(@mKnggaaE&yn E: BEIESFFMAFR AIETFH #Bo—X TOLTH(0—2R

mzsqin: A A ViRIKZFIFHLT-
PEREME O —T 4« VUM DR

K4 Ffn 182 .~ ARAFUNE Hiroyuki E-mail : harafune@tsuruoka—nct.ac.jp
Ba: S v HEE L

MERFEE-HE: BAMNAAROD—2& BXEER. BAEHZESR. BASTEES
*—IJ—F: AFVBIAR, boAROS—

AR - RERE - REFN

. o ER-ERRR
Rt °T REH T - -B|2E - E#ERER

CEASES A 4 ViR ER A L-BEetE o —T « > J DOFAF & 5T

AHERETRRYR—TSLPRYT—F L E AN B —T 1 T HB ORFEEToT

W3, Il X TLADREERD 7 2, AHEIL S OBNEED 3 BIZEE - EEISER

THESN, SO ERT AR OBEIERER - BNELEMS X T LBKIC DR BE

HEIND, BEREERMEELT, RER 2 DBS IS+ ERTBRTE. A DERFEHN Feiscrr
108 A —F—DBI AN - EEREHEEHDOBBRITHY. TORBRIRIT—ITS5 %
EARBEEREIT—TUBBRALESRYT—HFILIZE>TE AN TS,

B2 IERER)T—TSY(CPB)ORYT—4 L%, FERMEBBROIFVRIALESL
DIEEE - B AR T—a—T > %K. QMBERMFL: CPB &E AL EEMEREAL
(CREST). @EHLTHLADIEET ZRYT—HBRDEH (ERCA) HEEFLEND,
EEAE (A -EEA-FILR-AAKREE) PERD LB LERFBIELTL S,

A ARED R

' O SLATTEE - HHEFIE
SR CEPABTETFHEM TERE
0 Z-1ABELHFENDETHIEZEL
| EREFEIREERCE U e S0t easst
<< F F
o]
<>

BHERE FPAIE ESinc]

——————

? I LI L IHERRRARKARRRARAL

£y,

oy

HA R B OB AR L.
L THEAET BHEEEA

CPB ¥R —7I)LIGED
YIMSARTTITILEDES:

FEEME A4 UHIA+CPB  BHEEEM CPBICKSEEMRD

Hertz @£ 430MPa T T ByEa—T1 B
—— RBIE B (EERZRE=103) (MEKESREERE)

mim - m A ETHLEAMA GV BRAMEA

YIRS 88 |

SEHEMBEMILEY—ILEE  HERERT S5 ERGE

B BEA—D)

E#5-515RERERHE Instron 3342 (Instron) EIREFEREE UMT Tribolab—1(Bruker)
EALAET DMs-401 (1B F0RmE) AEYa—4—

EEIREABRME Tribogear type—14(FHLF)
[EE& OPTM-AICKIZEF)

KOSEN SEEDS



%) KOSEN

Insul of Nations Catege o Techmckgy. Japen National Institute of Technology, Tsuruoka College

Development of functional coating materials
using ionic liquids

Department of Creative Engineering,Course of Mechanical Engineering

Name Hiroyuki Arafune E-mail harafune@tsuruoka-nct.ac.jp

Status | Associate professor

Affiliations

Keywords

Technical
Support Skills

Japanese Society of Tribologist, The Chemical Society of Japan, The Japan
society of mechanical engineers, The Japan Society for Analytical Chemistry

Polymer, ionic liquids, tribology, analytical chemistry

- Surface modification, surface analysis
* Friction/ Wear test
* Compression/Tensile test

Research Contents ‘ Development of functional coating materials using ionic liquids

This laboratory is developing functional coating materials using polymer brushes and
polymer gels. 70% of failures in mechanical systems and 30% of power loss in automobile
engines are known to be caused by friction and wear, and the development of lubricants

that reduce these factors is expected to lead to the development of long-life and highly

ERLHHEFD

efficient mechanical systems. Our joints have excellent durability and low friction with a £EE2<A)

coefficient of friction on the order of 103, which are based on polymer brushes and gels.
Our research focus on combining concentrated polymer brushes (CPB) and polymer gels
with ionic liquids, which are non-volatile lubricants. (1) development of low-friction and

highly durable polymer coatings, (2) visualization of wear mechanisms using originally
developed CPB (CREST), (3) development of polymer lubrication systems that repair
themselves even after wear (ERCA), etc. We are aiming for social implementation with
collaborating universities and collaborating companies.
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Stay as liquids even in south pole or
outer space
@ Various function based on structure and

Ionic liquids
@ High thermal stability, negligible volatility

< Wear resistance
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Self-assembly of CPBs by
segregation from inside the subsrate

combination of composing ions

<>
negligible volatility flame retardance surface modification
Combining IL with soft-tribomaterials
like CPBs or polymer gels Smooth film + ILs +CPB Self-healing CPB for anti-
G Coefficient of friction=10- fouling of training ship of
Robust superlow frictional materials under 430 MPa fisheries high school
stable under heat or vacuum (Hertzian pressure)

Available Facilities and Equipment

Universal testing system(Instron3342, Instron) Tribometer (UMT Tribolab, Bruker)

Contact angle meter (DMs-401, Kyowa kaimen)

Tribometer (Tribogear type-14, Heidon)

Film thickness meter(OPTM-A1, Otsuka Electronics)
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