) OHEIAT —)L T O
Bfib MBETH D, <IVF A7 — )L TOFHMHEAM AR OET
DARFRTH 5.

YERHEIC LR & L, B, R, 2L CpE
BREEICHE RS T AL A RO SEE D 5. EFHME
T4 556, fEEEREERIOIE RGBT RITRIE 5
LELNA. MEERIT, Bt X OS5 (X-ray emission
spectroscopy; XES, WTEIZRHEZE LR MDA AE: SDD (Silicon
drift detector) & FHIN AEEDRER E 7> TWA)EHWA
CLTHEONS. LR AREBICEL THEF V¥ —H

I ¥ (Electron energy-loss spectroscopy; EELS) [C#E &
X555, HkeedRtL, TEM %\ 7o 5225 fiee
TOGM eI D, —H, 7SV ZHAROBEREIC L CHCD
N % ER I E T BEEs (Scanning electron microscope; SEM)
T, BEXBErHACCEHBRG T TE 50, bElaR
ROGHIEINETTERr -7/, Thbb, 7kt )/
ORI COLERE SRR Tl B g, < IVF- A7
— )V CTOFHMHHE M AR TE 5.

LUF THEA- 9 B0k X f 7K 575 K i (Soft X-ray emission
spectroscopy; SXES) O E FBMBE~DOE AL, LWt
TEM I L TIfTHo N 72W-0 . ZZTid, ZNE TORHME
X8O L)V F — 2 aE 4 10-100f5m x5 2 2 i
&0, EFEEMEE TRE L 725 IR D B S IREOE
WMBBEOENS T ENEIEI N/, TDE, LD KB
XEENIGFONS SEMREHET /-7 <A 717+ 54
+ (Electron probe microanalyzer; EPMA ) {Z # & w] E 7% YL
Fi SXES 75 #r v A7 AR I ND®, )L 7 RO b
A IRRED AT 2 um 2255 fRBE TR AL O T A EifT & LT
WAMZIRE D 22 5. 22T, EPMAIC#E#HRL 22H
SXES % % A\ 7o @ R L Ok iR~ v ¥ 7
LV 7 OB T AN TR A KR T A

2. BFHEHETORESTEN LEFATOETER

K 1ic, EFHEMETHY BN D RESHTHTO EELS
& XESIZBD 53R B AN COE T B & 7~ 3 (a1
CREHOBIC T RIVF—F v v TOFFRET HFEMEO
F). REHCEEET B +keV L) BAST S &, AHE

* RACKF ST E R AIEERT 5 D#ER, 2) WE#dZ (T980-8577 it HEK A 2-1-1)

o RMBARTRER B

Chemical State Mapping of Bulk Materials by Electron Microscopy Based Soft X-ray Emission Spectroscopy; Masami Terauchi*, Yohei
Sato™ and Masatoshi Takeda™**(*Institute of Multidisciplinary Research for Advanced Materials, Tohoku University, Sendai.
**Materials Design and Engineering Group, Nagaoka University of Technology, Nagaoka)

Keywords: soft X—ray emission spectroscopy, chemical state mapping, chemical shift, valence bands
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X1 ETEEECHYONDIRESPEMO EELS & XES
ICB D % AR AN CORT7ER. EELS CiF, flifF
Gkt al, PIFRTETFHI a2 I2fE S T 3V —BE A HE
LTw5. XES Tid, BFHEMDL 2 b2t X Flk
WABIL TWA. bl, b2 LA ICTEESHICFHE SN
TWAHYR, METHOBHREEL THHDEbLICHED
X CH 5.

T LEANETFO 7 —a VHEFRIZLD, BENOETH
ik (al, a2) 3N b. ZTOEE, EFRHRICHER T XLF
—H ABETHED . ZTOES LT FIVF—HRET FIVFE
—)ZHEL TWAHDBEELS TH 5. al (3ii%E T,
a2 IINBETRRICHIEL TWb. WEETFEMLHOR
THRE(XTIEa2)BEL S &, WBETHEAMIZZER (R—
INBAEL B, CORBORFIZTHRIVF—DE L REER
72, FRIZLDE VT FIVF—HERMICH HETH T ONH
R—=INEBETSH(K1DDbL, b2). TOR, —O0O%T
WO FIVF—ZP XL L TRHsh 5. NEETHE
MLV F—FLEEEDZD, bl, b2 DBETFERICHEV
BHEINE XBOIXINF—2HEST 5 L ILEDFENT
5. ChEHNAL TWEOMBG RSN %.
LZHEERBOBEHR (BERBFOIRIVF—510) 1
EELS OB al & Eh TW AR, mEHEOER
(BAEEIRRED T )V F—5A0) S RFFCEEN TR, ZD
R BEM T, 2L, BEETOTRIVF—IA
B (FeV~10eV EE) 1T 5 & N ETFHEM O T 1V
F—BIE RISV, BFERLICHVEIESh S
XEOLAINF—DAHAICIEEERBT O RIVF—SHNK
N5, LahoT, 1eVEELTOL XIVFE—75MREE
TIOXBIFIVF—%RETHZ LT, BEETOILR
WF = A (LS G IR OFR e B o 5. AR T
35 SXESTHAH. bixAkiZ, BEDLICHED Bt X
BRI IV F— i%Xﬁﬁﬁﬁ%@““ﬂﬁ®ﬁﬁk”ﬁL
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X2 EPMA % L <% SEM I SXES 5 Yk % #:75 L Tl &
TREZWES 555 OKAK. EFieRa L 7oH
R ST S B R X 2 IZE A IE mT A - T
&4, CCD e TxOmES izt 5.

THV, M, ®XHEREHH(SXES) EHEINS. %7z,
ETER b2 12> Btk X i, MR RO IVF—5H
BHAE G A THR.

