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Effect of carbon addition on the
by OKenta YAMANAKA, Shoya AOTA, Nobuyuki SASAKI, Akihiko CHIBA, Manami MORI,
Jerome ADRIAN, Eric MAIRE, Damien FABREGUE

1. BAREM

v — AfE)E i (EB-PBF)iX Powder bed fusion (PBF) % A 7' Additive Manufacturing (AM)~ & & A2 T
0| MLZEFE - ARERSBFICE WD T RE~OISH bitEA TS, BETERE CAD €700 b EEEK
ARECH D720, MK O T2 WP T - GIEIIN .23 K72 Bl AR~ ol b Hif ST
W5, ¥, BTE—LZH0TEERAZB/NMERICB W CIEBEEE 95 790, SUnEEE I X 28 HiE o
AN ATRE TS D, —h. MR BB ATHD Z LICHR LEERERROEKHEAHEETHY, ZhET
KIGIERLD A F1 = X L LRI DWW TE L OFER R ENTE T, BRIV —FEOETE—L%H
W, RN HE =y ROTPEINEAEITV 08 HiEE 9% EB-PBF 7' 1 & 2 Tl Lack of Fusion <° % — 78 — /L K [iff
HOE R MGLBUGINTEF LB o AENREZ v Ic <, EnEREEMEEDL Z LN TEDR, KK
BLER IR INEBICE D A E NI AR T DERWICEFE L, IS FICBW T 7 v 7 B EORSE 2D 2
ERHIGNTND L L= o T, BRI E O UGEIZ I AR T OKRDMRD CTHEETH S M, EH/T 2
— X ORGEBIZE D HART ZBICRET L EF—RICHETH D, ZOXIRBENLHELITTT X
~ R EE MR E &2 O CTRIG L A DEIEICEN - S8 R OERNZE) LTI A TE 72 23,
AMFFETIX, EB-PBF # WV /=@l - @it & &e o2 Hiic, ATESAMEE LTEMRSh T
724K Co—Cr—Mo &4 *12%F L C ASTM F75 ik @ EFRME (0.35 mass%) % L[R5 CINEiTV, &R
(BT DA LR 2725, . MR EEREKO T ART O X#CT #AWCalfift - ®8&fb L. Cik
INEC X 0 B bT D EEEZEE) & R e T ¢ ORRICHOWT bR L=,

2. IEHRE

AWFFETIX, HAT b~ A XiEE AW T CHMNEZE 0.04-2.5 mass% D #iH TZAL 72 Co27Cr—-6Mo &4
MAREER L7, £72. 022 mass%® C 258077 A~T h~A A3 K%Z Arcam tE X VEEA L=, LT, C
WINE % 3512 0.04C, 0.22C, 1.5C, 2.0C, 2.5C LR 5, CIRMEDORZR ZRICK L CTH L7 78 AN
Z A —24 %M T EB-PBF i&J (Arcam A2X, Sweden) #1777,

2. 1 BWEIZRIFT CHMENEE 670

Fig. 1 {2, EB-PBF MICH1F 2E & CHMEOR € ' [ meswwessws ]
(AT, RO Rockwell T S 13 ASTMFTS il T g |

A 723 0.04C 5 LU0 0.22C 44 Tl 35-40HRC T 7 -

BTz, CHMEDIME & BIZHFITHIINL 250F

2.5C &4 TlE 60HRC TV D T W 235 D B :

F. EdicRT Eoic, oMk 022c a4 ©  S40F

VEREARRLTT MasCe IRAL T U 7o AR d 2 B 2 2 -

SIS L, 25C A% T MG Rihast 2 30F

i 70 AL DS TE R L TN e, 20 &5 7R il 8 o0 bt ==

72, AM OFHEEATENLTIEMEIBE S E 2 5, F )

- BONERMIE AT v A& ERS ERT Carbon concentration (mass%)
MEMEEZET DI L2 L TRY ., Wi - &l Fig. 1 Co27Cr—6Mo &4 1& A& Rockwell fifi X (=
BYMELE LT, =3 F— - RESBHCTOISHDE  RIF4S CRmEo 28

MfrFEn T 5,



2. 2 BREAHD_XLEERYRBORDOS T 1 ORERFR

Fig. 2(a)lZ, 2.5C W AT b= A XKD X 3 CT WERE LD HAER LI ARNE O T ART O 3 IRt FHE
g rorT, RRUEITT R XM CTHEEL AN TT- 7208, BEREOT AR T DIEfEEICHRIHTE TR, H A
RT OB+ 72 ERBEEZA L TND 2 ERbaD, Fig. 22, FEMS KR L OERIKICRIT 54 AR
T ORISR ERT, ABFZETHRE L2 C IR (0.04-2.5 mass%) TIXKIRIZE T D H AR T OIS
T CIRINE & & DICHEFHICHINT 5 2 &N dro 7z, Thermo-Cale Z FAWV/=B NG HIC L 0 S S 7-ikHd
FUBFE 1T C RN X 0 HERICIC T L, C BIRINOYA & il U C 2.5C A4 CIERAFHEEE 23 130 K Ky il
BEONTZ, LieRo T, AT h~A X E CHARIE ETRHAGIE E THEET 5720, MR-z
FHKIH AL BEIAHRT N ENRBREINT, —FH., EENTOR e 7 13 RIZE T 2HERK LIS
HERTOTROMBICE N THIELS . BT ART RRESNS Z EWRERENT-, 0.04C BB LD
0.22C G TITEYWNEIZ T AR TIZIZIEBIE SN T, BEREREREAIERT 5 LN TEZ, —H. 1.5C
Bl 2.0C BEITHAT 25C @ TIEAART OFRBEDEDAEITIES . BRI HH5R & 82 5 Hm
R LT, AR CIIEED I B W TR SN BEMHGR E A e v T 0 OBRIZOW TG Lz, & OfE R,
BVIREER (0.04C B X TN0220) B X OHSEEH (2.5C) THE AL b7 — /W2 5 95 22 [EH S m O 8
WX 0T AT IURERERARICIETFE LIS WVWOICXT L, 1.5C 4B L0 2.0C A4 TlE 2 IRT — 2 DK%
PEDHEMEIR TV R T7 A MARRDSIERT B 72 (Fig. 2(c)) . BEEFFIC T ART AN N T v 7 I3 0 & fbh
72, LA Lo R T EIR A i O REIARAT Lo & BT O T AR T OB EZ R L TEY, 7t ARiEkic
K DRERDBNEE 72 T AR T I L CAERFHI L 27 7 e —F OR[FEMEIVRIE STz,
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Fig. 2 (a) 2.5C A& RKNENICIER L2 0 AR T O X # CT 2 A7z 3 It FREEE & (b RE L O E
PN RBIT D H AR T OERFEZFRIZKIET CIRMEOFE, (o) 1.5C G RIck W TilEan-=7
v KA MR,
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Mater. Sci. Eng. A, 680, 239-248 (2017)

(2) Y. Cui, Y. Zhao, H. Numata, H. Bian, K. Wako, K. Yamanaka, K. Aoyagi, C. Zhang, A. Chiba
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(5) S. Aota, K. Yamanaka, M. Mori, N. Sasaki, J. Adrien, E. Maire, D. Fabrégue, A. Chiba,
Solidification behavior and porosity in electron—beam powder bed fusion of Co-Cr-Mo alloys:
Effect of carbon concentrations, Addit. Manuf., 59, 103134 (2022).



