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MEEER E OSBRI AR & L CEZEM S fFfE X
MCTHEAD D, 20005 A6 5 R AEEE & B X
MAFIRL 7288 D 280 &2 fRE LA 72, 2000
FECAHFHCE 35 um BE 2 S /BRI R, AR
ERF SN TS TRHEED WL 1 um LT OZEH 5 fREEICF
FELTWAHL, BADEHEREHO X BEME TR % FIH
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R CT &|EORI AN, ENITLHAA MRS
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RSB COFMARHEA TV A, X CT #HNIC 5\ Tk
St XA @ OBEAE, TOEMNTEANE L XREES
AL, ZER - B BE (Y F S AN OES R B
TW & ThbB. £z, CTHEOMEESEZILT 5 L\
BEWRTE, I bF—XBOFHEIR P2 72> TE
TWa. Fl 2 I XEM A ER T XA ROUBLE G
mHER O B A, ESRF < SPring—8 % ({2 100 keV
P ETOFHOBEESEDRAINTE TN A.

Afa Tl KBS % SPring-8 ICki+ %, X # CT #l
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BEMEBERE M ALY X / CTHAHVWOENS. A
VZaVvy 7 b Xidh b T S ~3 7B v oSiERE,
ERBEAD AN—F HHEIBOMNCH 5 Z & 6% D5 E (b
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AR N R R SE v 2 — 5 DEROIER  2) E#ER (T679-5198 fulE L AR FHETIEHS 1-1-1)
3-D Observation with Synchrotron Radiation X-ray CT.; Kentaro Uesugi*, Masato Hoshino and Akihisa Takeuchi(*Japan Synchrotron

Radiation Research Institute, Sayo-gun, Hyogo)
Keywords: synchrotron radiation, x-ray, micro-tomography
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RHERE, HIERERE RN, Bih - 7N ) ITB W TRMOH
e Tnsb. X/ CT I Z OO 3 kg %Ik
BIETBETH LA TErEEL L UFSh T 5. B
RO 3 RITCHEEFRIOFEH L )L D22 55 f##E1E 100 nm §j
B’Th HH00D - Z N HAET nm 1IZ#E T NIE S OFIRITE
EITH/N—T&5%.

X/ CTOR=ZA L L THWOLN S X MBI,
R 2 B P IRE - R INTEL. £V —LrERE D
—7 L THWAEEM X HBEMGS, XRAONYHET
RINKHAOEGRET & L TRV A5G X SEBEME:,
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diffraction imaging (CDI), & 5\ M3 ZDOEMiA IR L 72
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XMRBEIR CTIERAWHET & L THCEREL 2. X R
ICRHE L 7ok % 72 XREFFETF B SN TWAHA, 22
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i, VAT FIVARTRNEE Y 2 — Ve D 7
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L. BOBBN AR OB I RIVE-XBAEEZSL XD
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B s+ rinF / CT Tx OB HE (region  of in-
terest, ROD) ZFEBICEHT 5. WEOHEE—FIL, HH
V7 rULT7 ETHBICYD B2 SN TESL. F/CT
B F CIEERZR O MRS 2 R < §HIl4 57201
XMV PS5 A MECESEEEFUAEASRTY
B, KYATLE, KRELWEONRE T ) A—F IV Ar—
VCIEHIERNC 3D A A=V V7 TEL WO FIEICINZ,
A7 CTHHlZHAEDLRE ST LTI VYA XORK %
WzAHT ent, RBRELEALRLT L, BYEl, mn-situ,
ex—situ, operando 7z ¥ O 4AD-CT B2 L DV KB ITE T
XHEDITm -7z