R 2ic, EPMA & L < 2 SEM T SXES s a % L
TEFREZWE T HH5E5OMANERT. BEFE—L%
AEHCIRS 42 &, ZOFE» SEE XBAKEIN 5.
%, N1DOETEEDLICLD THIVF— hoy O X FEPEH
SNLYEREZL. WREMO TRV F—IRITEHETES
FENIVDT, BETLHOETOILRINF—NELD &
BHXBOLRIVF—b 8D, COZRINF—DIEHD
TEA, MEFHFOBIHIGTS. COTRIVF—DRL S
X @ e mPrET o (s —EE) DB EL S LA
WARENRL D), TOBRESMTHEHETRZS. JOM

SHiEEZ 4 —(K2)TRS L, K1OMETFHOWMIKIC
RIS L 7c A7 BV (iR F# Eim A& T ovF—{l) & 7%
A, Thbb, BFHRABELHBICEINARTFRALY
RO BREERT O T RIVE—5 A% AT - UGREE 53 Af
L THRAZERTES. LA S/ SXES %i& THH
LT EHTE T, £ OERRE RMIICE L S 70
MIEEPA& T Th D, FHERRIT005~1pmBZE TH
B, BT, X ARICERE OB 5 RS T CCD A
SHEAINTVS. R EOETV—AMED LR
TOEHHIH50cm Th 5. Al L FKGY 70 eV) IC B2
ENBHT IV IWICTENT0.2eVEED T X IVF —5 ke
HETSH. K3 ()i, BEOTLESIEELHNTT S5
7 A P BREE L IRFE K LAY BV (ffiEFHr 2 5 K
BANOBTEBICMAED R #md. U—7 OFETETFR
RS R BT T DT HFEERL TWAHD, TORE
T O R S IRFEDOE#IT DO ARY RV BHidFi 4 M5
CriETERV. K3M)ITE, Y SXES EEE T
TRFBERAFZRTCHLHT5 774+, C60, XATEVFD

RE D W R
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X3 (ABEOLESNEEBZHNTT ST 74 2 LHEIE
L7REKBEANT FV{HBRTH 25 KHEANOE
TEBBIHED RN . REFRTOGHELZRL TWDH,
ZOALEREEREOBH T FH AN . (D)
SXES #i& 4 F\ TR/ RERFETH L7 57 74 +
C60, FAYEV FDOC-KREEAXY L. FURSE
FF2FPOTETWLWETDH, RS RENE
BT EMARY FIVERESGAAOE N E L THEZETE
TW5.

CKEXAXRZ P IVErRd. MURERTFRZINETET
WAWETh, MENEZNERTRLEEU ST 5%
FOLRIF =ML RLD, TNHB AR FIVERE SR D
HENE L THETETWAS.

SXES i%, MIE T % XEOFHH HTREAE T nm 25
DLETH B720, 707 Uk (FREREICHED) 2 HIE Th
D, BETHEMEOBYFOBEEE TERITETHLHHEL, X
B SWERN TORTEBICRRAY 5 -0 EO RS
D7 <, MR THIEPRETH S E O A BT 5.

3. KRIRDOMEFHEREL B-KELAXRT ML

B 4ic, ZEmkdh phn s (fr-B), CaBs, AlBy, <75
#tt BN (h-BN) 7» 51572 B-K JE (ffi f 17 2> & KO
FERICAE S R AXY vk, WEORERE & HITR
. FWEPTOBE T OfL K G IRFE O % S L
T, AR PVIRESA PRI L. BICSRED MNP R 572
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keV 0.170 0.175 0.180 0.185 0.190

X4 ZEWES LRIV (f-r-B), CaB6, AlB2, 7<Jjil BN
(h-BN) 7» 5572 B-K ¥ (iR 740 5 K@ ~OET
BRI TN AT FVh, WEHOBER L &4
Y. HEWEFTOBRTOFEEEREDR W E K
Bl T, AXZ MVBESAiNRIES. MEFH»D
MR EERL N OTE T BRI D Btk X o T 3oV F—id
(LA EREDO MR L Z I CTEL T 5 IR TN E
ThHh.

T, ARNT PIVEESRKD I LT — (g (T &
KED B EOLFEAEERBIC L DR L &0 5 » A,
W, TROFEXBIFIVF—EIRE->T0BEFLH1D
THHH, METH»ONRECLNOEFEBICH D FiE
XOTI)VF —IMbEREEREBOEELY Z T TET 5
BIIEERINRNETHAH. LA, fr-BOVY—r Zx)LF
— LS OMEEZ T WS BTTROREE X % v
TIRIVF—KIEL72E T A, 185.3eV TH o710, F/z,
B-K #HAXNY MV EBTIREFTE L KT % & SICHEER
FTANE A, R THO B O p AFHEIRIRREEE & g
FTRETHLEVIETHS. Jhit, METH2S K
ICEFEBR T8, WERTEBU(BEFHEOHLFETH L
DEALP £1) OFET, fliRTFHOpHMEU=1) OiLE
By 70 6 DA K 3% (s bk, (=0)NOBEFEBIHEIN
LHTHS.

4. ®RAKR7Y CaBs DR/FLFHESIREELNILY
R4

CaBg 1, Bs IEAMAY 5 A% — DS BALHE (377 dh) OTE A,
2, ROMEIC Calf FARE L EErHL TWwa (K4
DOFANER). CaBgid, CalR TFH» 5 Bs 75 AX—F v I
U — 7 NRFN 2 MBE L CRO VORI S
n BNBK L 70 5. COMEHE, BEZEEIEC T /8 2N
DIGH % AL T p BB R CaBs GDOB N7z ST
&7z, o, Ca X ViEFA 1247w NaTCaw i
WOR—IVF =) 952 L THROBENELNS T LDH
Haxh/-02, ZoRENTH 4 5 SXES HIE KSR i
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(c) SXES spectra
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M5 BoRMIAA#R Ca: B=1:1T&RL 7= n B ki
%R $ CaBg /3L 7 3B O EPMA-SXES 1T & % @22
. (@O SEM . (b) # i tiELE 1% (BSED)
T, HRAEOBRE O/ S 7 (B RS, AZick
NEHRTFRSPES L CaRBEREL TS, ()
BSETIZ/R L 72701 A, B 2 L8 L 7= SXES A7 |
V. HHIEB CTlE CaDEE 0B 50, FHKA DAY
FVICE RSN, (d)Ca-L B mEO~ v ¥ 7
. (e) AXZ My 7 FEAME L2 I AVY T
t DZE 5 A 5.

L7, Z2ZTid, CaBgZ AT 5 & & OfA LR,
Ca b B, #HEITHILTHHE nTWOIED 55T
L7z, /N7 CaBg ikt A SXES CaEfi L 72 k5 R >
WCHENT A.

