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Decoupling between calorimetric and dynamical glass transitions in high-entropy metallic
glasses
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by OJing Jiang, Takeshi Wada, Hidemi Kato, Mingwei Chen

1. Research Object

Owing to the disordered atomic structures and out-of-equilibrium states, metallic glass (MG) exhibits
unique and divergent thermodynamic and dynamic characteristics, especially when approaching the glass
transition temperature (T,) [1]. T4 is defined as the temperature at which the specific heat has an abrupt jump,
which is commonly determined by calorimetric or thermal-mechanical approaches. Conventionally, the
traditional MGs design strategy is based on a principal element with adding of secondary and more elements,
which restrict the discovery of numerous combinations with unique and divergent physical and mechanical
properties. Recently, an intriguing alloying approach was developed to design a new type of near-equiatomic
solid solution metallic alloys, defined as multiple-principal-element alloys or high entropy alloys (HEAS),
which breaks the conventional metallurgy development strategy, and exhibits great potential for developing
advanced structural and functional materials?>32. HEAs have distinctive physical and mechanical
properties?6-32 arising from the effects of high configurational entropy, large lattice distortion, sluggish
diffusion as well as cocktail effect?”33. Inheriting the distinct properties of MGs and HEAs, the new
combinative glass-formed systems termed as “high entropy metallic glasses (HEMGs)” present high
thermostabilities with depressed crystallization kinetics and superior magnetic properties, which reflect the
theme of “more is different’3+%. However, the core critical behaviors of HEAs, especially the effect of
sluggish diffusion on the thermodynamic and dynamic properties of HEMGs have not been systematically
studied. Here, we utilized the strategy of the equivalent substitution elements to design La(Ce)-based,
Pd(Pt)-based, and Ti(Zr)-based MGs and HEMGs, to investigate the high entropy effect on the structure and
dynamics of glass-forming alloys. a

2. Experimental Results

Three types of prototypical MGs, viz. LassNizoAl2s
(CessNi20Al2s), Pda25CusoNizsP20  (Pts7.5Cu14.7Nis.3P22.5),
and  ZrsoCuz0Ni20Al10  (TisoCuz20Niz0Al10) with different
relaxation behaviors were prepared. Laz75Ce27.5Niz20Alzs,
Pd20Pt20Cu20Ni20P20, and Ti2sZr2sCu2oNiz20Alilc HEMGs ¢ °
were obtained by the partial replacement of the primary
elements in the MGs and are denoted as LaCe-HEMG,
PdPt-HEMG, and TiZr-HEMG. Fig. 1a shows the
enthalpy of mixing values of the different atomic pairs in
these representative MGs systems®. The value of zero
for the La-Ce pair and similar values for La and Ce with
Ni and Al suggest that elemental substitution caused
negligible changes in terms of the chemical effect on the

T
477K

(Wig)

Ly sCer NixAls

Exothermic

.
469 K
L CeNiAlL,

464 K

350 400 500 550 350 400 450
Temperature (K)

Normalized loss modulus

'
CeNigAlL, LasNinAls

Temperature (K)
Fig. 1 (a) AH™* (kJ/mol) for the constituting atomic pairs in
the La(Ce)NiAl system. (b) Calculated mixing entropy for the
three MGs systems. (c) DSC traces (heating rate of 20
K/min) of the La(Ce)NiAl system, the arrows indicate the

relaxation behaviors®. Fig. 1b presents the entropy of
mixing of the three MGs systems. Differential scanning
calorimeter (DSC) traces of LassNi2oAlzs, CessNizoAlzs,

calorimetric T, (d) Temperature dependence of the loss
modulus of the LaCe MGs system at 1 Hz with a heating
rate of 3 K/min, normalized by the maximum peak value.

and LaCe-HEMG obtained at a heating rate of 20 K/min are shown in Fig. 1c. The obvious glass transition
and crystallization signals confirm the glassy state of the three samples. Calorimetric Ty is determined from
the intersection of the tangent lines of the onset of transformation and is indicated by arrows (Fig. 1c). LaCe-
HEMG with the highest mixing entropy yields an intermediate T, with similar tendencies for PAPt-HEMG and
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TiZr-HEMGs, which are consistent with the rule of mixture. The MGs exhibit multi-complex relaxation
dynamics. The a-relaxation as the main relaxation mode is directly related to viscous flow and the glass
transition34'. Fig. 1d presents the temperature dependence of the loss modulus (G") of LassNi2oAlzs,
CessNiz2oAls, and LaCe-HEMG at 1 Hz with a constant heating rate of 3 K/min (normalized by the maximum
peak value). Two relaxation modes are exhibited, which are termed the pS-relaxation and a-relaxation, from
the low to high temperatures, respectively. The p-relaxation peak shifts to high temperatures with Ce
replaced by La, which agrees with previous reports and suggests that activation of the pg-relaxation mode
follows a monotonous evolution according to the mean chemical affinity between the constituent
elements'®38. However, with half of La replaced by Ce, LaCe-HEMG exhibits the highest a-relaxation
temperature (Tqa), which is not synchronous with the calorimetric T4 (Fig. 1c). According to conventional
wisdom, a glass with a higher calorimetric T, always poses higher difficulty in activating a-relaxation and thus
has a larger value of T,'%42. Besides, T, presents a monotonous tendency in the case of regular element
substitution' and follows the rule of mixture, the same as the calorimetric T4 Nevertheless, LaCe-HEMG,
with a modest thermodynamic devitrification behavior, exhibits the uppermost dynamic glass transition
process (inset of Fig. 1d). Therefore, our findings indicate a decoupling a z
between the calorimetric and dynamical glass transitions of HEMGs. |;

Fragility and viscosity are the most fundamental properties, reflecting the
temperature-dependent relaxation and dynamic heterogeneity of glasses in
supercooled liquid regions. Therefore, the divergent thermodynamic and
dynamical glass transition behaviors of the HEMGs are expected to be

Heat flow, exo. (mWW)

50 Kis

‘—"ﬂﬂ

400 500 600 700

disclosed by fully understanding the kinetic behaviors near the glass b o Temperature (<
transition. Fragility can be determined by the variation in Ty as a function of i ;
heating rate“243. Fig. 2a shows the DSC traces with the heating rates o S S J
ranging from 25 to 600 K/s for LaCe-HEMG. T, and the crystallization e | H%%
temperature (Tx) shift to higher temperatures with the increase of heating } { R
rate, which arises from the involvement of thermal activation in these ﬁ éeNCIA‘NAI
kinetic processes. Fig. 2b presents the heating rate dependence of Ty for e

Heating rate (K/s)

LassNi2oAlzs, CessNizoAlzs, and LaCe-HEMG. The m values for LassNizoAlzs, ¢
CessNi2oAls, and LaCe-HEMG were calculated as 42, 39, and 35,
respectively. In comparison with other MGs, LaCe-HEMG exhibits a strong
glass behavior in terms of the lowest fragility. Fig. 2c presents the
nonequilibrium viscosity of the three MGs as a function of temperature,
which was measured by TMA. As the temperature increases above Ty, the 1 |
viscosity decreases rapidly. While, the viscosity of LaCe-HEMG is s o 0w “';;T e m
obviously higher than the others, suggesting the higher dynamic stability  Fig. 2 The fragility and viscosity
and more sluggish dynamic behavior upon heating. Therefore, a plausible  behavior of the La(Ce)NiAl system.
origin of the retarded a-relaxation for LaCe-HMG could be sluggish (a) DSC traces of LaCe-HEMG for
diffusion from the high entropy effect in HEAs. S:ti(”b% :j‘;ii;zn?ai;‘: ;:r:nzd‘r’e:’czooof

In summgw, we found that the HEMGs pre§ent a depressing c.lynar.mcal T, for the La(Ce)NAI MG system
glass transition phenomenon, i.e. HEMGs with moderate calorimetric Tg 4 corresponding VT fitting trace
represent the highest T, and the maximum activation energy. These (dashed lines). (c) Non-equilibrium
decoupled glass transitions from thermal and mechanical measurements  viscosity near the glass transition
reveal the effect of high configurational entropy on the structural and  region for the La(Ce)NiAl MGs.
dynamics of supercooled liquids and metallic glasses, which are associated with sluggish diffusion and
decreased dynamic and spatial heterogeneities from high mixing entropy.

e74E9 |

Viscosity (Pa s)

asesn |
* Loy Cey Nighly
" LaNigAL,
& Ce,NiAl,

. .