WEF & LT, F2 a4 Ti-6A1-4V O PRk S D5 Y%
SR IPECHELWER 4 1TRT. FRUERE, £
DN IR 20 HIZEEMRIZIC LIRS b T 5
7y, 107 [BA 2 HIEFICE T A ZIVOAT P15 EW
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ROANZALNOBRBREB Lx-> T 5WW, LTI E
F, B 0.45 mm OFKH (XM 4(a)) DefkE <A 71 CT &
—FTHIEL/ZZ(®4(D). Kk, <4270 CTF—ahb
WIS ARZIDALE & 5 L 72 (K 4(b) DILTHAZZE D). &
BIC, BHELPEERA -/ CT £— F CIERIERIC B2
L7z(K4(c)). (a+p) AHMMIESE Ly 5 v 7 D3
TR ERERAHICHE TE 5. £, Bk camo
Bfifa 5 LIk - T, WIRAOERIEEROKM B
Wb ATRE & 75 o 72 (K 4(d)) .
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— X~ 471 CT Tid, g0 &\ - /BN &R
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2 BIxLF—
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ravirsAreHWoga s IR S, e
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7o EERFRHINC 10 S @ ksl CMOS 1 4 5 OFEMALIC
F 0, XFRERE O m RS AL A ARSI O B REHBIC Sk
TWwWhEE2LNL. AMTRY EF 5@ ¥ — X
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D E DK A DD 572D, Bk M 25 7 5 A
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L CHENARW. &2 Tk, SPring-8ICBi) A5 LT RILF
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EHWIEHOEE, —iicik ot cEaft s/ X
BMOEHWOND. R, B 5ICEOWIRL I I 5 HE
2, T =T U —F o cEIrRONEFET = H
WeEDSE, mtdEaElL THEONABEEDOE WX
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X#cid, LELEICEAED EBD, 22 - TR
L7 b, E£72, SPring-8 @ L O 7 KB K igk &\ 2
E, MBIV F—HEO X EMEITIET L T <72, %)
RKORWET FVF— X REGEFTR OO0, TxF
— NV FEOEWXHE—AOFIHR#EY L w2 5b. 22
T, BOEOE T 3IVF — X MEGEHE T, BaHtRmE
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P — RS A TR\ T OV — Ny R g ORI 4 5 S RIE i
FROHAEL T 5. 5B E DI, &I IV F —FHIK
DOXHEERY BT, BYEHME - EADT 7 —/\—
HHAWT, BRI VT -y wET A HEIRLEHETH
. ZIT, @47 7Y —N—FHWT, ST rIVF—
X a0 B4 ke id 5. SPring-8 O &R A »

LELNAHEBXHFICHL T, ¥V 7 AT V/EZ0.5mm
LHE S 2mm ZHAEDR AT TV =N HWS LI
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100keVEEDOE T IV F—HEXHAXRZ FLeHB 5
EWTEZU0. 7Ty —N—FHICiE, A X HRBHICE
DERWBAE R N7, Eakd 5L &I, KRN
BT ATFVERBETSHI EICLD, OB A B
L, ZOEMZH TS, £z, 77V —N—HEFDOEH
BIEATITHED, EREHGES XU CT BRRGEANOFE Y
B SHE L7010, XY —AICERTAEATT 7 —
J3—7% 1500~2000 rpm CEIE S & TV 5.

SPring-8 Ci¥, WAEMAY —AF (4 BL28B2 IZF\»
T, BEaXHErHVWET IV F—-XHE< A 71 CT 17
DT ENARETHL. MENFROMELR 5 ICTRT.
BL28B2 i3, FHENCFIHTEA/N\y F2B 22051, KFIE
W ERRAIONF Ny F2 I AT =V RE L, Tl
DOHF/Ny F 3 XBHEHBHREHELZHREL T05. &k

Optics hutch 1 (OH1) Optics hutch 2 (OH2)

Movable gamma stopper

B F—HIEO XA T720D7 7Y —/"—%
FUBIANF—XBHY v v Z—3XF Ny FLORT
MMAPICHREL TS, BIRNVF—XHHY v v X —
T, o=V =y VU /A FICXDBECHEZITO 2 L580]
ETH5H. Vv v X—DORBAAY—=FIZ & HI12803 UM
TCTH5. XFRmEEHERHET, Mo kst X st uE
BRIZ, vV F UV —2IC X BB B OE GRS TH
D, FREFRT A X I 70 U EOFNCHINT 4720,
AUT AV AR OGRS EFEREAFRAL T 5. L
L, BIOVF—FEHEOXHTE, By vFL—2%
BHTEBLTLEDS 2o, AL EROBBEICEE AL
Brhh., Fi, BHBREATEOOICE, EREFETA X
IR BRI REFRONFHIRE (Vv F U — 2 BEREE
W ESEEORRL &) b EE T HLERD SH. HETIR
50 mm F CHRIE A RE /% & T )L — X ARE R 12 B
FLCEGBRERTE, YVFUL—RF2EBL-XBrD
DOEEDOEEA KBS H72010, KPEAICE T, X
BONHh & BT 5 & D ICAHIFRON A 5w L T
500 WK RN L CTEBBZRET 50 A 512}