X5 i, FRAAAMEMN Ca:B=1:1THEL-nEl
FH R %R CaBg 7NV 7 3k 4, EPMA IC SXES %
R LR E Y AV, IEEBEESKV THZE L B RE R
7. K5 i@ o SEM &2 kEFE, SEDTHY, £
HOMMPAEZETE 5. K5 () IE#E )T #ELEF % (BSED
T, MMOBHR T A PFHORTFESHEI LV PSS AR
BN%. FIefhr O o/ S 7 (B I, iR
SEHRTFHE D PINT EERL TS, Ca, BORTHESIT

344

ZNZN20, 570D T, HROEED/NS 755k Tl Ca H
KIBLTWADOTE AW ETFHINS. ERE, A B LW
52 P HIELICRIEANT FIV(R5() iDL,
B % WEEER B 20 HHIE L 72 A7 FOVIZiE Ca-L # K05k
£ (0.15 keV £30) BB S N S OISR L, BWHEEKA 25
HE L 72 AR FVicid Ca—L BIEOMIENIF & A ¥ Bl X
N, £/, COEKTEFE—LE2KILAF ¥
V(20X 155, &AM COHETERMIZ30M) L THEH, D
SXES AR F IV EBIE (AT FV<y JHIE) L, ZOH
BT — I BAER L 72 Ca-L FIEHE O 45 Ai[X A X 5 (d) I
/"9 . BSEI TORWHIELTiE Ca 37w C EAHETH
5. ZOCa@mOBALICHILNT 5 L DI, 185eV 1D B-
KRB HEAXRT PIVICEERAEL T b, K5 &A% &,
Ca DFFET HHBLB O AR FIVICHN, CaDIF LAY
WA O A7 RV T, B-K A7 FIVORHEITR
U 7R O AR BV O A5 (fili 45 O _Fdify) O
SHHBEAL T D, ThiE, BEBTOI RIVE -5
FEERB) PR LELZEERL TS, IHICHE, B-K*
HFRE DK D T )VF — (g, Ca KIBOMFEK A T
BBIZHEXNTHIRIVF—flINTNTAZLETHAS.
N, YIWNWVY T ERRTES. CanRBELI-C &I
k0, CabBRBRFNETETFORENHALT L. Lioh
> T, #HEA TEBOVPHMRFHAFEB L0k
FE2bNb. £59 5 LMERTFEOBAICH W KROFHM
IAHNVF—=DREL LB IANVYT ). £5kbBE, K
W EMBETFHOIRIVF—ENPKEL /LD, B-KREELE
IV F—AICY 7 P LD ICBESNS. E0iz 5
L, KA CRMEFHAWH/ - SINT -V F =73k
RETHY, pBVEAROEELETHETFHINS. F—
T EINTR— IV DR EARICIE D B\ W OLL, EfOFF %
ol éELZOLNS. B-KEXLARYZ F VO T RIVF—
V7 FEEHT 5720, K 5(c)D 177 eV-178 eV OfEH
OFEBICY 4 VE I EREL 2. TOFEBED AT FIVikE
X, ZINNVVTEPEETLHLEREL LS. TOTFIVFE
—HIBDO AR P IVBEDO 5 AR L DBRK 5(e) TH
5. CORIE, 7 Iy 7 B CaDRIBL T AHHIEIC
JFEL CWAB I EHERITrIANNVY T =y T THA. Hlix
EWHETLE, SV 7Rk TlE n BLEAO R A
TTAOD, FFNCHAT S Ca KBHEKIZp B &7n- T
WL EEREL T A, COERERIL, B rLE—5%
REETOIK X BANY FIL< v V7 L T rILE—
HIRICKY, TREERLTTIREL, F=TICEop, »
B oD Bl AEO< v UV T RAETHH T LR LT
WA,

6 (@) ic, BERHMEAZMM Ca: B=1:12(B 5 7% Ca
RE) TERL TH- p B A 4274 CaBg /N L 7 34
BOBITHELE T HRETR . BOHEHEKA 272D %025, WA
WK S S FEET A &35, M Ca:B=1:17T
DERFAROFMRE R (K5) » OEH#ET 2 &, p T OFHEK
EWHBO ALV EIC L DFBeRE LTI p BITH S0,

RE D W R
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X6 JFERHEIAZMR Ca: B=1: 12THH L 7= p Bl
P % 7”9 CaBg V)L 7 3kt EPMA-SXES IZ L % 8125
Ba. (@), (b)HTBELEFH(BSED. (0)X5 LFH
ROMBEIC LD AR FIVy 7 FaAEAL L7 I
W7 b OZEG A

n BB O A FAET 5 L B2 DA, — I OMHEIKDO% )T
HEABEFEAH6D)ITRT. COHEKEKS5 & EER AN
7 Py JHEIEEFT, K5(c) ERMLTRIVFE—T 1
FORBELTHER LI I ANV 7 <y TR 6(c) T
»%. BSEl THfE D/ 7p ki, CaDXRKBL TWAHH
Wi I L Twb (Ca <y FTHEREA). $7abb, Cak
BHEBT 7 I ANV T FERL, ZOMEBKIT p B AH L
TWAHEEZONAT ETHAS. /L7 T p REMZRIR
BHC B WTh, WA n BUEMEOEBRAFEL TW 5
MITEREW. HL, R6MERA5E55 5512, HBH W
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RO & M7 WSS SFEL TR0, A WHEEAS
— e n g ERT EEIE L LNV, XD EWZEHES
fREECTOANY PV v ¥/ 7 % W7o RIS LB T d
5.

BRI, HHOEISMEEICRIL TRR5. SEOFERT
— R EERBR L7 IEEESKV T CaBg 5 L7284, &
FE—L20ORBHTOILA DL, Reed DR ZEH 5 &
0.35 um SFHlTE 5. & O G ORER S HEY EF/ovg
i, LOERWIEERE TERZ ST L v, Fl i3 mEE
E2kV TERTH5E, AP TOBFE—LDIEADIT
0.05um BEF THhESLTEL. HLEWI L IEND Tldk
<, BRANORBARS /NS 725 72 OEMAAEOERA L
BEAIIZ 72 % ERIRFIC, TR /NS < 72 5 7o DRk X
DEFHEEL/ NS %D, £z, BRERZERL T TEM
E#H O SXES w W T h 2R e x L5 2 LI TE 5
B, ZOBE LW /NS < 7x 0 HE X RS AN
{7e5ht. T SXESEEMED/ NI IR, @M s fFEL
A TWAERBERTH 4. LS REDE LD I
i, R 257 AO%RR L LHIZ, A7 FVD J A X
ERVE -V MLEHEE s & OEHRATREMROBA L HR) & B
ns.

