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Measurement of surface viscosity of acrylic lacquer coating
in curing process with reciprocating microtribometer

Hajime SHIBATA *!, Takeo NAKANO *?, Shigeru BABA **

ABSTRACT : Curing process of acrylic coating on a slide glass is monitored with a microtribometer. The

microtribometer equips a hemispherical diamond tip of 16 pm in radius and the tip is reciprocated on the

coating surface. The tip is mounted at a free end of a cantilever, whose spring constant is 50 N/m, and the

other end is forced to oscillate sinusoidally at 30 Hz with constant amplitude of 50 um. The viscous force

working between the tip and the coating brings about the amplitude-damping and the phase-delay in the

motion of the tip. The relative motion of the tip with respect to that of the forced end can be monitored as

an induction voltage in the coil. The average AC voltage is proportional to the magnitude of the friction and

the integration readily yields the motion of the stylus. In the experiments carried on the acrylic lacquer

coating a characteristic viscous behavior was observed, and the friction signal could successfully be

simulated by employing proper parameters in the Casson equation for viscosity. It was found that the time

evolution of the parameters corresponded to the curing process of wet paint.
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Fig.1 View of the reciprocating microtribometer.
A diamond stylus is oscillated in parallel to the
specimen surface. The cartridge body is forced to
reciprocate sinusoidally. The voltage signal is
generated in a coil by magnetic induction.
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Fig.2 Schematic illustration of the microtribometer and the
signal generation mechanism.
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Fig.3 Reciprocal motion of the stylus: Xo+X1 (a) and the
voltage signal: Vi (b). The stylus stops at both
ends of the oscillation. Curves correspond to
various stylus loads L.
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Fig.4 Stylus motion (a) and the voltage signal (b) on the
surface, where viscous friction works in a Casson
mode.
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Fig.5 Sample of acrylic lacquer coating on a slide glass.
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Fig.6 Friction-signal observed from specimen just after
painted. Stylus penetration depth is 0.07 mm (a)
and 0.28 mm (b) into the paint of 0.30 mm-thick.

Fig.7 Friction-signal waveform from half-dry surface.
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Fig.8 Observed signal in Fig. 6 and Fig. 7 could be
successfully reproduced by employing proper
parameters in Casson equation. The curing
process was reflected on the yield stress b? rather

than on the residual viscosity a2.
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