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1. Takafumi Fukushima, Arsalan Alam, Amir Hanna, Siva Chandra Jangam, Adeel Ahmad Bajwa, and

Subramanian S. Iyer, “Flexible Hybrid Electronics Technology Using Die-First FOWLP for High-Performance
and Scalable Heterogeneous System Integration”, IEEE Transactions on Components, Packaging and
Manufacturing Technology, 8 (2018), 1738-1746
RETN\AR BEYAX BEEMBOFYTERRGHIEITBOIAAT7U T I MR THEERETESIL
FUITNTNARDHFLNAVTIL—2a0 DA EREER LRI THS, FyTEAREMEELTITE
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2. B Blz, B i, K& A&, B #, "5EH, “RDL-First FOWLP #ffizFfALf=/\(~kO%7
LWILFSTIVER E~DRBRK, BEFIFRBEFRE C, J103-C (2020), pp.183-185.
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3. Takafumi Fukushima, Yuki Susumago, Zhengyang Qian, Chidai Shima, Bang Du, Noriyuki Takahashi, Shuta
Nagata, Tomo Odashima, Hisashi Kino, and Tetsu Tanaka, “Significant Die-Shift Reduction and pLED
Integration Based on Die-First Fan-Out Wafer-Level Packaging for Flexible Hybrid Electronics”, IEEE
Transactions on Components, Packaging and Manufacturing Technology Letter, 10 (2020), 1419-1422
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4. Miao Xiong, Zhiming Chen, Yingtao Ding, Hisashi Kino, Takafumi Fukushima, and Tetsu Tanaka,

“Development of Eccentric Spin Coating of Polymer Liner for Low Temperature TSV Technology with Ultra-
Fine Diameter”, IEEE Electron Device Letters, 40 (2019), 95-98
EREBEIXRFEOHEHARDHERTHY. Al FYTELTHHFEN TS 3D-IC DEEBEERZELLSD TSV D
AT — it IEZE CVD TG RAEVERICKYIEFBRBHIE R AIF) THET S EITRBI LI,
ShIZKY 3D-IC DEERFELEFEY. CVD MEZRA TOW-EHKERICLD)—IVDRELRRTES.

5. H. Hashiguchi, Takafumi Fukushima, Mariappan Murugesan, Hisashi Kino, Tetsu Tanaka, and Mitsumasa
Koyanagi, “High-Thermoresistant Temporary Bonding Technology for Multichip-to-Wafer 3-D Integration
With Via-Last TSVs”,

IEEE Transactions on Components, Packaging and Manufacturing Technology, 9 (2019), 181-188

E7SANETESBYICEHDOBRRTFYIE—ET=RTERET 515D Multichip-to-Wafer HHTIZBET 5
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T400°CEVNT O ZADBEAA A EELAY , 3D-IC DESMIEEELEFS.

6. H. Kino, Takafumi Fukushima, and Tetsu Tanaka, “Investigation of TSV Liner Interface With Multiwell
Structured TSV to Suppress Noise Propagation in Mixed-Signal 3D-IC”, IEEE Journal of Electron Devices
Society, 7 (2019), 1225-1231.
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7. Sungho Lee, Rui Liang, Yuki Miwa, Hisashi Kino, Takafumi Fukushima, and Tetsu Tanaka, “Multichip thinning
technology with temporary bonding for multichip-to-wafer 3D integration”, Japanese Journal of Applied
Physics, 58 (2019), SBBA04-1 - SBBA04-7.
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8. Murugesan Mariappan, Kiyoharu Mori, Jichel Bea, Mitsumasa Koyanagi, and Takafumi Fukushima, “High
Aspect Ratio TSV Formation by Using Low-Cost, Electroless-Ni as Barrier and Seed Layers for 3D-LSI
Integration and Packaging Applications”, Japanese Journal of Applied Physics, 59 (2020), SGGC02-1 -
SGGC02-7.
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9. Takafumi Fukushima, Mariappan Murugesan, Ji-Cheol Bea, Hiroyuki Hashimoto, Hisashi Kino, Tetsu Tanaka,
and Mitsumasa Koyanagi, On-Wafer Thermomechanical Characterization of a Thin Film Polyimide Formed by
Vapor Deposition Polymerization for Through-Silicon Via Applications: Comparison to Plasma-Enhanced CVD
Si02”, Journal of Polymer Science, 58 (2020), 2248-2258.

WEEIMENVTSZXT CVD 1245 Si02 & TSV SAF+—[E. KOFGVINTOBERALNELVERAELE
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10. M. Murugesan, A. Takeuchi, T. Fukushima, and M. Koyanagi, “X-ray computed tomography studies on directed

self-assembly formed vertical nanocylinders containing metals for 3D LSI applications—characterization
technique-dependent reliability issues”, Japanese Journal of Applied Physics, 58 (2019), SBBC05-1- SBBCO05-
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1.

"Triphenylene and tetracene based porous sheet: Stability and electronic properties”, I. Muhammad,
U. Younis, H. H. Xie, S. Ahmed, Y. Kawazoe, and Q. Sun, COMPUTATIONAL MATERIALS SCIENCE

176 (2020) art.

We find that the TP-T sheet is stable and exhibits a direct band gap of 2.1eV, which can be tuned in the range of 0.55-
2.08eV through various techniques including uniaxial strain, doping with B, N, P, Si, Ge atoms, substituting hydrogens
with fluorine atoms at different positions, and stacking the sheet in different configurations. Especially, the B-, P-, and
Ge-doped TP-T sheets show a narrow band gap of 1.58, 1.53, and 1.08eV, respectively.

"Graphdiyne-Based Monolayers as Promising Anchoring Materials for Lithium-Sulfur Batteries: A
Theoretical Study", Muhammad, Imran; Younis, Umer; Xie, Huanhuan; Kawazoe, Yoshiyuki; Sun,
Qiang, ADVANCED THEORY AND SIMULATIONS, art. 1900236, DOI: 10.1002/adts.201900236.

(JAN 2020).
It is found that the porous graphdiyne-Based materials offer more space to accommodate lithium polysulfides with
moderate adsorption energies and the anchoring permormance changes with substrate and the size of Li2Sn
molecules: BGDY has a strong chemical interaction with lithium polysulfides due to the large charge transfer as
compared to others.

"Applications of aesthetic pentagon-shaped stereo tiling employing pentagraphene carbon-star walls
and embossment design”, Hagita, K; Kawazoe, Y; Ogino, M, AIP ADVANCES, 9 (2019) Article

035001.
A three-dimensional pentagon-shaped stereo-tiling concept has been realized through use of penta-graphene carbon




structures, although mathematically, regular planar pentagon shapes cannot be used to completely tile the Eudlidean
plane. The proposed discovery facilitates math-rule-based generation of beautiful designs comprising star shapes
formed using regular pentagons. Two aesthetic designs have been derived using the deduced logic.

4. “Phase diagram and composition of water based crystalline phases in hydrogen — Water binary
system”, Ravil K. Zhdanova, Yulia Y. Bozhkoa, Viadimir R. Belosludov, Oleg S. Subbotin, Kirill V. Gets,
Rodion V. Belosludov, Yoshiyuki Kawazoe, Solid State Communications,
https://doi.org/10.1016/j.ss¢.2019.03.002, Received 6 November 2018; Received in revised form
2 March 2019.

The original approach developed in our group is applied to describe the phase diagram on p-T plane and phases
composition for hydrogen-water system in a wide pressure and temperature range and for prediction of composition

and thermodynamic properties of hydrogen hydrates. The p-T phase diagram was calculated for pressure up to
2.5GPa and temperature from 200 to 330K.

5. “Weak interlayer dependence of lattice thermal conductivity on stacking thickness of
penta-graphene”, F Q. Wang, J. Liu, X. Y. Li, Q. Wang, and Y. Kawazoe, Appl. Phys. Lett. 111 (2017)
art. 192102.

We systematically investigate the effect of layer numbers on the lattice thermal conductiveity of the stacked PG
structures by solving exactly the linearized phonon Boltzman transport equation combined sith first-principles

calculations. We find that the lattice thermal conductivity of the stacked PG is insensitive to the number of layers,
which is in sharp contrast to that of graphenes.

(SEIPEEIRESEIESE
6 Fabrication and Dynamic Viscoelastic Properties of Silicone Rubber-based MR Elastomers with
Silicone Qil, (T. Tian, M. Nakano), International Journal of Applied Electromagnetics and Mechanics,

Vol.59, No.1 (2019-3), pp.349-355.

Isotropic and anisotropic silicone rubber-based magnetorheological(MR) elastomers with various concentrations of
silicone oil were fabricated, and their dynamic viscoelastic properties were measured. The tested results showed that
the sample with a higher concentration of silicone oil had lower zero-field storage modulus and larger storage modulus
increasing rate.

7 A magnetorheological elastomer rail damper for wideband attenuation of rail noise and vibration, (S.
Sun, J. Yang, T. Yildirim, D. Ning, X. Zhu, H. Du, S. Zhang, M. Nakano, W. Li), Journal of Intelligent
Material Systems and Structures, Vol.31, No.2, (2020-1), pp.220-228.

A tunable magnetorheological elastomer rail damper that works on the principle of a dynamic vibration absorber has
been designed, analysed, characterised and experimentally tested for the suppression of railway noise and vibration.
The new rail damper incorporates variable stiffness magnetorheological elastomer layers, whose stiffness can be
controlled by an externally applied magnetic field, to realise adaptive characteristics.

8 Development of a smart rubber joint for train using shear thickening fluids, (J. Yang, S. Sun, N. Guo,
D. Ning, M. Nakano, H. Du, S. Zhang, W. Li), Smart Materials and Structures, Vol.29, No.5, Article
No.055036, (2020-5), pp.1-14.

This paper proposes a new design which uses the shear thickening fluid(STF) structure as the stiffness changing
component. This new joint was developed and then tested using MTS machine to characterize its frequency-dependent
characteristics. MTS testing under varying displacement amplitude at fixed frequency was also performed to investigate
the influence of the varying amplitude on the effective stiffness.




GPUs.

(Ea—vr~wii A F—T=—Z (M) BHEFHHE]
10 “Multi-FPGA Accelerator Architecture for Stencil Computation Exploiting Spacial and Temporal

Scalability,” Hasitha Muthumala Waidyasooriya, Masanori Hariyama, IEEE Access, 7, 53188 (2019).
The key to achieving high performance using FPGAs is to design pipelined accelerators. In this paper we propose a

9 A semi-active suspension using a magnetorheological damper with nonlinear negative-stiffness
component, (J. Yang, D. Ning, S. Sun, J. Zheng, H. Lu, M. Nakano, S. Zhang, H. Du, W. Li), Mechanical

Systems and Signal Processing, Vol.147, Article No.107071, (2021-1), pp.1-21.
This paper provides a solution to improving the vibration-reduction performance of the semi-active suspensions to the
level achievable by active suspensions while avoiding the disadvantages of active control. The experimental results
demonstrated that the new suspension has brought better vibration-reduction performance than the passive
suspension and the conventional MR suspension, and that the vibration reduction performance is comparable with that
of some of the active sustem reported.

multi-FPGA accelerator architecture for stencil computation by scaling in special and temporal dimensions. According to
the experimental results, we achieved a high power-efficiency with competitive performances compared to high-end
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- BT OB RIT/R 0 5 DEESES B OILR A Eik LT
MEESDOTERNEEND,

Wi T

i1, ~4. FTOFF@ME
DE FEESHAIL KV
DLAFEAEBELSHTLSH
(AEDT7IRTYb) F-BE
([CTEEE S BFAIL 1= (AR
RICEDEXZRHOT O
L) IV TS D, 5
IDIZEHEL TTFELY,

A CCTESHEXRIOF L.
FEXRICHEUOH=LZIYA -
Bit.

