Rt EBERBFRDONHIC & 5 ARBEB O ZE(L 2 EIREHE

—EE& X R CT B oR%E—

W=

KRERBESEAMRE L TALSNBHTWS TRIPHIZ. AHNb 2 & 2BBHOBENZT 2 [
R EWH A Z— U RFHEF>TWET, INE. 7274 MIERBF —XTFHA4 b EFIIN 5 ELRFEE
B U DBE I OT AND DD D EREREZEF —ZATF 4 FHPBVTILT YA MAEZET DD
DTY, LALAEAL, ZOEEREIR, HECYHI THLRIICRI>TLES 25, TRIP SHOBEERED
BRFEER - BT 2 ICITIRETIT Z WAL RY £9,
FREAFAFRIFMRR FILRN BB E AMKRERZRTFHARRE FHBZ BIROAER I L — 7L,
EEEARNFHAEL Y X —OMARA T8MFTE, LIBEZ RERHARE & HR T ARBMH KR SPring-
IZHWT, EHIET TRIPHOMBEREH 2 BEAENLTES XIRSF/ PES T 7 1« —Hiff L BRI
MBREZAERREERY VIV E—LBIRNES 774 — 2 BAEOE YL TFE-—RILVERTRNZREAREL £
L7ze AR TIE, NELEETROHM D Z DIZBRICAKIMZIO AR L., ZDHER, BL4DF -7 F4
MRIDIEZERE, . REREE % 3 RTWICHBRICERT 2 2 &N TEFE L7, LUBTHEHM O LB E L3RR
DFHNRIER LA B O RN, F#A I 7 AEBORETEH 2182 2 L IR T LA RHARIC

Y. @4 DEBA—XT7F+4 FEAOHEEFERANBEERIGRLIN, I 7 0ERERETOBBELEHNEoNEL
7=

ARRREIE, 2022 £ 4 B 17 BICEEOEERPMEE [Acta Materialial (24> 74 »B#E s E L1,

BEF—RTFA b

HES 3D W
5|5R AT 1.3%H 0=

Bl3RA M

30 pm

&ﬁ!ﬂ% 3D%
[001] IPF 25%1¢| O\f'fﬁ 35%1EF| Uf:?ﬁ

BEBF—RTF41 +D3DK &4 DEBF—RTF 4 + DEEEEE

M BBA—RXTF4+D 3D KR, EHD 3D RTld, BEA—RTH4 roEEALEETRLTWE
T, ARIFENTHEENIZEZBA —XTF4 FOBFERICL2EROKRFZ 3D rTRLTVWET, [

FICRILABTEEOH 2MBRICEITZZERERORFOERLTVWET, FBEF —X T4 bE, —HRICERE
THDOTIEGRL, BFANICERT S ZEhhbrl) £9,



=1
1. 58

TRIP 885 X, AAAIND 2 L SBEBOBEN BT 2HEEER2 LV 12—V AFHERL TLET,
INE 7274 MIERBA—RATFHA FEFIEINIELEREZH T % DRI/ DOT, ANhHrHh 5 ]
BRERBA—ATFHA DBV TILT YA MIBERTH2HDTT, ZhiZKY . TRIP HIZEN/-EE -
HEMNZ v REB LGN, BERINEICHENS 2O, XERBHEAMIRE L THFIhTUWES, Lh
Lad s, ZOBEEIZ. HECTEI THRBICEI>TLES TS, TRIP SHOEEROZES) 4 LR -
RIS 2ICIEFEIETITS ZeARMABERY FT, INETIC, XREHFF P Z2HW-ZDHRAEICEY TRIP
BRI OARAPTONTVET A, FICHBENEWVEEOFIECESHEE2 L ICEANBINTE Y,
BALC & DRFAZEEZRET 2 2 L IZRHEET L7z, BRI &L DRMNAEERZE O BEDIL. KiE
DM ERD I 7 AEBORFEZIEERE L. WIBHFEDBEDEE P Z OREIO7-H D I 7 DB Z AT8E(c
TEH-DICH, BWERAIRTY,

RARIE, BEH T ARWE XIRCT XIgF/ FES 774 —) e 3370 R2EEZCMCELLAX
ME—L%E, BRZEREIERAOTIAZ—RF X VT IRV E—LEIFFNESZ 74 =112 &B <
WFE— LB ZRES L O TRIP ISR LAERRICHEY £9,