EREMA ASHHWS T &ET, KL - M <IRETHI LR
TTHE & 75 % . M CMOS 1 A 51243, EARE =7 A4k
#10> C13949-50U (574096 (H) x 3008 (V), HEFHEHY A X
3.45 um % 3.45 um, 12bit ADC) % Baumer ## ¢ VCXU-
201M.R (i F %5472 (H) x 3648 (V), HFEY {4 £ 2.4 pm X
2.4 um, 12bit ADC) 7 ¥ BFIHTTRETH 5. FHTHE—
LEZZ =RV VT U—H, AEAKFROBERLEZ S
LIk, R O &S R E THIR T 5 2 & A
THETH D, HEIGHGIEZZET 5L, EHEEDS 4 L 12.1
pm/pixel CHEFIE 49.6 mm, FERhEFEY 1 X 3.99 pm/pix-
el THEFIE 16.3 mm &\ o BIERTTRETH 5. 5l #

Optics hutch 3 (OH3)

Transport Channel

Gamma

X-ray imaging detector stopper

=I— A\

SR Shutter.

white beam A7)
Rotating absorber
(Air cooling)

| —————

-ﬁli
S

Sample

-1

High-energy X-ray spectrum
0gfter passing through absorber

4.0E+ d Tungsten blades

Close

2.0E+09
1.56+09
1.0E409 Opened

ux (photons/sec/0.1%BW)

o
5.0E+08 X—ray

Hutch doors

Hutch doors

3.5E+09

308409 Xeray — T~ T
(S
2.5E+09 Aluminum frame

© Stopper IS8

Stopper i

0.0E+00
0 100 200 300 400
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S
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M6 ESIFLF—XHHE~Ar70CTHEBETREINIZAK
HOBERBMCT &, (FvsAvn15—)

HBROMF M OBRITFRIL, KE»SOET IV F—XHO
WIS HKRAE L T30, BL28B2 k175 X~ 71 CT
WESLE B2 5 45 m M S IC B A EE RIS L £
1.5mm TH5. HEE 1D O 0 5 ELREIT
B30I UBMERETH D, CTH¥ 1S/ ORMEICES
LN DRI TH L. 1720, Lo kHI1IC, HEHE
EOFRFEIKIL 1.5 mm TH L5720, RY 2 —LAF—XDH
EDT-DITE, AREHEAMICATy FTEELT, B0IE
L CTHIEZITOLEDIDS. JIEMEL T, AKEDEHL
I F—CTBRZH 6 ICRT. EREFET A AT 2.36 pm
LT, A7y P AR VERNHT A EICED, Hix
B EREMEH AT 5 7o BRBITIT2008E Th SH. K6 IC
RUTCAKEDOKIEEE, 10,549 X 10,5493 1T & - THERL
INTEY, ALITRL /PATH - 7R OINA R TI,
B 150 pm FRE O/ N &G WO AR — 27 IROREE & B
ICHIETE T\ 5.

3. 4D-CT

BRI X BRA A=V 7 THEWIECHREE O X 4 FI 8
L, FHARFEZAE C TE %, 225 e (RIS OBEFE Y 4
R)RRVAE XLV F—ICh K55, L TiEEPg1
BM472 0 OFERRI A 1 I VLT &b — AL TS
B IO 2WAN. T 570 % & KUK E 7 R AE & 45 -
7o CT A AIRE & 7 5. STl Tl 4D-CT &idh
&7 TE/. B X HBAFIHL 72 4D-CT IZi3—
DR EWMBRD % . XBOPATH & <, BB L 8
DR B HBRER Lo Th, HEREHICE 55 FRIC
YA FENTEEBL LW ETHS. ChickD, &
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BL20B2 experimental hutch 1

X7 BL20B2IZ5J %52 D5#% CT &EEOKT. (v 54
VT =)

i

I

SIFRE R & 2 ORI O E A TTEE & 75
BHEOCH, g, BETIFERLLIKICHIZD. FiROWIE
REW s E ORI 5 LD MR BRIEL LA
Aoy BEZEIEO X DI D IR L OEIER ATRE /TR LT -
OBEAMWAT- 2/ WO CTHRE AR QERINTW
%@ Ra[ AL OBZEO 72D W I3k 2 S < ml
BIEDD, EWD I EABRETHULELDS. OFD, K
ERLEERT A AT — Y & ZDOEEEEICH 2 51 5k 2
Auzdnid e bzv. BIRTIEBHZ(100I UV H LD Rwv
Rfil 0 fREE) BE O CT oy Hh—it 1 —Yv—icfitan T
WHESTH D, —TI Tl L Th HBEOBZEE X A
VIZIZEBALEDENT, IV ORS EEE TORHE
BTHAEETH 5.