(BN TWD )

AR D & 512, MBI WG TRk B ORIE % 7TRe & 7 5 i
FTOREE RSM) ZBRFE L. Tz 5 L CEHELRFFM,
TEBIIFRNT &2 ATREIC LTz, & L C 2 AU S < MPBIER G FEA
BESSCH# AR S, 2O BRI ENHEM IR I T\ 572
T TR MERRMIEE, BT FIER ENFL R REFEZITL
DI SADEEIZEAIIIEHINTWSL LI THDH, 2D
RTHbARTa Y =27 FoORENRE LTS5,

BARBNCIZX, Rl DRER [ A v S ABRIFK E SR % &R
BREE T CHW S 720 O BiRIRESIEE T S A 2% T Vo8 7 TR
A&tt & 2[R BA%E . ACS Editors' Choice (238 H X7z MEKIEZF
J1EERE ) Te & SRRSO BB 2 T N 6| HEE
2R ER - B bER T D70 8 B R A LT
T35,

—J7, REIEEL D3 TR L — g o OHIERE A~ D RS
BT T a—FNTETCWDS L5,

Flo, FEXESBTORIN E WO FREIIREEH L &S D8,
BHPERIRO BV R AMEORALRN F U LA A EMD S
B~OEY < g EITRHMi S b,

(R 45372 550)
Bz LT 2 pESE « SEREIC L0 Bl s g 35 2 L
s n s,
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(LEDORA L F)
HW AL CHE—7 y N T D036, ¥4 BT
THIEMIC T 7 —F 325 Z L REEN D,

P (OZfHFTL7EENY,)

O. BENTHEREEZ HT. o, THEESFAIH] ITHEY
<M 22 TV 5,

2. BN EITEET TV AR, THEESBAI) 1Ok
O < WZIFRE 2 7%,

3. EREHEREERTCVE EIEEARNLO0, [HiE
SRR ITREOMT < ATRBTHEIZE VY,

4. e RIIMICEN T S 1XE AT, THEED A 1
it O < Bl & WRF R 7200,

. 7OV )rDOMREDEE

R
NBEEDEFRRE. D
BEEMN+RITTERSATOSD
DERNLFHELTT LY,

(BN TWD )

2018~2020 4E0D 3 4ERE CRME 4 24 1 67 | HH ., [EEE
10 14 214 ETH, FE 34 8 281 [ 7 H O @ka7e ooty % 18
LTWa,

T CHLENSOBESITIEFIENSNTEEL TV L
Wb

ZO—2L LT, MAFETHD MHEHET W JIEE (RSM) |
I, FERTOOLHBRFEDOT AT AT LR T 0 75
LZHFEBE L, U F 7 LA A BMOEMHK 2 70T 5 8%
EREF OB EAT 5 & T, Bric RIS HEANELE A IR D
BRI 72 UL A B B O RS RWVIZEHIi S 4L 5

Fo, BIEHA J RX—va VAlET v 7T A (SIP) T
SRS, MOBF%E 7 L — 18] ik E LRI
fTLCWA,

BUfG L2 B IZ OV T, 2 < OB RRR R EnD
LT, ARNCIEA LTS b0 LM En 5,

&
&

(R+537205)

RERELE OWMELE L - EIRT, BERDIAN D 2 & 03 HIF;
SND, (EEIZan THOZETREDBRZ 5D L O3 #E
LWWd LIV,

(LEDORA L B)
WERMEEOERICEA L CTHE A2 HiET 25 2 &R
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s n s,

V. SHHEZBADERAFPENICEIIMRIZONT

BEN (BN TWD )

T LoV CERER < BRI RE L LT, B TR
HIEH L 7 AR BRI O RHERIRITIC X - TH B G o l EE
PEAAERE L, ZNABEBRUSNOERRE Y v Yz 7 MO b R
LABRIETWND,

ZDO—o2L LT, AT aY=y b —F—OFEFFIRHZIL
IRE T ay AT AHE (2018~2022) [ A HE G D72 6
DOFHEEOFEA] O CTO L LTEE L, RAF—4lTk
O BIERE R A B L, £ LT, YRR LY ikE
A ZIVAZHE D B EMR DR E R AN T 5 Z & A ATRE &
20, VF LA L UEMBREDORIZT 41— KXy 7 ENT
W5 Z EiFm<FHii Ens,

(R+53 7250
Brlz7e L

(LEDORA R)
Brlz7e L

V. R&FHE

BEI ~NVNZBFEA. ATOD I MEREMITEHEL TTSULY,

FEERCHIE O H A 7 Bid, B=Rx X —21Z L& L THAERIKROREL LY AT LD
M EIZIERICEECH D, LL, ZOBEBROEMEIZNE CREANCE S S ORHLTH
ol ZHAUTX LT, A7 vy =7 MIFFBLENG T 2 LV O & BN OBZE, K
SR OB, P TIARRI e & REITICESREZE S BTk E b o TAREL
BHoTWHT, EERAO=—AZWMY IARKG B2 T TN D, FRZTRLF—2#{k &
WO B TAZOIRF=—XIZHEA LT D, S5, FRAFMEESC, AR
BERE & OEHEEIC L DO T U Ny hETTHA a7 E, MO THERZ DO &k
b,

ZOEBELENZLD L LT, kDX 27 ey =y b —F —O R #0251 5 225
FRLUEHIETVREE RSM) 2A7 Y =7 T E#ElL, BRELLEZ ER”BITD
b, BREICIE, ANNEEOXRIEZEdE L, BEI7 v 27 7 AOBE, (KR TORE ek,
I E R AR D i At W O B O RE & HilfE 3 L UEEERIE TR k72 E 2 B L T\ 5,
INBICE-T, TNETTERDPSLEHBERBIROREORIE, T2 e s L, M-
ZOWMA, Kifilg EOMELORGHLERL T M 2T 5 2 LI LTV D,

INHOERFIT, ZNE TCOBRBBERORFERE L, ERIELI 0L PHEIN, &
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<FHi S5,

FHE L LT, 2018~2020 FF0 = CRME S 24 1 67 | M, EEES 10 {4 214 & M,
FEA 344 281 5 OAMTE G, FKin HBERE [ A AR/ EEE 2 SIRERE T T
AN =0 O EVRIRERIEIT A 2 %2 T 8y 7 BT RS L HLFIBA%E. ACS Editors' Choice (2
BN MRRRm R 7oL, HRREAROEBEIIEL T TORn 6 KEDOEML -
P BIEER L TV D,

EBIIEYTELVEATIEY , Fic/mBiEE e LT BOFRYE A /) X—vay - =2
VAT AT 0 7T A (2018-2022) ) (CSE, # EEMLO BRI A LS D AR L EE O B
FR0, FEHEBMOBMR A2 EITHIMY HATND,

MU PEEIRBLC B e 7 e P =7 N Th Y | EWREEEM RG24 —%2dl & Leadr
s D AR ARBRAFFERERE L L, A7 0V =7 b O Z TS o REEH ~ R, Hi
OIEHEALICEBR L T D R BENL TS,

SO E LT, FINRINIIM B O 53 FALFREE W B LRI E & OB Z S 51T
DTV D & —EIBRES | e R B ORGHESHZ 2 2 K 5 R G o5 LD TH
M7 7a—Flkd tEZ DD, £V ERTHTFENIFORY ~—7 7 VRO EHE
XZ V) ZonFIZhesd LIRSS,

AKTwYx s TR LIEELZ BENOIMREESEMAL TOWLRA BTSN D A, 45
%, RO TEE DEEBR OB EMNT 2 ED 572012 h, AT u s ML 5%
Ex S DICRELFEHRICHEE L CTAEELED, KIRICELRSEL 2RSS, TTHH
HEAUBHT L 2 K5 B2 8 (X PN A2 9 72 &0 9 T, oR RN B, EEBER
BEORBICFHG TELZEBMFHIND, FFFFRERLMILL TEEL L TRV DL D
HEDH TN Z EntIEIND,

BELOATRL—Ta VHEATHEN, 512 ORES B 2B L CHEEITHETLT
LZEnHIfEEND,

(BIRISHT HIAMABHYEL =L, BBELTTSLY,)
BN o b, EXRREOEND S, BRIERREHL TS T Y =7 b THD Ll S
no,
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2020 (& FI2) EEHRTOD/ME B HEHREE (AR

FEBRRBOSHL-HRIOSIM

JOo Iy & BERMEME IO Y ~ (Fusion Research Project of Tribology)

FOoz oM -5 —0OBA K4

RERZRMEARPARE 2 — &iR- TR 08 &)

BMEAH (O RBREENS 2020(5F2) FEFET)
(1) BAWMEEM., BERUAE

1. B#®

BEEEREMIEIEBELIFEZILILD. HoIEELF. AFRBICBTIMEMNIRIILY—FRELE-
ZDDETHY . ERFZHESEZROBEAHISLBOTCEELREMTHD, RICTUDUEIYDEERMNERL
T.REHN 122 4M LT HEEORFREMBITER 1 Ik 7569 EAEXEL, O LI, EIRILXF—1S
LI ORFMIECEEER LLBECEIERMEDZEEDNRIIKE £2ALELT GDP O 2 %IEETH
HTENRBRYRLIEBEIN TS,

LML, BERIIEARE - BEREEZDERDREICEVTER RO BN O-OIZ, EEMHD
BRMICRATBIZIEES>TUVEN o=, FSTARTODIIMTCIE, B KFITE T3 EME O E .
FLTEEZROHEMENELIZHBL. HENETREANSERERE T /LAILTHRET LI EELIC, FhICE
DGBIEEERMERFETIIEEBMEL, . R XRZBICEZBE OO0 F /70 - HMHAERAFERL
BELTIMNSAROCS—R SRS 1ZHATHIEIcLY ., HEiRE, HFTEERAK. RERIRBIZEKT
HLEREBLTEREITO,

2. BERUAZE
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EER 2018 &£ & 2019 &£ & 2020 &£
= EREHRE
HIF—7 3 T4 +3 T4 £ T
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(3) WAIRME- RSB (TATOHARBITOVTRAMISEEALTTEL,)

1. AR Jaszyh)—45—
FERHR
I
NICHe 4B LN o
SHEF B REKPIEEMRA THHE i FESEBERBAKASHE it =
Phan Thi nhu Quynh Bi% EEELEERREELLSI— NKEA MEE
HIETFREL Bh%k aA—Ta3—E—HRMEE ABRA BAIRE (£ 2 EELYHEA

Florian Le Cadre #iZE8
=5 % B

)32 K% Denis Mazuyer #i%2
DAV KRE-BAKREDETILTAT)—

BLFEAD
B(#) B k&

EEWMK BIF

FH

TEHMER RIFEHR
IEHRR-EFEEENRE - RHRIZ
ERMMBIRT AREE B
STMERFHRAT KLHE EZR
STMEREHR MARE B

ELTEIEFAE Sylvain Hemette

1

BIEEIZES R T LOWERER
BIEEZEHM ORI RS ORT

2. EHE
[(FAERERE]
RERFREMARFAR L 2—HR- ERENR : TOD VLA DOHE
[ZFEREEREE]

RERTEHARR BRI ER iR B ES  BIRICKHLELARBD - 355
EERMHEMER-S2B-ARER : D FIaL—2aVIZ kb SARTINIL R G DHEIERRA
2B R EM AT IR K EHE S - BT, FHAIBMTRAR
SaUMBERIFMRFT- B - B R ERM S5, R
AERFHRMERAR L 2— B3 -SHEF  FERBED L OER - 88