B BREE - OV — MR B
ERBSHRABMECA LT M IR0 LES
FALKFEBIEFIERT  OKBE, AR, MER, MEH%E

Pure Titanium - Pure Magnesium Bonding by Applying Liquid Metal Dealloying Technique
by OYusuke Ohashi, Kota Kurabayashi, Takeshi Wada, and Hidemi Kato

1. HEBE®

HER B DA C & 5 KRB 2 ffR 3 5 729012, ENE D 2 OPEHIHINE EN TS, COs
PEHEORK 2 B2 5o 5 BB ECEE 2 & Ok EE IC BV TE, & A E N EE = m bk s
%, AW O EELHIET S 2 L1E, REAZN ESELEIRFREDO S THD, £ THEmENSDT
Fu—F L LT, KREEEME 2T THAS DY CTHEHE OB R 2N D~V F~<T U 7 A 12
PAEEH ENTWD, ZHUTEED, MBI OERER B2 T, L0 e/ BEMBHR 2 84T 25 b
BELRD, FH L~ TR0 AT BICHIRECHRIME @R, REME E L CHERERBEM TH D,
Frlo~ 7 320 MTTEOFERR OHERIZ L - T, BREEMESCIREE S M L, MEEMEE L TR
SNTNWD 2 — i CHMEIORMBES 2R A 586 Ti-Mg 2 JTURRERIT B WIZFEVERR O/ SV ZFE 5B
THY ., DORMSENRKEVCBERICH D, TDOD, WEROIEBETH 27 — 7 I8 L — W — 88 Tl
REAMEASSDS ZLPREECTH D, 2ok ) RREEICKH L TARMETIE, V77 u A XOLILER
BB T 2HMCTH D, SRS E A OIHICER Lz, &BWENR D E T, R BRORS -
STBEBIS AR LT, SRR CRIBEAS SOy 2SEIRIIRN T 5, #8420 fk T3k o’ B &
FRAL 2> TA—T VR —F 2 &R T 5. 2 OEMIC Xk » THdige 0L fUE Ti & Mg AR BHE
IZ#& B & D EEENER SN TEY 5, EER AWM WmE

PRBIS D L BHEDD HNTO S, JORRRANEES 5 [ MemHEmm
RECHRTEE, @BMEAICRboT, 7o —2e & i

K& AR AT A TR LS < BRIE A B RS S I R T X é +

Bo EZTABETIE, FHUEXT R TLOBEREZD § & 5

Wi 72 M AN 2 VN Tita, 2O ZH LT B > _
HLEAMELE, ZO—RELT, ETHMARTHD 2 £ & SO
WF 22 L~ SR DEPHEOH L L, B TR e D * o TiY
Teh @ (Ti-Cu, Ti-Y, Ti-Sc) M L=, thiE oML R0H T T W T
G OBGLIRL A 28057 U, Smmriik & #2590 o BI1R 2 3 Composition of interlayer (at.%)
LT Fig.1 1 R1E D R4y K O & 3% D B
2. HIRKE

2. 1 EEMOEWRER

WiF 2 i~ 7 30 A(O 15mm X 15mm)iE B4 [ 2 #2000 %
CHHE L7z, £90T % o & Wi E (P 9mm X Imm) & R Beh &
A ARHA L, ETFTEEP S FTEHLZAE, Ay b7 L 2
(2 & o THE &~ DIEFE T 25MPa DJERGIG I 23T 72535 6 043 Ar
Tu—HTTIEBEAT L LT, FE ST E R 7,
Ti-Sc Z i L7-3lkHE, £ AREICEZEE AL, Sc 23 Ti 12
RTREYAT 2% 1150°C T 10h BULER 21T > = O BIFH Lz, RIC Ti
LA SNTREE Mg ZREEbE, Ar 7o —h THfign SRS SR ]
FHRR 2 &Rl 2 OWRLEE & PREFIRERE] TRy (=77 v A ) ZAT Fig.2 im0 O TisCus-Mg FiH
-7~ (Ti-Cu : 550°C30min, Ti-Y : 600°C30min. Ti-Sc:670°C15min).

BA 2K A 2R B G EN T K- ColRRB T 280 i L7z, SIERBRITHEE 2 L1 3 BTV, £ D
PIEAE 7 2w b Lz, 78 A~y REET 0.5mm/min, ©72>A EWFEEET 13, Smm 1Z7%7E L=,

Fig. 128 O KM OSERN AZ 2 b ST & E ORIRMEDEZ £ L T, Sc &7 30at. % LLT7E &
Mg & g o Jlmm Tk U, 53R 1% 80MPa % F[Rl - 72, — 75 C Sc & 40at. %A = Tld Mg TR L |
D7p< & H 80MPa LA EDEGIRIEN GO D T ENER TE T, Cu R Y 2V a T Eh b g £

787



X AAE (Ti-TiCu i, TiCu-Mg ) ThEMr L. FaE 728
aRBLRARNST, ,

2. 2 HEAREMEBEBREDREZYE
REBRAE R AN E 2 COHEDENW AL LIZRIN 2 5
T D720, Fmo 2 7 o ik, otk L O

a2 4T > 72, Fig. 212 TiseCuq & FHkE & L THW
TG EDT T aA 7y REIE TSPy 03 A U7 fr
&) O SEM 4%~ L7, Biks312 K 5 T Cu & TisoCur 2> 5
Mg i~ & L MuCu & Mg D3 2 Rk L Tz,

W AT Z o CTH 0  MEEL AW OIREE Y F 1%
WO L7z B2 bhvsh, —JT Cu &a 5 Lotk
TlE, Ti-TiCu St CREMI A ZE U Tz, 2 g o

Cu BN b | BEk o OMEATIRE NS . FRE 2RO %
By 358 T L7z ic, Ti NCFRE LI EE02 B —
iR L o7t EZ B D, \“’o Ti0.735¢0.27

Fig. 3 \Z TinYs BB HEOT T A 7 T7my N ¥
EDS v > v 7% Lic, AT REEORKISH T, Ti
TURTA MOMBEE Y BDEDTWD, Biksicrt-T
Mg & Ti OBEERBIEHK LI OO, REKIGHE O R HEH T
W 34 © TNz, ZHUET > R A b Ti O@fEE N L
moTFTaAfrs7ay M bEm TH D MY {bh
MINFIELTHDZENFRRNEEZLND, . e

Fig. 4 | TisoScso & @ & LCHWEADF 7 u o  Figd TinSeso Bl & i EDS ~ 7
77wy B SEM % %R Uiz, EEBIE g ORI <.
Wk Ji% 53 Filf D FR I Jeg A3 Tio.03 Sco.7 & Tio73Sconr 1 2 FH47EE L CTu»
5L DBHERTE S, 2 RO Se BRENEN Mg 12 ko THit
WS, v A 7 aRr—) bt ) Ar—TTi & Mg %
MG ST, 2T =R a2 LT, Mg ML ED
SRENE LN LD EB X HD, Fig. 51T TinScso DL ST
ﬁ‘éﬁ“ﬁgD EDS v v tuyﬁv%%%/_l—_\‘ L/f:o EﬁI”iEPFEﬁE @5"%& | Til4Sc86
ST H D, PEBEO Ti Uy THOENABD LIZZET T
& Mg DBE AT Ly o7z, —FTSc U v FHHD Sc
& Mg OJEE (KA de) 23R L Tz, fEC T & OY XRD
Dt JL LIRBER I IS W T, ZOfHIE Se BB L7- Mg & F
2D 2 kB OND, T —FRITELRNDHD
D, Se-Mg D BRAEAIZL > T, MENBHEINTZLEZOND,

ASRIAHD T LERED TR E L TGRET HZET, A7 &t 80MPa UL LOBEAIREESS Z LT
Tz, AHRIEI Mg AR TI B2 HEAM L LT, A8PICEENLIMETEOBRIES TR T DB
HOMNZ LTV E£72 CuRY X Mg Ot LT TR 21T 9 2 L3 AIEE T, Sc & b U TEAli D728,
INODORFEEBR D ICHRE L THEARELZ GO OND HIEEZHERL T FETH D,

Fig.5 TixoScso Bl 73 1% Fitifi @ EDS < v 7

3. EXH

(1) T. Tarui, ABEIZHEHEIND LT ~T U T7VELN, &eR8, 72, (2022)3 5.

(2) S. Inoue et al., Oxidation behavior and incombustibility of molten Mg-Zn-Y alloys with Ca
and Be addition, Corros. Seci., 149, 133-143 (2019).

(3) Y.M. Bager et al., Challenges and advances in laser welding of dissimilar light alloys: Al/Mg,
Al/Ti, and Mg/Ti alloys, Int. J. Adv. Manuf. Technol., 95, 4353-4369 (2018).

