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A High Precision Apparatus for Surface Force Measurements
clbooouobomoboboooooooon

Hiroshige MATSUOKA, Graduate School of The University of Tokyo, 7-3-1, Hongo, Bunkyo-ku, Tokyo
Takahisa KATO, The University of Tokyo, 7-3-1, Hongo, Bunkyo-ku, Tokyo

This paper describes a new apparatus which can measure a normal force between surfaces brought into
close proximity with high precision. The apparatus consists of two elastic stages with strain gauges for
smooth and fine movement driven by a piezoelectric actuator, four microstages for coarse movement
driven by a DC motor and a high precision non-contact capacitive displacement sensor for normal force
measurements. Some examples of normal force measurements between mica surfaces in crossed cylinder
geometry detected by the new apparatus are presented.

Key Words High Precision Measurement, Surface Forces, Adhesion Force, Meniscus Force,
Ultrathin Fluid Film Thickness
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Crossed Cylinder Surface

Fig.1 Apparatus
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Strain Gauge
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(b) Pushed by Piezo Actuator
Fig.2 Elastic Stage
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(a) Free State
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Fig.5 Ultrathin Film Thickness
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Fig.3 Adhesion Force
Measurement

Table 1 Adhesion Forces between Mica Surfaces

Present Experiment (mN) | Reference (mN)
Air 6.05 ~ 6.30 5.65 ~ 6.787
OMCTS 0.880 ~ 0.930 0.854®
n-octane 0.649 ~ 0.685 0.672¢
n-hexadecane 0.532 ~ 0.578 0.612®
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