REREEMERME 22— B1%K-Phan Thi Nhu Quynh : 838 R MNF| O Rt #4E 287
RERFHMERMAR L 2—- B3-S EAETTILEZ MO RN

IEHEH EXEEVRE RHEAlz ERREOSH

RERZR M LR AZE 22— Florian Le Cadre HFEE KR SFA DR LB F /51
REHZEMERAT L 4— B - BRHR: B0 FI IV EBORAE LT O
REMBPRIMHRRAR L 2— BF - REBRK: HIRTYAEEOSE L., BIEERE

[t RFEHEHATE]

RBRACERARA-BR-EHBE:- S0 FI VA AR
BIEEAMERR L A— a—T 1 —4— AR E - \AKEA B X 8% A8 E Tl
1J32 K= Denis Mazuyer #i% k-O LD <Y OEREEMR

DAV KRZ-RIAKRZDZTILTAT)—1ELEEF4E Sylvain Hemette
(EEEREE]

FSEEERABARG)-IRE - T

ARR)-BAEE-A (B2 EELYHSAELHREASR:
B(#%)-#FE & -B:

K-T LD OEREE

(4) FOPzIFDOFHBICY > TDESRIF

LITOPIIMIBT AR OMEBEDELEIXBHFZEDEDORYNI—0TASIHMNF =V bSARAS—RyET—4 ]
(2011-2015 EE) GO URICREZERETOD VM RIEFERM B EETOO LI 1(201248-2017 F)(THLVT, #H FHEIL
B, TEORMEHARICIYHLLVERRREZMBL TS, ZORKEITOD /b THY  SHAILGEERBEMDOFTEL, BER
ZOBRICERLHY . BONTHMEOREADRYMA . SOICRELORXBHAEN LA,

512, TACz M) —F—DERIE. EOH RIS TERBL-EEMK - REFEEMZAV T XHHFEEDA/R—
LAV IV AT LR T O 5L4(2018-20226F) ICSEL. EEMOERBLTMIIEMEMETORE. EEEHOD
ERREIEETL. REEET TS,
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1. 700z ORRRREEICELLI-FRHROES KR IR LTS

I —1. RERROEH KRR
(MBEARHARES KR (TOO I RIEREND 2020(FF2) FEFET)

MEEEEME OB
1. £IRTYVAEICKDRREO T /FAILEERZER-- EERR#ELE (F5/RO0DXE, 63, 284-293 (2018))
HEHICLDEBERBMIE. BEREEELEDEENHITEV T HREPEIRIILF—LELIOT-OFRICEE
THd, BRENMEASNSRETE., fIZ SO EREERROEFERG TV of =, HBEMDOHBEAFEITSENER
HBERETIERROEREEMAEIVIED ., BEMELCEREMNMECDLILEEZILON TS, #-T ERBBTOER- EiEHE
REMZAB=HI1Z(F, —RICHFBICRASNTOSHRALHMFA, FRBBEHTORERTEDLOILFRRET. &£
SLSHMERT OO OB, LYBYLHERORICEETHD, LHL, — MR ERHBRE TIE IO LS4 E &
Rz, EITRERICE SV THhIA TS,
ATOCzH Tl HEICEAFLEEIRTYRIES (RSM, Resonance Shear Measurement, B 1) ZRAWLT. E4%
AMBRDEECEPEIVOVADETVHERREL, RMFIE S ICEYREISH T 2HEBEEACHBRENED LS
ISELTEONEEHELL-,

1 HIFFTYAEEE. BEMNGHRIRN—T | KIRA—TH—T BT OEMET /L. Bond4F!HE
(2 2OXREAICEALAH OGN -RADE, HE, FHiEEE. REFREMZE uym HoIEMFET,
nm LA LD EEETERMICER LA SFFETE D),
[EE] RFLANLTERLGRANEONIER—FARBOL U XITRYFFEMELTROV-(AREXRERE), T&
EZ/ILAE—ZIKYEREIL , REFEERHD)EGIET 6, RETALYBBAZHEEL. FERUTEHE (FECO) M
A5 0.1 nm D7 EEE TR E M EERE (D) 1 ETNIVOVAOHER
FRELIZ. KENFOEMLYFTE
(L)ERDT=, EREEKFEARDIEK
RE (IRiE Un, BIRE ) SE. &R
H—T (UowlUn vs w (=211F)) Z15 1=,
F=. BETILERICEYA ML O,
BEREEEFFHELz. & 1 [CARET
AL 7 BEOETILIVIVHED
HpERLT=,
[HBREER] (1) HEES, EEAh
DFEEKFY
KA N HIRTYREEICKYICKYAAILA, B, C, D, EDHIERES, SLVEBRNORERTE. EEREHEFTML .
BONFBRER 1 ITEEDT=. T EEHROA)TIE, BEA FIIFECHLTIFFLEFILTIEKRL (L <2mN), ER
R p=0.45 B ELNT=. HEBFALFLHDMEINTA AL D TIE. AA)L E LLEBELTHE L ITXTHMEESOR
DOEERAF OERNEOMERY, BIRFRH v (X 0.20 48U, 40%DEERFRHIERSIENRBISh T,
A4 A B, CTIE. AMJL E, D EEBLTHEESNZLMERL , FIZIE. TE 5 mN (FHEERN 1.3 MPa)TO ik
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RESIE,. A1) ATE 120 nm, #4JL B, C T 90 nm &%iof=, FMJL A B, CICHBER YOI HERESEKXIZESLT:
EEZOND, BREZEH uIEA AL ATO017.44J)L BTO0.18, #4JL CTO0.19 &Y, ChoDEITEEER LFID
HHRMDAAIL D LREETH Iz, COMBRIE. ERABAOS N FHERERICBERLIZIEERLTNS,

2 ETILIVOVHDHIRES, BIRIEH

4L E 4L D 4L A 4L C 4L B

HIEEA (EE 1.3 MPa) ~4 nm ~10 nm ~120 nm ~90 nm ~90 nm
EERRE, v 0.45 0.20 0.17 0.19 0.18

(B ) (S2mN) | (S34mN) | (S37mN) | (S3.7mN) | (0.8 mN)

(2) MBEIMAXORERE 41/ A B CHAAL D, EKYELH
290 nm Lt) ERAKLEZBERERMN. 1)L A B, CDEDREBFIZLEDH
EFRELIz BREELTEBRBERFILBRR S HEIEREL., f1EEL A
U BDBZERW=AAIL B2 &, REBZIRLV= B3 OFEELEAT=. B2 D
HEESEZELCGHELL. A ML D, E LREELLRY. —F. B3 TIXHEER
SITEILIFEN ST (H 2), EBRRIFFFIN 100 nm BEOESEHFE
AL, CORFHAREBIHEFNSETHIEESASERLIZEEZOND,
(€3=2)|

(i) ZBDHA(FAIL E)TIEE 4 nm FH-oIHEDEALREEL BB
REUF 0.45 LRBEMEELY  FMBFIOFRELSREINT =, (i) BEBRED
CEICEMICHERMALAITHIER FERMLIZLDOT (1)L D). BEFREIT 40%ETL . (i) EERFEAHIZL
UHIEESH 100 nm BBEFETHE KR T HIENHLNEG ST, (iv) FEF, 28F . ERRAERICKIERERRITEA
Shighot=,

(#taRE-EE~OHER]

REN HBEFYAEEICEY, ESTHTHoL-REMICH/LALTEDHEOEMELER S DRREDHTHSH,
ISLze COETIVLIVDVHIZOWTHELNZKR I, SIP 0SS LA THRESNIZFS AR IaL—FICEASNT -, &5
ICAMNERBEL-ERO BB HA—D—OEMEICT—F/ NI LBEBOREITERSN -, BEEF. BiEhA—h—
IZ9 TIZBASTh TS,

2 A4JL B, B2, B3 DHIEES vs FE,

2. MoDTC D EERILE RIGHEE

MER LD, BEEOIVOVHICZIE. FYERENROON TS, BHELICEITEHEF
BIX. ERr T O ERAMEGE  ERBEEHETORMECEZ LR THL, TOXEREL
TEE . BERMBFITHDIEI)ITUOOFFHh—/\A—F (MoDTC) 2T P EICHEML.
MoDTC A ERETRIGLTERINDIZHILTIT T (MoS2) EICKDERERIITHNT
W5, LML, FEE. () MROKRELE, BRICKYNENBONGL., (i) NATVYFEETIE
IOVHBAENSTRMBIOMENFONGL, HEDRENH 1=,

ATODIHPTIE, BR/IVF) T EEEMEL, MODTC 28T HEMPTOEMRED ZFRILTI T TUEBDOHKE
ZHRETLT=. MoDTC DRERFZEIZH T DERILEDHELRAR. —EE LU LEDORBILE K DRELILEN o1,
SHIT FARRIEIZESD MoS2 (&, RIGDIEATERT B, FEILIT7RARETIEHENRERST . BRICLYIEEEZEE
Y. BIK MoS: WERLERAME T T 5 LA h o1z (B 3).

(#tERE-EE~DOHR]

k. BRRGIERBHATERMERIGEHDOH TRIASA TV, AR T, REGICESEFHET 57-HDF LT

Fo—FLEOEHMETRL. HBoh-AR FEEOERHHOBREERSNI=,

3 EEARICKYE
L= MoS, DEKEE
DNEFEMERL,
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3. RYT—ITSVIT&DTHRMEEDMEALIREHESH DBIY (Soft Matter, 15, 7765-7776 (2019))
EBAFHEZERREICEEE (1904 Xnm? Ll L) TEETSHLET, RIBEFRTHUSYHEICLEERT 5EBRLIZTIY
BEEBIENTEDS (BRERIT—T5Y), CORERII—TSLD—DODREGHRELT. RFHEABEMBLLEIZEK
Y 10* LRLOEVEZRGEHERT N mESh, HEMBELTORANHFEINTO S, BEMBELTORAIICE,
RAFIEC-BBEHT WELEANRE)IBEWTISVBARTIFEOEBEBINEELZEETHD,

4 RERUR—TSVBOHMEORE N IR VAIEERICKSFTMHEXR

ATADIMTIE REAA-£RTVREEZANT. MLIVHDRYAFILAZYL—k (PMMA) IS5 EOREEE-
FRTE-SEME | BRI ETHEL. B FI SV EOBELHFIEDEE. &
B HANREKRFEEZFMEL:Z (B 4). PMMA T35 BIFUMEL
ICRFBEBSOHALVESEICKYRARL, ERRERX 125 nm, EEF
5 FE 129,000 THH1=,
PMMA JSL BRIORE N (H vs BEEE) BIEICKY. TSUREBDRE
HEEEX 530 nm ERELONT-. CORBIEREEREX. EEFHNFEX
URBEL-I-MUEYHEE 320 nm KUEENIEN S, BEE PMMA D
FVEONMIIZIZ D FERTICHET HRINFY -GBS FHOME
HhHdLEZLND,
HIRTYVBIEETE MBS VBRI REEHICHENT, BERHRHE
0.1 OF—HF—LHYSEEIT L OBRBIELYELMEL STz, PMMA
ChLDFEREY . PMMA TSV ERICHELEAMIKREBIZESRHL
T.PMMA T3V BNEBOFRY—EXFHOMEFEANEIY, #HE
(ko). #5E(D2) B L UEBRAMERLIEEZONG . K. EBEETS
SRTHRERARRISANEERBATVRA, ARERTTTY 20 (Zg"o';"gzgﬁgﬁfﬁé@)*@ﬁ"ﬁgﬂﬁ?j
REZSZLHEMEEANRNEEN - MEEANBESNG TS BHEEEXR(L),
LE-DIAERTIE. i (k). FE(b2)EBITPMMA TS BRIT KV 1 HHELMELGY . COBBEIF T HHEETH D,
EBIT,FE L = 1.34 mN TO#E M (k), #hi%(b2), REMERETIVRES) DEAMRIBEKELEER 5 ZRLz, BA
HTiRIER 20 nm TIX, TV EDQERIICHLTIRIEN /NS R FEELTHIEEEALTH FEBM I Sh KB DT
8. BEE (k)N ERKIET, FME(b)IMELMELGESTEEZDND, BAMIRIER 60 nm THEM (k)AVED . ¥ (b2) HME KL
e CNIEHEAEBALEE R FHEASAMIIRT TH FERMIELI-HEEALND, SHIC, BAMIRIBEXRIZELA
UNBBSE (Ko), #E1%E(D2) LTz MEEALI-E R FEMNIRGTELEELICHEA FHRITESHELHEEZLND,
AHARICEYRERYI—T 5L DEBRMEL, FHICEFLTAEELTHLEFNHTHLAISLE:
(taRE-EE~DERM]
EHROBRERE. T3V DHEMBADIGAIZE VL TEERS (FE. BAMIRE-RE. CANAR (FE. ARG
EVERFEZBHANBETHHLERLTEY. SEOREICATTEELRRBRTH D, T BEERYI—IFLDIcAE
LT EABRMBET TG ADEGEERS I aVv) M BEMHELTORRADRTREMZRL- XK ZEMELT- ACCEL-
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SRT ZAVIVNIIZE. % 6 #HAKRYT—TILOEREICATTSELTEY . ThoEEDEME BRSOV TER K

