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1. Development Objectives & Technical Summary

We have developed a resonance shear measurement system (RSM-1),
which is a unique method of measuring resonance shear response for use in
evaluating liquid properties in nano spaces. Surface drive

The system measures the surface force and resonance shear response by system
continuously changing the liquid film thickness between two solid surfaces
from several jam to actual contact. From the frequency and the amplitude of
the resonance peak, properties such as the structuring liquids, viscosity, chamber
friction, and lubrication can be evaluated as the function of distance. Using the
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surface forces measurement, the surface potential, adhesive force, and steric  twinpath! . Twinpath Unit
structures of adsorbed molecules can be evaluated. unit 1 i ]
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This system can be used for measuring the surface force between the surface Reference light

opaque substrates with a twin-path interferometric method for distance
determination. Unlike the conventional SFA, which uses the transmitted light for
distance determination by FECO (fringes of equal chromatic order), this
method determine the liquid film thickness changes using the laser light iz
reflected on the back of the bottom surface. .»'-5‘5‘5"(7\:670 nm)
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The features of this system are as follows.
1)Determination of the surface separation : Resolution of the twinpath and FECO™ methods are 1 nm and 0.1 nm, respectively.
2)Surface forces can be measured with a resolution of 100 nN and 10 nN by twinpath and FECO method, respectively.
3)Shear response sensitivity : Highly sensitive due to the resonance method
4)Measurement time of resonance curve: 2 to 10 seconds for one resonance curve via the Fourier transform method.
5)Target surfaces : Metal, ceramics and polymer etc.
Target liquids : Lubricants, electrolyte, polymer solution and surfactant solution etc
6)Measurable properties : Surface properties (Surface potential and charges, adsorption properties such as steric structure
and viscoelastic properties of adsorbed molecules), rheology (viscosity of liquid), tribology, origin of interaction.
(* Fringes of equal chromatic order(FECO): an optical interferometry used for the determination of absolute sueface separation.)
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- Surface potential and charges, adsorption - Liquid structuring, rheological properties (viscosity), and tribological
properties such as steric structure, origin of properties (friction and lubrication) in nano-confined liquid can be evaluated.
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3. Leading Development : ;
g P Related industries
Eradltlonallly t.helmechanlsr?1 |nvolvedt|hr! fnctltzn hasuonly been u?derst(:odfln a Manufacturers of cosmetics, lubricants, paint
enomenological manner, however, this system allows concrete evaluations . .
P g Y sealants, and materials for nano-devices and

of the friction system at the molecular level, which then also allows more .
efficient system design, reduced friction and energy loss due to friction, and it machines.
to be devoted to the innovative technology such as superlubricity. Micro machine

Provides designing principles at the nanometer level for many advanced s
materials, thus leading to the promotion of industries manufacturing new high-
value materials.
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