3. References

(1) Debenedetti, P.G.,, Stillinger, F.H. Supercooled liquids and the glass transition. Nature 410, 259-267
(2001).

(2) JW. Yeh, S.K. Chen, S.J. Lin, et al. Nanostructured high-entropy alloys with multiple principal elements:
novel alloy design concepts and outcomes. Adv. Eng. Mater. 6(5), 299-303 (2004).

(3) J. Jiang, Z. Lu, J. Shen, T. Wada, H. Kato, M. Chen. Decoupling between calorimetric and dynamical
glass transitions in high-entropy metallic glasses. Nature Comm. 12, 1-10 (2021).

_7_



Gy BREE - AL — M
Spreading mechanism of Ti—48Al-2Cr-2Nb powders in powder bed fusion additive
manufacturing process: experimental and discrete element method study

ALK B EEgERT  OfF W5, ~ #EE B0 /X, 1ih 3R, T4 &2
by OSeungkyun Yim, Huakang Bian, Kenta Aoyagi, Kenta Yamanaka, Akihiko Chiba

1. Research Object

The properties of the powder bed, such as packing density, homogeneity, and surface roughness, can
significantly influence heat conduction, radiation, and emissivity in the powder bed fusion-additive
manufacturing (PBF-AM) process [1,2]. Thus, the powder bed properties are a key factor governing the
quality of the alloy component manufactured by PBF-AM. Several studies have been conducted to
characterize the powder properties using standardized methods, such as tap density, Hall flowmeter, rotary
drum, and FT4 powder rheometer. Although the flowability of the powder can be accurately measured, it
does not match the spreadability of the powder during the spreading process owing to different stress
conditions. Therefore, to improve the powder bed properties, it is crucial to determine the powder spreading
behavior and the factors influencing it. However, direct observation of the powder spreading process is
difficult to realize owing to the discrete nature of the numerous particles and limited observation resolution.
An alternative approach is to use numerical simulations based on the discrete element method (DEM). Thus,
the aim of this study is to investigate spreading mechanisms using two types of Ti—48AlI-2Cr-2Nb powder in
PBF-AM processes based on experiments and DEM modeling. @ w (),

100

2, Experimental Results
Figure 1 shows the particle size distribution (PSD) and

particle morphology distribution (PMD) of the powders ' b

produced by plasma rotating electrode process (PREP) and el i :

gas atomization (GA). The PREP powder showed a narrow jm ﬂ

spread of the PSD ranging from 40 to 110 ym, while the GA

powder showed a broader distribution ranging from 20 to 120

um. In the PMDs maps, the particle morphology can be Y S N i W IS N bl i o |

represented by shape classification chart (Fig. 1e). The majority X “.‘”'. e

of the PREP powder particles had a spherical shape (s> 0.8) -

and a smooth surface (¢z > 0.8), while the GA powder w

contained a higher fraction of non-spherical particles (fs =

0.164) with a broad range of ¢ indicating rougher surface. (I B
Figure 2 shows the computed displacement of the particlesin £ o ;pml,;:mc/e size distribution and

the powder spreading process by .developed. DEM modeTI. particle morphology distribution maps: (a),

When the blade moves along the y-axis, the particles that are in (c) PREP powder, whereas (b), (d) GA

contact with the blade climb up, while the particles near the

slope fall onto the base plate (Fig. 2b). Irregular

sizc frequency (%)

-
Y
=

as

Roundniess (i)
Roundness (yig)

¢
X

Roundness (d;)

powder, (e) shape classification chart.

@ (b)

movement of particles was observed near the igiodiscion  pomdorreservor ¢ 2| | cimbsonghiade e=2ms s
gap region owing to shear stress supplied by the , I"j‘ , Vil IE
blade and inter-particle friction. As the blade I B b

i

proceeds, the particles near the blade climb up
to the maximum height location, and then flow  “*™
along the recoating slope ultimately getting _iL»y

deposited on the base plate because of : ' :
gravitational force (Fig. 2c). Based on the Figure 2 Snapshot image of the powder spreading

spreading DEM model, three types of particle simulation of PREP powder after (a) 0 s, (b) 2 ms, (c) 8
flow regimes were identified: (1) vortex region, MS. and(d) 16 ms.

H
:
E
H
-

|' Shear stress region

Shear stress Depaosited by free fall
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(2) free flowing region, and (3) shear stress
region (Fig. 2d). This result indicates that the
powder spreading process is combination of
multiple stress condition, and conventional
flowability assessment cannot represent the
powder bed properties.

Figure 3 shows the snapshot of powder
spreading process with contact force chains.
With applied shear stress, the particles in front
of the blade shifted and formed a strong
contact force chain that resembled a bridge
shape, which is also known as force-arches
[3]. The formation of force-arches was
accompanied by the formation of a local pore
because strong force chain can effectively
restrict particle flow through the force-arches
region. During the spreading process, force-
arches was frequently observed, causing
numerous pores in the PREP powder. This
result indicates that large particles with a
narrow PSD tend to form a strong contact
force chain compared to small particles with a
broad PSD owing to limited stress dissipation
between the particles [4].

Figure 4 shows the spread powder bed of
PREP and GA powders from the DEM
simulation. The particles in the powder bed
were well deposited without large voids, and
their packing density changed slightly

depending on the sectioned y-axis position (Fig.

4a and b). prs of the GA powder (47.4%) was
observed to be higher than that of the PREP
powder (45.5%), which agrees with the trend of
experimental data (55.9% and 54.7%). The
height variation of the GA powder was much
lower than that of the PREP powder, while both
powders showed a low packing density at the
end of the powder bed (Fig. 4c and d). The
average particle size depending on the y axis
position reveals that the fine particles in the
powder pile tend to segregate early during the

Figure 3 Snapsh
contact force chains; (a), (c), (e), (9), (i), and (k) correspond
to the PREP powder, whereas (b), (d), (f), (h), (j), and (1)

correspond to the GA powder with the magnified images.

X Particle radius (um) Z-axis position (um)
j 20 30 40 50 60 4 60 80 100 120 140 C——1
| |

— BR8]

@

1 5. I
2

Figure 4 Snapshot of deposited powder bed by powder
spreading model. (a) PREP and (b) GA powders color-
coded according to radius of the particles. (¢c) PREP and
(d) GA powders color-coded according to z-axis position

of the patrticles.

spreading process. Thus, the low packing density of the last region could be due to the unavailability of finer
particles. Therefore, we can conclude that the critical factor to governing the powder bed properties in
spreading process was PSD, and the high flowability with broad PSD is suitable as a PBF-AM feedstock to
obtain a high packing density and low surface roughness.
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Searching fully compensated ferrimagnets with half-metallic electronic state
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by ORie Umetsu, Satoshi Semboshi, Noriharu Yodoshi, Yosuke Kawahito, Hisazumi Akai

1. Research Object

Most of half-metals that have been reported thus far are ferromagnets. However, half-metals with other
magnetic characteristics could lead to the development of new spintronic devices. One such case, proposed
by van Leuken and de Groot in 1995 [1] is half-metallic fully compensated ferrimagnets (HM-FCFM). Several
kinds of materials have been predicted to be HM-FCFM from theoretical calculations in perovskite oxides
(La2M M’ Oe) [2,3], double perovskites (LaAVRuOs) [4] and full- and half-Heusler alloys (CoCr2Al, CrMnSb,
CrMnZ)[5-7]. Akai and colleagues [8,9] predicted the possible existence of pnictide and chalcogenide HM-
FCFM materials with NiAs-type crystal structure.

Recently, several materials having a potential as HM-FCFM have been reported experimentally, such as
Mn1.5VosFeAl bulk Heusler alloys [10] and Mn2VosCoosAl melt-spun ribbons [11]. They indicate L24-type
crystal structures and exhibits N-type ferrimagnets as defined by Néel [12]. In the present study, some kinds
of pnictide and chalcogenide materials were fabricated in order to search new HM-FCFM materials except
Heusler alloys.