(4) T. Wada et al., Dealloying by metallic melt, Mater. Lett., 65, 1076-1078 (2011).

(5) I.V. Okulov et al., Anomalous compliance of interpenetrating—phase composite of Ti and Mg
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_9_



GYUF L oA A - RIREEA TR B

ZERBERABRALEIC K DR - ERLRM TIO RDER
B L UAEABFTICE T S E T

RALRFERFBELEER O LB, HRIEE, REHZ
ALK N 220 2R /INEERREDL, (iRE R
RALRFRFBEREVITERE &FEILAS

FALKRZF & BRI FERT Aft&EZ

Fabrication of carbon and nitrogen co-doped TiO films and evaluation of their antibacterial activity
under visible-light irradiation
by OKyosuke UEDA, Ryusuke KOIZUMI, Takayuki NARUSHIMA, Kouetsu OGASAWARA, Koyu ITO,
Hiroyasu KANETAKA and Takayuki MOKUDAI

1. BARE®

FH e FH R, BRSO 0GR E OB EE SN DR T S ZAICHW LR TE
0. FEEEICHEBHA 77 v MIBUE, 1ZIX 100%08 T4 >« FH UEERTHL, ZETFHy - FLUE
GBI RERAORRE, RN, B LB L TTOREE R T Ay eSS T L= a VERT
LBl ThbH, FH « FLUREMERHA 77 hOEAESAETERIT 90-96% & @\ W Bll %55,
—H. WRHA 77 NI EREZER L TEY  FICHENMEICRI TN D, ZODHARHINY
THRSEABOGMEOMNEEZ NI T LT REYYED Y 27 03b b, A7 T2 MURKRT DEYYE Y 2 7 &
WDT= DL, MEOMERS L OHHEOERE T T2 Z EREETHY . 477 MERA~OHIEED
FH513a2CTh 5,

TiO [ TEA O HRIHIC K W IGVERE R 2 ARk LT 2 BT 2 Z L b, A 77 RREA~D TiO, 2—7
4 Y TIHEGHED T c IRRICAEDNTH D, Ll SIS AEREEELZAET L 00, ARSI
MILELTH D, TiO, D APNISEFEL L TRITHRRN "biTonbd, Y7 V—7"TClIINET, F¥
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Preparation of nitrogen-doped titanium dioxide for biological applications
by OTakayuki MOKUDALI, Chang LI , Hiroyasu KANETAKA,
[taru MIZOGUCHI and Masakazu KAWASHITA
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Regulation of strength and ductility of single-phase twinning-induced plasticity high-entropy
alloys

RALRZFE&BEMERIERT  OBMNE, ik H3E

by ODaixiu Wei, Hidemi Kato

1. Research Object

High-entropy alloys (HEAs) contain multiple principal metallic elements, which exhibit a good combination
of strength and ductility at various temperatures [1,2]. However, the main drawback of single-phase HEAs is
the moderate yield strength, which restricts the maximum allowable stress for load-bearing applications.
Grain boundary strengthening and precipitation strengthening are two of the most widely utilized strategies
for elevating yield strength. However, ductility often decreases dramatically with decreasing grain size, and
brittle precipitates are readily formed during thermomechanical treatment. Furthermore, introducing desirable
precipitates into the alloys requires precise design and careful regulation of the precipitation, which is more
difficult in HEAs than in dilute solid solutions because of the composition complexity. On the other hand,
deformation-induced defects also strengthen alloys, where the dislocations, stacking faults (SFs), twin
boundaries, and phase boundaries act as obstacles for dislocation motion. Thus, it is feasible to improve
strength by introducing defects. Moreover, the stacking fault energy (SFE) of FCC-phase HEAs decreases
with decreasing temperature. Thus, the twinning and/or FCC — HCP SIMT become more preferred at
cryogenic temperatures. A higher number of dislocations can be preserved during plastic deformation at
cryogenic temperatures than at elevated temperatures.

In this study, we aimed to demonstrate a strategy for enhancing the strength of FCC-phase HEAs by
introducing appropriate crystal defects. We selected the CossCrasFe2oNizo (atomic percent, at.%) alloy as a
model HEA that exhibits TWIP behavior at room temperature [3]. We pre-rolled the HEA at cryogenic
temperature (cryo-rolling, denoted by CR) to introduce defects and then further tuned the microstructure by
post-rolling HT. The CR method was widely utilized for enhancing the strength of conventional metals and
alloys, such as copper and aluminum alloys. The reasons for applying CR in the present study are: (i)
dislocation slip with twinning occurs in the HEA at room temperature, but the FCC — HCP SIMT is expected
to occur at cryogenic temperature, which would significantly enhance the strength; (ii) a larger amount of
defects could be stored at cryogenic temperature than that at room temperature, attributing to the decrease
of SFE and the suppression of thermally-activated recovery of dislocations. Then, we determined the
influence of the tunable defects on the room temperature tensile yield strength by neutron diffraction (ND)

line profile analysis and electron microscope
characterization.

2. Experimental Results

We analyzed the dislocation density (p5), the
stacking fault probability (Psf), the volume fraction
(vol.%) of the HCP phase, and the hardness of the
samples after rolling (CR) and heat-treatment (HT1,
HT2, and HT3) [4]. More details of the experiment can
be found elsewhere [4]. Fig. 1a shows the P of the
samples. Py increased dramatically with increasing
CR strain, but it notably decreased after HT. Psp was
4.1x1073 (10%), 10.2x107% (20%), and 14.1x1073
(30%) in the CR samples, but it decreased to 2.6x1073,
6.8x107%, and 8.8x107% in HT1 samples, and further
decreased to 1.1x1073, 0.7x1073, and 0.6x1073 in HT3
samples, respectively. This result shows that the CR-

(a)16

Rl

o N

Stacking fault probability,

o N B O ®

(b) 90

80
£
= 70t
o

.60

@501

30%

1
Sample

b o
Percentage

Fig. 1 (a) Stacking fault probability (Psg), (b) dislocation
density, (c) volume fraction of HCP phase, and (d) Vickers
hardness of the C035Cr25Fe20Ni20 HEA after CR, and
subsequent HT at 773K for 1h (HT1), 873K for 1h (HT2), and
973K for 1h (HT3).




induced SFs were partially recovered at high temperatures, and the recovery was promoted by elevating the
temperature. Fig. 1b shows the dislocation density (p;) in the samples. In the sample before CR, the
dislocation density was 0.9%x10'* m=2 (denoted as pg). An increase in CR strain significantly increased p4
to 11.7x10" m=2 (10%), 49.2x10"* m=2 (20%), and 81.6x10" m=2 (30%) in the CR samples. It decreased to
8.9x10" m=2, 16.4x10" m=2, and 13.5%10'* m~2 in the HT2 samples, and then to 8.5x10"* m=2, 2.2x10"* m~2
and 1.1x10" m=2 in the HT3 samples. This result shows that a larger amount of dislocations were recovered
at a higher temperature than that at a lower temperature.

Fig. 1c shows the volume fraction (vol.%) of the HCP phase, which reached a value of 39.3 vol.% in the
30% CR sample but decreased to 31.3% after annealing at 773 K for 1 h. The HCP phase was partially
transformed to the FCC phase in the HT1 samples. However, no HCP phase was detected in the HT2 and
HT3 samples, indicating that the HCP — FCC transformation was completed. Fig. 1d shows the Vickers
hardness. The hardness of the sample before CR was 162 HV, and it increased to 284.9 HV (10%), 390.5
HV (20%), and 420.7 HV (30%) after CR. The hardness did not change obviously during annealing at 773 K,
but it decreased notably after annealing at 873 K and 973 K. The hardness is correlated with the strength of
the samples. The grains were slightly refined; the average size decreased from 21.7 uym to 18.9 ym, 16.4 pym,
and 10.9 ym in the HT2 samples, and further decreased to 17.5 um, 6.5 um, and 4.3 um in the HT3 samples.
Fine grains were formed at the primary grain boundaries, indicating the occurrence of static recrystallization.
Recrystallization preferentially occurred in the samples with a large CR strain (20% and 30%). The reduction
of pg, Psf, and hardness is partially attributed to the recrystallization.