AIE T, SPring-8 BL20B2 CHIUE X N/-F DEEIZE CT
Pl (PERE R L SPU-12) OMEE & 2N % {f - 7= EBa bl A 7w
T, K7, EREBEOFHETHS. Eh/y FI2iF
RAE AT =V & XBEGRLENIZRE SN T 5. FEHN
v FTiE, W20mm Bk, S 3mmU EOKRELE—LA
BHEATAHIENTESL. ABLETONHREEIL, 25
keV O X ##C 1.5x10° photons mm2s 1 ETH 5. &
oD FEET 25 keV TiThN 72, 15keV~37 keV i
THIUIREZL S FIHBETH 5.

SPU-12Tit, i~ A 71 A—FILVO5fRbe (EERE) %
FHL T 5. REHEIE A 7 — Y O [EHmE 135720
Lk EPICZAT—VrEEL, BN —HREOfR
BEAPTONS. RAMEIZ2KN TH5. L TFOMEEE AT
—VEMICEHESHE, AN USZELRETHS.

X fEEE LS, U — AT % — AA60P GEME T =
7 A) EEFEFHIE CMOS 71 £ 5 (ORCA Flash 4.0, [A#)
TR INTWA. E—AFT=2—iF, #EWEH (RS 20
pm O P43 (Gd,0,S:Th*) ¥ K) & al LK% (=105 mm
LV RA)THERINTWS., 1 ASICE f=50mm DL VX
DEHSINTEY, ZO/BREDEFRY 4 XL 13.2um/
pixel ¥ 75 -7z, HBOT x—~< v 132048 x2048, ADC
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7725

20 mm

20mm

X8 SBR#%5l-ak 0 ah bl L c CT B B3 isbith s b Okl (F)) &£
TIVOHOTEARNCEIN L 7 X#R CT #ifg. () 2 ROV OHEETO CT i

316y FThB. WEP, HEATF—VIE—TEDORE T
m#s LK TWb. SV AE—Z—a v Fa—5 (PM16C-
04-XDL, VY VEF) 2 HO2EHICH ASITHLTHUAE
BHREI NS, COFERTIE, —HRFEROBERRE %
2um/sec & L7, Thnid CT 1|14 72 O O R (7.5
PICE B HRHBROER S MBEUTICI R 5720 TH
L. BAEHEY U RTF CO0mm) N EF SR AF LY - T H
vrIv - A (SBR) T, E X 1mm O SBR % & @O
AR TR O 7. RI8ICC 0@ CHE LN X fRE
BamRd. (a) () (X ENZEh BTG, ReOREKE
1% GUBHROET T virtual slice) 35 k18, SBR OHOLALE T
DCT B L TA. (a) & (c) DRIDEHT B % H I T
BAtE D B ORI (M) #F L T\ 5. Biths 5200801F & #l
(BIAEDOIEHES 400 um £2FE) L7 T A BRA FARAE LA
D7z, B00MZmE D T AT, 7 SADKRA FBRREL
TWAZ Ehbns. S6ICCT P T MR DZER 4
FRAELL FOEMIEBEICHE L I &, FIZP-< D EE
X5 T & THBMADMEMT A2 2T AZ LR

P

4, XEBECTOIAHLDLDEE —3D
ERAENT—

EFLEE SV

X CT (33UB O 8 G & R AR L& G % (F 5 % T
DEHTH B EEZBNS. D% D ERERER (CT ) 24
T2 EE 2B, RS B WITEEHEREE R OFHEI O $
LS@dHr0, 7V VBRI LD LI AR L
TOREAKXIIHELZL TWDHL, H Tl GPGPU ZFH L
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(b)

Iltaﬂuuuummmm&& !Ei
| OISR Y. —
m B v B

(a) (a) #IFZI O X FBEE . (b) ¥
Hg. (FvsAvh5—)