B.ERETO1

FEEEHAEDBAS
1. #RTYVAEEOEEL

ALz “HIRTYVBRIEZE (RSM) (B 1)ZALNIL, BAKRERD

nm EXORAOFEGEE., HiE, HEtGL) 2 MAIETHY.
EAIGEERISERAL, #RIGOLVERTORBREHEHER RLTE
tzo LAL, RSM TEHMETE 5B AMHEEFBEIL. 10°m/s LT T, —
RGO BERE L VIEC MECEE - HBIEEABREEEHITK
BT 5. BEOEBICEDLE-EAMREETITHETESIILNE . .

6 EFXRERICACLAOON-F/EE
FLL — A FILRAOBADHELGERRODFIIaL—2avIE &5 OMCTS OEMEEEDHAMEE(VIKEM,
PAREAREE ST, REBFEIIRE (BEICHE) OFHEFIE#TSH
Y. BERERIVYISRICBEEND, RoT, WL THREFMHETE
BREZaL—2a T —HEMATENE. ALADRAEDEFHELEE
DHEEZHEEL. BEEO S FHRBZRFTIEDLEFELLLHEERS
nd, XAETE, HRA\REBEBLRFEREHIZ)O MD o2al—>
AaVDEBRIEEOEEDT-®. () RSM THAMREDSRIEEITL
(B4Z:102 (m/s)). (i) KYBLDT—LMBDI=HD RSM O EELT
055 LORRICLLRIERRIEEITOI=,
(1) RSM D ABrEREDEEIE

REICTEAKESZ5OICAVWTWAEIVIZA LT SEXIRIED
iR, £IRARBOBERBIL T HET 4HULDOEERE (FX 1.1 x 107 (mis)ZERLT- (B 6), chlzLY MDY
Sal— avTHETESHAMEE LRLEE TOLBRM AIRE L oT-,

BELz RSM #AULWT, EBFFREAIZEALAH SNz OMCTS (A V2AF L oOTRSaxHY) OIS A—42
(b2) DB AMTIEE (V)IKTEHSEZE. OMCTS DEHEEZTD=7.1+0.8 (hm), 4.3 £0.2 (nm), 1.9 = 0.5 (nm) (R/MNEIEES,
hard wall, HW) [ZEWTEEL (B 7), HE3E. D FTMEICKSBIE TIE, REMNEL=O, EBICSVFEEEZTT RN
BERESIZEWTOAFAMBEXRFENBESNATEY., RELHEIL 2 x 104 m LTFIZRON TV, KFEIZKY., &/
BERESOAELTHRAGEEAFHICENT, BB OBEEREO MD 2 2aL—avIcxticd 58 ABHRE TOFHEiA AT 8k
Efiot=,

(2] RSM O EBNMETOS 5L DS

CMOS ZAZTHGLI-FSMRER T —2DVT IV LBICKHREMEEMRE . REMEMEHET S/ ULRE—
2-ETVERBROGIHE, £IRN—T DREEERT HMETOT I LERAFK L.

(#taRE-EE~OHER]

BIE-BAOBEETAYSLEZEALEHIRTVRIEET, CELOXRMBICEVTEALTEY . REDHMTEIE
SLTCHEZEHRITERTEDLLSICAY, HEHARDOHEICKREEML TS, FAKRESFEFILALIZEEICDONT
X, 5% D FHEDRLIEADRADHEETFMET 5. 512, MD 2 3aL—2avTHRONDFILAH RADEEER
Exticet, FLRAORAOHELBEDHBEHLNT S, Bon-HRIE. BEhMOD FERIOEBRT—2LLTER
L. B mRECERY 5.

Fr. BAMBRELEOIE K, BEMETOT S LGE DRRERINIE. —— XN (EEMBELTRT 522157 5,

7 NS A—E b, DEAMREKRFL,

—152—




2 ERBEEREOEE

—20°CETHIEFRGEREREREAEER)Z. AIEF v/ \—AD
AHBTEIANRILFIRFERETHETHMEL, TOHEERZELZEN
ELT.KEREOER—ERBRRNZAELTREAEBMEREL:
(Langmuir, 34, 11311 (2018)), #EXDREHEEX14°CLLT TORIE
BllxtikH REDRE THY. ACS Editor's Choice(7 AHILZEEDT
NT O (FI6055) DB L. 1B 1HENRXEEE)IELN,
TE Y (b

Ffo. REEXKOERFTMICE L L, )KKREDPremelting & D #5114
FHEICEATAET. KDBYEENS. TYREPLEERRTEDELD
ISELTEHIZEHH TEEMICHS M ISL = (Langmuir, 35, 15729
(2019)), &A%Y YEHEITIXERZAD L E O E X LA ETE O Tl A 2
LL FAFMEDO RO F /A TIEH DO E2FMA#L M o1
O REEBIZEY MO THEDEEF MM ATREL A>T, BT, RAFiE
ERAVROHOT YT OHRMICEELT L—KREFEOBERICERL
T.-5CUTOIEETTIET LDEME, Tl EDRE TIEERLURARE

MEEREXTET 54 (K9) %55 2L 7 (Soft Matter 2020, 8 BERENZEORAK(LRSLY
RIEICAVWKEMOTEE(TR)

https:/doi.org/10.1039/DOSMO00478B) .
(HERE-EX~DEMK]

ERICAA VAT LEKEDOERTMICEARZREAL, REOHEENEAMBEICEZR S EFHSMICLIz (Tribo.
Lett., 67, 74 (2019)),

9 KOEEIZHMTITYRE, BLUEERFTORZENRKR
MEfg%—BBFREO T/ F EFFi L

(1) BMEMNEOMR
MBERMREFETHAHRIRT YRITEXRSM) (&, BARREROIE
BiZ nm LAV THIELGA O MERAD KT, ER-BBHMTE
EBREISHETESM—DEETHD, REMERHEZ um LLED
BB FETHIF TRAEZITICET, BIAD/NILIREZEN B 10
UL TRIE CEDRHMHEET DORFEIC DN DEER =, £
T NLIREDREICHFEL-BBE QAMER)L-KEZK
it BEEITOTLS (K 10), EEREZ ALV EREETHEZITLY. 10 BMERER IR
UM B 20 uL T, $EEEEEEE 0.1~14000 mPa-s, $5E 53 #8E 0.1 mPa-s TRIEZ{TASH_LEHEEL . 1FErHifEE T o=
(/8 2019-228626), —cDFAREEZ AT, Bt SEURLI-MEDERRDMETMEITL, FREH A IILIZHESIER
BROENHEELERETEH LRI, Fo, LT BN LA HEREEFTOFIEZ—2DTOY S LTH
KBHEITEBBELTEITTAMETOTSLERREL -, T UFV LAF U EMR(LB)MNSERLI-BERBRDREEZITL. B
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MEHAVIVITHSMERKEHRIL.
(HHaRE-EE~DOEE]

SEEPICREEHBEEZAEICTHILLBEIC, EEOBRRIL. AIRRFELEHELTS-OOEEHRR. TOJVFLOME
BRALZEDH TS, CHICKRL, BHMEMEHOFELRFEEMELT, 2020 FITRIEKREBIP(EDRR -foFar—
3v-I0Y 3 L) 72—X1(BR) ISSELEREN -, BEEENSE. FENTERLZHF/HIIEREEEV,

(2) EtARENEE

HMBERAFEOVIONREICKY (BEBESAZEE 0.2 nm THEREAIEHE S5 um) #EEECTIEFARETH-BEREH DX
EHBIE. EBANDI/TVREPCKRE BN EDHEAAIREL ST,
(3) Li BitIcAL S 5HH O R EFHE

INET, ;IRES—0F /L AJLFEHE, # ¥ &R - K EaTHiaE OME TR, XL TE-HRMILAIILORET
W AL T, EMMHORBOFMmEIT>TLD, EAMICE. BLI T2, RERE. BERELLVSHREL OV
HORUF I LA EMERFRELT, A/ R—230-TaVRTLARKR IO S LIOEMRAERAEDT IL—FEHH
LT EROBEMMBOREDFEEED TS, EFBEMFEES LU X BAEFHNEEREL-HR R mFilEE L
L. mmFICKYREEREANRLEILFERRRTE -, ETALEROPETILEBZAVV-EEEER KO RIGHED
HRZFEBL. EBICHTERIGHEBIIHTHRMEIOKREDOEZANEATEY  BREMOERKICEML .

Mgk 1% |
R
(1) MRSKRSF)—

2017 & 4 AN, AEF v /3ZAD MaSC(EFEELmMBAR LU 2—) 12, MRS —EmmMEHR IR M) —
ERARL.ERA-EALTWAS, EHELTELXHAED GRENE(V =S4 RAS—2y D —0) ESUIZRMBTE
BIODIIMNREEZREEORBEMEL. IS FHBEMAEETOD I TES TOEB R ATRELCORMAREN
ZL\DT, BIEHOTERL TS, &512, 2019 FELY, XERFHEME A /X—2a30 TV RTFLBRTIOTSLIF/
REEMIZEDEIMN RLIIINAVEZ—HL—2a v BHOEFEZNIZEDERRIT AN T HEORR(RKE  FES))
(2018~2022 EE) DA —TUIRIM)—ELTHEEL T, £EARBEEE Lz, FSAROS—SinR&HEOM
WEMBEBZEZITLIZEEZA TS,

COMRIRIM)—DOFFAEFELTIE, 2018 FEDEFEZEFHARD 6 #, HFLFA244 (2% 8 HOFFAEE
), ERARFFRETA 1121 B, 2019 EEDEZEE LRI 8 . BRHA 2 B (DX S HOFAZED), FHK
MIfaEtHY 1877 BRI &0 T2,

(2) h—LR—

2018 EEITFI A HRAD—REM TR R DHR—LR—UFER . ##5EL TR (http:/tribology.niche.tohoku.ac.jp/tribo/)
(3) FSAROS—ERRERIT

ZHRITENT, CRETESTELEREORYN I —0FESIT—BERIEL. MM RAD—ICET AEFEE&EEICES
HE\EARTODIMERIE T HELBIC, HIBEOKYF/PREOEFEMR L OTRIILF—NRERVIHZEAIBIC
BEIOMYMBAZIIEL. MBERXDOBEFNBILZRSGIEEBAMELT, T/ 30 FEICIMNAROC—MEMRSIZHIL
Lz (REDEH 29 1 (2020 £ 9 ABRE)), IRKTIE. FSAROC—ERITAD I TES>TERIMSAHRAD—PEE
BEMICET MR ORI —IEFAL. BBEEEOESEMEREPLET MBI KYLEOEE MR LT
FLF—DHERERVHFEXREERIETIMYMEAEHET HCLLEMEL T BRDURDY A 2 B, HBEER 2
., FSAAROS—HMERASEHARRS 1 EEMELT, FrAROS—RinREME IR —LBELT, LD 1. #
AR CREL-MASRIN I —DSARAS—FEOLARBOFARETBEMEL T, EEBSLHEL .
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(4) READOBHIXIE

(i) LD YA OB H B ta B it

LD IKYEEALD, FSAROT— B REFICETHEMBHRICHIST HEEHIC, TADI VI R—Dr—%
A—T47—4—H gL DIV EEHBL. ERED——XDMEET o=, F-. HTAR TSI DBIE O ERE
EEBITOVTIRIEET o7 ATODVMERALT- 2018 EENSOEELORRMRIEDON 24 . HFREELD K
FRAREIEDAN 9 H&tiot=,

(i) FoAROS—GffERAEHIL

KREDAIE., HIRTYAIE ., GOoVITHRAGRBEFMELRE LTI INTHET SN SM(AROO—HKifiZEFAL-RE®
X-HRME G 18 BH) ORRICOWVT, BHIEEER-BAFALI.