5. #® » VY (C

iR X R A COREME XA TR R AN L,
O, WEIIBEN NPT W LD 157 S/N Z/ 500
L, TNFETALSFHIN T a7 UL, it
DORERAMT - BB OMEAIT L 0 PUHE TSI #45 L CF
ATE2 k5107 HTBEBE TOSNHEMORERK T
% % EELS A @06 % 7o/ A — L 22 6] 455 R
B oRESGHERCH L0k L, PLHIEL 72 SXES (&
70V 7 RN 3 % HR AR D221 45 fBE (1 pm B2 ) Tk
ROMEN & 2 5. fERTOI VT —IREEX BEENIC
FARGNB EVD AUy BB, TEM-EELS ##H 7 %
FiiZ, EPMA/SEM-SXES CT4#iL T4 <IZE /5L DH
BICT7 4 —F Ry 73505 DLEBELH IR AHDT
B hreBEZTOS. NV MEORESHT TRLELIC
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Materials Transactions IB&:H
Vol. 62, No. 6 (2021)

—Review——
Current Status and Challenges for Unified Under-
standing of Bonding Mechanism in Solid Particle
Deposition Process
Yuji Ichikawa and Kentaro Shinoda

——Regular Article——
[Materials Physics|
Quantitative Analysis of Factors Increasing Coer-
cive Force of Iron Powder Cores-Influence of
Porosity Takuya Takashita and Yukiko Ozaki

Effect of Short-Range Ordering in High-Entropy
Alloys Taichi Abe

[Microstructure of Materials]
Classification of Microstructures of Al-Si Casting
Alloy in Different Cooling Rates with Machine
Learning Technique

Zixiang Qiu, Kenjiro Sugio and Gen Sasaki

Effect of Pulse Parameters on the Microstructural
Evolution and Properties of Jet Electrodeposited
Cu—-Al,O; Nanocomposite Coating

Yangpei Zhao and Hui Fan

Synthesis and Analysis of Highly Monodispersed
Silver Copper Sulfide Nanoparticles Kenshiro
Sato, Toshihiro Kuzuya, Yasushi Hamanaka and Shinji Hirai

[Mechanics of Materials]
Lock-in Infrared Thermography for Fatigue Limit
Estimation in Ti-6A1-4V Alloy
Tetsuya Matsunaga, Nobuo Nagashima and
Shigeaki Sugimoto
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Effect of Thermo-Mechanical Treatment on Duc-

tility of Cu—0.29 mass%Zr Alloy Wires
Takahiro Kunimine, Kenta Miyamoto, Kao Nakashima,
Chihiro Watanabe, Ryoichi Monzen, Naokuni Muramatsu
and Shinya Ueno

Evaluation of Electric Current-Induced Improve-

ment of Fracture Characteristics in SUS316

Sungmin Yoon, Yasuhiro Kimura, Yi Cui, Yuhki Toku and
Yang Ju

Influence of Aging Temperature on Metallurgy,
Impact Toughness and Pitting Behavior of Flux-
Cored Arc Welded 2205 Duplex Stainless Steel
Joint Yingying Zhang, Zhengjun Liu and Dongming Li

[Materials Chemistry]
Analysis for the Mechanism of Accelerated Corro-
sion on Low Alloy Steel in Air-Solution Alternat-
ing Condition

Kyohei Otani, Takashi Tsukada and Fumiyoshi Ueno

Forming of Self-Sustaining Ce( ¢Gdy ;0,95 Film by
Aqueous Tape Casting Method
Masakuni Ozawa and Naoki Kato

A Study on Evaluation Index of Cathodic Protec-
tion Effect in Port Steel Structure Based on Test
Piece Survey Result

Hiroto Tado, Toru Yamaji, Atsushi Kobayashi,
Yoshiyuki Kawase, Michio Yoshida and Hidenori Hamada

Structure of Corrosion Product Formed on Carbon
Steel Covered with NiSO;-Added Resin Coating
under Sulfuric Acid Mist Environment Containing
Chloride Shota Hayashida, Masamitsu Takahashi,
Hiroshi Deguchi, Hiroaki Tsuchiya, Koushu Hanaki,
Masato Yamashita and Shinji Fujimoto

Development of Electrochemical Surface Treat-
ment for Improvement of Localized Corrosion
Resistance of Zirconium in Chloride Environment
Tomoyo Manaka, Yusuke Tsutsumi, Maki Ashida,
Peng Chen, Hideki Katayama and Takao Hanawa

Time-Resolved Measurements of Dissolution
Rates of Platinum and Palladium by a Solution
Flow Cell Combined with ICP-MS

Azusa Ooi, Eiji Tada and Atsushi Nishikata

Effect of Organic Additives on Electrodeposition
Behavior of Zn from Zincate Solution Containing
Potassium Hydroxide and Its Micro Structure
Kenta Fukumoto, Satoshi Oue, Tsukasa Niwa,
Yoshiharu Kikuchi, Shinya Akamatsu and Hiroaki Nakano

Synergistic Effects of Metal Cations and Sodium
Gluconate on the Inhibition of Freshwater Corro-
sion of Mild Steel

Kyohei Otani and Masatoshi Sakairi
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Composition—Oxygen Partial Pressure Diagram of
the Cr-B—O Ternary System Based on the Stan-
dard Gibbs Energies of Formation of CrBy, CrB,,
Cr;By, Cr;B; and CrBO; Determined by Solid Elec-
trolyte Hiroaki Yamamoto, Yoshitsugu Taniguchi,
Kazuto Nishiyama, Yoshitaka Wada, Kohei Shibata,

Ai Nozaki and Masao Morishita

Hierarchical Clustering of Structural and Elec-
tronic Characteristics Obtained from Molecular
Dynamics Simulation of Catalytic Reaction on
Metal Nanoparticle

Monami Tsunawaki, Satoru Fukuhara and Yasushi Shibuta

Fabrication of Mushroom-Like Nanostructures on
Stainless Steel Surface by Combination of Heat
Treatment and Electrochemical Etching

Takayoshi Yano, Shin Ishikawa and Hiroki Habazaki

[Materials Processing ]|
Numerical Analysis of Peen Forming for High-
Strength Aluminum Alloy Plates

Takahiro Ohta and Yoshihiro Sato

Fabrication of the Casting Products in Cu-Zn-Mn~—

Ni Medium-Entropy Brasses
Takeshi Nagase, Akihiro Shibata, Mitsuaki Matsumuro,
Mamoru Takemura and Satoshi Semboshi

Modified Cellular Automaton Simulation of Metal

Additive Manufacturing
Jun Kubo, Yuichiro Koizumi, Takuya Ishimoto and
Takayoshi Nakano
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|Engineering Materials and Their Applications]
Thermal Oxidation Behavior of Magnesium Sili-
cide with Added Alumina or Aluminum

Yoshinobu Nakada

Improved Hydrogen Generation Performance via
Hydrolysis of MgH, with Nb;O5; and CeO, Doping
Lishuai Xie, Yeqing Ding, Jiahao Ren, Teng Xie, Yaqiu Qin,

Xiaomin Wang and Fei Chen

Coercivities of Sm-Fe-M Sintered Magnets with
ThMn;,-Type Structure (M=Ti, V)

Kazuki Otsuka, Masayuki Kamata, Tadao Nomura,

Hiroki Iida and Hajime Nakamura

[Environment|

Numerical Investigation of Density Segregation
on a Shaking Table Using the Discrete Element
Method Yuki Tsunazawa and Yoshiaki Kon