ERERERY 7 P A HRELTED, FIEAF LV —MCE
T ETHb. HELVOD i::fw&ﬁ'&@ﬁ@ﬁf?@% EAr e
— RETH LB, 2048 X 2048 FED N A 5w {fi - /=&,
CT 4 1 #2472 1 2048 x 2048H 31272 5 DT, 16bit H{E T
HNIE8MB, TNP20481FE4x%5 L 16GB L7n%b. Th
74096 X 3008HFEDON A5 &S L 96GB I/ h. ThE
T — 2 WG AT O EG AL SR IC iRk 5 DICH
WS AN S. S5, 3D F—X LB EH T
W D700 /) 4 X7 4 )02 —3EM, Erosion-Dilation LF
R T AVTF—=V a VbR ) OFFEEERY LE L T 5.
F/o, WH CTHMIT 1EITKRDA I Lidxkl, —wiyxyr
—AT3H 1 HIZE0-60AF~ /TD 2L EYFTHD, Wi
T P HRNLB O % B 75 S DD Z LIFHEL V. D
£, INOEEERPOHE CTAUE T 5 X D it ABNE
EINDH LD T, WA EAFIAL 72/ A Ak
RYT AT = a VOMELRKEIINTHED SN TS,
%= O FRFEFNF T HHEHITTETNEHDD, 123~
FIVICHATESL LD DFE2EBE L TE67, ARty
A TREHFITIE L TIELFEEECDEITLERD S, 51H
BEETDOR ERWEEEDOR Ex &7 —F 7 L7 O#{t b
WEER, LTIV TY ZAAEFIHE L @G Aoy 7
VLT EET L LML .

5. & » Y (C
AR T SPring-8 123510 5 4L X #t CT OFaL O R

e ICRCR L7z, X AR CT i3 AR h OB e sk ThaZE -
AN TEY ZORREBOIE LV, FHRAO CT EED

L £
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BOFIAE# KB LTH L WREICE S Wy 7 o 7B
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S®kILT7 F A7 a—"7 (3DAP) X, BHA A4 v HEME
(FIM) »» 58 L /- RATI R E B pras@E <, B 11Om
T X D ICE 100 nm 2 OFHREUR (tip) ek O R F % —
B OEARRE I, MEBIEMEEHECHE2 > TSN
BA G ORATRERE B E I X0 R FREO R E & AL HlE
(0, ) HRIFFICAT S . AL VHBRE S AIEF 1IXRTF OB
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2@ FREIC NIMS © 7 )V —F13, V—¥ =R %Rk
B HEEAMEA RS B L MR LT RS D b
3DAP M A AIREIC 72 % & & dids L@, 3DAP @O M
W] RERE A BB D DR IRIC E TIED D & o T &k
57 FD, BOROTEREE T, MEFEEHBOHRBIC X
DK T 30~40% FEE TH » 7o DR B Ik T80%
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1 V—9—%figh 3SDAP OX.

FvoA4vh5-)

BEICETHMICERA LAY, 10FERETREVEVEE
FIRFEEDSDAP F— 2 LB TCELhr-7c bl 5
7, BETREERESAFIC L > THTH-AOHERT LW
- 7RI 5 O 3DAP F— X PR TG CE 5 kD
IZ7 o7z, COXDREBRBBCTCOFEFICMLZ, ERA A/
— A %E (FIB) # W 7= PR BHERE O RIEIC LD

3DAP F /-3 APT % A W/ H BHRITEFI A 2 TE T
%. &3z, 3DAP THMTTE AT/ FHIBICHRE S
NAHT L, FEC L AMEBRPIEONLVWT EhD,
MRHERNT CRE®D A WA 85 72013 EE T E T RS
(TEM) & QMBI ARTI K TH 5. KFTiL, 3DAP
& TEM & H#EIC W 7= MRS ol A =L, 22
104EARE O 3DAP % 7o F / MR ENT OHMEH I DTl
N5,

2. 3DAP BT~ / FESmERE MM O T~

— WA, I A=)V O S OWES  TT R A e

* ENZHFTEBHREEE A - MORBEZERERE 5 D EBRPIIER 2 FEFT YT EIMEE 47 £ —(F305-0047 O < (EiHTE 1-2-1)
Recent Advances in 3D Atom Probe Analysis; Taisuke Sasaki, Jun Uzuhashi, Tadakatsu Ohkubo and Kauhiro Hono (Research Center for
Magnetic and Spintronic Materials, National Institute for Materials Science, Tsukuba)