2. Experimental Procedure
Nominal compositions of (Cro.sFeo.s)100xZx (Z = Sb and Te), (Vo0.5C00.5)100-ySy were synthesised by a powder-
metallurgy process. Raw elemental powders were weighed to achieve the nominal composition and mixed
well using a rotating mixer. This powder was
packed into a die made of high-speed steel, and ——
then compressed by cold uniaxial pressing under 40001 (2)
a pressure of >300 MPa at room temperature.
High-density cylindrical compacts were obtained
with a 10 mm diameter and a 10 mm height, and
then encapsulated in a quartz tube under an Ar
atmosphere. The compacts were sintered at
1173 - 1273 K for 24 h and quenched in water. 10001 '
The structure of the sample was identified by
powder x-ray diffractometer (XRD) experiments
at room temperature with Cu-Ka radiation. The
phase stability of the sample was examined by

———
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differential scanning calorimetry (DSC) from
room temperature to 1100 K at heating and
cooling rates of 10 K/min. Magnetic
measurements were performed at a heating rate
of 2 K/min using a superconducting quantum
interference device magnetometer and a
vibration sample magnetometer equipped with a
physical property measurement system by
Quantum Design Ltd.
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Figure 1 (a) XRD patterns for (CrosFeo.s)100xShx (X =
46, 47 and 48). (b) and (¢) M-H and M-T curves,
respectively, for x = 46, 47 and 48.



3. Experimental Results

Figure 1(a) shows the XRD patterns of the samples for (CrosFeos)100xSbx (x = 46, 47 and 48). The
observed peaks for x = 46 are indexed as that for NiS-type structure (space group P6s/mc (No. 186)), where
the Cr and Fe atoms occupy the Wyckoff 2a positions (0, 0, 0) and the Sb atoms occupy the 2b sites (1/3,
2/3, 0.2632). For the patterns of x = 47 and 48, excess peaks attributed to pure Sb are confirmed. The lattice
parameters, a and ¢ for x = 46 are 0.4125 and 0.5367 nm, respectively, showing almost ho concentration
dependence. Figure 1(b) and (c) indicate magnetization vs magnetic field (M-H curve) and temperature
dependence of the magnetization (M-T curve), respectively, for x = 46, 47 and 48. The M-H and M-T curves
are almost overlayered, that is, no concentration dependences of the magnetic properties are seen, as
connecting to the XRD results. It is said that the phase state for x = 46 with the NiS-type structure is
significantly stable, and additional Sb cannot be substituted.

The series of the (CrosFeos)iooxTex were

synthesized in wide composition range (x = 48, IS v s e

50, 52, 54, 56, 58, and 60). From the XRD 1000 F @ = 2 Vo5C00.910045,
analyses (Figures are not shown here), the Z s S - y=s0 ]
phase state was identified as two or three 5 l :m E% 8 p %
mixed phase state, such as, NiAs-type § 00 18 J 5 88 13 § 8=
(Cr,Fe)Te, (Cr,Fe)2Tes and/or (Cr,Fe)225Te2 with £ a0l 1
other crystal structures. £ [ _

The XRD patterns of the samples for E 200 - v= g
(Vo0.5C00.5)100-ySy (y = 50, and 52) are shown in 0 * M—J “

Fig. 2(a). The observed peaks for y = 50 are 20 BT ST —T
indexed as the single phase of NiAs-type 2 theta (Deg.)

structure (space group P6s/mmc (No. 194), a = P ) oo 2 E (esCondmss,

0.3380 and ¢ = 0.5520 nm), while that for y = ! T o
52 slightly includes extra peaks associated to %ﬂ.m, éﬁ \\\ o e o
the precipitates. The M-H and M-T curves for £ ,, :01\~%
these specimens are indicated in Figs. 2(b) EM s ] E

and (c), respectively. From the results, it is ;M_ =52 | z ¢
seen that y = 50 and 52 specimens exhibit very Ll | msK o woe
weak ferromagnetism or paramagnetism. The A e et

behaviour of the M-T curves is different from
that of fully compensated ferrimagnetism,
which has been observed in (Cro.sFeo.s)100-xSx
series (13). Further investigations for searching
new materials of HM-FCFM are required.
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Study on high-performed multi-phase alloys via optimized thermo-mechanical procedure
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1. BAREM

ARFZETIE, BULELTRE & RPN T TR 2 UL A S o 72 LAV X - T EFEREE &4 % B g
T 57D OIER - FERAMIE 22T T 5, AEREIL, R — mREELE O TRRIC X - CHfE LGBl
Btk A 1) b S 72 Cu-Ti A4 OBRIZE Y A, R RBLOCHMIITRROEY Th 5,

WO T ORI 2 RBIRIZE B2, TONENCHH S AT - B Cldmidmelk, Ak
MRDHNTWD., KRS, B M EER IR & CHEM SN 2864 TIERECIX 0k, A &k
MEFEO R ERURENTWD. 20X 2850 T, ERE SO H T b s R (2 E L 7= REh T A
F X 4 (Cu-Ti) B8N L LIGDTRY, s ihd®Es BiF LI-FERE S ED ST b.

REZhHT IR Cu-Ti &4 XA L — BN ALERIZ 1 - CRGIFRAR S L OVRRMEAS I S 5. BEZh w13 C s
7o MEZZTERE B-CwsTi (IEJ7dh) 2SERFHHICEGHT T 5. 0%, BIROLZERM B-CuTi (RH5FMH) & §lfE
AR DFERE L7z 7 A T MRS SRR 2 O RFT I L, Bfiyic 7 2 kN 242 5 H 5. K]
HI TG 53 8 L 72 M2 EM T IR (bR & U CHERE S 2 72 O ICHREE AN M B3 2. IReRh I Tt o A 7/
WROREIC L > T, FRHEF OEAE Ti BN 95 7= OEBEME I B350, B2 U2 SNz B2 7
WERENMETT5. 20k, Cu-Ti &z MEEROMGRTHERT 2551E, M7 B-CuTi 23+ 08
L, A JFHBMNERT O E— 7 NS EOEMRNEETHS.

—J5C, LEMESEEERAENREE LT A TN 2R E 5T D mEEM AR T 5 &, MR
THOTREMBT ) 7 7 A RXR—IRITBIREL L, E— 7B RIS EOB S 2R EOMRENDH S
(1,2). @BEFZRIIE E— 7 Bpghbt X 0 EEMEICEN D 72012, W — SRR T 1T & — 2 BEhAT XV 5
JE— M NT U ANEN D, 2 O A R LS (R AU, R — SRIEAE O TARIZ L o THRE —E
WIENT ARSI N Cu-Ti A& NMERL CX 281503 H 5 AR TIE, @ 5R)E — EEEMEO Cu-Ti
CAEBMORMBEHEL, E— 2B L OWEFZI L7z Cu-Ti 82 GERRIELE L-E 2 oNTIcE b7
I oREE, EEM, MEkOZLERAT.

2. HEHRR
2. 1 BIFY-EAEEEICELESHEBOEL

FHRAKS Cu-4.2 at.% Ti & 72 HJE S 10.0 mm ORM &2 HFsH & L7z, ZhE 900 °C THEKRbZIcam L, £
BE— 7% (450°C24h) X ONEIFZL (600 °C 3h/ 550 °C 3h/ 500 °C 3h/ 450 °C 12h D7k 21 h) DS TEL
EL7=. 25 Z2FRICTHRE 0.08 mm F CELE L. WHELE LB D3Rk %2 vy b — A S5
Brds X OWIIERBRIC TR L7-. RE CTOEPIRZ URFEICTHE L, SERZHEE L. BBl oMigkE
W AEA S T BEE (FESEM) [T X v #lg2 LTz,

Fig. 1 (ZiIERE 3 X OV EIERS O Wil FESEM {82 /R, iR Cixalil &R 2 K B-CusTi & Sl
AR L7 A ZHD SR L7z, 7 A ZHET O B-CusTi HHOMKRFEST 1T 17%, HEEARHEIZEE
Ti®A 037 at% & o TE 7. 7 A THEROBIL T & AT, FE /L BREIEE 200 nm TH - 7= (Fig. 2(a)) .
WA T, JEIEN TAIHIC T 2 MRk 2N EIE ST NSy (Fig. 2(b,e)), & Dk, HUIRTE - 72 B-CusTi 23/
FAbL, Z o @EICHT Y b IR OEREZ R Lz (Fig. 2(c-f) . 8IFZh— M HEIEEIC & b7 D
ML OB C O WTITAREZRELZ AW I 2 b —2 g VICX VT Z2ED TVWH E 2 ATH 5,

2. 2 BEY-RAREEICELLIBELEEROEL

Fig. 2 (AL, ©— 27 5%, BEFE L7z Cu4.2 at% Ti A& GRELE Lz & EOMLIE (HO$H ¢
IZE b By N— A S B L OEEROEbE <. HEF (%IACS: International annealed copper standard)
137 [E R AR OB ME A 100 % & LIZAEIS) THD. WM IR O S A3 127 Hy TH Y, JELE
INTHNZAE 25 270 HY R EE L TRESHML, ENLLEOMTE TIXIXE—E & o7, Z O kasd)X



TR EICRK T 5. EERIIMITEICE ST 4%IACS FRET—ELRo7-. ZHIIMTOT R L 5EE
RADEBIN/NENZ LA RLTNS,

B — 7 B IR E LR O S 23 291 Hy TH VW HAEEOHP TIHERE L W2 D LU H D, JEHLEIZ LY &
5 IZHE S (X0 U C 355 Hy B Cfafn L=, SEERITIEIERTT 14 %IACS FE Th - 7=, EERITIN T
EBLRoTIETL, 6=4.6 TIL6 %ACSLLT &E/ro7=. ZAUTEIEMTIZ L - T B-CusTi O —HB2 07 L,
SHEARTIC Ti DEEE L7720 THHEEZXD. ZHITEBRBZRI BT — 7 Bk 2 mEE+ 5 &
B -CusTi DIRFE RPN LT Z & EFJEDR.

