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h5, (b) ITRY & > BEMBEEOBHIC & B ELHRHENS.
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EPERAROLOOEFRE L THELEE TORBL
N, E - MEOROBHMECRFEDECEDNIHB
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TLIRAEZBETEDLDOICLTLET.
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MHE—

2. EMFECYIARIEICE T B

MBS, REREODRBOREYRTLAELTEES
NTOLEY. BRARETIE, MESHOPTLHRLSE T
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W&ET (B3). SOFCICE>TEERBABEMTHS [
T VR—3x0 ] IZRIEL, ERREICHIT MR
MefBL TOET.
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IR A D)8 ETHRET B UNIVIERSTIEREREY D
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K2 FESHHNSERCRRERESRERT V2 v VAREE SEHRE
RFICHF B RMRREICHN T B LRRREOBMARDIREZEAT 5%
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Electrical current

Ha2.CnHpm

Interconnects
Single cell[_
=]V

-Boost a voltage

by connecting cells in series
-Separate gases
Air

v
Electrical current

X3 ERECIAREROBES. IMNERORBEICRIERVEERT Y
2—0%7 . BRICHIT MY, BERIEEHEERABENEREN
£9.
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IRIVF—EEE LTOEBMRICO 2 —HhR LT, #
BRZETEONBTH SHKRIBREICER TED AR
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BEDEIL YA bITREBENICESS B, NV RiEEHIE
IC&YUn—piMEmESBLEZT. NV @SR, #HO
BEFRBEICL > TRESND D, WEIHHESR" SPring-8”
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Mg,(Si,Sn) TIZE48 - BN BEAFIRT 2 & THREZ#E
AL, 72/ VEERELTHBT R & TRIzEER.B
IELTOET. BFeSi, CIRREASBEVERETRISERR S
DERTOLRICTXRASQATREBEHELET. AMEHR
KRBT TR REM EMRAMDOR EANEETTY.
2. THEAESE - SR a8, LEvhE, SEE—
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AF i H
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SREIEMNI’BIN TEELYT. BAMLICHEOTZT 58448
P81% APD ([FERREIC I+ TR <BSAFM AT Z3RFELT
LEAEFT. RTFVURBOLD ICHBEL A RREA ICEE
MR OKRETTlE, RBODERRREHAGHONEHIRE
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BV OB PREEER I 2 RE DI a1 SRR
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HEIDEILETDCHICE, HHIVWIERPOERBEIL%E
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BREWTLEEERETETE S, TROMLEPREBAN
FEIRIGDREICK > TRREINFT. [TEEANBIHD
TE/mEHE T, BROBEPEELERT B-DICRER
#EELZT. ERUICRSHE, MRASE, S@BEOR
5t, AR, ERITOERBEROICHIC, MBEHNIFEERIC
KO THRERNAERLET
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FEHNEREBH>TESEATHRZDUHOTOLS D
OREBHERIENEARNATREADICLTOET. 332=
T—y3vEVDDOF vy FR—IVERBNICT>T,
REICHITDERDAOEEZBRTENIFEEMOTOET.
BIEBEL T, KREB/NIRICLT, c<SADRR%E
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RERBEBEBILBHOMREL, BN, HRA, REA
HRL PO T IEE L.

pmsts (CLSTEM-HAADFI

e

el f7 XS
it 4NN |

g 1aum |

(a) TiNi/Sn ERSE T Half-Heusler TiNiSn 2558 & B8 facet DAL , (b) Heusler Zr(Ni,Co),Sn 4B Half-Heusler Zr(Ni,Co)Sn #7t , (c) ££47 Si
& Fe;0, DEELIRTTHEREIC K B Si0, 5381 B FeSi2 #84B4E#E , (d) 38T B Fe BHBIERAIR L RINITHTE 95 Laves 48 (Fe,Cr),(Nb,Mo), (e) E2, Co;AIC BifE &
DRARSE APD, (f) SAELTE D —4R4AE : aCo BB Kk — Co,AICHFH , B S A5 , FBEHH DCP 5 X5 .
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THRNICRESNTOET. EFREE, 2R - BB
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A—%ERALICARBLE—REBHEAZRITLTOLET. 8
FREBHOEARAZLITDI-ODFEBR LT TH
Y, FHBEIRRTIlE Bayes BB EDOHEBFBLTA
LTOETY. YARETIE, ROARBREBICZLEIEL
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MET—<IcDWT

1. BHESEMH

BEOHEKT/NA RFBRICEK > THIIRKEEHIHL TH
Y, Joule BICKBDIRIVF—BIRICK DHEHEZHDENA
BBER>TOWERT. —A, YIUF71040KRBEEEN
3F/ REWBETIE, BRICK> THE:HETZIENT
=T (E1), “ORAEPBH/SNTOET. €DFEBTN
A ZO}EDRZRKILT BI-OD, MRARSHPHSRFIES
EEEORBETE > TVET.