Fig. 2a—c shows the room-temperature tensile properties of the CR (Fig. 2a), HT2, and HT3 samples (Fig.
2b), along with their comparison (Fig. 2c). The tensile e o) —1o%cR+HT2
property of the sample before CR is also inserted as a WF)F\ - — 3o cn iz
reference, where the yield strength and ultimate

tensile strength (UTS) were notably elevated by CR; ;
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The yield strength increased from 275.5 MPa (before 209 —aa 209 =
CR) to 6429 MPa (10% CR)I 10121 MPa (20% CR), 1402 ° 2gngir?ec'erin;ostrairsuo"/n g ; 1 zgngir?eoeringostrair??"/n e

and 1189.6 MPa (30% CR). It decreased to 565.4 . © 2 Rre | oot @ g B 2o,
MPa, 826.9 MPa, and 828.2 MPa in the HT2 samples, g“"’" 3

and further decreased to 524.4 MPa, 475.8 MPa, and ﬁ

495.4 MPa in the HT3 samples. The UTS increased % o
from 739.1 MPa (before CR) to 878.3 MPa, 1117.9 |
MPa, and 12664 MPa in the CR samples. It Fig. 2 Room-tesr?geerature tensile stress-strai:angﬁrves of the
decreased to 840.5 MPa, 973.9 MPa, and 999.3 MPa  CosCrxsFexNix HEA (a) before and after CR, and (b) after
in the HT2 samples, and then decreased to 836.4 ony UTS, () Contrbutions to the mérement of yild strength
MPa, 860.5 MPa, and 874.4 MPa in the HT3 samples.  of the samples.

The tensile elongation retained a satisfactory value (> 35%) in the 10% CR, HT2, and HT3 samples. These
results demonstrate that the tensile properties can be balanced by tuning the defects. The CR samples
exhibit a very limited work-hardening ability, particularly when they contain a high density of defects and a
large fraction of the HCP phase (30% CR). The defects and HCP phase can be tuned, and the HCP can be
reversely transformed into the FCC phase. As a result, the work-hardening ability, strength, and ductility can
be optimized. The CR-generated defects and HCP phase extend the realm of possibilities for tuning the

microstructure and mechanical properties of the TWIP HEA, which is one new point of our study.
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Hydrogel films for controlling the interface between high-density microelectrode arrays and microfluidic
devices
by OYuya SATO, Hideaki YAMAMOTO, Ayumi HIRANO-IWATA and Takashi TANII
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3. ZEXM

(1) Y. Sato, H. Yamamoto, H. Kato, T. Tanii, S. Sato and A. Hirano-Iwata, Microfluidic cell engineering on high-density
microelectrode arrays for assessing structure-function relationships in living neuronal networks, Front. Neurosci.,
16, 943310 (2023).
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Magnetic properties of (Cr,Fe)S compounds with NiAs-type structure
by ORie UMETSU, Satoshi SEMBOSHI, Masato MIYAKAWA, Noriharu YODOSHI, Akira MASAGO,
Yosuke KAWAHITO, Tetsuya FUKUSHIMA and Hisazumi AKAI

1. HIRE/

7 LIINZEB W TAE V3 HREE DY 100% D/~N—"7 A% )L HIEE
FIREEA A T AREMERIZ[1]. AE > e 7 20 43 B TR A4S
SHTWDD, ZIVE TIEIRBEMEAR D R BFFE DX G Thh o7, A
L M= RGBT DR LT SARR TR LT R
PEAR OGS H v, #fffE R E 1T RIS LOE A FE
BEND, N—T ARV SERRER T 2 VMR AE =S R
OB THEIN TS, F—FBELEHR Tix, a7 21 Mgk
Y (LaaM’ M’ Og) [2]s # 7 v~ 7 254k (LadVRuOg) [3]. Cr
FeRA AT —E 4 (CruMnZ (Z = P, As, Sb and Bi) [4], CrMnZ (Z =
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EERINRE SN TWOAYE I Mn i 5VosFeAl & MnaVosCoosAl O
2 BIOHTHoT2 [6,7], Fox OMZET V—T7Ti, EBBEERIIL
a7 FANEEWIE B L, G E L ERICIOMERE
1T C&E/Z, ZL T, NiAs Uit it &2 9 2(Cr.Fe)S LA D&
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HWAELTZ[8,9], ARFIECTIL, WEERICHIT OB B G- L0 i
WAL T D721 FIRRE RS SR B T3 BVL B D S 2
AT,

2. EBAZE

FEHT 50pm T2 D FEIO K AR (Cr, Fe 3310 S)A HAYDH
R L 7L A TER RIS IE L I2b 0% 1 R E 1T H
ZEEF ANLT-21Z Ar T AZE AL 1023~1423 K 12T 1 HERFFL7Z
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OB X B 6HE (EDX) R0/ T 21T 72, 78
ZAEREGE (DSC) ME TR L EMELT N, BMESE T
(SQUID) R FHCIREN VARSI (VSM) Z TGS
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Fundamental and practical researches for fabrication of high-performance dual-phase copper alloys
by OSatoshi SEMBOSHI, and Kazuhiro ITOH

1. HIREH

WERIAT Y Cu-Ti &4 IX9REE, JEIRERIME, MWAMEZR E NI K TG 48 Thy, A~v— 7+
Maxy 20T s LTHEMBNAERA SN TWS. Cu-Ti 8413 3~5at%D Ti 54 L, Wikt
—WEho 7 a2 X 0 #ET 5. K T, Cu REFHINICEL 10 nm 3 X ORI 72 #EZ2 EFH B’ -CuaTi (IE
Fik) DR TS, S SISt S & p-CusTi ORI & 5ia LT, KRS XV ZEM B-CusTi
(RFdE) & CutADfERE L7 7 A M RERAT L, R CIa 7 2 ZH B2k E 573 5.
B’-CusTi DG oy BT BRI IS M D THZTH 528, B-CwTi Z&TeT A 7k OFETMLICA RN 72
B-CuTi ZERTH0, ZELWVHMERT A4S V. 207w, Cu-Ti &4 % ME RO H®ICH T 2 I,
B -CusTi 232l L, 7 A ZHfkA =T DO T8 — 27 Rz R TS 5008 EETH
L. TEOIE, LR R TT A T REIET Cu-Ti B8ME2HIC T A AMEIMTT 5 L,
E— 7 R L0 bERENEEEICR LA Z L ARE LTV D 2D i, MERINTIZ L 5 T B-CusTi/lCu 7
A Z AT B L7z B-CuyTi/Cu 7 7 A N—HfE~EB T2 Z LICRERT 5. BRI — 27 i
LD HEERNE . OFE D, R BRI T UM 1R, B B LD b R LA O
5 CHENREZ RS, ORI MRS IC BT ARSI, R TIE, T A TS
B L7z Cu-Ti G&imRFhbt 2 i C o5k EAE I U CHEA AN OERL A2 3 7. JEREIZ & 672 H 5k
Bl offks L OO0 - BRIEYEOE( 2 RHEIICT~, MRk L mESEEIE AT 2 OBRERE L.

2. ARER
2. 1 AMEEICELLZSEBETIL

Fig. 1 IT Cu-4.2 at.% Ti G& ORI, WM (BRI =10 mm) OMEEFEZRT. BRI Cu [EH
RIRHEARTH 0, FHIHRESRIAE 20 um O F-#E SRR < & - 72, @b <IL, AU IR &2 B0k o B-CuyTi
FHE Cu[EVEEMEAHEE LT A TN EA Lz, 7 A ZHEROBINILT >4 5T, VRIS 200
nm THo7. B-CuTi DEFEDRIZ17% TH Y . Cu [EIAEAMHE L BEEREE o .