WEEEEIA O EIERT (BJE 10 mm) O XX 157 Hy TH DD, JEIEIC K > TS IIRE SHML, bl S
1% 320 Hv ¥ L 72 o 7o, EEESRIIELERT T 30 %IACS 2 EETH D, HE 3.6 mm (e=1.0) F TixboT M
IMUT=. ZAUTEZEM TN T, T F LT 57T A THMORE 70 A ELE ST AICH 5 2 & ISR
T 5. ZO%, IMTEICE b 72> THEERIIMET L2, l}i}ﬁoos mm (£=4.8) TH 18 %BIACSFRETH ),
E— 7 B OEERORKMEE D b REVEE R -7, 20X 912, @A (10 mm) % 0.08 mm (s =4.8)
DT CHIBRIELES 5 Z & T, B — 7Bt L v &M ITx 10%/J\éb\7§), ORI 3 {5 L7 R
MsERICx 7.

(a) Over-aged block (10 mmt) b) Rolled plate £=0.51 (s Ommt) c) Rolled plate e=1.02 (36 mmt)

Fig.1 Cross-sectional FE-SEM images of Cu-4.2 at.% Ti sheets, which were over-aged and cold-rolled to a true strain € of (a) 0 (10
mmt), (b) 0.51 (6.0 mmt), (¢) 1.0 (3.6 mmt), (d) 1.5 (2.2 mmt), (¢) 2.0 (1.4 mmt), and 2.5 (0.8 mmt).
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Fig. 2 Variations in Vickers hardness (left) and electrical conductivity (right) of Cu-4.2 at.% Ti sheets cold-rolled from as-quenched,

peak-aged, and over-aged blocks as a function of a true strain &.
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Micropatterned culture of neuronal networks on multi-electrode arrays
by OYuya SATO, Hideaki YAMAMOTO, Taiki TAKEMURO, Shigeo SATO,
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1. BAREM

FRGMNE DR R IT AR OIIZE & 2 ORI 2 SRR E LTEETH H[1,2,3]. L L, ki
I OHIERRTIE T VA LS EER L, RN E TR DA ANY — 2 TIHET 572, BIEHEORE |
B 5MEEROERIIREN TH -T2, F=blE, <A 7 ol THiF2ISHT 5 2 LT, AR
TRONDRIGE 2 0T Y = — /USRI R A] S 2 B8 R IR L, T OMiEEiZ2, St
DA A= TEEAOCEHIL TE[4,56]. LvL, VT T LA A= 0 7 iEE W -iEE T
I, FEESFEREDNEL 100 HZ IZHIBRENT L E D LW I MIBERFE L Tne. RIFRTIE, @SB EL SEMmRT
VA BITE Y o — /U RIS B e R 01 & PRk L, 2 OTREh 2 M BERE 0 MRRE TR L, ¥R e b5 s dbixla]
LA LD T, TOREEWRETS.

2. HEMRR

2. 1 EBEEIAIORBOER

~A 7 i EK T HEOT—L NIiX, LYY 3R
\Z7 # b LA F(SU-83010F8 L r3050) & X% —= 7 LT L
2. ZOF—/L RIZFVIRORY P AF a4 (PDMS) &
AL, B L-RICHEET S 2 Licky, B~ 7 ofikse
E®L7= (Fig. 1). PDMS ~A 7 ajii&ix, ZOLEME BERMED
BEND, Mgy —=2 TGN\ A2 T=T U TSI

IESHOCBRTNS[7,8]. 6K, <1 7 mifilh & Wik A 5 B AL oy
TR F =R EEACTHERSNS Z 0% L, Bto b aiE 4
EE DR 2 & Wbk S 0 2 B I R R e 9 A /S & — L HE R D 72 —

DT NAAFHEVRBSN TR o720y, Jxld, B oum BOL  pig 1 ghMle— 1 oo e S

DR/NERILT LA 2RO~ A 7 iz Fu v 7%y X b M5 (1) & PDMS ~ A 7 o
BIZEES W TRIEIAE RS 2 M B OfER T v 22X ZoRE% TR (F).
fig sk U 7= [5].

2. 2 HERIEELFEEFHAOAE

T % SR T LA 13 Maxwell Biosystems 1:0> MaxOne MEA % F\72[9]. ¥ 1Z, FHAIEMGE R D 7
% poly-D-lysine Ca—7 4 > 7 Liztk, AUV AFALvaxHr (PDMS) &MV CIER L 7z @ER ~ 1~
DR A R AT 5D 2 & T, MR OIS FTREFEIR A I L 72, ~ A 7m0/ F — R 2002200
um?> DEFE 4 DT ERTORNWIEE Y 2 — VNG A7 — 2 Lz, 220, A8 BT v bR
BOEE LR AR L, 55 14, 21 A BICHR S -RBE O B RIE# 2 2H0 Lz, Hlixy 7
Y7 L—h20kHz TiT-7=.

2. 3 #RELEER

TV a2 /UREERIES AR AIEE & R Y — = T R i L TR T U AR AR RIS IS 1T D B SRR
IEE O R % Fig. 2 IR T. 70X AR TIER Yy MU — 7 2FP5 < [ L 72iE5h 208 B TH 5 0
WZxtlL, TV a— VR TIEEY 2 — L ZEORKEHEIMEY 2 — VORI APNREL TV, ZhETE
EHTHZDICRRAEFORKRELE L= 2 A, TV a— VA TIET & LAl & ik U TE23E 30
fFITIRLS 22> TEBY (£Y 2 —/VEEE: 0.08 Hz (14 div), 0.22 Hz (21 div); 7 > & A[BEE: 6.3 Hz (14 div)), @&l



RFEANEY 2 — LR THH SN TWDE Z ERNSh otz £, N—Z MEKORBBOLERE LT =

— VA TRELS o> TEY, BANRE = ORI EHED ER L2 e 0ol (B 2 —/LEljg:
0.76 (14 div), 0.71 (21 div); 7 > & A[EE: 0.6 (14 div)).

@io , ZRERT LA BN ZEICk D, Ml Y —= 2 7 K DRSS RS S N —
ﬁ“w%’i’n?fﬂﬂ CRRENTI 5 Z LN HREIC IR o 7=
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Functional evaluation of nitrogen-doped titanium dioxide under visible light irradiation
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1. AEE®

F & E, BT ERAEE G TEN S L AR B LTHIAISHRAI SN TS L S I b gk
NE <, REIC LT Z B END Z L2 L 0 AEBRMICEET S, &6, Bt vyt A
T L= arERTESN TV, £z, TIRLT ¥ U IXERIMRIBEIC X o TRV AR A R L,
RFECKESIET 5 Z & TIREBRFRE 2 AR S5 2, (b T ¥ 12T, g oEIC LY, EXMR
WZRT 57 FH—BRM EHERICETOVFAR RERRICERT L7y A MO 3 EERH L8, T
T =R @b TFZ R, A TF AR AR TE W EE A R T 2 e s TS, TOBH L LT
T, TRV X—HEEOENNID D, BTSN LX— " K (iEFH#) cEFRDRnz
F— N R (BER) EOMICHFET 2NN RE¥Y T ThHD, 7FHH—BRONU REXx v 71X 32 eV,
NFNARE3.0eV THY, N2 FEEDNHE 2T, ED 400nm DL FOEIMRIZIRS TS, fiE- T,
WO RLT X TR T T UMRRER RIET S Z LT, L LS A RIEHEZE 2 54,
AL A RN T 2 e S S B A S SR 2 L RE I D,