Keywords: three-dimensional atom probe (3DAP), transmission electron microscope (TEM), focused ion beam (FIB), structural materials,
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X2 Fe-P-B-CuJ /& fhik® 416t o (a) I H B TEM
B, b)) A5AALIKRERF<v 7, () (bHAHD
KN SOME T 7 7 41, (d) a-Fe fEk 2T D
A THIZ 5 AR =R I N TV AT, K2(d)
T, 75 AR —DOHELE L § 57 DEREE
TS5 AX—% L7

W3 2B, (GEE)EEIEFBEME ((S) TEM) @##ic
EDS % EELS 7z ¥ OILFE S i Aaa b /o B 247D .
L L, TEM FHROREE (—BH91250 nm §ifk) L D/ 7k
YA ADRF 7 5 A2 =M, F /#hdhis &% TEM (<
FOEREMICEHE T2 Z & i3MmOTEL . 3DAP T
ppm & WO BRI A & F T U OV I W22 R iREE T,
HICE S N T/ OB TR~ B4 TR S MM % & BINICHE
MiTE5 &S, MOMHFETE L VRERAD 5.

2(a) ¥ Fe-P-B-Cu F / & dh ik W E Ak O BT B TEM
BTHAHO. 10 nm FEDOBM 7L o~ Fe #5217 EIL T 7
ARHEFIC S # L TOW AR TFABIETE 5D, BAEUHRE
THERP DT /KGR ETENT 7 A TED LS L T
WBD PG LB E#RTH L. M2 ik 2 ORI
¥ta 3DAP TEIZ L 2 RBON/ 3K LIRF~ v 7/ Th
5.8, HADRFRRZAE5122mmIC AT A AL T
RO FDOABRENT WS, B, PRFOHAH 5 o-Fe
F RO HRICEE SN S, K CTRdHRICERE oY
7 ANEH &, R2(QICRTEY, aFeffih & zhno
HEOD LT BN T v AMDOITLER S AR & mAYICRHE T &
5. F EER O FegsoPosBosCugs THEDP & B A
B L 72 o-Fe fl, WEILRIIBGET €IV T 7 AHIC Feyys
P17.0Bs2Cugs DM TEIAL T 252 LIk D 7TV T 7 AR
ZEALTWAD. 51, K2(d) Tid, TEM &5 5idhE
ATEWHnm OY A XD 7 5 A2 —h a-Fe &k O
JABH & o-Fe WEFICIEB L T\ A L AR TE, £ DT
J RGO TG SN TE /2L D120, oy 5 A
#—h a-Fe f R ORE—BFHY A F ELTERLAZC
Rl TV 5.

CDEDIC, 3DAP (3T /U A OO ILHFE 5 A
LEBMZMANESNS 2 iz, TEM ClIEREARE
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Wi 7 5 AN —DOREE I E OMBR T ZFHETE 5. —
F, MBLIT — 2% 3RTCHHBET HED /NS A —73%
FITEZ A H A7, 3DAP F— & 721 THIKOERED
IR A ANFHRTERN R D 5. L-T, TEM &
3DAP OFREZHMNCIER 5 &2 T, F /MkoEE
fEMT A TRIRE & 7 5.

3. DAPRMMEREMORE~EEREALOD
3DAP i

3DAP HO#HRFRHT 2 > CTERMBINERIC L O ER I N T
W@ o7z, fERRR R B AT A & AR E I
BRI OEMHICHBE L 2 WD O TERv 2 v D, Rk
FR OB IR IC 5V TR EN L5 58D - 7o, BH,
7Y A ADSFERAR T, EMRUVE TR % 50
TEAHERITIXICLEL . D KD 7% 3DAP OHIK
iR 572912, Larson 513, FIB/SEM % M\ THE
DFEE A © 3DAP FR A (FHL 4 5 Bl A #ESL L 72D, 2D
FIB/SEM I & % HEfHIK 2 5 OSHRFRHERL 2 T BEIC 72 -
72 Z & T, fEERIA BAER T L & OFFTEE) © D 3DAP
TS AEANCATD CENTEDL XD 5 7z,

X 3(a) iz 9Cr MEGH D IH A — AT F 4 FR AN D SEM
BawrRd. FIB#HAWTEHTRIHEBKEZY 7T L
(B 3(h)), K3(C)iTmd &I FIB OBRRINT % H\WCIH
FT—=ZATFA PRADPERFRHCE EN S LD ITh T L 72t
3DAP Wi 21T - TofER, RavRIHL—ATFF A FRAIC
R4 2 FEBHRICEHETCEL-(X3@). £/, K3