HFREETRNAVREL (). BAEE G . B KK )L—rIE BRIEE®) . KF 77420, BREIXGR).
FEREBMLER) . B FIEIL. B T4 Ta4->— (B ToVU— FEZEBHERBERGK) . BRID 250847 ().
EHE EEETREE - S/F2 ) BLBEFIE. JFE RF—IL () . ) ABETHER. BR)EEE
(5) FMS2EBHERBAKARH LAFAAREELHR

2019 FITFFFBEBERAAMASHERILERENEEL, ARAMRLREL TREAN DARICHR I ZHHET HL

TERAL-EXLZBHETHRAARBELLT. [RREBENSAROD—MHAE -FRAGEGELRCHEFIRIILE—
SED =6 D/ FmH -1 (R (FER)) A F R Sz (http://www.tribo.mech.tohoku.ac.jp/toyota-ejliindex.html), R &3
RARBEICHLTHECLARBFOREFAXE. ARCYME - HEZERGEDOHTSELTLS,

I -2 BIREFOERKRRE (HFEHFEROZANKREFEZET)

(HELE-FLEREGE
2018 & 2019 & 2020 &
DELTEIRGE OBARFE) A A A
OBHEAN) (N) (N) (N)
QELTEMEFE OLARF) 2 A 1A A
OBHEAN) 2N (N) (N)
Q)HARBEFZANE
2018 4 2019 £ & 2020 &
ORME£RMEE 10 A 8 A 5A
Q=M ER A A A
QRAKS 6 A 6 A 4 A
GELRE-E1LRE A A 1A
OMRMERTRE A A A
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(3) BRI (TP I RsEEREMN D 2020(FF2) FEFET)

2019 £ 2 A 20, 21 HIZ ML EEBEE2—IZT FMSARES—@EMRRER L URD D L-Fit s
D=HDRMAHE-ZHHELT-, B5 &Y. Calum Drummond #i42 (RMIT K2£). Krister Holmberg #i4% (>
¥ )LI—XIFKE). Oleksandr Savatieiev 8t (VIR TSU OB ZER). Wilfred T. Tyso 42 (A2
DOVRFINIA—F—R)EHBEL. BEIALV = ZNEF 91 BTHoT=

2019 £ 11 A 1, 2 BIZEALXZ(ZT. OKINAWA Colloids 2019 Pre-workshop - 5th International Mini-
symposium on Surface Forces — ZR#ELz. BN KYRERZNHF CEETOIMRELZBEFL. XA N
BIEZRAWNZY IR O BEZROWMSEETE. et R E - ZAMBORKE. AERBRRMHS AFEOSER
FRANBEMBICLIREITME, HEDREFDREICOWTHEBIEE. FRLERNTHONII, B Jacob
Klein ##% (& 2012 £ Tribology Gold Medal D% E#& T#HY . Hans-Jurgen Butt BHIRIEH S FOHEED
MEHLLTHLERLGHRET. 1M1/ IZEXRELEESN . RALGBATOERRBROGLLTAMNEAS
niz, SmEHHIL 50 L THoT=,

-2020 € 2 A 14 BIZEILKZIZT. 6th International Mini-symposium on Surface Forces ZBigELT-, /&
A5 Langmuir (7 A HEEE 0O REAEE)D T Chief Editor @ Francoise M. Winnik (NLY VX K2 #
R)EBHEFLTEERVNV -, ENOXE, B, 2ENCLEENHF CERETIMRELAFL. BEIES.E
R EREEERRET oz SMEF(E 35 B TH-o1=,
SJAVKFZEDFETINTA4T)—DIELTREFEDZITAN (2016 & 4 A ~2019 )

KFRARHARDEH KRNI T HIA >

ATODILCIE. READACEVICRAREZORBUMREZ. BEE-HEISEELCEAMHLET S
BARRICERAL. FIFEARFEZRTIIELLHIC.HLLWNREZB T MHRARSE (HREE (EHEE
ERMIRE I A4—1E) VELDREIZT—FN\YILTWD, ERHZHICEELTRRELEONATEY. E
EREOHERHARLEATID, SERL ERVLTRARERESELLS, EAMNICEELGRR (B4 VI LA,
FEM. =TT HMEEE) OREIZOVTEERLZLY,

F AT 10uL OB CTRERIRELGEMEMEST AL, HAtZBIELTENOTEOR LIS
BHTWS, SEERITIXTERL. 2020 FITHIRSNZFHILKEBIP(EDRR - A>Far—ar-T055
L) 7z—X1 (B OXBELHETEELZED-LEEZ TS,

EEREREOFMCAVV-FEEIEMOEBBREOFFMELEHDTHY ., EMEHBROMARICERMLTL
%, ERMEDIBLIZRTLOLEEZATHEY., SERLERATREARRIHNIL BIESEMLTLERLY,
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I.70VzOrDRARMRRRDHE (MR- BHA-hlg) | BF. EX~DETRR

I—1. REEEAQOEMNBIEEBKRIZDONT

(1) REEREA DRI BERHH
[GEINICHe TO 70y /MR T BEDICBYET,
2018 F & 2019 FE | 202056 AFET | 2020 EEXRE
DEHE TODFE
OFRFEMEREAEHFE T Z DD % % % %
HIBTEEHE (R T HHEFIZET) DRIEH
EHDVNFEEIC Lo TRMDEARIM () () () ()
BEESni-H GHERL7E) KO
EREISZE~DOEMBEELR)
QUMD TD RS E~DEiTBER # # # %
#H (@m L£) () () () ()
QLEDDRIFQD FTIFELEN T2 % % #% 14
BIE BV OV DORITEAFTED
HLDEBHIEEH (B L) () (#) () ()

AVRELTRET. FHRE.EFRE UEAR. EHE. LR EERERUHRBREVVET.
FICCTESHEEDHILF FERCHU I LY O - A%,

(2) RRERE~OBEMHBEICLSEHRILE
ORFEMERRNERIELTRBELIZLDETL A ERICIUBRELTEARIESNZLDEEHAFTT

R/ PERE | & X - B 8 B

B AR

2021 &£ &

BMEMEORR. X1

2020FE |kt I-D-F

REREENORMFR - EHE MM/~ —Yay-13VATAR K70

Y ILTER)

2019 FEE  |A (%)

MEMNEEDFHRISERINT,

2019 &£ & B (¥)

MEMERE 2V DREFEISTERAEINT,

QEMIEIZELBWNETHLERIENRITESN=2D
[:EINICHe TO7 BV /MR T BEDIZERYET,

2018 & 2019 &£ /& 2020 FE
D% 3 1 1%
GLEL7EE RORMEEICEFET 5450 () (¥ ()
QLENODOHTIFHEXNFRAIHIITHU DL
EEDORERFETEDEDER DN HHH # # #

AVRLTRED. FEHE.EFRE.UER. EHE. LR EERRUHBREVLLET,
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I—2. B, $HHE. 2OMOAMMEEORRIZDONT
() SEHEDOHRE- BRI
[ZXEINICHe TO7 RV 1HMZBEZR T BEDIZERYET,

2018 FE 2019 FE 2020 FEE
ORE:1:IC3 14 14 24
@ HEIFEHEEES 2 14 5
KB R OSEERN 14 144 24
SR B S D 5B E 4t 1 #% % 3
QDSLEHENBEEBERFHHDR Rit O (FE 8¥)
5 GERPEHL)
YA R SRR 3
LROORFQOHTIHERS EFRILH I 3
YDV ELOXEHETEZEOEE DA
HEHTOS YA D RS

FOORABR L ERFICBTH-HBHROZ L EEBLET,

<# ">

HFE-ERGEAHDRFEFIE. 85 5 HTHLHN. TORKRMWLGLDIFLTOESYTHS,

CEIOFICEEZRRFHFISOVTIE. BIEEHERMICHTREMELTTSL,
QUH-NHFEOEELTILOERNASHLZEDICONTIE, ZOHRBALHEERICFAERLTTIL,

HFEES FEAE HEEA ERN®BE ESNBREELIEPCT
HiFER Z48%8 E4 HRER &8
PCT
$%RE 2013- FEEME. AHF | EEMEL. 7IL/N [20134F10 8 (2018 &£ 5 A
212951 - yHOBTHAE (108 18
¥5EE 2014- tEEEES, HER | MITBUEAEI (201452 86 (2018 £7 A
021021 X.FHKEE. T | SEEMERHEE | A 20 H
HBE., EERME
Y5RE ERERMBE.KEH |ELKFEEANERIL|2016 £ 9 A PCT/JP2
2018-505222 . BHEKE =2 30 H 016/7917
(BARHEH) 1
PCT/JP2019/01 | R, K LEH |EIKFEANEI 20195 3 A PCT/JP2
3845 SR P =2 28 H 019/0138
45
4%FE 2019- ERMZE KEH |EiXFEEARIL|2019 F 12 A
228626 B.MABRRE xZ 18 H
&& -
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I-3. WmX-EE-FEFERORKR
(MFTaS I ORERERER

GRX-RELGEOHMERRICETIRE, TOPIFBERENS 2020(FF2)FE 6 AET)
[GEINICHe TO7' RV /MR T 2LDICRYETS,

2018 4 E 2019 & 2020 &£ E

DX -EEH 8 ¥4 16 # 6 #

QX -EEDSI A

o L % % 53
(7B I -4 A BEEHIM LIS S S OH )

<WFRAWI >
FRL-H/BXIE, B 30 HwTHHL . TORKRIGID( 6 ) IFLUTDEEYTH S,

EEEM B DR

SRR, K EHSE, SHEVE, METHEE BEEL, RRMR, ‘HIRTVAEERICLSIOOUFMILOEBER
PEEHE  RMAFI D RDEE, FSAROTD XL, 63, 284-293 (2018). ETILEBHDMBEESLERFHORE
KFSEET/LALTEEL . AMFIERICLSMREESEEZROENEZRALML,

‘M. Mizukami, M. Gen, S.-Y. Hsu, Y. Tsujii and K. Kurihara, “Dynamics of Lubricious, Concentrated PMMA
Brush Layers Studied by Surface Forces and Resonance Shear Measurements”, Soft Matter, 15, 7765-7776
(2019). HEFTYBIEEICIVBRFI TV (PMMA)Z M. EAMEHICLE TSV BOEMEE BEIEOEL
B ML=,