—J7, TBET X o OREEE AL ZEH L LD AU Ry v AN EL B T LT OAE (0 = 400
nm) B TFIZBWTEBEERS DN 2 BE R H 5 3, 207, Fox XA HEIRE CRMBIE %2155
FHiEE LT, Wb T X CEE R—T 2T ORICER LT,

T2 I N ETAHDETIRE T D%EFR N—TH(LT ¥ > (N-doped TiOy) & 1ERL LU, wJHEIREHC I 2 Sttt
TEMEIZ X0 AR SN A TR MR A R T 5 LIRS, IHEMBEFEOLERKICE b2 O EMIRZRE L T
5, ABFFECIE, 2N E TOMZEICH] & X, N-doped TiO, DIERIZM: 2 Wnt, FRICBERRIRE 2 2L &85 2
&C, REIRME, IEMEEEOAER 2 E AR T A LA ENET 5,

2 ARBE

2-1 BRF—TBEF2OONERARE

Wi 2 a2 LT, KL R Y U DAL IRANMBMLEE 21T o 7o, D%, BREWFEEZ N
VE=TERA FIZT 300°CC 3 B (300°C-3h) ALFLZ 1TV, N-doped TiO, # E# L 7=, {E# L 7= N-doped
TiO, & W TRMmBIZE AT Helg U 7o, REBIZIIERE BB SEM)IC TRIEE A 1T o 7o, T OREE. Fig.l
W T R, fERLEY A TIEZEoMEEEP BIE Iz, ik, KEgb) MU oA LB
X THERINTFRAERBLOTHY | MOFFEI L bRk HmENH D 6, ARIBEERIC, Figl IR 7 X
I EMEIXTE TV, LA LR S, ZIvE COMFFERE R OBERIEEE 500°C, 600°CALER & | XA 73 B
7o TEY . Z oM EROME OB S ITABIERE OBEWC LY B0 5 2 LR S L,

Fig.1 SEM CELN-F@EEE (fiF ¥ EBHEF—FROLE (b)300°C-3h €F F— 70



22 HERT HEMERERE

AIHOERRGHZ K0 AR DTG R ORIE 21T 9 << EF A 300 (ESR) EEA M Lz, Hiks
LTI T7HEMNNDAE Y T v B B THEEIT>72, b7 > 7HIIZIE DMPO (5,5-Dimethyl-1-
pyrroline N-Oxide) % FHWNTATV, AIBDERRERERTIE 15 40 & L7z,
%@%%\%ﬁ%%@f%ét%m%/w7/ﬁw(m))ﬁﬁm?%tobwbﬁﬁg\mﬁbkmmo
3h o TN ERMBOMT & o LV T CE T DAERETIZERETH o7, ZHET, 500°CE 600 T
BERIRE DA T, HO « BITEWRH LN, ﬁ%%f@3m%1i7/ﬁwi BRERAL N
N,

(a) L.

*HO - (b) : HO -

[ | 1
[ T 1

Magnetic field (mT) Magnetic field (mT)

Fig2 ESRIZTHEOHI/Z HO - DfFHIK
(@QWiT % VEEHFE R — 7RO (b)300°C-3h EFH# K — 7 LB

2-3 {EHER

PUERBRIL JIS R1752 (TS &, o 7V al B2 RS L1T- 72, #l
X Escherichia coli (JICM 5491)% H\ N THITEE 3R 21T VWOV ERIEIE O P2 E 234 108405 —
10 CFU/mL & 702 KO BWiREZMM L7, o7 bic, L -#ik%
W TH, 74V LEPE5ETZ, AL TH S 400 nm UL ORI T U
Ref] 15 0 & LT T o 72, UL, [EIIN U 72 B3 RES HLIZBRFE L 37°CC
24~48 IFMHIEEFE L7z, 5%, an=—Hz Vv ML, AFEEERDI-
w4 Fig.3 [ZR L7z, 300°C-3h O 7 Tid, #iF2 o7 rilt o0
LT, KIBWEARBICRE BT E U)o Tn, ZIUTIEMERE R AR @ ®)

" Bl Fig3 HAHERTE LR
wEPET LML o T, €3 WERBCBONEER

(b) 300°C-3h % F—7Lp

1.0E+06

1.0E+04
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3. F&o

F & aKEE LT B Y U AKEIRICIRIER ., 7 =7 FIHAIC COMBVLEL 21T > 7= 300°C T 3 HFREAL
HTOREERR TIL, SEMBZENOMARESEZ AL TS Z EARENT, ZoMBE REEOEE 1T Z
WETOMIEL Y BERIEEIC L Bl b 2 Ea¥bhro 7=, ESRMER RS 1L HO « NHER T 7273, AL L
TWRWHTF & o970 LA EALEE L 72 300°C-3h H > 7 /L Clk HO » BIZITZER A SN o 7=, PR
BROFEIRICBA L TH, BEE RN LIRS T2y IGTERER OARE & BET R & o7, LXKV
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Elucidating the effect of preheating temperature on melt pool morphology variation in Inconel 718 laser powder bed
fusion via simulation and experiment

Q. Chen, Y. Zhao, S. Strayer, Y. Zhao, K. Aoyagi, Y. Koizumi, A. Chiba, W. Xiong, A.C. To, Addit. Manuf. 37 (2021)
101642.
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The effect of cryogenic thermal cyclic processing on the mechanical properties of TiNi based crystalline/amorphous
alloy
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T. Sueyoshi, T. Ozaki, S. Semboshi, H. Sakane, N. Ishikawa, 27th International Conference on Magnet Technology,
2021. 11. 15-19, Fukuoka (Online)
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Precipitation strengthening mechanism of a Ti-based alloy manufactured by electron beam melting
Yujie Cui, Kenta Aoyagi, Kenta Yamanaka, Tadashi Fujieda, Akihiko Chiba, TMS2022, 2022.2.27-3.3, Anaheim,
USA(Online)

Optimal Alloy Powder Characteristics for Electron Beam Additive Manufacturing(Invited)
Akihiko Chiba, Yufan Zhao, Kenta Aoyagi, Kenta Yamanaka, International Conference on Materials and Systems for
Sustainability (ICMaSS2021), 2021.11.5, Nagoya, Japan(Online)

Significant alloy powder characteristics for powder-bed fusion type electron beam additive manufacturing(Invited)
Akihiko Chiba, 2021 JAPAN-TAIWAN Advanced Materials and Semiconductor Technology Workshop,
2021.10.28(Online)

Influence of Thermal Treatments on the Microstructure and Mechanical Properties of Ti-6Al-4V Built by Electron
Beam Melting (EBM)

K.S.N. Sesha, Kenta Yamanaka, Kenta Aoyagi, Akihiko Chiba, Materials Science and Technology 2021 (MS&T21),
2021.10.22, Columbus, USA(Online)

Antibacterial functionalization of titanium surface by the formation of visible light responsive photocatalytic TiO2
layer

R. Koizumi, K. Ueda, K. Ito, K. Ogasawara, M. Furuya, H. Kanetaka, T. Narushima, The 16th International Workshop
on Biomaterials in Interface Science, 2021.9.28, (Online)

Formation of Visible-light-Responsive TiO2 Layers on Practical Dental Titanium Alloys by Two-step Thermal
Oxidation and their Antibacterial Properties

Kyosuke Ueda, Ryusuke Koizumi, Takatoshi Ueda, Naoki Sato, Koyu Ito, Kouetsu Ogasawara, Takayuki Narushima
Joint Symposium on Society for Biomaterials and Japanese Society for Biomaterials, 2022.1.8-10, Hawaii,
USA(Online)

Ultrasoft silicone elastomer as a biomimetic scaffold for neuronal cultures (Invited)

H. Yamamoto, T. Sumi, S. Sato, A. Hirano-Iwata, European Materials Research Society (E-MRS) 2021 Spring Meeting,
2021.5.31-6.3, Strasburg, France (Online)
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Ultrasoft polydimethylsiloxane as a biomimetic scaffold for neuronal cultures (Invited)
H. Yamamoto, T. Sumi, S. Sato, A. Hirano-Iwata, 8th Japan-China Nanomedicine Meeting, 2021.6.11-13 (Online)

Tuning synchrony in living neuronal networks through neuroengineering (Invited)
M. Montala-Flaquer, K. Ide, C. Fernandez-Lopez, H. Yamamoto, A. Hirano-Iwata, J. Soriano, DynamicsDays 2021,
2021.8.23-27, Nice, France (Online)

