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Development of functional coating materials
using ionic liquids

Name Hiroyuki Arafune E-mail harafune@tsuruoka-nct.ac.jp
Status | Associate professor

Japanese Society of Tribologist, The Chemical Society of Japan, The Japan

Affiliations society of mechanical engineers, The Japan Society for Analytical Chemistry
Keywords Polymer, ionic liquids, tribology, analytical chemistry
. * Surface modification, surface analysis
Technical ..
. - Friction/ Wear test
Support Skills

* Compression/Tensile test

Research Contents ‘ Development of functional coating materials using ionic liquids

Our research topic is to develop low frictional coating materials using ionic liquids. Ionic
liquids (ILs) are molten salts whose melting point is lower than 100 °C. Most popular salts,
NaCl, used as table salts in our life do not melt until 800°C owing to strong interaction
between composing Na+ and CI'. In contrast, ionic liquids can act as liquids even under
room temperature by designing structure and combination of composing ions. ninias
ILs possess high thermal stability, negligible volatility and non-flammability. Some part
of ILs can keep their liquid state in the South pole or outer space. Thus, ILs are expected
as novel lubricants which can provide long life time and high efficiency for mechanical
systems under extreme condition. We are now combining ILs and structural polymers to
develop low frictional coating materials for mechanical instruments and characterize their
lubrication behavior

Ionic liquids

@ High thermal stability, negligible volatility
Stay as liquids even in south pole or

outer space

@ Various function based on structure and

combination of composing ions
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negligible volatility flame retardance surface modification

Combining IL with soft-tribomaterials Bleed out of lubricants

like CPBs or polymer gels
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Robust superlow frictional materials

Smooth film + ILs +CPB from a coated film
Coefficient of friction=10- =Snow sliding coating

under 430 MPa (Hertzian pressure)  mimicking Nepenthes

stable under heat or vacuum

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)