EBEHACEDR S

-F. Lecadre, M. Kasuya, A. Harano, Y. Kanno, K. Kurihara, Low-Temperature Surface Forces Apparatus to
Determine the Interactions between Ice and Silica Surfaces, Langmuir, 34 (2018) 11311-11315. {EBRE HZ%E
B (HATHE-)ZEFEL. K-DUHARAROHEEEANZERAE. - 115 CTER_ERFNZEHA. KXKED
E 1%L 1=, (ACS Editor’s Choice [Z3EIEN 1=)

- F. Lecadre, M. Kasuya, Y. Kanno, K. Kurihara, Ice Premelting Layer Studied by Resonance Shear
Measurement (RSM), Langmuir, 35 (2019) 15729-15733. BB &R @ A/FIRT VBRI EEEBEZRLVTK-VUHRE
ZEHE, KTLAEDHEZNO TEEFHE. EELR . SAMBEEBXICHSIMERTERVEL,

-S. Hemmette, M. Kasuya, F. Lecadre, Y. Kanno, D. Mazuyer, J. Cayer-Barrioz, K. Kurihara, Viscoelasticity of
Rubber-Ice Interfaces Under Shear Studied Using Low-Temperature Surface Forces Apparatus, Tribo. Lett.,
67 (2019)74. EERREH/EIRTVRAEEEZK-TLREICEA,. T LOERHEICLSHEMEDZENETHEL -,
-Florian Lecadrea, Motohiro Kasuyab, Sylvain Hemetteb, Aya Haranoc, Yuji Kannoc, Kazue Kuriharaa, “Ice
premelting layer of ice-rubber friction studied using resonance shear measuremen”, Soft Matter in press. {&:&
KAAN/RRTYREEEZK-TLREIER. -5 CUTTIET LDFHEME, -5°CALETIIKTILAILNEDR S
PXEMELRDZEEZR ML,

<E B>
wE-ZSEL-EEL. LY SMTHD,
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(2)REERIRDOKR (TOP I RIREENDS 2020(5F12)FE 6 AET)
EINICHe TO 70y 19MZBR R T BEDIZBYET,

2018 &£ & 2019 &£ & 2020 &
OEEZER 1 4% 19 ¥ 14
QEANZER 20 # 14 9
<{BHFHE>
OEBZERE B8 78 (x ERLODEAILSHLIRA)
BEEA EEER DURTCYHLEDER 5T (E. &Br) 2 E
EJEpibsd Surface Forces Measurement for | H2020 TWINN Project Max Planck Institute for | 2018.5.27-
Polymer Brushes and Gels Materials Networking Polymer Research 29
Workshop & Summer School | (Germany, Mainz)
Mainz 2018
EREA Surface forces measurements International Conference on Bordeaux university 2018.9.20-
and molecular organization Self-Assembly of Colloidal (France, Bordeaux) 22
Systems (SACS'18)
EEpibsd Low-temperature Surface Forces | 33 The European Colloid Katholieke University 2019.9.8-
Apparatus and Application and Interface Society Leuven (Belgien, 13
(ECIS2019) Leuven)
EREMA Resonance Shear Measurement | International Tribology Sendai International 2019.9.17-
for Studying Contact Mechanics | Conference (ITC2019) Center (Japan, Sendai) | 21
EREMA Low-temperature Surface Forces | Okinawa Colloids 2019 B EEREE(Japan, 2019.11.03-
Apparatus Nago) 08
QENZEEE BE N HBE(xELLODEAXSHELA)
EEES EEER DURDHLEDLZ A
MERAEOF-HDREARIE £ 46 RESPHFHEMPARS 2018 &£ 10 A 26
FRERAR
H
MHEHEZO-HORAAAE - BHF | 2019 50 FRESE 2019 F 11 A 29
FRERA
~DIG A H
= E A FSARAS =D=M/ R—23 | F21 BRMRTSATavY |[201945 12 A5H
~ v BREEMMREE
RESIUVFT/HALADREKDEIRET | 5 67 ANHTIEFEES 431 | 2018E9 A 12 H
KLEHE A2 K SHEF URT Y L e in R A S
FMFLEET - IS BT
= E A MHEBEZOEOHOREHATORR: | EBEMESRES 2019 % 10 A 23
- FSAROS—RAHRR =]
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I—4. SRR -IE-FEBEFORRIZONT
(MERBRE-ZEVEAMRUAR(TOPIMRBEEND 2020(5H2) EEET)

wBEy 2
# B8 SEEZ TRE-EA B @
R 30 FE HERESHO EED HE
o018 1 _— J—r@ ﬁrffﬁsz% e %ﬁfﬁﬁﬁn?L BASE LA R
R EAERY BRI #AQISRAIET R
HEREEOHORENHED
2020 4 ZEA 2Tee i . + ® ®
Fid

(2) TR EFOLMEUVNS (TOD I MRREEN S 2020(FH2) EEET)
wH_2 ¢

1. E/B#EF. 2020, No.661. pp42-49
2. EHBEREHF 2020, No.661. pp50-55

KHARPMEARROHUE -BF -EEXE~DOETRRICETIIA >

1. BIREA /R—SaVRAlET OS54 (SIP) BRI

SIP EFMBERMCE. THKTRLX—OFNFI ALEBRERBLOERICET SRRV IL—
TIZBEL, TP VMDFHEETL., TP DEHE 50%ERIZEBLT=.

2. BELDHERHAE

ZLDEELDERMEEZERL (2018 EFENLDEELOLRMARIIONR 24 #), #HEIEEIZRE
BRICEDNTELRHEINTELMEITRHLT, /LRI O LRI EAT A ETELNTI=H
RET1—bn\yHoL, REFRFEICEMLTLS,

3. BMEMETORR

2018 HEELYIRFSF-IOVATLEETR BMEFEATHARIRTYVAEEIZEIC, BADE
ZRETAOITHELI-BMERETTEARL. SMIERIZEY . HH= 20 pL (/N 5 uL) T, EFLEH
HEFEETEVAEE (0.1 mPa-s)TAIE TES AR L, Bt SEIRLI-MEDEMERDIL
EORE. RMEYAVILICHE I HELRILDOFFHEETREE LT,

SHIC. METOMERE L. EFRLUNEL, MK (BRERGCEDEETHENLRT D) L
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2019 £ 10 A BE LE#@BKZE International Symposium on Material Service Performance in Nuclear Power Plants

FRBELTE

%

2019 -Intelligent Monitoring and Reliability Assessment— Z:ifzE:E
+2019 4£ 12 B Fukushima Research Conference on Corrosion of Key Components of Fukushima Daiichi NPS %
JAEA LHETEME. BE
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<EFE#HI=7-V9—FI7z0—>
2018 £ 4 A USA Jx=w% X, Research Technical Symposium“Corrosion Lifetime Prediction, in memory
of Roger W. Staehle at the NACE CORROSION 2018 conference, HJ&-i&;8
2018 4 B h[E _LiF, 3rd International Forum on Marine Corrosion and Fouling IFMCF 2018), Hf&-i&&E
20184 8 B HE LBKXKZE, 3rd International Symposium on Material Service Performance in Nuclear Power
Plants —2018 Materials Performance Under Extreme Conditions— (MSPNP 2018), Hif#-:&/&
-2018 H[E L3R, China Institute of Atomic Energy (CIAE), CIAE #573I:4/%
2018 £ 9 B ®[E MJI|K2E, International Advisory Board member: (N EFBHIEE) SEHHE
+2018.10 A [E ZFit, a member of FIT expert advisory committee
+2018 &£ 10 B ®[E dJLIR, Chinese Academy of Engineering, 5th International Forum on Testing & Materials
(IFTM’2018) HHF%-387E
-2018 & 11 A hE LK, SNPI Symposium:ti &
2018 £ 11 A thE LRBEKRZ, M~ UEARICIZERAMNE, REXLBXBIRNKIN HE-FE
+2018 &£ 11 B [E Suzhou, Symposium on Safety Evaluation & Life Management of SSCs in Nuclear Power Plants
HFE-EE
2018 £ 12 B ®/8—JL AT X, Second meeting of the HUC Thematic Working on DRR and Resilience H &
2019 &1 A&9 B HE ARBHIKZ(USTB) EDEEDIAU NSRS —D—YavT
E3EPILRFFME (2019.1 ) FARLRRBR K FME (2019.9 A) HfF -#E
2019 2 A BER(RE) RFHRLHEIHE F2EEET—IavT HI EERMEERLZEFAH
BRifT- \MEBER#EEER BRD—VLavT HE
+2019 &£ 3 A A AR Paul Scherrer Institute PhD FE&EDELTH X BEEZESHE
2019 £ 3 A RAKRZRUVVIAVKBEDXEBRMAR IO S L ELYT SRS —D—9avT RiLKZE-BF
B R
+2019 £ 5 A d[E 1L ICG-EAC 2019-010 2019 Annual Meeting of the International Cooperative Group on
Environmentally—Assisted Cracking of Water Reactor Materials At IR K ERE HE
2019 &£ 5 A ®[E Jb& International Conference on Silk-roads Disaster Risk Reduction and Sustainable
Development &
2019 & 7 A FE MWIIKFE IDMR D—9YavTIcHiE #E
2019 £ 8 A PE LBEMHHEMERSUROSOL HE-RR
2019 £ 8 A E&[E Chonbuk National University, Jeonju ICHSEA2019 (15th International Conference On The History
Of Science In East Asia) Hf#

+2019 &£ 8 B 3E[E TIC(Technology and Innovation Centre), University of Strathclyde TR M Electrochem 2019
IZHEL. UR. Evans Award =% E-&/H

2019 & h[E EEEESZEDD, IEID2019(International Forum on Innovation and Emerging Industries
Development) HE

2019 &£ 10 B [E L, International Symposium on Material Service Performance in Nuclear Power Plant
HifE - SR E

2019 10 A E Ltiff, EBRF—RAEKREDIAVIURDIL HE-EBE

2019 £ 11 B BA #&E, NACE International East Asia & Pacific Area (EAPA) Conference & -5 8
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+2020 &£ 1 B fh[E L@, International Symposium on Engineering and Technology Research of Nuclear Power
Equipment (TRNPE) HfE-35:8

2020 £ 4 A ™[E _Ei#E, Shanghai Forum on Frontier Materials: 2020 Springs H & - Z:fZE;E (On-line)

2020 £ 10 A 1@ L8, International Workshop on Material Service Performance in Nuclear Power Plants
(MSPNP) 2020 Multiscale Characterization H &+ ZFz&E (On-line)

<XKEEMXL=T7-)Y—FT7zO0—>

1. 2010 4 4 A~2019 £ 8 A Finland Aalto K% H.Hanninen ZIZFMEE Ni REERURFMOEEE
NI DHERTR

2. 2017510 A~2019 % 9 A KEHYTAIL=F7MILKE Davis KD MRHill BIBHEE & HENFICET
SHEEME

3. 20174 12 B~2020 4 4 B #[E University of Manchester 0 G.Burke ZUSHEE LD X #£ Tomography
Z ALV Cavity EDFEEFFEICEET S EHAR

4. 2018 F5 A BRERFHHARMKAERN)TO E#FEE. Dr. HPKim SEDFE BRI B E M

o

5. 20184 7 A *E[E Imperial College of London M K.Nikbin ZUiZHEE LD Creep Damage & SCCIIZEHT S
1E R34

6. 20184 9 A Finland VTT Technical Research Center of Finland @ Dr.U.Ernstern 5ED BRI MEEE