Structural Properties of (Ti, Zr) (Mn, Cr),M,; (M
=None, Fe, Co, Ni, and Cu) Hydrogen Storage Al-
loys: Composition Distribution and Occupied Site
of Doped Element Tessui Nakagawa, Daichi Heshiki,
Hiroki Higa, Junko Kawakami, Riki Kobayashi,

Nobuko Hanada, Kazutaka Ikeda, Toshiya Otomo,
Hironori Ofuchi and Masayoshi Ishida

——Current Trends in Research——
Recent Studies on Titanium Refining: 2017-2020
Ryosuke O. Suzuki, Shungo Natsui and Tatsuya Kikuchi
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| ABUFEABERLEF S 2020FEHFERE
(B 20200£391H % 20214 2 f128R)

2020 EEOHEOWEL, KOMD ThbH. GHIASTR—LAXR—V/FRAMETEROZ L.)

D2020FE I ASHMEACERIT L8 FHOFEEETHY, THRICTOLASHNEELHEEL /2. LirL, 20204
BHEDIEE > 7o oo 4OV AEYHE (COVID-19) DILKIC L D, FREREOHRIECH VI A VHllENOET, HES
Tihod & L CRE TS A 2B OMBESER T VA v TORERLHILZHER Sh, —HOMWEEH - /2.

@TTHEETIE, £HITAFEEIN— T, MF&KIE5,500ZFfTd 5 L &b, EBFVr—FNWEHIT L. bbb
I o RERFOBEH A MG TS5 L L, FA [“BOTA” OFETHH], [TL<bhrb | VRSV FEEE],
[SEhlE |, TELVWEBOFR |, [ THH60ELeAE | OBWEFB L. /26051 5-06HL WERKTF A /T
DOFRITRBIA L 72, £RITAFHI6R—U T, TV5A VUV e —F IV aETFTL 7. T HIE29088 % F64T L 72 B3GR U
DWWV % ZF, BRI EEEF AT - 7. BOCEE Materials Transactions 133193 X—VC, v A4 VY v —F L%
FIT L7z MFERFI90MERIT L7z, A V7 7 7 7 X —R D78, K Overview @5 | HO RAEN S5O~
J—xvna—RMt, & FEROBMBERIC X570 =27 va— b, FGEEEER X OETGHXO7 U —2 /1
— P T 5 L LI, AV Ty 7 A=\ ET—F T TN —T AL 7. S 51T, #H/2iZ [Current Trends
in Research| 75TV —mX B L /2. HFETFITHEHE THRE»ODEGR - FEE CTOWMEY AT L KT H %
PesE U 7c. BERR M OTERIS, B N REE 72 DI HITE R AL /2.

QS - MEAEFETE, FRUBEHKXSOMEZPIEL, T 23 XTOfFELHRIELIz. T98HOEHEEAADL DD,
BEABE D> TRELIZDDE L. &k, FHHHAADOSINERITL,0524 CTH-7-. MEEAKESE T 514 TH
fEL 7o, BEAEITT18M:, &2nEHUTL,3694 Th - 7o, FEHE A CTHIE L ¥ 2B E el EL L UARL L EH
HEBBEL. REV VRV IATT—, REY VIRV T AL T— EIERICEHBEL 2. B3BERAX—t vy avE
FUH A EERAE - BEEERAI -ty vy s VAV ITA VTHEL. F/, V54 VTOBRBRERE XTRED
iz I —%BML7-. B2 TEL COeBFEt I T —B XUV VRV AT TREEANER L /2. T,
9D S - HEETRHMEL -

@A - MEFETIE, ISR TIEEIZERL /2. FHEMIIEE % 2 IR L, BIEER1MFE E7n - 7oh, AEEIIZEA LG
B TERWZDICIEBRIMZ 1EERE L. 2 DOOBEFHEI/ IV—TLRAEOMO BN E L. B 1EBEBAREREFRST TV
T4 T 28R L, B @A Lz, T8O RawlE L 7-. BLEALERZALS TIE, HEKR
LSBT B T ATE A IEL 7o, EEEEEE) Tld, World Materials Day Award O#E, KIM & OKENOHEEEE)
filzdlE L, TMS & JIM/TMS Young Leader O A IRIE & KEEICHERA L 7= F 7=, ASM International & Hi#E% {55
L.

OFRY - WHHFETIE, FEERBELAT->-KEEORELHBL, FREZIMH, MEZIHLRE L. HER2H4TH
WL, 7rO0—2%%REL/. T CTLECETFENE L L1220 E 2 E L 7.

OB TIE, YV THNFV AOREAEIC B DT, TR BRESZHEL, BESITT2 » A SICHEL, EBAfTHESE
IC X BEBPTRE LT 7. EATEOOLN-HEEECEPREEEY IR L. AFEBEIEETZE T 5HNT,
FAEBOEE L IUMIREASSINE & bk L /.

SEPTE, ARBEAOME 3 KMETH S, WEZMHE, AWSEEELE, BERUMERRE FREA> IR ERLA. &
B, REEREBNIEDOT5% 7 A% HFEFEICHERK L /2. £/, EBRESZEEEFES1005 M EUBHEREFEEDI2DD
FAE - PR E 41,0005 AR L 7.