2. ARFE - R

MR IL— T ld. REESTEHEES SPring-8 #8 ) BL20XU ICHEWT XIRF/ FES S 74— RVIILE
—LEHT N ES T 74— %KL £ Lz, S/ ICHAFEI NG 20-30keV DETRALF—DXIRFT/ N ET T 7
4 =13, 016 ¥4 /O A= PLEFFEICBVEMOBET ABLTCVET, M1 E. XBF/ FEST T4
—HRAWT, ABEFEMR L EOEBF — AT FOEEREZHEERLAHERTT., K 1(@)-(Hn &
DIICH Y TUNBEOE (BREIERT S) ICENT, BBF—XTF 4 bHA—EKTldm < BFAMISHER (18
ZHE) LTWBZ bW ET, M2I1E, —DOEBA—XTH4 FOEEEZH% 3D * P TRLEZDD
IR Ed, —D2DERBF—XTFA MIEWTH, —RRICHERERT 22 L3, —&9h oBEREI RS
STWBZENPRBICEEINTVLET, BEDMOMREICLS 2D TOBMTTIE, MALEBF —X 77
A MIEOREUMEL, HERZRILPTVWEINTVE LT, LA L, SE® 3D TOMFTTIE, X
BIERBA—RTHA b~ WY AN 254 70X = FILUE) IEVWREMEEELTE Y., HilAKXEA
—ZXTFA b Y AZXA 25 w47 AX— LK) SHEBRLT2EUAIOABBEREZMA AWV ETEIC
ZRELAWZEPBELANICEY EFL (K3), INlF, RERKRBF —RTHA1 bhoEHOTLT VYA b
NERERTHZLICRALTWA EERXTWET, /-, HERBOYHHE ZNLUFETIEZ, T OEBLIEL S
ZEBAFREINE L7,



® 5|5R 77 [Etz)

EBA—AT A b

7 i R
¢

X

Wy ;»3 1 b
L; e 10 pm

(b) 0.3 %R U =# (c) 0.4 %fRU /12

B (0= 7 (€) 1.3 %f O 7= 1% (f) 2.5 %8 O 7= %

(h) 4.7 %l U=

(g) 3.5 %l U =1 (i) 8.3 %fRU =t
1 A—WEICHITSEEF —X 754 b OERHAEGER, BVRBRIEIEBRA - T4~ BLEE
I~ A7 ART7 EMEINDHMEIRICEFEET 2RE. TOBOBEHL 774 P T, ZREF—XTFA4+
DILVT YA IANERERERTZIETT7 74 FEBEENNSCBRYBRLTWLWA LS ICHEINE
To HEBEA—RTF A b 0.3-04% RO/ RIC—EREREZFIR L. 25% RO/ RRICHEZRA BRI EST
LTWhEd,



4°2Mm' TS, 5 Um
5| 3RAT] 1.3%BUTz% 2.5% U7z 3.5 %R0

M 2 @4 DEBA—XTF4 bDEELED 3D ERARER, BRELREDEBIIEREA —XTFH4
F\%@@®%ﬁﬁ7134b?¢3Dﬁﬁﬂbf%@&®%mﬁ—XTf4h . —HRIZERRT BDT
37 <, —EHDHEZRENFB L. 3.5%5|FEEZIC ICERRLTWBETFIharY £7,

L
L

.
I

SRl ERELI-EED
FiHEU: 20%

SRl ERELI-EED
FiHEU: 4.7%

5]
T

BB —XTFHADEHYAX, d/um

BB —XTFHAOEHYAX, d/um

6 8 10 00 2 4 6 8 10
B, & (%) B, e (%)
(@QIED KBS — 27 F 12 O)MED EESF — A7 F A AR
~2.5 um 2.5 um ~

3 E4ADEBEA—RTFHA FOFEGY A XOEEDHEOY A4 X THlF Tl FEY 4 XA 2.5 A
TJAX— LU EDERBA—ZXTF A4 FTlE, TRICERELI-EEOFEHHBUALTBTHDDICT L T,
MEAH A XN 25 <470 X—FILEKBBTIE20%EH>TVWET,

3. BRHR. SHROFE

SROREEIE. XIRTFT/ b ET T 74 =RV E=LEET FES T 7 4 —RBAEDE-HETTENBE
TR O O Z DBERITH] L THH TEA L7ERTT, AR, B—Y 7L cAEfiaE8ATETL
BWHDOD, HBF—X T4 MNEAOHEEEANPBEGI N, I 7 OERERTOBRBELESEOoNEL
Tzo TIL. ARV —TTld, AEMZR—Y > ZIVICERATRELBITEMANERBEIE2DOH ) £9,
ol YIVFE-LUBTOBRICEY ., BANAGHEEZRRRICEBETDAOLA S -NIE, FERIVEFER