7. 2018 f£9 B France CEA O Dr.D.Ferron 5D IEMRMEE

8. 2018 4 12 B Westinghouse R&D Center M Dr.R.Jacko b DIFHZ M EH

9. 2019%F 58 ABZ BHEXFE CMKuo BIRLEDERIIMEHE

10. 2019 4£ 8 B Vietnum VINATOM T.C.Thanh FfR5EDIERTIREE
11. 2020 &£ 5 A Swiss Paul Scherrer Institute @ Dr.H.P.Seifert 5&0 On-Line [Z&AEHI SIS

KFRARHARDEH KRNI T HIA D>

TROFREITDONT, Bk FHRETEeEL . B /E- 4asllizERL TS,
<1. BREFE-BERIAILA>

BEEBARO—DTHAIXUIK REMEL LRI ERDMEREEZEEZ T, Y- BHGE
REIDFRILRATLOBAREZBRIVAINRICHERL. KEROBEBIGZARIZETEHMEVAMILREREIRY
DEFRERFEICEFL, AIRERBTEFTLEEREFFLOATLORKEEZEDTHY ., f/IEL2FZH
EICHRBRAREZEIELTLS,
<2. WHHEEREMRE>

EXRWLGRATLERFIFIFETLTCHY. EFLICHITTOEKMREBEAERICH T REZEH TS, R
BBELT, YRATLELTORIZAUIZ Cs DEREANDHE. FFITHARIZTEENS Cs RELZTDOIRIRIC
DVVTHRZEDH TS,
<B. YRIR—ZADHXHEEE>

LMEYEHEBELTWNENMIEEA—RTFARTULRABOERENREEINBRZ U RIBRE OB LK
2B 9 2P ZE(SMEtana EERAZR)ICDOWVNTIE, BHDEEZ LRILREN GO BELIZKEFERZ N
RERFOZ I MM RIS, IEKEGRISHEKBEFAREADIRREHEEEMBEEL T, S
MIZZHERETIEERINMEICENEZIXX RATULAADBEICHIIL -, 2021 EE LR
(X, RO REILEBIEL-EXRMAEEHGETEFETHD.

ELIT, XY TT—TITENTIE, BREFORLHBORERBICTAIRGIEERERD MUK RDE
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[BRIIN—DRFEZESD . ERMEREZERL. AW LGERFRFEOREICATT. EREXEELDH®
EMET—ELTRHFENEHONEE LG OT,

RKAITDVWTIEBEMGH B S IEE—FEZHEL. ZOXRREBRLEMRICEITL. KT yMASIC
ERAMNKREEZRETDIFETHD,

BEKERFOMH - BRI OVWTIE. IEDHKREEZH T T BRIE~BITL. HRARITE T L -,

HRICH -G HERARLSH. R LEARNLGERAMREDOHERICAT-MREHELL TS, FICHKE
LAV IOSORMAEEEREZBEL-EZVRBZENOLBERE QRANEA . REIWGIRVE
HICEEGEHNGONLIEAEIFEND,
<4. RitigFEEERL>

NJROR—ZADHREEBOEBIL, VRN RYGELVEER - R EDREFTTHY . RiEKFERER L
[F.NICHe [ZHBITAINETEONTEREER- /U7 -MEAEVICENOIMRRMIZEIBEIN-R IR
DRREFRICESOTEREIND TORBHTRIEF [CE DV RMHERARTHL. N EEELSUV
[ZRFMOEREIN ., TT690 5%, BWR [FRIEEY SCC BZME, USC K IFZAMBEELEDETHE
YIT—IOHRAHARFEEINTNIZEFEEYDEB THY. $5I1C USC HEAREMBE S ORAFKICET
SRR TEERFR -FMEEFKEK 3 4. EWICERNKMEH S EEDETEELE Techno Scope IZTHNIN DL
ELEBREERENELNSTLS,

AINDOFEBICHEVTH, JEIMAGRBICE OV -SENERAMBRERRICERAGHRESAEONTEY. £
DEARMEBE)—RLTLV S,
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I.70VzOrDRARMRRRDHE (MR- BHA-hlg) | BF. EX~DETRR

I—1. REEEAQOEMNBIEEBKRIZDONT

(1) ERIEEADHINBER
2018 4EFE 2019 ZE[E | 2020 &£ FE
OB S FAZ AL RO HFE X (S Z Db D K0 B4 04 24 0¥
E(ZHPEHEESL) OEBHEHHVILER
EICE->TRBGE~EMBESNHH S () (0f4) ( #)
LRL7TESD NORMEEA~DREMBEL
#)
QOUN D TD RREITEA DML 5 04 04 04
(B £) ( #) () ( #)
@LBODRIFQDHTIHEENF*> 0 0 0
Bl IIZHEUDO W =E D RITHIFTES
LtOEBDLNIEH (B £ ) ( #) () (#)

FURAETREF. FHRR.EFR UNER. EHE. LER. EERRUHBREVVET,
BICCTESFEXRHFILF. FELCHUOHH-AUYO - RE 1,

(2) RREREAOBEMHBEICLSEHRILE
ORFEMERRNERIELTRBELIZLDETL A ERICIUBRELTARESNZLDEEAFTT

FrHA/F E A % -4 8 % FEHARNAE
2019 &£ & EEHARITE® KEFBHEABZOERIE

I—2. 30, H35E. TOMOIMBFEEDRRIZDONT

(1) FreFHED HFE - F 8K

2018 EE | 2019 & 2020 “EJE
ORE: 1102 04 14 0%
@ HFEFiEHRELR 04 2 0 %
HIEHESROSEERN % 2 04
B EHEEROSEEN “ s “
QDILIEFHIENBEERFHRDR
S GERFEHR RET 2 (FE2H)
YEETIE R s
FERODORIZQD P TIHELENFAIH I
HUDVVELDXEBFTEZLOLE bR
ZHHTOS TN D R

EVDHEABEREERBICBTHEERDO L EELET,
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<#H #>
HFE- BIGEAHDREFIE. B 5 #THAN. TORKRMIGLDEIUTDESEYTHS.

ERERE EsNBpFEEIEPCT
HEEES HAH HEEA HEEH &40 B4 HEEE | ZHE
PCT
2016-022980 EFEifE | ELKFEZE | H2829 R1.11.29
INNFDE | ARIEKRZE
Mt
feitiE
KAEAXF
2017-208693 EFEif | ELKFEZE | H29.1029 | R1.5.17
=Rt ARIEKRZE
HK T70/82
—B%X et
2019-505772 EFEi#E | ELKFEZE | H3027 R2. i B | PCT/J | H30.2.7
ARILKE # & ¥k | P2018/
FE 004254
2019-087904 EFEH |EFEE R1.5.7 PCT20 |R25.7
=R HK 749/82 0648
—B%X &t
2019-090216 *1 *2 R1.5.10

&E

«1: MRERF. EFEH. 42 ZV2 47-V BRE. Vv Y7v1, BIRARR. #EHE. E2 RKBA. AME.
RESE . FREN, BELA. BBEA KKE REH—R

2. AHEEEHRARH. EXRFEARILERZ. BAEENHARH. RAEHH®A . PHELH#A
2. ZEETERARH. RRENFR—ILTo7 XK1t

(ABAB £ 24 11 A 19 B (4569 2020-186423))

I—3. X -EE-FRFRARORR
(7RSI OFRKEMRERR
(B -RELEOMERRICETIEE, TOD I MNFRBREEND 2020(FH2) EEET

2018 FFEE | 2019 FEFE | 2020 &£ /E

DX -EEH 17 # 13 ¢ 21 4

QImX-FEDSIAK

42 8 8
(IR IMN - DB E LI LI5S DA E) # # #
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<WFFERAWI >
FRL-BXIE. B 51 wWTHHIN, TORRMGLD (10 ) IFLUTDEEYTHS

[JROR—ZADEREEE

1.

ZihaoWang, Jian Xu, Yoichi Takeda, Tetsuo Shoji, Yasuaki Watanabe, Mitsuo Yamashita, Sakae Izumi, “An
electrochemical method for detection and quantification of Laves phase in 12Cr martensitic stainless
steel”, Corrosion Science, Vol. 135 (2018), 215-221.

Tongming Cui, Jiarong Ma, Fei Ning, Zhanpeng Lu, Kun Zhang, Yibo Jia, Tetsuo Shoji, “COUPLING EFFECT
OF CHARGED-HYDROGEN AND COLD WORK ON OXIDATION BEHAVIOR OF 316L STAINLESS STEEL
IN DEAERATED HIGH TEMPERATURE WATER”, Proceedings of 19th International Conference on
Environmental Degradation of Materials in Nuclear Power Systems — Water Reactors, EnvDeg 2019, August
18-22, 2019, Boston, MA, 810-823.

Xiangyu Zhong, Fethi Hamdani, Jian Xu, Tetsuo Shoji, Tadashi Tatsuki, Jun Morii, Wakako Sasaki, Yasunori
Ishii, “Effects of dissolved oxygen on the oxide scales formed on ferritic-martensitic steel T12 exposed to
supercritical water”, Corrosion Science, Vol. 167 (2020), 108516.

FEFE . Xiangyu Zhong, BI#&AER. 100% ") a— IS EH O RATM B EHEICE T MK (B 1 #)
—40 FHBFAIRBRBERDEERE — . MHLIREE 2020 FE7ESE (2020) . 55-58.

MR AR SENER L )

5.

10.

Yida Xiong, Yuyataka Watanabe, Yuki Shibayama, Nicolas Mary, “Effects of 100 ppb dissolved oxygen on
low—cycle fatigue behaviors of 316LN austenitic stainless steel in borated and lithiated high temperature
water and mechanism behind these effects”, Corrosion Scienece Vol. 168 (2020), 108567.

Xiong, Y., Watanabe, Y., Shibayama, Y., “Effects of dissolved hydrogen on low—cycle fatigue behaviors and
hydrogen uptake of 316LN austenitic stainless steel in simulated pressurized water reactor primary water”,
International Journal of Fatigue, Vol. 134 (2020), 105457.

Xiangyu Zhong, Shuang Xia, Jian Xu, Tetsuo Shoji, “The oxidation behavior of 316L in simulated pressurized
water reactor environments with cyclically changing concentrations of dissolved oxygen and hydrogen”,
Journal of Nuclear Materials, 511 (2018), 417-427.

Xiangyu Zhong, Zihao Wang, Fethi Hamdani, Jian Xu, Nishith Kumar Das, Yoichi Takeda, Tetsuo Shoji, “Aging
Degradation Characteristics and Long—Term Performance of Structural Materials for Energy Conversion
Systems”, CORROSION, Vol. 75, Issue 3 (2018), 254-266.

T.Amaya, T.Yonezawa, K.Ogawa, M.J.Peltonen, H.Hanninen : “Solidification Cracking Mechanism of Carbon
Steel Weld Metal”, Welding Journal, 97, (2018), pp.55—s — 64-s.

T.Yonezawa, M.Watanabe, A.Hashimoto, M.D.Olson, A.T.DeWald, M.R.Hill : “Effect of Strain Hardened Inner
Surface Layers on Stress Corrosion Cracking of Type 316 Stainless Steel in Simulated PWR Primary
Water”, Metallurgical and Materials Transactions A, 50, (2019), pp.2462-2485.