| ARHAEAN BALE®S 2020FEERE |
| ook B E OB % it ® |

20204E 3 H 1 HA 520214 2 H28H & T (BAA7 2 )
Bt H oE B O H 3 i =
I —RRIERREAZEIEROLE
1. BEEROL

(EERE
BEEEERS 25,097,201 25,098,559 -1,358
SEAESIEL 25,097,201 25,098,559 -1,358
IRIRAA 15 | 243 P 693,304 693,263 41
P 05 | 24 % P 76 74 2
FfTHEES 6,390,198 6,390,499 -301
FTHELE R BDFHES 1,305 1,280 25
S - HAHERS 5,990,651 5,991,650 —-999
A - R E SR EETES 1,002 0 1,002
FA - PR EE S 5,290,464 5,290,464 0
P - BRI RS 185 305 -120
AT A A 4 1,734,000 1,734,000 0
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Ft H R wi O 1 W i %
Rk BR M HE (B 16 53 -37
E - TR EES 1,050,000 1,050,000 0
FREES 235,500 235,501 -1
DRty HiE & 119,000 119,000 0
RHE - P ETER 841,500 841,950 —450
I - N BB 255,000 255,000 0
HEAEEES 595,000 595,000 0
o EE&ES 1,900,000 1,900,520 —520
TMASE 81,000 124,000 —43,000
FIMA LS 81,000 124,000 —43,000
TREE 65,026,912 68,083,792 | —3,056,880
EEZEE 33,100,180 33,118,703 —18,523 | IE B
A RZREE 105,333 3,580,215 | —3,474,882 | &E bk
Hers B M et 31,099,999 30,191,667 908,332 | ¥ Wi¥h
NESAEZIEE 721,400 1,193,207 —471,807 | &% GHESAR)
BENE 76,147,195 | 106,329,339 | —30,182,144
FIFTHE R 56,473,564 64,345,264 | —7,871,700
SRIETER DS 1,957,066 2,831,463 —874,397 | HiZ &t AL ORE
Z 4,697,986 6,704,943 |  —2,006,957 ”
8,274,225 13,698,928 | —5,424,703 ”
3,799,770 4,251,112 — 451,342 | &R AR
ERERIR - FAEIE 553,300 979,440 —426,140 | LEEBHEROR
RSCRERIN - AR 28,088,174 27,437,248 650,926 | WCSCREIBHEIY
FIFTR NS S 5,219,060 4,247,728 971,332 | SIAEHY
SEE - BUR OB BFINS 1,161,793 1,759,558 —597,765 | Bl
| INS PR R & 2,024,151 1,938,152 85,999
HATAES 135,789 245,668 -109,879
EERERHIGS 562,250 251,024 311,226 | BHH &M
HHES - BESEENE 18,980,631 40,850,075 | — 21,869,444
AL S INE G 16,678,890 23,134,000 | —6,455,110 | BANEROH, LBk
AR S 494,000 4,920,556 | —4,426,556 | FEAFFKICHEIEL, BEEX Y Vo —F 1L
KSR S I E IS 0 925,000 —925,000 | BEAFIE
SBFEY /R ABWEIS 3,540 1,273,000 | —1,269,460 | @y R Y AR L
LBy /RY Y AT RENGS 7,634 201,924 —194,290
3 —InEIPEE 0 0 0| 3Bk L
Y IF—FF A NG 22,188 32,799 -10,611
A - A E SR RN IS 944,460 4,592,248 | —3,647,788 | kBB TR, FKASBEEE TR
S - A E A 0 3,571,074 | —3,571,074 | 2L L
A - A E SR ELEIUE 70,000 348,774 —278,774
G - E AR 759,919 1,850,700 | —1,090,781 | Sk o
HE - MRFFNE 0 0 0
FA - BRI IS 0 0 0
X% - BEENE 693,000 1,134,000 — 441,000
HA - BRRHRZE 693,000 1,134,000 — 441,000 | Pl - PRSI T
TREBhEE 100,000 1,400,000 | —1,300,000
ZIE B R 100,000 100,000 0
Z It i A S E (A 4 0 1,250,000 | —1,250,000 | k&G L
ZIhut i AL R4 0 50,000 —50,000
ZREHE 0 0 0
i 0 0 0
HENZE 176,951 214,376 —37,425
ZHOFI 1,355 515 840
HELAS 175,517 213,799 —38,282
FIZHORE, - HES 79 62 17
BN 166,629,259 | 201,250,066 | — 34,620,807
QREEH
EXE 141,558,969 | 160,084,106 | —18,525,137
TITEXEE 81,528,844 83,384,390 | —1,855,546
BRIF 4 25,712,163 26,296,208 — 584,045
RIS 4 1,977,982 1,694,279 283,703
TEFIEA 4,417,294 4,543,406 —-126,112
SWFITE 33,819,989 32,110,946 1,709,043 | 71 5 —~_— VK
SaE T 3,508,120 4,163,376 — 655,256 | — VHIK
R SCGRE T TR 11,068,263 13,933,686 | —2,865,423 | ~— UK
FMHEEA TR 1,025,033 642,489 382,544
EHES  BESEXE 30,649,057 54,425,865 | —23,776,808
BRIF Y 15,427,297 15,777,724 - 350,427
RIS 4 1,186,789 1,016,567 170,222
TEFIEA 2,650,375 2,726,044 —175,669
At K BAME T 10,264,402 26,629,639 | —16,365,237 | FHIALFIE, FKHIKS WEB BAf#E
AL BHAE 3,000 1,661,620 | —1,658,620 | 4kl
K% n e B T 33,300 283,320 - 250,020
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Ft H EEES wiFOE b W i £
EBFEY VIRV AR 2,500 849,716 — 847,216 | VIRV LB L
X B 2,500 302,566 —300,066 | I F—BfE L
IR kbt 7,500 392,537 —385,037 | JRil7x L
ik sy - AR 1,071,394 4,786,132 | —3,714,738 | SZElab AN