ORY FAE—X—PRANFEEX—EVEOSRERETH
WBRAWEM A, HOTREEO T ICEHT 3188 %5
B1cDIl, BFMICED L BREBEHR ML OTHFEFF D,
BOBSREEBEREREAMI I 2FMERRETE>T
WET. TIET, FFEICE > TBFRIOMREERT
B &, HOEHBYG Curie BEH' 500 KA EE(LT B &%
B35 MM L & L7z [npj Comput. Mater. 2020].
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1 BHBEERELRBEAERSLEIVF 7 IO/ RAEICSITS,
BRICK HRUFEREOBRR.

2. RME - FEICSIT ST/ EENE

BITNARCBNT, RFOYA IHF/ RT—JVET
MiBltend &, MRAREILIT TR<EXE - REOHRPE
FHRMERTER<BOTEFY. B, K@ - RE TR
WERBICIEOVDEDNRNBEH'DY, BRI B ORGSR
FESOREVERTRZSLS /BETI}, RTYYv D
REABIRBIRMMEAEHSBHICLY, BREGRAEVRE
ZWMBEN DY FT (H2). XDRGHFIYWRRRISTLT,
E—REFTENOERZRLSE, XOERICHZILENG
AR ROCTEZBELTOHET.

Ny REDERICE S
IXIF— REVHEEECFvryT7OER IRILF—

2:Rashba I R%#FA LT R E Vi /RE D2 X [PRB-Rapid
2018].

3. MRHEREERE

BEMN EBMME T, BRBEDERBDIERDENS
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STDICHITIE, R EBR T BEDRYE % 2T RIRERH
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(AL TOhET.
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1. (BB AR OB
BREDFEBICESL TRV Y TSy MR OH#
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WET. CNRERBEAIVTSV FEOBOBEMI R
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2. EELRERRAOES LESRE TCORIGHIE

CO, PHHRRHNFEE - B THRAVICEL<B>TLS
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MREEE (@a (EHEE) O3 E) TR, BUEHE
BREOEVSHTHLREKBEDOER (L)—2) 2#4£L%
. MARBOBEEL, RAOAKEHNN—RO— RN TEEHIN
BBEICREICHOVU—TTIY, 28 - BlEERURTER
EEBH Cldo ) —TERBFOMANELD LY —TES
CRVUET. COLOIBESE2F, MAWOL Y —TEH
E&ﬁ?ﬁhﬁ@@%@%ﬁ&éﬁ%té#bfmiﬁ.i

, BIRFIE, MBORER - INBICEEET 371-, RER
ﬁﬁ%ﬂztﬁ@ﬁﬁﬂﬂ@@% SEHCEHE L TOET.
3T VYUY - IR AR 2 —EV BHMRAIE & SRt

JIvhIVYY (B3) OR—EVYSEEBEEEHE(C
&, BENESESHIEICERASNTOET. AL 2041
FEFTICHK 39500 EOELEN'RAE N, SHELL - RIB
BEERLITEREORETCHY, LVUBERSBEMEHR
HENTVET. HAERETIE, NiEEE TAIEEED
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Chemical Processes
- Hot corrosion/Oxidation
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- Fluid dynamic simulation

- Surface engineering

=,

Engine Material

L]

High securit
& reliability

High pressure

turbine (LPT) blade

Low pressure




jine Triangles)

BWEMN—KEGST, DxybI DU BEES—

 CREERBNICE D/ DFELEEY, 8E
&Y SHT0C YR JET (Jet Engine Triangles)]
IREL, DE(FEMA—H—, TP A—H—,

ﬁf:;; « BEERED

a5RL—ay
oo (FHBE)
rocessing

- Wrought process

- Cast process

= Additive manufacturing
- Thermal barrier coating
- Solidification technique

Environment
friendly

r
BL
’ Physical Properties

s R&D & Characterization

- Creep/Fatigue properties

- Thermophysical properties
ﬂ - Nano-structure analysis
f

- Microstructure analysis

Mechanical De5|gn

-Creep
deformation

-Fatigue strength

-Crack
propagation

o= I -
12§ d
- - ‘

BERZ-ZIR et %R hEAL-HIR MEET - e

X
A AV

9 %
HRIEH- %2 =E0Z-P% KSR BH

Physical Propertles

-Thermal properties
-Electrical properties

'_.;_'_"__T—_
T

-Optical properties r’
-Magnetic properties

BE-HR BREANZR iR ’E#&& SfEate ’E%ﬂi

BRI RAHEA-BE e "‘“ﬁbﬁ

Surface Engineering

-Environmental barrier coating
-Interfacial reactions
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