<E 8>
mE-EELEEEL B 2 RTHD
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(2)F2FRROKR(TOSIMRREEND 2020(FH2) FEET

2018 5FE | 20194 | 2020 &/E
DEEZER 14 14 4 14
QENF= 144 144 3
<HBEHFEE>
D EBERS $% 23 # TELOOEARSHELR)
BEEA EEER SURVOLEDET | 5T (E. #) A
S @ Material Factors in Flow 2019 International Incheon, October
Accelerated Corrosion of Carbon Corrosion Korea 13-17,
Steel Engineering 2019
Conference
R @ Effect of Cr and role of Cr International Shanghai Oct. 28-
carbides on PWSCC susceptibility | Symposium on University 31, 2019
of Ni based Alloys in simulated Material Service (China,
PWR primary water Performance in Shanghai)
Nuclear Power
Plants 2019 -
Intelligent
Monitoring and
Reliability
Assessment-
EREH Mechanics and Mechanisms of ICorr CSD and CED | Strathclyde August
Stress Corrosion Cracking — Role | meeting at University 26-28,
of hydrogen as all-round player Electrochem 2019, (UK, 2019
UR Evans Award Glasgow)
Lecture
EREH Role of Hydrogen in Oxidation NACE International | Pacifico November
and SCC in Water — Mechanics East Asia & Pacific Yokohama 11-14,
and Mechanisms Area (EAPA) (Japan, 2019
Conference Yokohama)
EFEH Development of SCC Resistant Shanghai Forum on On line April 28,
Austenitic Stainless Steels for Frontier Materials, 2020
LWR Application with a Special SHMat 2020 Spring
Emphasis on the Role of
Hydrogen
@ ENZESEF B8 2 #(xELLODFEAEEHLIA)
BEEA AEEEE DURDT) LEFED AT A
KIFFIK ERMHEOREREDHDE 2018 7 R 17 H
AOE—= 5 I T
EFEH SHRGKRBERREENGX | BEYOBREREFEEET—V2avT 20195 9AF2H

[RESEEE

BB EHESEESIRESIEE
By EEENRTIShARELS
1-.
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I—4. SRR -IE-FEBEFORRIZONT
(N BERE-ZEOZHRUARTODIMRBEEDN S 2020(FH2) FEET
wE 2 #

2 B ZEEA FEE-EL H A
20198 | EF #ik % E B 8 F % /nstitute of | BRDHFTEERMICEHML
’ Corrosion, UK + U.R. Evans | =-BE#%EITI-1=8
Award
20205 | EF ¥k International Corrosion Council | #BERNEFICHITHERR
. (ICC) - Marcel Pourbaix Award | 3 A~0 S#iL1- EEAA R
FEIOFOEET. FERXF 2021 F | Hohl=f=oH
7 BIZEESD)

Q)FEBEZFOZMRVANR(TOD I RBEEI S 2020(FF2) EEFET
wH 2 #

1. EFE#, Fethi Hamdani, “BEMEKEMBASEORMRE", —RHEFRZAN BRKMHIIH 5200
Vol.23, No.8, 2018

"EEMESKOTREREEZRESS”, —RAFEAN BRZKIMHSII|W (5258 1Vol.23, No.8, 2018, ZEHED

B EHERBASHE—T—IL-F ) B - X

KHARPRABRROHE -BF -EEXE~DOETRRICETIA >

ATODIIPTHESNTOSRED 2L, REBRERV=—IAJGEORELOERHARTHY.
MAT.ELOSDBERFEERREHIVEIRPMAHMBEAEZASZETHY. TORRIT. - BF-EX
NEXSINDLDOTHD.

BAMIZIE. FRENOYITT—IOEBRRHEITEVTRLEZESIZ, TREAOYTT—IZHEL
T.HARBENASERIC AT - RREBREIERLTEY., —BIXMREEREZ TERILIZES1-1
DHH5B, RALICATTE. FIZIE, SHEEEXTE/NEFKNRBREFBEORBITERLL TCOEFHARE
LLTHY EIFoh, BFAFKEMOBEEBHRAIEHEELTECERIESN ALV HDWVIE B
EMEINBZHERRT UL AMOMASEE. EBREMICE, TOMHRELNERSh, BREZHINFIEFEOZY
ERBOONTETEY. REELUBREARNNZER O TRDEBEICHERET S, WThDEBICEVTE, R
BRAICEDSWYRVIEREROZ LM RSN RO FEMERET. HE. HRbicmT TEERCERL
THY. F-. HHHEVIEHHEERICOVTIE, ERLICHIT-RERERICHITT54E . £ TDRBEICH
WC EERCHE-BE-EE~QERICELIEHNRBETHEY. KT I/MIRRN T, BEARMGETE
ERTEHRBLTHS,

REFERFr—ODLE EIFIZONTIE. BFEBZERICAL EIFEFELTL N ESOFHE IO
A IIWABELIEKREZ (T =R RG] IS LY EB BN TSN, KEEALFr—EICHHTHH T, BiE
LTWBIaAVHIILTAUT -V I—230 - AMBREESKERADFr—ELTORBORELZH>THY.
TKC IZHEZIRH TS,
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. 7OV OrOHREDELE

(1 HREBDHER (TOOIMNFRIBFEEN D 2020(FFI2) FEFET

2018 & 2019 & 2020 &
RREMSD | #H 9 ¢ 15 # o #4
BE £%E(HFM) | 8358 HAM | 9463 HAM | 9252 HAM
Ense) | BE 04 0 4 14
Bg S (EAM) BAM HHAM | 1385 HHM

(2)FELESTOCIHMERRESE (TOSIINRIBEEMND 2020($HI2) EEET

1. TT690 €D PWR TS hEMmREAETOEFEMITMIZRE9 587K, 98,400,000 M
TRHAFREREEMLE] HRMAE (2018 F£E-2020 FE)

2. MIWIEA—RTFARRTULABOREMREIN BRZHRIEE OFBALT RICRET MR
(Smetana) 90,555,558 H
MJRAIR—ZADHRFEE] HLEHAE (2018 FE-2020 FE)

3. RFIFERMDIERIZEI S 18,506,000 A
R EFEFEER L] £RTAR (2018 FE-2020 £E)

4. BKIFREBETESMEAN) RVFMEEE D EMHEMMEERRBR-BEMEDER 13,851,550 M
BEEELAERIFIILY—FRARFHAORLEALEBSAM OB REE(020 £E)
MJROR—ZDREEE]

5. a5 RBEEERICEITHSCCREZ M 13,245,400 A
IRERESREREER L] MR (2018 FE-2020 £E)

6. HEANIVBEBEYIZE TS REINDO X KDL 7,536,540 H
TJRAOR—ZADHRMEEE] HET (2018 F£E-2019 FE)

7. ARAKARAS—DKAREIZH T HERL RIZICBET H81% 9,979,200 A
MJROR—ZADHRBEEE] HEME (2018 HF£E-2020 FE)

8. BRI RBEARAS—IZHIT B/ 05— KR r—)LIZEET S8 6,600,000 I
MJROR—ADHFRFEEE] H£EME (2019-2020 £E)

9. Ai—FRAUrOREAT B M#AEIZEA T 58138 6,000,000 A
MJROR—ZDFRBEE] HEME (2019 F£E-2020 FE)

10. KRAT—avEXFAMBOKREHLERITKREINERZEOETE 5,000,000 M
MJROR—ZDFRBEE] HEME (2018 FE-2019 FE)

KLKHAREIZEET DAV

2021 EE LI, TEEOHAREIZODLWTRZANETELTLS,
1. RFFERMOBEEICET S8 15,391,000 H
IR ERERER L] XRME (2021 F£E-2022 £)
2. A—FRAU O REIT B MEHFEIZBET 5813 3,000,000 F
MRAIR—ZADHRFEE] LEHE (2021 £E)
3. SHRAKEEHRAICEET S8 2,739,000
MJAYR—ZADFIFEE] HERRE (2021 £E)
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4. ATV L RO EBNE ST ST £EERTE
[RFAIREIT
MRAOR—ZDHEEIE]
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V. S5t EZHZSBRAZFLENICEISRMEICONT

(1)  AYFHECGEI-TFT-ERRAICONT

1-1 5. TR F=K3I2, RTAD OB FESUBRICER /NS EEZRDICHBAREDORLAHFDHER
ETIL—TELTORITENY N TAATHELERELIFREEDZ T ANEIT>TE FIZURIR

RENEH, COBMREABREEIBFREELHE 7ML AEORELAREELLTEZON, KERDE
Hi-HEBEL THRIRREZIADT -, EARMICZIE. BB EBEERATEROABE B FEAREICTERIT/N—

BEEL={EARE 2020 FEMNGRIRT S FE CHHEEEHEERP THD.

X AZORFEI—ZBAELTHE(HERRE KE 2)L-. RFEEOXHHNFEEEE o/
B/ vy BIDAI A ETICE AR MBRRMANLEFBEDORR: F/ N\ TRV HRHBERINTO
FFEIN 3 FEHETHRIREN-LDTHEA ., RFEEITDOVWTIE HENEF OBV ERNSHLEBLLT
BEEL. HIRENF-BDTHY. NICHe DERTOD UM, ZD—EBEEL R EEICIEA S,

DAVERFREEEL T RELTRFLILOMEABEEINSZHEHE AT, HIATHEE - E&F

R ICE DV EEmRmEIOMFECERMLTLS, LlE FREEL -Gt sBERICLYL:

LENHHFBERMAELTORIETHS.

F1=.NICHe D4 THOEFETHSH . NICHe TOEEZEL TIE-1=. BEMLEDEHLED—_—XOE
BEEAFRICE T - S ERIFEICI T O TUK E NS - EE S EE DRER - /o IR ZEFEMNL. BAE 1FE
FERAEEFEIZSA =T D—EELTDFFHEL T, CFReND [TEWTER LD HEF AL LFIEARLE 4 AIZIE
EiFTinNa,

(2) HMROEBRHROTOADSIINEADFEIZTDONT

ATODIIMIBNTIE, ETOREITDONT, TOFRERRICH T TOMEFE-FER-AHIZOVTER
BRANCE DV -HRFEOBIBAEZHRERAELTHRRAREHEL . HEWICEFOSVVRRT REE
BITOVWTHYHHA TS, - T, BEBROT=OIZHRELIN ST —ROMBI DOV TIEFITIGT A
EARADEIZLDHGEELNHY . B RDSLSLELHEY TIF L. EORRERFOMBEDOME(CXRHHT-1F
HMEDEEATRARTHS, ATODIIMIBNTIE, HIZIE,

BRI PNEKRERIBERYIN—ICRDRE BRI IIVRICIE, #HERET - D AT LG #E/ VM ILAIC
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B SR ENTHRDER RE-FRVMIIVAKBDOFRE)

"RRARETSUMIB T HBIEFKASRRC T SERIER 7 — LR ER]- FEORFE (VRO
—ADHRIFEE) .
AVISBEYDERTREEAFEOMEHIRLIH-LERARFDRAZEL-HRHFEEEZDORFE (X
IR—ZADRIRER) . BEED B EEHKFICE B L3RR AME O E

‘N EERLELSUVICRFMOSEEINOEZADCERLRARKARRUVZDARDERRZE - FHERR (R

HAHRERERL).
BEFKEIRRET TEN V) —TRELVITTKESBREICEL-ES HMEREMAS DM (R
HAHBFERERL).

EEEITLENHES,

ZOESIT. ATADIYRTIE, FMADRIHER ALY FIRHREAOCE A RERRSS TSP

(3) AFTOVIIMILBANEADER. HEMEBRFIZOT

ANENRNETEEHRLGIRIE. TOTITATICHEHL. TOEREL, ENANELGEEDOEEEEHT
L. W BYRIDREGREEZHDTOCIIMEHELTEY . IRLF—H HESERIBLEOA
BIZEOTRARBGERSFICETHRE - TLOMEF- M LICEHKT 5. PHMERICEOE. RERA. &
BREZREBBELEHARFERLE, BARMIHRICE> TR E-FAIRGHRRZL 0T ELLY ., EDHENE
RITBHTKREL,
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V. ZDfth
(1)NICHe 7Rz /rELTEIRLI-VLVER

ETOREITBEVT, ZOREFHERICATTORRFE-FR-AHICOVWTRERAIZE SV -HRFE
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