100nm

X3 (a) 9Cr MEGHDOIAA — AT F 4 MR A EEL 2 KET
SEM &, (b) (@)FFORHTRSEE2LY 7 F 77k
L 7z 3DAP &k, (¢) (b) #$HRICh T L /= SEM
%, (d) () TRLAAMEIVELIKRLT FAT Y
7. BV EFEREBR CFWH %, ROFRERT
NbC K FAaFRL /2.
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ICRON LK FIRO Fe,W 2 3 R F~ v 7 ETHEW
FREH TFRRLINF L LTSS A2 Tm <, 4
HET SEM R TIIBIENEE L\ NbC AR A LT+ 5
ﬁ?ﬁiﬁ@%ﬁ%ﬁﬁfi?ttﬂﬁ?'éﬁgé9(16 61T,
CNOOH 2 KT & BAHO R EIC R TV MR L 78k T
FTBEST LI LNTES.

4. TEM & 3DAP (C L ZRI—EB@BAFEOSE(L

FIB/SEM 7% Hl\7-3URHERLE DR RIC L D, i8I &
7z TEM & 3DAP(C L 2[R — BB 27172 5 L D107 -
Jo. RFTEBE A EBAORTERT P AT H—T
(LEAP) Ti&, TEMEMAHEFRT 57U v Faenh=1CH
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Fig. 2 Scanning electron and optical micrographs showing (a) the morphology and (b) microstructure of used

pre-alloyed powders with the composition of Zn-50 mass%Sn-8 vol%Al,0s, and their characteristic X-ray images of (¢)
Sn and (d) Zn.

<Kazuhiro Matsugi, Hiromu Matsumoto, Zhe-Feng Xu, Yong-Bum Choi, Ken-ichiro Suetsugu and
Koji Fujii: “Application of Spark Sintering to Preparation of Zn-50Sn-Al203/Cu Joints for AC-Low
Voltage Fuse Elements Without Lead” Mater. Trans., 57 (2016), 824-832 K U ¥z >
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—Review——

Structure and Properties of Au—Sn Lead-Free Sol-
ders in Electronic Packaging
Xi Wang, Liang Zhang and Mu-lan Li

——Regular Article——

[Microstructure of Materials]

A New Approximate Solution for Diffusional
Growth and Dissolution of Cylindrical
Precipitates Akira Seki and Kotarou Hayashi

Microstructure Control of Continuous Casting

Slab of Grain Oriented Silicon Steel
Jiang-bo Li, Bi-rong Deng, Xiu-zhi Yang, Liang Liang,
Hai-chuan Wang and Ting Wu

Advanced Mg-Al-Ca Alloys with Combined
Properties of High Thermal Conductivity, High

Mechanical Strength and Non-Flammability
Yoshihito Kawamura, Kazuki Ougi, Shin-ichi Inoue,
Takanori Kiguchi, Makoto Takafuji, Hirotaka Ihara and
Donald S. Shih

Precipitation Behavior of Aluminum—-Manganese
Alloy under Different Heating Methods
Hongkai Zhang, Hao Xiao and Ke Huang

Fabrication of Textured Porous Ti3SiC,; by Slip
Casting under High Magnetic Field and Micros-
tructural Evolution through High Temperature
Deformation Nana Hashimoto, Ken-ichi Ikeda,
Seiji Miura, Koji Morita, Tohru S. Suzuki and Yoshio Sakka

Formation of Particle-Dispersed Nanocomposite
and Supersaturated Solid Solution by Mechanical

Alloying of Al and Al,O; Powders
Tatsuaki Sakamoto, Tomoharu Mizuka, Shinya Shiga and
Hiromichi Takebe

T T Y »H FE6LE F25(2022)

Materia Japan

Preferential Dynamic Grain Growth Mechanism
Enabling the Control of Microstructure and Tex-
ture by High Temperature Deformation:

Experimental Evidence and Applicability
Hiroshi Fukutomi, Kazuto Okayasu, Yusuke Onuki,
Makoto Hasegawa, Equo Kobayashi, Bohumir Strnadel and
Osamu Umezawa

[Mechanics of Materials]
Double Steady-State Creep Behavior in Solid-
Solute-Strengthened Zircaloy-4
Tetsuya Matsunaga, Hiromichi Hongo, Masaaki Tabuchi
and Yoko Yamabe-Mitarai