HE - FieEEE 20,394,131 12,567,340 7,826,791
FBRHEY 2,571,216 2,629,621 —58,405
RIAR 122 197,798 169,428 28,370
TR 441,729 454,341 -12,612
B M (G 28,440 35,026 —6,586
HAT 5% 107,482 153,080 —45,598
MRS R B 2,500 3,000 —500
B EZESE 2,500 2,500 0
MBRERESE 110,000 135,840 — 25,840
BrikRsEE B 22,500 122,223 -99,723
Jit - BIRE B 1,023,644 1,981,084 —957,440 | B % WEB Bilfig
s 299,377 3,030,243 | —2,730,866 | i&EE, EEIIRIER
WrIenh s 14,999,620 2,500 | 14,997,120 | A4EHE X D BB
REEA S 5,000 1,017,937 | —1,012,937 | Z 84 WEB B
YIVTHNF v ATEEE 2,500 2,500 0
EEEic B R LE 15,000 1,120,728 | —1,105,728 | ZZE 4 WEB Bf#
IR - DEgeE e 564,825 1,707,289 | —1,142,464 | ZEIFFELM
X% - REER 8,847,614 9,664,645 — 817,031
] 2,571,216 2,629,621 — 58,405
R kAA 782 197,798 169,428 28,370
fEFIEE 441,729 454,341 —12,612
g At 113,500 236,616 -123,116
SHEEHHNEZASE 1,064,344 1,520,522 —456,178 | ZiE 2> WEB Bl
¥R 905,500 874,324 31,176
FATERRE R 3,500 6,565 —3,065
Firh s 3,500 3,500 0
H e 56,960 72,555 —15,595
FipA R E 179,500 193,844 —14,344
S B T EER 62,900 129,359 —66,459
ProeEi )5 B 306,530 369,642 —-63,112
D E R 217,340 210,665 6,675
oy HE 25,500 4,180 21,320
BERE - R EER 443,117 320,314 122,803
IENEY 83,690 72,555 11,135
HAEE 207,500 207,838 —338
EFTCODBE 3,500 5,881 —2,381
M EEE 1,532,650 1,301,820 230,830
AOCHER 179,500 434,438 — 254,938
7 a—# 2,500 177,444 —174,944
YR - ERFER 245,340 269,193 —23,853
Ef5 418 139,323 41,866 97,457
TEE 15,056,540 20,247,326 | —5,190,786
] 5,142,433 5,259,239 —116,806
R IkAA (782 395,596 338,855 56,741
fEFIE e 883,458 908,678 —25,220
EHE 77,742 784,545 —706,803
sk 56,620 3,075,886 | —3,019,266 | &% WEB Bifi
(5 1,161,354 573,066 588,288 | ZOOM, 5L 77— @IZ%E AN
A £ D 165,696 194,744 —29,048
THREAT 2R fif 727,353 266,607 460,746 | L' — 7 EBRHIGO 72 Dl A
HRES L 24,631 127,276 —102,645
EREE 0 0 0
FII il LA 2 2,605 893,204 —890,599 | SR ERHENRIT
HBORE 33,637 39,313 —5,676
AR 528,000 522,400 5,600
RBRRH 13,534 13,316 218
LR 20,046 20,046 0
FBLAGE 3,112,100 3,326,500 - 214,400
TR 124,264 119,447 4,817
Y AES 12,000 122,984 —110,984
AT NP 424,800 477,864 —53,064
Fat# 1,584,669 1,535,800 48,869
FEE5 2418 39,128 41,865 —2,737
Mty 526,874 1,605,691 | —1,078,817 | £EFc 244,
BREBER 156,615,509 | 180,331,432 | — 23,715,923
B SRARIR S ERE 10,013,750 20,918,634 | —10,904,884
e RS 0 0 0
YRR 10,013,750 20,918,634 | —10,904,884
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Bt H EEES wiFOE b e i
2. REIMEROL
(DB E IR
EEIMNEEE 0 0 0
QrRENER
i) 2 P PR 0 322,560 - 322,560
BENEMG 0 322,560 322,560
LR E VSRR 0 —322,560 322,560
L HA— i (E DR BA PE B AR 10,013,750 20,596,074 | —10,582,324
— R EGRMENE RS 1,067,645,490 | 1,047,049,416 | 20,596,074
— R IESRM RS 1,077,659,240 | 1,067,645,490 | 10,013,750
. EEIEBRMEER DL
Al pE S ORI B 1,900,000 1,900,000 0
KR E R A TS DI HAR 30,380 30,380 0
FIFT SRR 2 50,000 50,000 0
— M IE BRI BE N OIREER 1,900,000 1,900,000 0
LR IEvk A FE B R 80,380 80,380 0
IEEERMENRE RS 446,893,546 | 446,813,166 80,380
IEEIERMERRES 446,973,926 | 446,893,546 80,380
. ERMERRES 1,524,633,166 | 1,514,539,036 | 10,094,130

(E) 1. /FHE ORHITAFEE Hi30 % #8742 25077 FIE OO i 35 & Ui R 3 Bl 2 fis B i Rosk L 7-.
2. ANFEOBRERS, FITHE0%, #iis - B30, ik - PHEdk 5, K - BEHHFFE LY, BAZII0NLL Thb.
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2020sFEERE BfEREK

20214 2 H28H BlfE (HA7Z : )
#t H ERE wi E B b 23
1. &EOH
1. IREYEE
WETHS 99,491,301 102,557,707 —3,066,406
F NI 2,608,665 2,791,165 —182,500
PN E 3,339,885 3,293,952 45,933
BfE5 244 -178,451 —182,548 4,097
i 2,310,084 1,038,352 1,271,732
s 5,609,052 5,223,529 385,523
DM EYE P 0 0 0
EYE PE G Et 113,180,536 114,722,157 —1,541,621
2. [EEHE
() e
ERERA 5 |24 75,801,384 71,845,421 3,955,963
IRATHEL 205 |24 8,178,785 7,638,962 539,823
FIFT &4 305,000,000 305,000,000 0
SRR &2 b e 128,550,000 128,500,000 50,000
WS - BEAHERS 306,500,000 306,500,000 0
I B Al L 5,500,000 4,500,000 1,000,000
L - RS 269,878,190 269,837,726 40,464
A - FRFFIELES 60,000,000 50,000,000 10,000,000
I B AT AT T 4 102,000,000 102,000,000 0
£V - R EE S 50,000,000 50,000,000 0
FEES 11,510,000 11,510,000 0
Wrgek s 9 BiE 4 7,000,000 7,000,000 0
e - EEEHEES 54,000,000 54,000,000 0
B - N) AEE S 15,000,000 15,000,000 0
WMAREES 35,000,000 35,000,000 0
W EE&ES 103,913,926 103,883,546 30,380
R PE AT 1,537,832,285 1,522,215,655 15,616,630
(2)7 D &
-2t i 1,325,306 745,386 579,920
AT 0 R 5 4R — 740,261 —640,430 —-99,831
U= A E 5,279,904 5,279,904 0
etz LSl — 2,940,408 2,060,424 — 879,984
NEE fEERES 6,605,210 6,025,290 579,920
HEAliRizes ] - 3,680,669 —2,700,854 —-979,815
VI EIILT 8,234,160 8,234,160 0
WM R AR —7,438,524 —6,998,532 —439,992
J—A YT+ LT 1,185,840 1,185,840 0
EAfitisea| 2] —830,088 —592,920 —237,168
N YAV N g 9,420,000 9,420,000 0
MR —8,268,612 —7,591,452 - 677,160
R INAME 50,300 50,300 0
% & 2,400,000 2,400,000 0
Z DA E G PE A AT 6,526,229 7,603,284 —-1,077,055
G R ARt 1,544,358,514 1,529,818,939 14,539,575
B AR 1,657,539,050 1,644,541,096 12,997,954
I. AfEOH
1. WAk
K4 3,225,401 3,101,353 124,048
HisZ 4 45,659,916 44,010,674 1,649,242
FHD 4 5,523,935 7,232,212 -1,708,277
U — A fEH 1,117,152 1,117,152 0
MmEAR A 55,526,404 55,461,391 65,013
2. BEEAE
1) — AW 1,578,096 2,695,248 -1,117,152
BS54 75,801,384 71,845,421 3,955,963
BT AK G 77,379,480 74,540,669 2,838,811
AtkGaT 132,905,884 130,002,060 2,903,824
M. IESREE DL
1. I5E IR E 446,973,926 446,893,546 80,380
Fr4 446,973,926 446,893,546 80,380
(5 BUEEE DT 24%) (446,973,926) (446,893,546) (80,380)
2. —fRIEMRME 1,077,659,240 1,067,645,490 10,013,750
— i IE R BE 1,077,659,240 1,067,645,490 10,013,750
(5 BB PE ~ DT 4%E) (1,015,056,975) (1,003,476,688) (11,580,287)
IEWRI BE A5t 1,524,633,166 1,514,539,036 10,094,130
AE RO IERIMEE A A 1,657,539,050 1,644,541,096 12,997,954
* T Y B $60& 5 65(2021) 381
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| ARHAEAN BALEHS 200EEEESAEE |
(B 202143 H1H ZF 202242 A28H)

2021 FEOHFEOMEDL, ROLEVTHS. GEHEARESR—2X—V/ERAHMEZEROZ L)

D2021EE I ABHEFEAL L COIFEHOFEEETH Y, FlERELILTHNNFVRALESVT, AFANEEL AL
POBYNHERE T 5.

