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An Experimental Investigation on Characteristics of

the New Oscillating-plate Viscometer

Takamichi 11DA, Masayuki Kawamoro, Shinji FUjiMOTO and Zen-ichiré MORITA

Synopsis :

The characteristics of the new oscillating—plate viscometer have been investigated experimentally. The

results obtained are as follows :
viscosity.

(1) The resonant frequency of plate oscillation decreases with increasing
(2) The apparatus constant K determined experimentally includes the end and slipping effects.

(3) The dimensions of the plate should be determined by referring to empirical relations between pu and
A(={(E,/E)—1}#) for various dimensions of the plate, where p is the density, u the viscosity, E, the
resonant amplitude of plate in air, E the amplitude of plate in a liquid, and 7 a constant. (4) If the distance
between the plate and the wall of vessel is longer than about one wavelength of the wave produced by plate,
the effect of reflected wave from the wall can be neglected.

In conclusion, the theoretical working formula, i.e., pu=K {(E,/E)—1}2, is mostly applicable to viscosity
measured by the new viscometer. The empirical relation, i.e., pu=K {(E;/E) —1}#, is eminently suitable
for instantaneous and continuous viscosity measurement.
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O : resonant frequency in air was used for f.

/\ : resonant frequencies in liquids were used

for f.
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Fig. 3. Log-log plots of py vs. Ay and pp vs. 4.
O : resonant frequency in air was used for f.
A : resonant frequencies in liquids were used

for f.
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Table 1. Comparison of calculated ps values with experimental data.

4 (pre) expt, (p1r) e, {(or) ear. — (pp) expt.}/ (Pt car,
2.27x10-4 8,23 (kg?m—*s1) 8.01 (kg?m-4s-1) —2.7(%)
4,79%x10* 16.1 16. 4 1.8
1. 32x10-3 40.8 43.2 5.6
2.12%x10°8 7.5 67.8 —5.5

pu=104% A 0955 (10<pn<100) (kg?m~*s!)

4 (o11) oxps. (ot) cut. { (or) ear, — (0£2) expt.}/ (Pp)car.
2.12x1073 715 (kg?m~4s-1) 73.0 (kg?m~4s1) 2.1(%)
2.38%10°2 458, 3 437.5 —4.8
1. 76x 107t 18717 1919.8 2.5

pp=103"84 40740 (100<pp<2000) (kg?m—*s1)
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