Fig. 2 |2 Cu-4.2 at.% Ti G4k OMmBIEIEZ & & 72 5 R L 2R3, MR 2 ;mREE S % &,
IR P OF A e<1.0 ¢>3.6mm)) TiE, HIR B-CusTi 239 h L7223 b EIESF FIZHIVIZI LD 5. &
DICELE L TV < & B-CusTi 130 W Sdv ki 7e 5. e = 3.5 (1= 0.3 mm) OFIN T TlE, B-CusTi 231 100
nm, & 100~500 nm FEEEE CT/RTEL, ZTROREEICHTY G INHIROEREZ R L. Mtk
B-CusTi 235 gh oI b 72 CUBMEAS T 5 DIk, HEM: 72 Cu VR & OBAEEREW DT L BET 5.

y o Wl " ¥ E . % 4 N e T

Fig. 1 (a) Inverse pole figure by EBSD of solid-solution treated Cu-4.2 at.% Fig. 2 Cross-sectional images of Cu-4.2 at.% Ti alloys
Ti alloy, and (b) FESEM micrograph of the alloy over-aged by multi-step cold-rolled from a thickness of 10 mm to 6.0 mm (¢ = 0.5) (a),
aging from 600 °C to 450 °C. 3.6 mm (¢ =1.0) (b), and 0.3 mm (¢ =3.5) (¢).
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Fig. 3 |2 Cu-4.2 at.% Ti 5@ DEREM, ©— 7 FER)
b, WM A TEE L2 & E OMTEIC & 672
I =AM LEBEBROB(ERT. B
ZWRIEES 5 &, I Lo CIEmE X 13 cm k
TH0, MIEe=1.0L0E (¢(=3.6mmLLT) Tidn
TR fafn L, S XEE—E Lotz £,

MERITBMELEIC L > TFEAEEET, B
45%IACS* D E £ Th -7, B — 7 B IXELERT O
B S8 290 Hv 2B 2 TEH Y, JEIEIC X0 A S I3RS
DIZHIA L C 355 Hv f2 Cfafnd 5. ©— 27 Fpzhbt
DOEERIIELERTT 15%IACS TH Y, [ELEIZ & b7
WEFRIC)A LT e=4.8 (1=0.1 mm) T 6% IACS %
TE%. —J7, Wi T o & 1T ELRTTIX 155 Hy
V=B LD BIEWb OO, FEREIZE B ARV
WML T, e=48 T320Hv 22 5. ZOMIDH
5y (165 Hv) 1%, &L TOHESy (140 Hy) 08—
7RI T Oy (65 Hv) L0 K&V, EERT, ¢
=1.0 (¢=3.6mm) F TIIENITHEIL7=FZITIHR % IZ
KF+%52e=48 (1=0.1mm) TH 18% IACS UL E
RO,

Table I {2 Cu-4.2 at.% Ti 54 & — 7 Rz s KON
Wph#t %2 e=3.5 (1=0.3 mm) £ CHIELE L 7=kt o
SlARGREE, fEMr{h Y, EEERERT. 20X HI,

HEHEHORE SN TET A TIRAdEGHT Y T HA &
DB 250N T35 &, fEko v — 7 Rgh X
D HEREIT 10%IZ EEW L OO, EERIL 3 ERE
W b U7 N S, Ao T 4%
AL, TICHRESEBMEORENT 2 2 24k
ICHIET 5 2 B CTE D,
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Fig. 3 Variations of (a) Vickers hardness and (b) electrical conductivity
for solid-solution treated, peak-aged, and over-aged Cu-4.2 at.% Ti
alloys as a function of true strain introduced by cold-rolling.

Table I Ultimate tensile strength, fracture elongation, and electrical
conductivity of Cu-4.2 at.% Ti alloy sheets, which were peak-aged or
over-aged, and then cold-rolled from a thickness of 10 mm to 0.3 mm.

specimen Ultimate tensile Fract.ure Conductivity,
strength, MPa elongatlon, % %IACS

Peak-aged 1208 0.5 8

Over-aged 1074 1.2 24

AWFZETIE, WERFZhALER I K 0 0K B-CusTi/Cu D 7 /LT A FHkIZ L7z Cu-4.2 at.% Ti &4 % i i 48 2 fit
U CHMRM 2 ERL L 7o, WIIEREIC & b 7220 T A TR OB A A3 EAE 7 iy, EICHEET 2 & ko
B-CusTi 23/ N b L CTHAR O Z Rk L=, T e =3.5 (r=0.3 mm) & CTHITEME L 7-HRM CiX, 6k
DY — 7 BEZh-J EAER & i U CH IR 1T 10%FEEE RS, BRI 3 M2 R L. 4%, A4mpk=om
T - B TREZEAEL, EICEMERASERM 20 FEMIER L & zu.
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Shimada E, Kanetaka H, Hihara H, Kanno A, Kawashima R, Nakasato N, Igarashi K., Heliyon 8(5), 2022: €09464

Rationale and  design  for efficacy and safety evaluation of Bone-Anchored Maxillary
Protraction (BAMP) for patients with unilateral cleft lip and palate with skeletal anterior crossbite: a single-arm, open-
label, non-randomized prospective study protocol.

Shimada E, Kanetaka H, Yamauchi K, Takahashi T, Nochioka K, Igarashi K., BMJ Open, 12(9), 2022: e061831

Magnetoencephalographic evaluation of repaired lip sensation in patients with cleft lip.
Kitayama C, Shimada E, Hihara H, Kanno A, Nakasato N, Imai Y, Sato A, Kawashima R, Igarashi K, Kanetaka H.,
PLoS One 17(9), 2022: 0274405

Somatosensory evoked magnetic fields induced by electrical palate stimulation in patients with unilateral cleft lip and
palate after palatoplasty.

Shimada E, Hihara H, Kitayama C, Kanno A, Kawashima R, Sato A, Imai Y, Nakasato N, Igarashi K, Kanetaka H.,
Neurosci. Res. 184, 2022: 30-37

Effect of citric acid content on magnetic property of magnetite particles for detecting virus. Hashimoto M, Takahashi
S, Kawahara K, Yokoe D, Kato T, Ogawa T, Kawashita M, Kanetaka H., JCS, 130(11), 2022: 882-888

Preparation of Biodegradable Mg-Fe Alloy with High Strength and Excellent Ductility Via Spark Plasma Sintering
Process.
Li K, Takada H, Kanetaka H, Xie G., SSRN Electronic Journal, 2022

WA B 2 - b, OZFIZBT 5 9 T RO
R, B, EREHE, T5El, b 0n, mERE, &iL%E, I AERBR S, 3501,
2022 : 144-145

Antibacterial Activity of an Anodized TiNbSn Alloy Prepared in Sodium Tartrate Electrolyte.
Kurishima H, Mori Y, Ishii K, Inoue H, Mokudai, T Fujimori S, Itoi E, Hanada S, Masahashi N, Aizawa T, Frontiers in
bioengineering and biotechnology:11 ,2022,883335 DOI: https://doi.org/10.3389/fbioe.2022.883335

New nitrogen-compounds, penicidones E and F, produced by the fungal strain Oidiodendron sp. FKI-7498.
Miyano R, Matsuo H, Mokudai T, Higo M, Nonaka K, Niwano Y, Shiomi K, Takahashi Y, Omura S, Nakashima T
Bioscience, biotechnology, and biochemistry: 17, 2022, 184, DOI:https://doi.org/10.1093/bbb/zbac184

[EpR=E]

1.

Liquid Metal Dealloying for Functional/Structural Materials (Keynote)
Ruirui Song, Yeon Beom Jeong, and Hidemi Kato, The 17th International Symposium on Novel and Nano Materials
(ISNNM), 2022/11/14-18, Jeju, Korea (Online)
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16.

