axst - BhEDEF

(PHR : HLBES)

Design and Producing Field (Field Director: Tadanobu INOUE)
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We are striving to develop structural materials that overcome trade-offs such as
strength-ductility, strength-toughness, etc, through a combination of experi-

ments and numerical simulations.

IRENRIEMFIDIL—T (BOFR GL)

Vibration Control Materials Group

BEERE— RRIEICKDHIR - THRS - BRESEZRAELET,
Development of vibration-control / fatigue-resistant / high strength
alloys via plastic deformation mode control

Aichi Sky [2s]e]

A Mechanical properties

ANTOWEICKD B-TiaE
DERE— Nl
Deformation mode control
in B-Ti alloy via

ST HliRS > / \—iERaFE
Development of a
fatigue-resistant seismic
damping alloy

N
R DEELES) & AHIERET
Dislocation collective motion
and material design
T. Sawaguchi et al., Scr. Mater. 99

(2015) 49-52. I. Nikulin et al., Mater. Lett. 230 heterostructures
(2018) 257-260. X. H. Min et al., Scr. Mater. 102
(2015) 79-82.

Other topics: 582D 3D/4D 4 X—<> 45 3D/4D imaging of fatigue
processes (F. Yoshinaka et al., FFEMS 42 (2019) 2093-2105.) / A 2§ EE 12 @

\_ FRARREAET Microstructural characterization of internal friction )

BRI IL—= (IIFRF GL)

Superalloys and High Temperature Materials Group

| #tHIEREr /Material Design |

| TOtRADFKELL /Process Control |

HEANTOSSL
Aoy Dewgn Program
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Powder Metallurgy
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ERF-TTOYRESE  TOrRAEGW

VIV Interface
dislocation network

Rafted structure in high

temperature creep i
Ni 28ESOFBEIERMELC & 2RREEAL Casting
Strengthening of Ni-base superalloys by finer
interface dislocation network

TSRS S MR IED /NS Y R
[CENREMEIZRIRLE T,
Development of metallic and
ceramic materials with excel-
lent high-temperature strength
and environmental resistance.

X Papers
« T. Sugiyama et al, Oxidation Resistance Improvement of Ni-Base Single-Crystal Superalloy Melted in a CaO Crucible,
Metal. Mater. Trans. A 50 (2019) 3903-3911.

EETO L AORBL & AR
LKV EREFEDOE L ZRD T,
Improvement of high-tempera-
ture properties by controlling
process and microstructure.

k Y. Mori et al., Alloy Composition Screening for Ni-Base Turbine Disc Superalloys Using the Creep Property of Single j

Crystal, Metal. Mater. Trans. A 51 (2020) 2035-2043.

BEBMERIRI IV (R)II%EE GL)

Light-weight Metallic Materials Group
| EHMPESBEESBMEIORIE /Development of innovative Al and Mg alloys |

EAEBTEER ALGEP Mg GRICEBELTNET,, MY Samikiez
B#L, BENGHEBRTEHET 3T BEOSEILPHEREEZS
93, WHRREICEULVLEFNGERESBMEORRZT O TVETY,

We have engaged in research of Aland Mg alloys 2
which are among the lowest density metallic [ERCESZENNIEEE 2z
materials. We have tried to develop ecological i ’
and innovative light-weight metallic materials &g -

via understanding of alloying element function
and multi-scale microstructural controls.
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Plasticity Processing Group

NI CHAGEBZREL T, FEOBNERMAZRIHT 2 &%
BiELETY,

Creating metallic materials with excellent properties via microstructure
design by plasticity processing

| MHBIR O X /Processing |

HBETOERNSX—9 (BE, 07
#, OFHRE, HHRERLE) OEE
HIRSERODIEE

Creating process
parameter maps
via a combination
of thermo-me-
chanical treatment
simulator and
numerical
simulation

= 70UV THaf7Z S
/Controlling structure at microscopic level
B TERNIC < V\BESSE & 2 DfE#EE

Development of
strong, tough
steel and its
microstructure

T.Inoue, H. Qiu, R. Ueji. Metals. 10 [1] (2020) 91. Y. Kimura, T. Inoue. ISIJ Int. 60 [6] (2020) 1108-1126.

| XVUAR)THEEZHIE /Controlling structure at mesoscopic level
BATEHEIRIC K DEBDRIET S FRIFEN DR EZHE AT

Studying effect of layer construction on tensile deformation
behavior of Japanese-Sword-Type steel sheet e
R. Ueji, T. Inoue, Mater. Sci. Eng. A 764 (2019) 138217. AT

BREEMEIIL—T (ER=ZGL)

Computational Structural Materials Group

KIIW—TF. ZREICHINUHEY S 10—y 3 VICKDBEMRIOFEFRIEREZEELE T,
The aim of the group is to predict the properties of structural materials by performing multiscale simulations.

FIRT =) F-RERE - HFEHEE. TEM 8RR
Nano-Scale : First-principles Calculation - Molecular Dynamics (MD),
TEM observation

(1) MESBPERACYDRZTENE EATHRICHREARE . Thermodynamic stability and
precipitation strengthening mechanisms of carbides in high temperature steels © .
(2) BCC &N S AIRMUDEEER. EiETsRe OBEER . Interaction between
screw dislocations and solute elements in bcc-V: Strain energy decreases by screw
dislocations binding to solute elements.
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Macro-Scale : CALPHAD - Phase-Field Simulation
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(3) Al-Cu %742 kD)L RRE#REA . Prediction of Ostwald ripening in Cu-Au alloys
(4) CALPHAD JAIC K BRIFHREATFRIE T )L DBFEREL . Development of a
CALPHAD-based grain boundary segregation model (5) Mg-Zn-Y £ZEStERAER
&3 LPSO @& mAEAZEA . Thermodynamic origin of solute-enriched
stacking-faults in dilute Mg-Zn-Y alloys .

2.098 mol%

Refs. (i) M. Souissi et al., Scr. Mater. 178 (2020) 290-294. (i) M. Egami et al., Mater. Des. 188 (2020) 108452. J




