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Establishment of simultaneous estimating Young®"s modulus and viscosity of materials
using motional capacitance change of a quartz-crystal tuning-fork tactile sensor
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I have constructed the analytical model for the motional capacitance of a quartz-c
rystal tuning-fork tactile sensor. Especially, depicting the materials in contact with the senso"s base a
s the Voi?t viscoelastic body is new. 1 have derived the analytical formula for the motional capacitance
of the electrical equivalent circuit of the sensor at resonance based on the law of energy conservation w
hich the electrostatic energy in motional capacitance is equal to the sum of the strain energy of the quar
tz arm and the loss of energy of the materials in contact with the sensor®s base. |1 can prove that the ch
ange in reciprocal motional capacitance is caused by the d¥namic Young®s modulus and viscosity of viscoela
stic materials since the calculated values are approximately equal to the measured values of the change in
reciprocal motional capacitance before and after the sensor®s base comes into contact with neoprene rubbe
rs and plastic materials. This work will be published in JJAP.
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