Preparation of nanoporous metals by liquid metal dealloying (Keynote)
Takeshi Wada, Hidemi Kato, The International Conference on Education & Research at University and Industrial
Development (ICERUID) , 2022/10/27, Ulaanbaatar, Mongolia (Online)

Ultrafine Porous Intermetallic Compounds by High-Temperature Liquid Metal Dealloying for Electrochemical
Hydrogen Production (Invited)

Ruirui Song, Jiuhui Han, Masayuki Okugawa, Rodion Belosludov, Takeshi Wada, Jing Jiang, Daixiu Wei, Akira Kudo,
Yuan Tian, Mingwei Chen & Hidemi Kato, The 2nd International Symposium on Design & Engineering by Joint
Inverse Innovation for Materials Architecture (DEJI2MA),2022/10/25-26, Osaka, Japan

Immiscible Fe/Mg joining using liquid metal dealloying reaction (Poster)
Kota Kurabayashi, Takeshi Wada, Hidemi Kato, The 2nd International Symposium on Design & Engineering by Joint
Inverse Innovation for Materials Architecture (DEJI2MA),2022/10/25-26, Osaka, Japan

Elaboration of micro-porous FeCrNi powders by liquid metal dealloying (Poster)

Louis Lesage, Pierre-Antoine Geslin, Nicolas Mary, Eric Maire, Takeshi Wada, Hidemi Kato, The 2nd International
Symposium on Design & Engineering by Joint Inverse Innovation for Materials Architecture (DEJI2MA),2022/10/25-
26, Osaka, Japan

Immiscible Mg-Ti Bonding with Liquid Metal Dealloying Technique (Poster)
Yusuke Ohashi, Kota Kurabayashi, Hidemi Kato, The 2nd International Symposium on Design & Engineering by Joint
Inverse Innovation for Materials Architecture (DEJI2MA),2022/10/25-26, Osaka, Japan

Decoupling between thermodynamic and dynamical glass transitions in high-entropy metallic glasses (Invited)
Takeshi Wada, Jing Jiang, Hidemi Kato, The 18th International Conference on Liquid and Amorphous Metals (LAM18),
2022/9/4-9, Hiroshima, Japan

High-entropy design and its influence on glass-forming ability in Zr—Cu-based metallic glass
Y. Ohashi, T. Wada, H. Kato, The 18th International Conference on Liquid and Amorphous Metals (LAM18), 2022/9/4-
9, Hiroshima, Japan

Structure and Magnetic Properties of (Fe,Cr)S Compounds Fabricated by Powder Sintering (Poster)

R. Umetsu, S. Semboshi, M. Miyakawa, N. Yodoshi, A. Masago, Y. Kawahito, and H. Akai, The 6th International
Symposium on Visualization in Joining & Welding Science through Advanced Measurements and Simulation & The
2nd International Symposium on Design & Engineering by Joint Inverse Innovation for Materials Architecture
(DEJI2MA), 25-26 October, 2022, Osaka, Japan

Magnetic properties and electronic structures of half-metal-type Heusler alloys (Invited)
Rie Umetsu, Asia-Pacific Conference on Condensed Matter Physics 2022, November 21-23, 2022, Sendai, Japan

Strength and electrical conductivity of Cu-In solid solution alloy wires(Invited)
S. Semboshi, Y. Abe, and N. Masahashi, Visual-JW 2022 & The 2nd International Symposium on Design & Engineering
by Joint Inverse Innovation for Materials Architecture (DEJI2MA), 2022.10.25, Osaka, Japan.

Effect of defect morphology on flux pinning properties in heavy ion irradiated REBCO films
T. Sueyoshi, S. Semboshi, T. Ozaki, H. Sakane, T. Nishizaki, N. Ishikawa, The Applied Superconductivity Conference
(ASC 2022), Honolulu, USA, 2022.10.23-28th.

Smoke suppression and enhancement in flowability in electron beam melting of alloy powders based on insulator—
metal transition of surface oxide film by mechanical stimulation (Keynote)

Akihiko Chiba, EBAM (International Conference on Electron Beam Additive Manufacturing) 2023, 2023.3.22-24,
Erlangen, Germany

Alloy design approach for reducing powder-originated gas pores in electron beam powder bed fusion
Kenta Yamanaka, Shoya Aota, Manami Mori, Jérome Adrien, Eric Maire, Damien Fabrégue, Akihiko Chiba, EBAM
(International Conference on Electron Beam Additive Manufacturing) 2023, 2023.3.22-24, Erlangen, Germany

Metal additive manufacturing for improved properties (Invited)
Kenta Yamanaka, The 6th Symposium for the Core Research Clusters for Materials Science and Spintronics/The 5th
Symposium on International Joint Graduate Program in Materials Science, 2022.10.26, Sendai, Japan

Optimum alloy powder characteristics for powder-bed fusion type electron beam additive manufacturing (Invited)

Akihiko Chiba, 2021 JAPAN-TAIWAN Advanced Materials and Semiconductor Technology Workshop, 2022.5.23,
Sendai, Japan (online)
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22.

23.

24.

25.

26.

Effect of carbon contents on the microstructure of Co-Cr-W-Ni alloys for stent applications
Kyosuke Ueda, Sukma Suci Friandani, Takayuki Narushima, Interface Summer Seminar 2022, The 17th International
Workshop on Biomaterials in Interface Science, 2022.8.24, Institute for Materials Research, Sendai, Japan

Microstructures of carbon-added Co-Cr-W-Ni alloys for stent application (Poster)

Sukma Suci Friandani, Kyosuke Ueda, Takayuki Narushima, The 6th Symposium for the Core Research Clusters for
Materials Science and Spintronics, and the 5th Symposium on International Joint Graduate Program in Materials
Science, 2022.10.24-27, (online)

Time-series classification in micropatterned neuronal network reservoirs
T. Sumi, H. Yamamoto, Y. Katori, K. Ito, S. Sato, A. Hirano-Iwata, 2022 International Symposium on Nonlinear
Theory and Its Applications (NOLTA2022), 2022.12.12-15 (online)

Evaluation of antibacterial properties of DLC/Cu composite films.
LiY, Koga C, Hirata Y, Akasaka H, Kanetaka H, Ohtake N., 15th International Conference on Nano Diamond and Nano
Carbons 2022., Jun. 5-9, 2022, Kanazawa, Japan

Evaluation of antibacterial and biocompatible properties of nitrogen-doped TiO2 photocatalysts prepared at elevated
temperatures. (Poster)

Chang L, Kanetaka H, Mokudai T, Furuya M, Yokota K, Mizoguchi I., International Oral Health Symposium 2022.
Jun. 7, 2022, Sendai, Japan. (online)

Brain functional evaluation of palatal sensation of patients with cleft palate after palatoplasty.
Shimada E, Hihara H, Kitayama C, Sato A, Imai Y, Igarashi K, Kanetaka H., 14th international cleft congress cleft
2022, Jul. 11-15, 2022, Edinburgh, UK

Somatosensory evoked magnetic fields of lip sensation of patients with cleft lip after cheiloplasty. (Poster)
Kitayama C, Shimada E, Hihara H, Imai Y, Sato A, Igarashi K, Kanetaka H, 14th international cleft congress cleft 2022
(online), Jul. 11-15, 2022, Edinburgh, UK (online)

Preparation of visible-light-responsive TiO2-xNx photocatalyst films prepared by chemical treatment and elevated
temperatures with biocompatible and antibacterial properties. (Poster)

Chang L, Kanetaka H, Mokudai T, Kawashita M, Mizoguchi 1., The 6th International Symposium on Visualization in
Joining & Welding Science through Advanced Measurements and Simulation & The 2nd International Symposium on
Design and Engineering by Joint Inverse Innovation for Materials Architecture (DEJI2MA-2), Oct. 25-26, 2022, Osaka,
Japan

Evaluation of biocompatible and antibacterial properties of visible-light-responsive TiO2-xNx photocatalyst prepared
by chemical treatment and elevated temperatures

Li CHANG, Hiroyasu KANETAKA, Takayuki MOKUDAI, Masakazu KAWASHITA, Itaru MIZOGUCHI*
International Joint Symposium 2022, The 17th International Workshop on Biomaterials in Interface Science

August 24 2022, Sendai, Japan, Oral

Preparation of Copper-Doped Titanium with Apatite-Forming Abilityand Visible-Light Enhanced Antibacterial
Activity