Polydimethylsiloxane microfluidic films for in vitro engineering of mesoscale neuronal networks (Invited)
H. Yamamoto, T. Takemuro, N. Monma, S. Sato, A. Hirano-Iwata, 14th International Symposium on Nanomedicine
(ISNM2021), 2021.11.17-19, Shimane, Japan (Online)

Photoresponse mechanism of a free-standing lipid bilayer membrane doped with fullerene derivatives
T. Ma, X. Feng, D. Tadaki, A. Hirano-Iwata, The 9th International Symposium on Surface Science (ISSS-9),
2021.11.28-12.1, Takamatsu, Japan (Online)

Development of Solvent-free Lipid Bilayer Microarray for Parallel Recordings of Transmembrane hERG Channel
Activities

R. Miyata, D. Tadaki, D. Yamaura, S. Araki, M. Sato, M. Komiya, T. Ma, H. Yamamoto, M. Niwano, A. Hirano-Iwata
The 9th International Symposium on Surface Science (ISSS-9), 2021.11.28-12.1, Takamatsu, Japan (Online)

Lateral voltage as a new input for artificial lipid bilayer systems (Invited)
A. Hirano-Iwata, 2021 Next Generation Nanoelecrochemistry Faraday Discussion, 2021.11.29-12.1, United Kingdom (Online)

Development of a bio-device for the analysis of ion channel activities based on artificial bilayer lipid membranes (poster)
M. Komiya, R. Yokota, M. Sato, D. Tadaki, H. Yamamoto, Y. Tozawa, M. Niwano, A. Hirano-Iwata, The International
Chemical Congress of Pacific Basin Societies 2021 (Pacifichem 2021), 2021. 12.16-12.21, Hawaii, USA (Online)

The construction of a novel analytical system for ion channels using artificial lipid bilayer based on intramembrane
electric fields (poster)

M. Sato, M. Komiya, K. Kanomata, T. Ma, D. Tadaki, F. Hirose, A. Hirano-Iwata, The International Chemical Congress
of Pacific Basin Societies 2021 (Pacifichem 2021), 2021. 12.16-12.21, Hawaii, USA (Online)

Optical manipulation of low index contrast nanoparticles with a nanofiber
A. Suda, R. Matsuyama, M. Shimura, M. Sadgrove, M. Komiya, A. Hirano-Iwata, The International Chemical Congress
of Pacific Basin Societies 2021 (Pacifichem 2021), 2021. 12.16-12.21, Hawaii, USA (Online).

Visible-light-induced photocatalytic activity of nitrogen-doped TiO2 and functionality (Poster)

Takayuki MOKUDALI, Misato IWATSU, Hiroyasu KANETAKA, Masakazu KAWASHITA, Keiichi SASAKI, The 5th
Symposium for The Core Research Clusters for Materials Science and Spintronics, and the 4th Symposium on
International Joint Graduate Program in Materials Science, 2021.10.25-28 (Online).

M=)
Decoupling between thermodynamic and dynamical glass transitions in high-entropy metallic glasses (R & % —)
Jing Jiang, Zhen Lu, Takeshi Wada, Hidemi Kato, % 140 [7] & @i/ EHFSCaTakH . 2021455 A 26 H (4
74 )

Development of high performance non-equiatomic high entropy alloys (7" 2 % —)
Daixiu Wei, Tomohito Tsuru, Norihiko L. Okamoto, Tetsu Ichitsubo, Hidemi Kato, %5 140 [5] & @M EHFSEAT
B, 20215 H26 0 (A7 A V)

IR OB DB S 2 0 U ERA BB OB (B
MEFHE, 3KFELHEES L TA I — ~AZ~<T U T /b - EHit o — « i RENE - Bk
M4 BAE 202145 H28 H (T 1)

BIREGIR T 31T % R — T ZREH KAL O & J8 i G R Ar PR A

Boa K, Tl X, g B, 54 B MIEMETER S, 2021 E8 H 31 H (AT A V)

Intermetallic Effect” on Ligament Coarsening during Liquid Metal Dealloying

Ruirui Song, Jiuhui Han, Masayuki Okugawa, Takeshi Wada, Hidemi Kato, 25 4 [0l H#&i&sBHFZEE 2. 2021 4F 8
HA31H (FrI74)

Zr-Cu-J5 VI /T T ADANA T b B—{bRAH T AEKREE « fidafb « 77 VU T 4 I RIT IR
KiG B0, ol wk, g B9, & 4 [0 EEMEFseE=, 202148 H31 H (F T 1)

NA T ha =@ AT ADHT T AERRE & B EROME ()
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W &, KiE B, Vv Vv, g HE, ATHEMBEABAY T 2 v 7 AHE E 34 mEkFEY VR
CUL2021F9A 13 H (FrIAy)

BRGNS ZB T B AR — T AR HLKRAL O 4 R G s A
HOE R, fol mk, g B, BASETS 2021 FEHEEE KRS CGE 169 [0]),2021 9 A 14-17 H (v
FA4)

Intermetallic Effect” on Ligament Coarsening during Liquid Metal Dealloying
Ruirui Song, Jiuhui Han, Masayuki Okugawa, Takeshi Wada, Hidemi Kato, H A4:J8%22> 2021 4ERKHIE K2 (B
169 [5]) , 202149 H 14-17H (A>T A )

Zr-Cu-Je VI BT T ADA = ha B—LAH T AEREE - fEdait » 77 VU T o IR T T
K& B, il i N HE, HASEFS 2021 FEKHIFRE RS GE 169 [A]), 2021 429 A 14-17 H
(Fr742)

Zr-Cu A = b =& BT T ADH T ARRREIC KT 2 B3 L OGEEERI %22
KEGEA, FIER, MEFHFE, AAMESES (B R o A & 7 B8 WEEK, 2021 4 10 H 12-13 H
(Fro4V)

Decoupling between thermodynamic and dynamical glass transitions in high-entropy metallic glasses
Jing JIANG, Hidemi Kato, ¥ ¥ ARiGeas 2021 KRS (5 128 [FIREERZ) 2021 45 11-9-11 H
(Fr74r)

NA T b E—AAI BT BT O R EE A
e, N BE, IR RGBS 2021 FFEKE RS (58 128 FIRREAS) , 2021 4F 11-9-11 H
(Fro4)

Pd20Pt20Ni20Cu20P20 /~A > h 1 B —4& @ H T A D H T AFRREEIC W9 B E ) %F - A HRIE 5
KKE By, THE R, g FFE, BEBREEHS 2021 FEKET RS (5 128 [IEEEIKKE) L2021 4 11-9-
1A Frs4)

LBEETICBIT AR —F A FeCr U H AV MAKILOBWER A EAENE RA %X —)
BUSMECR, Fomek, MEEFHSE, & 141 B4R AT, 2021 FE 11 H30H-12 H 1 H (T4 )

T RN =2 b e B S MIEOERLE ORI E O RN (RA X —)
PRI FA L, BRSE, Fomwk, MEEFHIE, & 141 & BB e S, 20214211 A 30 H-12 A 1 H
(A 74)

Zr AR T T AmnHRIKOER(EFRCKIFT AN = ba (kOB (FRAX—) |
KHEEST, Jing Jiang, FHm, MAEHZE, & 141 BIEEMBHFIEAT#ESS, 2021 45 11 H30A-12 A 1 A
(ArF4)

Nanoporous Mo-M Alloys Fabricated by Liquid Metal Dealloying for Efficient Hydrogen Evolution Electrocatalysts
(RA%Z—)

R. Song, J. Han, M. Okugawa, T. Wada, H. Kato, 2 141 [a&: @ EHIFSEFTaiE 2, 2021 4F 11 A 30 H-12 H 1 H
(Fr742)

BJE DR — T ZALEANBH%E & £ OISHICBE T HHH5E
il &, HASEYS2 0 2 28FHKRE, 202243 4 (TE)

NA T b aE—&RHT T ADH T AJERKAE & BIRREBAOMEE (FAR D)
il B, Ki& B, vy Yr, i FE, BASBEYS2 0 2 2FEREIKS, 2022 43 A (PIE)

WEMER B FE D> SR X ARFE I I HIFF 2 6 o (IREEATHR)
MEEEPRAR 55 35 [ H AHGOEERFES - BEDEREAR Y AR Y T A BSOS emREmE (R X 38
Z3%) 20224E1 A 8H (AvFA)