WEEHEMHOEOEBENME SN, ZOBRBLDI-HO I 7 OEHEETLAEICARY £3, 2L, SfEEEST
EORRARMSEEBEEAAVT L. SEAPNMNRICEDTEEMBONFFUAB AL TES WS 21 #
RRICSEIH L WIEEMEREICEN D LHFL TLWET,

4. L7027 MIZHOWT
AAEIE. BAFAIREAS BFHREBMREZE (21H04624) OBIREZ I CEREBINE L1,

< FHGEREER >

GE£1) TRIP

TRIP#iZ. BHETHIEOUABED 7154 F E B CERELRBONABEDEBF —ZXTF4 FH 5

mAHEGEBTT, TRIPHHICAND IO S Z & T, BBF—XTF 4 bHBERELESEFOTILT VY

A F~ERETELET, TRPRKIE, BEEICL > THROPEINY 2 Z8EFRBME (Transformation

Induced Plasticity) oz & T, Z® TRIP fﬁ%ﬂ%%ﬁ?’éﬁﬁﬂﬁﬂ% TRIPEFRL TWLWE T,

(% 2) 1BZRE

EE. VLI Iv AN, BREVCENZENLRD LLIIANEZMZA B ZET—DODHEIMOEL > TN L

ZL7zY., —DOOHEDOFIZHDOEHATER I N T ZMHEEFIREICA -7 T 205K,

GE 3) X &=

X #RETIE. DEICXBREBET 2 EWEORT - D FORIPREICL > THEOBEICXENHA > TH

TLBABRTT, XBEITTHONDBRITZIRICHI->THEY ., SEROMECHW -ERORE /I TR

. WEORE. MEHINET 2EAREHLANDL I ENTEET,

(E4)H%%

BEEIE, 1FIFHECEET I2BETFOETHAZ, BARICK > THIF/E S ICERETIBENLBEK

(%%ﬁ\ﬂﬁtﬁ\%%ﬁ\Xﬁ)@_tﬁﬁo

GEB) X#RCT

CT (% Computed Tomography (3> &1 —XUEREE) DIKE, K CIEE % 3D CHFIEHART

ZOICAVWONET, XBRCT DO b, FICEZEREPRELRLDES/ FEIS T 74— EMLTVLET,

Smmgsmf/h%7774—i WD CTEBICHRT, F~1ABFbEVWERE COBERA A
BMERIORIBHOBENMREE D BRALICHBEINTUVWES,

(&®7z9—z#vx

RTLIRETMPCRFr L TREB T, RVTZDOEBEAFRICZDIETAF ¥ LT, 2RITOE CTEBRZ

B/2F %

GET) Ry LE—LEFMES S 74—

B FEST 74 —1E, XHREHFZHMAL T 3D TOBRORAZCYEDORE. MEHCANET 2EAZRET

2F %, SEORBTHW YU E—=LAIRFES 774 —1F, RVDE STl > 7= XEREFAL

TXECT LT RX—RAF v o2 BAELEAEZLTHEY ., OAETIRELWEINTWEZEFR L

AEHCHBEAEAFETT,

(G 8) KBNS HHEE SPring-8

BRI AE T 2BERNEAEELT (BER) ICHhI2HERESUFEORFNNEEAET I ENTES

REVRET o eER T, MAETIESE L JASRI A T>TWE T, SPring-8 Tld, &I EBWTFH/F27 /89

— N FT /AT =R ERBLEWVARNITHONLTWET,

(£9) ZMrERE

EWEEBEICH B 2 DDOYAEEZMILL7Z2DDHDE LTRQITS2ZEDTEHR/NDEREZ & TY, TDEE



BEANIWTE, LY MEOBRRNRIEEERY £,
(¥ 10) 3D
3 Dimensional (3:kX7T) DR&EE, 2D HLEHR T,

<HRFEODAXV >
AARTHE L= ILFE—FIIBITEITIL. ESBMHEORE - BRICEBICERARNtHY £5, 2nh
5H, BELRBITARIREE R ANEEBIETWEWEEZTWWET, (FaFEN)

<X ZA bFLEEE>
24 kI @ Multimodal assessment of mechanically induced transformation in metastable multi-phase steel
using X-ray nano-tomography and pencil-beam diffraction tomography (X#&+./ ~ €777 4 —
ERVIIVE =L XHREITIC & 2 HERE 2 HMIC B DINTHERERED Y ILT E— L VT
= # © Hiroyuki Toda, Kyosuke Hirayama, Kai Okamura, Takafumi Suzuki, Akihisa Takeuchi, Masayuki
Uesugi and Hiro Fujihara

5 & i% - Acta Materialia  DOI : https://doi.org/10.1016/j.actamat.2022.117956