Masakazu Kawashita, Po-Cheng Sung, Masaya Shimabukuro, Taishi Yokoi, and Takayuki Mokudai,, 20th Asian
BioCeramics Symposium (ABC2022), December 11 -13, 2022, Toyama, Japan

[En=i]
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BIRIEGRATEC BT 2R —F A&/ DONNA T b BB R— T AEEIC T TR (RA X —)
R By, FolE 2, NEE HE, B 143 BEeEMEFIEATRE S, 2022 4F 11 A 28-29 H, WAL k%4 EE
WFZERT

RIRAW 218 U7 AL-Si R 35 E 4 0 FE L1l kE [
(WM %8, WA MO fim K, FE S, NEE B, B AMEESE 8 Ik WEEK THE s Ry v
L] ,2022 4E 10 H 25-26 H, ET L4

Strengthening of high-entropy alloys via modulation of cryo-pre-straining-induced defects
Tang Bowen, Wei Daixiu, JEE 53, HAMESESE 8 MM EL WEEK THE S R w7 A | 2022 4F 10 H
25-26 H, 57T L4

Ultrafine Porous Intermetallic Compounds by High-Temperature Liquid Metal Dealloying for Electrochemical

Hydrogen Production
Song Ruirui, Han Jiuhui, Okugawa Masayuki, Belosludov Rodion, Wada Takeshi, Jiang Jing, Wei Daixiu, Kudo Akira,
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Tian Yuan, Chen Mingwei, Kato Hidemi, # 21 [8] H A4 @22 B S JE R R KR, 2022 £ 10 A 4 H, HAR
KETZER

Strengthening of high-entropy alloys via modulation of cryo-pre-straining-induced defects,
Bowen Tang, Daixiu Wei, Wu Gong, Ligiang Wang, Takuro Kawasaki, Stefanus Harjo, Hidemi Kato, & 21 [A] H A4
B HAL S e R R R, 2022 45 10 A 4 A, AARKZETAES

< )LF A — LRSI X B A = b u ©—&4 0 1N o R aEE)
B RE, B B, NEE HE, BARSRESS 2022 FERKHEREAASCE 171 08]) | 2022 49 A 20-23 H, &
i) T 2K

Zr J5& B H T AMB AN IR O RA b EC IE TN = b a b DL
KM S, fil &’, v Yu, NE FHE, BAEETFS 2022 FIEEKRSGE 171 1) ,2022 49 H
20-23 H, @ TR

Elaboration of micro-porous FeCrNi powders by liquid metal dealloying
Lesage Louis, Geslin Pierre-Antoine, Mary Nicolas, FlFH =, ME HE, HAGEFSS 2022 FKMERHH KRS
(171 [\]) 2022 49 A 20-23 H, @ T3S

L BEB R N EICB T AR —F 28RO A = b a E— LIS KA I T
fhE B, foH ®, MEE F5E, HASRE TS 2022 FRKIEEEICESGE 171 B)) , 2022 429 A 20-23 H, &
TR

TT A7 ERH LN EER Fe-Mg #46 ((RAX—)
AR BER, Mg 3, il 1K, B ARG SS 2022 FERKMIEEEACSGE 171 |) , 2022 49 A 20-23 H, &
] T 2K

Elaboration of micro-porous FeCrNi powders by liquid metal dealloying
Lesage Louis, Geslin Pierre-Antoine, Mary Nicolas, F1HH o, Mk 532, 5 6 0] fEsBHIFZEE 2, 2022 49
H 13 B, FALRZE& R EHFIERT

TTruA 7 2R LS BER Fe-Mg #26
B HER, I 7552, Fl K, & 6 [al MG EHITZERE S, 2022 48 9 A 13 H, HULRZEEE M BHITZERT

SRR T B BT R RO AL T b 1 E LS AR 1 E
R B, &, I B 6 HEHEIER S, 2022 459 A1 13 B, BULKY G R E T

Strengthening of high-entropy alloys via modulation of cryo-pre-straining-induced defects (78 A % —)
B. Tang, D. Wei, H. Kato, #5 142 [F14% @A EHFFEFTREI 2, 2022 4F 5 H 24 A, BALKRZAE @B ZEaT

Fabrication of bicontinuous porous intermetallic Fe-Al compounds by liquid metal dealloying (A8 A % —)

Pengfei Zhu, Takeshi Wada, Hidemi Kato, % 142 [a]&: @AM EHIFFEATGRIE 2, 2022 4F 5 24 H, FALRZF&EH
BHIFFEFT

NiAs Uk gt iE 2 F 79 5 (Cr,Fe)S (bW DR E & & Ik g

i BUE, T2 I, HE BUA, I 0, R AR, AARGE T2 2022 SRR 171 IEEE RS, 2022
9 H 2224 B, @l LHEKRY, t@hd Cobi)

Cu-Ni-Al H4:1251F B IR Rhas (L B 5
TE B, AR ERIIES, 2022.12.09, llGEEEZ— (N7 U v k) .

Cu-Zn-Mn-Ni-Sn /~A T b1 B —H4i4 > = > b OEE[EFLE
KHE L, Sem AL, M= JelE, ®RAF ¢, T2 R, BARSZES, 2022.10.16, IIEEEE & —.

~ IR DEHTFZ L ED K 2
B WK, EEE s, T2 B, HASYS, 2022.10.16, iIEEEE & —.

ST - I TSN 7 Cu-Ti-Al-Fe 52 &4 DB
A fath, (KR Ve, i 72, M0 229h, TAE B, AARREFS, 2022.10.16, ilEEEE % —.
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HoE 9%, T2 B, A R, BARHTS, 2022.10.15, IEEEEE > 7 —.
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AR Cu-Ti &4 M D 1R
T2 W, (e S, W E3, &% RE, i 2, BAHSS, 2022.10.15, (IBEEE V- # —.

A study on improving bonding strength between pure copper and Cu20 oxide film
S.Z. Han, E-A. Choi, I.H. Ahn, G. Jung, S. Semboshi, J.B. Seol, HA#IF:£:, 2022.10.15, ilEEEE - Z —.

DFT simulation of twinability in Cu-In alloy
E-A. Choi, S.Z. Han, J.H. Ahn, S. Semboshi, S.H. Lim, H A%<, lEEE®E % —, 2022/10/15.
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Preparation of bioactive glass layers on NaOH-treated Ti substrates via sol-gel dip coating method (A" A % —)
Alexander Samuel, Kyosuke Ueda, Takayuki Narushima, 2022 45 B K 524 @ A B SE T LR 7 — 27 & =
v QAN F= T U T ERRAE T vy ZEREES TSRS T2 T VT A = A ]
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Online registration
Please register by Aug.22 2022 (Mon.), Japan standard time.

*We will send the URL for participating in the seminar to all the applicants by the date of the seminar.

@';1® https://forms.gle/1t8zgvabdyGtdHo28

Contact: Division for Interdisciplinary Integration,
Liaison Center for Innovative Dentistry, Tohoku University

Email: kanetaka@dent.tohoku.ac.jp




KA RZE&BMEFEFTLRIMIEY —F v a vy AR, Z~T Y TV ES
Wit7 vy 7 BESHE)

BAfEH . SFf 4410 H26 H

B N 7Y FBRfE

SN 1224 (D bxtmi38 4., 74 844)

FEFROB SR (F, AR 2 . JEFNGEEE S . RERIGETH S 1

AL R 2B JERTIA 10 C 2022 4B LR P& B A BHF e L A8 Y — 27 o =
Y T HARNAL =T VT NVERRALT 0y 7 SR ST, AR O dEETR (b &
FHEEEREHNE LAT o =7 ML, AV y=7 M LIEHIEHETH
DT HERZBRC LD TEFRHA =20 h 7 v 554" COBARION"OBFE | OEHA THi
2o FATEEEE, RIS E AR =T U T VR E (U e X0 TEORN
BhRE A FIH U7 RENE A A~ 7 U T L DAl L L TR E#HZ L T2z, /33
T 4 ATy va v R, A2 T A STREO R NIARZR /2 D NI R A X
—REMTON, A A~=T V) TIVIZEICB T DTS & TR E Ui R Aikmn s
baniz, 2MEH 12240 5 5, B¥EBLOENOZEFTN D OSINEIL 24 4. HkE
554, FEBLHTHoT2, "M TV v FTOBBETIZH 7208, ERRERZSHEER D
TEHRASHR DN 72 S VBT T e A ZSIR SR D B 1Tz,