QHAERFEEVY Y g VB LUI0FEBROLROFEIC M -3 MR & HifE T 5.

QOFfTHFEEICOWTIE, HWBE3HEOTIfT2HETS. T TODIE, AMBECHZE/ — Moz, KBRS X022
BLUHMORELRESH L. F£72, 60ELAREOLELE/HL TV, S5, EBEH 0L E L CTRHZAMEHCE
FTLRBELHMD 2V E ECHTFICMABIRETH S Z L FHHE IR L0010, HEHCRREFBRLOEFNE+HEST L. B
SEFEEDT, BARBETEINEHMAORGECEGEREIMOD 58RE - BRAH - FHBROSE L L Tt L2 X
BH72D1T, B BEFEE S Review X Overview OFIFRIBHE S # HE 9 5. Materials Transactions (3, HADRER
TEMEIRESGEGETH D 2O 5 LD, KD —BEEltsLibil, A VX7 777 2—0RERIEL, BES
Review, Overview O CEFGOEELFIC L » THBERXOEAR ESE 4. 561, HOmWimXhrHsnTwsb
Z ORI A — T ML KR EOBEGR LS IO, BilGH s OB 2 EFEORMK A #E T 5. F/o, KFRTIFT
IZBI AREO— ML+ 5. AATRERIE, BEERHBESXEO-OO a7y OFIfER #EtE S 5.

DS - FHHESFEICOVWTUL, BHOMECHMEREL, K- R - B2 2 7280 0%  OBIEE LRl 4
DEVWRRT LU D HEEAETHIEL T, Wb 585755 ICAE Y VRY Y AR l2ER 2 & OBEEAE O
TEORKAHET S, I5IC, ERELORFIOWERLEME TEERLEIF— - Y VRYT AOBERC KR ZE S A
MOBE L ERICEMRT 5 L L HIC, Gt - SEEPMEIOW N2 BT 5/ 0DOREHEAL. T/, V54V &IEH
L7 L WK S EOMIBIZEZ KRG L, 2BOERLELMSH RS TOAMEBER Y L0 —J@HES 5.

OFE - FRFHEICHOVWTE, BAEOMEESEEZEE L TN C 2 BIEL, FRLASRHNC XA GBI HEET 5. F/-,
HFERREZ SR L L CHA L - HEE - IGMb 5. 610, &BRRUBEEMNCEKR A FOE W EE
THIEHBIRL, FHRBABOTESLEFLVERT A XV FOBE, HFFTMEOAMERICHET2HELIETT 5. EHEF
WA hild, Pk HHEAEL T 5 TMS 8 LU KIM & OZF R OHEAEIZ N 2 T, ASM International & O #LHE LG K 2
LRI AEBEY y v 5 VOBBAHEET 5. B ICFSTIHR T ABREEY ODICH R EEELTTD.

OFF - WHFEFICOWTL, HFLRENEOWESE - BffiEr GO SHELE~NOREZHET 5.

OF£OEB & A S HEICRA T 572010, BIFICLEFEOHEEPE Y 5 VDFHF, SNS L Web & W/ BHMAEEFD
REEE) A R A ICHEE T 5.

®EBIZOWTIE, FIEREEFEBIUAZOEDICAID, AELOHEYNTITD.
2FHCOWTE, BlERERFIOASEASTHIEIEL LURWSRESENA FS A VEICHID, AE»OBYNITS.

| RABHEEN BAEE¥S 20211FERZTEE

202143 A 1 H2» 5202242 A28H & T

(BAL 2 [9)

Ft H W B | AR TEE | M 20 fii #
I —RRERREAZEIER DL
1. BEEROH
(IRENE
BEEEERR 25,104,052 25,142,775 -38,723
e EESIRAE 25,104,052 25,142,775 -38,723
BERAG R 1248 P 693,298 699,291 —5,993
UM 05 | 247 76 1,491 —1,415
FIfTHEES 6,391,000 6,391,250 —250
FTF B E A4 1,286 25,660 —24,374
S - WESRERS 5,991,625 5,991,625 0
AL - WmESRERTES 0 4,166 —4,166
P - BFREEE S 5,290,464 5,290,464 0
FAT - RIS 5,000 6,000
I B A A2 T 4 1,734,000 1,734,000 0
R e 450 700
K - ERFEES 1,050,000 1,050,000 0
FREESE 235,503 235,503 0
WHIERT )55 B 119,000 119,000 0
BERE - BYHEES 841,950 842,625 —675
B - N ZEES 255,000 255,000 0
AR REES 595,000 595,000 0
N EE&S 1,900,400 1,901,000 —-600
SWMARE 120,000 110,000 10,000
FIMA LS 120,000 110,000 10,000
TREE 67,190,000 69,590,000 | —2,400,000
IE Bt 33,800,000 34,300,000 —500,000 | 1F B
A B 3,280,000 3,080,000 200,000
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Bt H YO | AIEETEA | W bz i
MeFE BSE S 28,900,000 31,000,000 | —2,100,000 | #EHRE B
SVEZ BT 1,210,000 1,210,000 0
BHEINE 89,553,529 95,204,339 | —5,650,810
FIFTEE R % 54,774,529 54,618,739 155,790
SRS 1,978,785 1,978,785 0
SREMETE R I 3,947,933 4,671,193 —723,260 | i
[T T e 10,714,353 10,737,453 —23,100
ES S VlTIES A 3,969,000 2,885,400 1,083,600 | 75—
SRERIR - FEIS 660,000 840,000 —180,000
KR SCREAIR - A I 24,720,000 24,060,000 660,000 | fB#HIH
FIAT IR SIS 4,140,000 5,544,000 | —1,404,000 | =TV BIAER
M - BAROSIBIS 2,029,637 1,787,087 242,550
SRALFEAFT Y ) — ZEE 2,067,267 2,067,267 0
BITAIS 47,555 47,555 0
e 500,000 0 500,000
HRE  BEAEENR 33,435,000 39,376,000 | —5,941,000
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