Co effect in the precipitation behavior in Cu-Ni-Si alloy
E.-A. Choi, S.Z. Han, J.H. Ahn, S. Semboshi, J. Lee, S.H. Lim, HASHF4:, 2021 4£ 10 J 2324 H (> T A V)

a2 e TR HE CuSnZn, CuSnAl CuSnZnAl 54 ORERAH & e[ ik
JKHEDCH, YemEZsL, WEJERE, BATSE, T2, HAHHS2, 2021410 A 2324 H (v I4 V)

VCM BRI 300 B im R EE Cu-Ni-Al B4 ORI A 1 = X A
MERIENE, EEE, EEEZ, DR, BEZEAN, TERR, BAREES HARSAFS, 20214F 10 H 23-24 A
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Cu-Ni3Al $ — oA REER DO VERK
TR, T2R, @%RE, HARYS, 20214F10 H 2324 H (FvrT14Y)

e S - ERE R M Cu-Tn B &bt OB %E
Pl AR, TAER, EffES, AAEY2, 2021410 23240 (A 74)

2 VR T Lk R—T LT=F F A 4A O AT H 55 E)
RS, SARNE, TR, EENE, SRS, Ml BARETS, 2021 4E 10 A 23-24 H
(ﬁy74/)

L= =X H LT RV g R X o TERL U 72 RALPRL T3 BB Ni3(S1LTi) A 4 ARS8 o VLR L2 1 % ik 2k
AR, oA, RKEHE, TER, £5FRE, HASRFES 2021 FHIRES ;2021 429 H 14-17 H
(Fr742)

Ta Z N L7z Co3Ti &4 Ok & Btk Fr it
KIEE W, TER, 5K HASBYS 2021 EEARE 2021 4F9 H 14-17H (T4 )

Ni3(Si,Ti) A 4 DRk & AR 1#6\%7&%’? X (X: Co, Ni, W) ¥ g2
AT, TR, 4&%RE, BZIK(\JE 222021 KRS 2021$9H 14170 (v 7A4)

Cu-Ni3Al # — o2 BB O Rt
TR, TER, &%EE, HASB%E 2021 KRS 2021 4E9 H 14-17H (A4 V)

Em%itﬁ'ﬂ ’r/rtlﬂﬁé ﬂ%u, j%‘ Fﬁ, AU ARE, HARGRSES 2021 RS | 2021 49 A 14-17
H (74 )

Cu Zgieng =y b —8420mTHES
UG, A, SEMEESL, ARSEIE, RASE, TER, AASRYES IREK - HREEVI 2RSS
FIAFFES, 2021 -6 H 28 H (A FA4 )

Cu-20 at.% Ni-6.7 at.% Al & B 5 Hﬂ%xﬂ*ﬁ:’ﬂ*@h
T2, AAR&RESS KREX - #ﬁ%&ﬁ%ﬁ? = FHRIFES 2021 6 H28 H (74 Y)

50 MeV Kr 1 7 > R L 7= & iR B E RO B RS mwf,r“fl%‘r
REVRR, o, pdE22H], RIS, TR, SR, WS, A)EA, ICHYHEE 2021 48
9H 10-13H (A>T A1)

T ATHREEAT D Cu-Ti B4 D8R E I K 2 & -mpE i Mt oo fEfd
FER, EMELR, &8RS AAMMENTES 221466 4350 (FrIA4Y)

An ensemble machine-learning approach for predicting and understanding the characteristics of ball milled powders

for PBF-EB process

Yunwei Gui, Kenta Aoyagi, Akihiko Chiba, ¥R IG4 e 2021 4K K2, 2021 4 11 H 9-11 H
(A7 4)

Correlation between microstructure and mechanical properties of water quenched Ti-6A1-4V built by electron beam melting (EBM)
Sri Naga Sesha Karri, Kenta Yamanaka, Kenta Aoyagi, Akihiko Chiba, ¥y 7Ky RiG4: 4 2021 FEEEFKTR RS, 2021
FUMH-NA (FrTAr)

EFAN—Z P EAWE L—P— B ER 7 1 22T A EEEE) &SI KT TN, o F— DR

W ER, H R, THE BN, BB ERAEEHE 2021 FEKERS 2021 11 A 9-11H(FrI4 )
BMD i£E% 72 &8 Additive Manufacturmg BT HfE b EhIC i?‘7 2E AT A —F D
OB, L BR, TOEERE, = K, Bl BEE, T RE, %ﬁ%ﬂ%{ﬁ{%%/\zozlEr“%)(%jtéé,zozl
FENMHSNH (FI14Y)

A=V I VL TDOHAT h~A X Tid8A1-2Cr-2Nb ¥ K DB & B ARIRE M T %4 5 22 &% (X PBF-
EBM 2 & A |CAT—T A B =X LDfEH

£ Wy, ~ HEEE, B £5], 0 ﬁ%k, i Bk, T3 B2, BikBRGe&ms 2021 FEKE
221 FE 11 H9-11 A (FvroAy)

7T A~ [AREMRE 31T 2 My ARG RS B AE S BB EIE B & mH T 2 O %8
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BOEEE B R, 8 T, LH BR, N HERE, H R, T SE, BRI ARIGE S 2021 AR
BERE2021FE 1T H 1A (FroAy)

E V- ARESERICB T SRR &S E ORI
MO, R, B K, F OB, R OfERE B EGE (b SRR, T S BRI RGEHS 2021
FEEKERE 221 FE 11 H-11A (I 1)

7T A= AR EMRIEIZ BT 5 7 1 ' A5 & Ti-6AI-4V G440 RIEK & OBtk
B R BE RS S T, LT B, T SZ, 5 9 mlT X ke - it MFERRa/E 1 Bl A
KT 2 HEERS, 201 F 1A 48 (Fro4Y)

Additive Manufacturing (= X ¥ {E8 U 7= Ti-6Al1-4V &4 O & 1 & — LAk AET
i SR, &% BRZE, B M, B OBUA, (R S, T &2, BARBIEMT Y= 8 72 B
T A S, 2021 £ 10 H30 H (A7 4 0)

E - LAEEERICR T ORI EE N T v S
MOFMN, R OEERE, R, HU K, B ERE F ORME, U R, TIE B2, BASREYS 2021
KRS, 202149 H 17 (o4 )

Effects of plasma and atmospheric gases on powder formation during the plasma rotating electrode process (PREP)
BOEAE HE R B T, bt Bk, R, HE R, THE B2, BASRYS 2021 K
AR, 2021 FF9 A 17T H (A T4 )

EBM ¥ > 7L B — RERBR TIZEL L 72 Ni #5854 IN-100 O % [E 258
R 0 R 1, R &, A% It & B, &0 @R, (i §iek, T3 82 BASRTS
2021 AEEFK AR ORS, 2021 £9 A 17 H (T4 )

Bound Metal Deposition {% % FH\ 7= 4 J& Additive Manufacturing (2351 DU L EB & 7o AT 2 —X D@
B OEA, LR SR, T~ OBERE, = Kh, B EE, TIE S22, BARGETS 2021 4RI R, 2021
FORANTH I 1Y)

PREP ¥k 2 s B & L Tl & 1072 EBM-Ti-6A1-4V & 444 O 1515 858 4
A i, AAA PERR, FE0 AR, (U BER, T3 82, BARSGRSS 2021 AR EERKIRRE KRS, 2021 4E 9 H
17H (Fr54)

AlSilOMg & T- B — AfEfEIE T IZ 31T 5 Mg IR & & wRelE o Btk
RO, B R, FOEERE, THE S22, SRS B, B BB, AR BOR AARSE S 2021 K
WK, 2021 F9 A 16 H (A T4 V)

The effect of mechanical ball milling on electrical and powder bed properties of gas atomized Ti-48 Al-2Cr—2Nb for
suppressing smoke in EBM-AM process

W55, T HEEE, H0 K, P SR, TIE Z, RABRES 2021 FEMIEEIRZ, 2021 45 9 H
160 (Fr74)

Single bead study on a refractory high-entropy alloy HfMoNbTaTi using PBF-EB
B R, B RS, (i Bk, RAE EE R R, TE &2, AARSEYS 2021 AR RS,
2219 H 16 H (A>T A V)

Mechanical Surface Treatments on Inconel 718 Powders for Controlling the Powder Bed Charging in PBF-EB
2 50, FOEER, MR EE], ONE RET, TIE AEZ, AARERSR 2021 A EERKITRREON S, 2021 4 9 A
16 H (Fro4Y)