O (508
o> 2022FERILAFEEHNARRREREI—IS3vT £
P BRNAARFUTIESRIET O JEES §

Research

BRERIANRTTZ)I\ A AT UPIVALA IR
EHGEEe1B4F8E (10/26(7K) 9:20~)
tv3ar 1l
EREE FERE (FitA¥ W %% , EAEE EBEES GEHtAE 2 %9
BEEE REXE (EItAR T A%ZU9) , WESHE (K2R
tv33>y 11
HF@mE RARF Gtk E 209
BEEE RETE (KRATAR T #2509
tv33> 111
HFmE SHEh (UEEAR B 308 , ARBBT (ELRITRAHTER J-78)
BANAAYTIV I FEE =REE (13:45~14:15)
R = (EERRAI L Y- A5 S, A \(AYTUTIES 2E)
INEINT4ZANYE3> (14:20~16:30)
[ERERISEBICRFENAAITUZINBAIVA]
AR hEER (KRARE T 208
88K & (LA 8 D)
FEEA (MRt (BEEIA S5 )
EIERB (UEExlE E 203
AN (REAR E 2D
FHA—ARATEFEK (15442E, 16:40~17:50)
2a-MNILEYF—I3> - BA
€D 4 (20224) 10A26H (%K)

g /\-1JD)w BRI ) R
M : RIERFEBMRAFRFT 2581 BE (B5 - ZPCRIRE)
A >4 Zoom
https://forms.gle/2SNupvWtGywjtWEc9  (ERiA##t]: 10/7(5&))
FIAFAERTFAFTRMRS RFATFER AT oF a0

E-mail:masaya.yamamoto.b6.tohoku.ac.jp
F . BRILXFEEMRIMARPIHRERFRD-I 3y i . AAERFSFIKED .

AR AT T Oy weEramites b
B ER ESEEA -2 R~ AR IO T [=] !
AL S e AR
QRa—F

RILTOVIDFERRAI—RREE (BHiAfHN: 9/23(&))
R OVIDFERRI - RREBEVVLET RT3y T  BERNS, BNIRREEBFIRIT—
FHREEUTRELVLET .

BRIA: _EECHIASE(CA—IUCT 1. BERE -HEERSR, 2. FiE, 3. &E&E, 4. &85t BAEL.
BEHERMIL TN




2022FERILXRFEBMRARFARERARDT—0>3 VD
BARNAARFTUZIIESFILD OY IHERRITI OIS A

[ERFRISANB )\ A AIFTUP IV TR ]

10A26H(7K)
9:20 [] HL0EE FILAFAFR THMARN 208 AR
925 i EFAINIVMOLER"COBARION"DFAFE
EHERE L | st SBMRNATT 28 TERE
D50 B 2050 NATINDSnE R DS Eile ke
BFEEE I N mieAZSBMRIWZFT 208 ERER
e 15 I R EFIAL Mo B E AR ORISR
ATRE L | smib A AR TR #3508 WA, ATRE WESH
10:35~ [] tkE8
1045 | RIBEEEEEREMBssPalmZRBELVLZEL-RNATUNU—
BifsmE 111 HALAZAFIREFATR 208 WEER
11:10 | ERABKRIFEREEZIT DT RUY—-2RAVEDDS
BERREI || KARATAZAFRIFHARR #2308 RETE
11:30~12:45[] £ASHEBY + BRHAE
_12:45 I JLHBERFNEDDT IINAIN=S3>
EREE IV [| bBEAPAERELHAER X8 SHIS
_13:10 B NA AR SUE—>3> DX & 3SR LT D1BEE
EHEEV || EERiRamErm I -TE AEBEBTF
13:35~ [ fAza
13:45 || B DENENEZFIRAUMEETENA AYTUT VORI
=RFR || EERREA T AR - BE. AR/ (AXFUTILEEE WEE
14:15~| hE

14:20~ INRIVTA A3
16:30 BEERBABICRGENAAIYTUZITLIVA

ErL—4- IR & (RIERFAFREFHATN 2iR)
PRSiE 2 (BRAERFARF R TFATR #iR)

Y508 1 - REFERE (KIRAFAZERIFMATRR HiR)
[BEARAMEZFE TR THAN—Y—DRF]

FRBETD - 3K 8 GRIEAFXRFREFHATR 24%)

TU>ERN\NIVS D ADBEBENEERFAL BEMBAFEA DA
HRIFEEL - AElREH (KX ZIY (BEEBIHEART FHEERUN) )
[+ )R =V DIEEDNIRSE BB~ B 1 2[R I [CECHEE ]
FRIBIEL - BISRE (LBBEARFAFREF AR #i%)
[RRE7INFYESVERWERERE B EBREDRR]

FIRUEBIE V - RS (REBAFRFREFHAFTR 2%)

MEE MRS RIETER 72 6R15 - RT3 A TREOBFEETAREDRE |

16:40~ || —gaOmSFER (F£) : AV51>
17:50 1| 53— MLEYTF—3ay +B5 (BE)
17:50 [] Mookl SmIbARASN EEHRN 2T 8K A



WEEDRITICHTZ>T

AR TEES - EEPEEA U 7 — A A ) X—2 a3 VMBI (DEIPMA) Ya Y=
F MAZ—RELTIENMGRLE Lz, A7r V=2 NI, 6 REZEFTRIO&E, MM
BhOBREE « =L — AR - B, L7 hu =g AR SRR OB A A
L. &WFFEAT OFANRZE 2 5Ll PEROERITR T 7 r—F (IR SIS B & &
) LIFi, AR ELR A A CRRERREE L. 6 AFFEET S b OB DEAR 2 B X 72 N & FnoD
fEgR CREMER L, A/ _X—ra VAIMZBREL L CWET, IhboliE@z b i, A7y
7 N T, EREPDICHETEEL (AT 7 —AA /) _X—=v a3 r] L0 FEib&icik-5<
AT AOfNLE BIE L T ET, BARMIZIE, B - =3V —MEE, S A A - ER
FEEEATEH T BPAT R, WGBS B 08 & 3 D OMIFEIREN T BFIC IV T, S EIR ) b HMEA
b O RFTOMELZMET H 2 & TR B2 faGEH L CGREORZ B LE T, wx
2, A7 m =y MTE, B2 EFEEEEE) ORL-CRMEHE & OILFEFFROREE, BT
HBLOWPEOEENMBEREYHT 2L 2ATHVET, AV Ur—AL /) _X=T a3 tn)
INEFTIZhWT Te—FTravel " eldd I LIRS TEO Y AN, 6 KFELILC
WL, BRERL TV Z & THZITHIZEDIE Z INTHESICHBR L TS FTETH Y £,

A ET AR P BB E AT COMFFEREE 722 b DN JER ROTE BN 2 2 Ik N T2 L
F L7z, REEN, K7nv=r MDD 6 KIPHHEATIIEE OO #EEZ — iR | B
FHRIBO—B LD Z LI RETT, A7r V7 MEKRE N, KFEELFEL TEND &
TOT, A% TXEEGY T X OBBENFL BT ET,

[EBR « EEE A T 7 — A S N—a VMBI e = 7 b
FALRZEBMEFET 72 v 7 N Y —&— Ik HE

S 4EE RILKFE SEATEHFZEET
[EE - EFEE A > T 7y — A A S RX— g
MERIH a7 b
WFICR RS E

* 17T B SfsE Q0234) 3 H

mEET g F3E, B &2

¥ 117 B WALKRE  &EMEMFZERT
T980-8577 BRI ETHHFEXAFE2THIEL &
HFEFE T s NEH2F
TEL: 022-215-2712,  FAX: 022-215-2381





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