Age-Hardening Behavior in High-Nitrogen Stable

Austenitic Stainless Steel
Takuro Masumura, Tatsuya Honda, Kosuke Naridomi,
Shohei Uranaka, Toshihiro Tsuchiyama, Goro Miyamoto
and Shota Yamasaki

Effect of Residual Stress Distribution on the For-

mation, Growth and Coalescence of Voids of 27Cr
White Cast Iron under Impact Loading

Quyen Hoang Thi Ngoc, Ngoc Tran Vu Diem,

Viet Nguyen Hoang, Hai Nguyen Hong, Ha Le Thu and

Nam Nguyen Duong

Densification Behavior and Microstructures of the
Al-10%8i-0.35Mg Alloy Fabricated by Selective
Laser Melting: from Experimental Observation to
Machine Learning Yuta Yanase, Hajime Miyauchi,

Hiroaki Matsumoto and Kozo Yokota

[Materials Chemistry]

Thermodynamics of Oxygen in Molten Nd-Fe-B

Alloy for Production of Low-Oxygen Nd-Fe-B

Magnet Ryota Nakazawa, Kosuke Noguchi and
Yoshinao Kobayashi

Thermodynamic Property of Oxygen in Nd-Dy-O
System for Reduction of Dy Consumption in Nd-
Fe-B Magnets Ryota Nakazawa, Kosuke Noguchi

and Yoshinao Kobayashi

Hydrothermal Synthesis of Zny;GeO, and Mn?*
Doped Zn,GeO, (ZGO) Nanoparticles with Con-

trolled Luminescent Properties
Nguyen Mai Cao Hoang Phuong Lan, Cao Xuan Thang,
Nguyen Duc Trung Kien and Nguyen Viet Tung

Effect of Room Temperature Fine Particle Peen-
ing Pretreatment on Grain Refinement of Fe—Cr
Alloys by AIH-FPP Shogo Takesue, Shoichi Kikuchi

and Jun Komotori

Temperature Dependence of Solid-Liquid Interfa-
cial Energy for Pure Metals by Metadynamics-
Based Simulations

Kensho Ueno, Satoru Fukuhara and Yasushi Shibuta
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[Materials Processing ]|
Evaluation of Ejection Force for Die Castings by
FEM Thermal Stress Analysis with Elasto-Plastic-
Creep Model
Shoji Ueda, Shinji Sannakanishi, Hidetoshi Shiga,
Muhammad Khairi Faiz and Makoto Yoshida

|Engineering Materials and Their Applications]
Optical, Electrical Properties and Structure of
Multilayer Iron-Doped Indium-Tin Oxide Thin
Films Sputtered on Preheated Glass Substrates
Makoto Ohtsuka, Ruslan Sergiienko, Svitlana Petrovska and
Takashi Nakamura

Effects of Mechanical Properties of Steels on

Dynamic Collapse Behavior of High Strength Steel
Hat Columns

Yoshitaka Okitsu, Shusaku Takagi, Yoshikiyo Tamai,

Tadashi Naito, Kaneharu Okuda,

Naoki Takaki and Tomoaki Sugiura

Coining of Pierced Hole with Aid of Scrap
Takashi Yasutomi, Shigeru Yonemura, Tohru Yoshida and
Masaaki Mizumura

Hydrogen Embrittlement Behavior of Pure Ni and

Ni-20Cr Alloy with Different Grain Sizes

Naohiro Kobayashi, Motomichi Koyama, Kenji Kobayashi,
Tomohiko Hojo and Eiji Akiyama

——FExpress Rapid Publication——

Classification of Mechanical Properties of Alumi-
num Foam by Machine Learning

Yoshihiko Hangai, Kenji Okada, Yuuki Tanaka,

Tsutomu Matsuura, Kenji Amagai, Ryosuke Suzuki and

Nobuaki Nakazawa

Analysis of Hardness Homogeneity in Pure Niobi-
um Subjected to Equal Channel Angular Pressing
Reinan T. F. dos Santos, Thamyres M. Lima and

Wilton W. Batista

High-Temperature Heat-Treatment at 1673 K: Im-
provement of Pitting Corrosion Resistance at
Inclusions of Type 304 Stainless Steel under
Applied Stress Shimpei Tokuda, Izumi Muto,

Yu Sugawara and Nobuyoshi Hara
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