FRE TR 2 b— g K DREEE @R B R O S EMERAf
L, R R EERE (P BEK, U MR, THE SEZ, BAGRYS 2021 IR K2, 2021
FIRA16H (FT71)

An influence of superheating on the microstructure of cast Al-Si alloy

& OHERE, M MR, it B, TEE G2, BARGETS 2021 AEEERKIIREE RS, 2021 £ 9 A 16 H
(Fr74)

FElE ST HE 78— 212 X 5 TiB2 R 153 5B i Wl 145 oD 3 B [ =5

FAE BERH, 0 @O, B OHERE, i BER, WS MEE, ATH TSR], THE AZ, B ARSRYS 2021 4R

FRIIRRHRS, 2021 429 A 15 A (AT 1 V)

B E—LAEEERICB T 588 ARROR—/VIVABIZ L 57 AE—27 MifilzhiE
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THE 2, 50 /K, B8 T, Tk &1, IR EREEHS 2021 FEFEFRR2021F6 A 138 (714 Y)

FEER L B EVEIC L AT ETE A v 3 kL 718 e R OB AR
T, B R R OEERE, (U G, K, TE R, BIRBRIEET S 2021 FEE R RS, 2021
F6HA13H (Fro14Y)

AlSi10Mg % 1 &' — A HEE A1 OBt
A R, HEN MR, N EERE, THE S, MR BEL B BEE AL BR BIkRiG el 2021 4
BEREFRE,2021F6 A 1-3H (A7 14Y)

7T X~ [AREMEIC BT DM RIERICKIET 7 1 & A LMoL
BORGE B T, EE BT, BHE NS, R IERE, H0 Ak, W s, TIE B2, BikhERReRS
2021 EEHREZERES 2216 A 1-3H (FvI4V)

a— )L RAF L—{E%2 AW R EBHERL 75 2 F v 7 O Metallization & ~/LF <5 U 7 UREEORIRL (FLFH)
I gfEN, ~ L F~T U TIOURFGELE S A B AR A 202245 1 H 24 B, LR (I 14 2)

Bound Metal Deposition 512 & 5 & B fEEEE (R
s B, 2021 FRE R RSB B e T LR Y — 7 v a v 7« BRASA F~7 Y 7 gaide”
2y 7S, 20219 H29H (A T4 V)

Additive Manufacturing % f\V 7= @i e B B O BRI (FBEF)
W 3R, BAMBMESIALSGH &5 1 M Ty ~—8 I+ — 202149 H 24 B (> F 1)

EIRBLEIGIN O RAFZ v « F 8 LD 1%
i W2, AARTF X %A - QAT X oA pEEEER B AL SRITH 2021 EEE | [B] WEB HE#
W T2 ok - SRR T AEERE] ,20214F6 H 18 A (A T14Y)

T2 URENAERR L7o R FEE A TiO2 FEO FRER A G FRE S 12 331 2 B MEREAm
R B, HHE OEK, RE AR, O FRE SR REN, R BT, &E LIS R M, BARS
JESEH 169 [AIR22(2021 4EFKHH), 2021 4E9 A 14-17T H (AT 1)

T X ORMAIIC L L PiFEERE(L SR

R W2, 2021 4R AL R BB BT LR ZE Y — 7 > a v 7 « AR, F=F U T ARERIET
Oy J RS N AT TAMROENL B4 ) — T 7Y r— 32,2021 4£9 H 29-30 A
(FrF1)

27> M Co-Cr 64T = — 7 O (K22 —)

HH FE, AR v, BH 38, R M2, 2021 FE ALK BB IR T — 7 g
T BRNA =T U TVERRIE T a v VRS S A~ TV T AEOEE e ) =T Y
— 32,2021 49 H 2930 H(A > T4 V)

T2 2O T BB LIS X D Al RIS AR Tio2 IO fERL & 2 o b MERTAL
LW A, R M, RS W, FORIBART X e T2 e - HivE TS ). F 1 alA
RF B HBEHEHRNE 2021 E 11 H4 H(F T4 0)

Change in microstructure of biomedical Co-Cr-W-Ni alloys with C addition ~ (7R A % —)
Sukma Suci Friandani, Kyosuke Ueda, Takayuki Narushima, # 4 [F] HAGRFE 7 0FHES [&ERNA
F=T VT A = ZAOF R L2021 4 12 H 11 H(F T4 V)

AR Co-Cr-Mo & @ O HZEE) I FE I LA 08 (KA ¥ —)
A i, EW 28, B Wz, 4 AARRRTERE T DEEHS [RRR A A~T VT A=
AOFEBIN ] ,2021 4 12 A 11 A>T 4 V)

X MEEE 2T 5 AT > M Co-Cr-W-Pt ZA & OBAMHERE (K22 —)
AH A1E, EH A8, S W2, 4R AARSETFRE T 0ERS [RBRRAAA~T VT A=
YAOHERD] L2021 F 12 A 11 H(F Y T4 V)

A5 > b NIiTi &4 ORI K ET /A HERno 2 (KA X —)
selgE KA, BE AR, RRE W2, A3 520 Bl 0 AS B RS H AL ST e NS, 2021 4E 12 1
17 H(A > T4 )

TERPRVEIC L0 MERL L 72 TIO2 IR T K OB AREETE M KT TR L AL AR o> B
WR BEE, WO, O RE, VAR RN, RS W2, HARSBEESE 170 Bk, 2022453 H 15-17 H
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Microstructure of Biomedical Co-Cr-W-Ni Alloys with Carbon Addition during Heat Treatment
Sukma Suci Friandani, Kyosuke Ueda, Takayuki Narushima, HA4ES25 170 [BIK2, 2022 453 A 15-17 H

PRRR BB EERE D in vitro BRIED 72 D34 A Tl ity )
AR Sl 718 IKE, & B, &k AR, SPe W, P8P &, (EEE R, Jordi Soriano, £ 44 [B] H A
B FERS, 2021 427 A 2831 A, o Xy vartr2— (N4 7YU v k)

~ A 7R K — BRI T D IR E R ORESE
Ve IRE, IWAR S, WA RE (B FRBE, &BF Bk, (i 7EE, Jordi Soriano, B S, 5 82 Bl AP
PR TR AN M, 2021 49 H 10-13 A (v T 1Y)

L BT LA ETOEY 2 — U ERIE SR o2 —=0 7 (KA X —)
Ve AR, AR 3, M= ik, (& B, I RS, o0F FEE, R R, PR B, 82 Bl
PR S K e S, 2021 29 1 10-13 H (v T4 V)

T RTNARNC BT DI A B — K TR R
AW R, B, (K Ky, EEF B, R ETR, F 82 [mISAWEL RS K EEFINEES, 2021 4 9 A
10-13 8 (Fro4y)

4 B AR EM 2 -V 72 PVDF £ /)~ v B 7 o o fE
R KAr, AR TR, (L 8, 5 W, 43 0F, FE &5, Z8 ER, 5§ 82 Bl HYHLEaikEs
relmE, 2021 £ 9 H 10-13 H (I 4 )

H

URY —LOEK - fEHS
REUF O LD BN, B B B W, R, R KON, P, 6 82 I AR
i 22,2021 49 11013 B (4274 2)

N LHEE —H BN RN JED A 42 T v ROVERRERTAT & A 7 L O HEEE
ek £ E0, ANE R, BESC AE, B OIS, AR XIr, Bl S0z, PP ED, 582 MM E Rtk
TS, 2021 29 A 10-13 H (Fr T4 )

IR BT D RAEIC X 5 STDP > 7 AD R\ (AR A Z—)
YH OEM, AE SR, B R, il A LR SEH, R S, wdF FEE, 8 31 B H AR
SREKRE 202149 A 2123 H (74 V)

N TAREE ~D 2 $FEMRIC L AR & a3 (KA 2 —)
Wegh SAGE A R, ML A, R O, AR RBRR, B O, LA ZEH, PR B, A3 FE,
%531 [0 B AR A EAERE RS 2021 £ 9 H 2123 0 (o4 Y)
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“Optimal Alloy Powder Characteristics for Electron Beam Additive Nanufacturing”
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Online registration
Please register by Sep. 26, 2021 (Sun.), Japan standard time.

#We will send the URL for participating in the seminar to all the li by the date of the seminar.

https://forms.gle/ohavRgnbJnXxuerM6

Contact: Division for Interdisciplinary Integration, ( //
Liaison Center for Innovative Dentistry, Tohoku University ’k

Email: kanetaka@dent.tohoku.ac.jp
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