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A Study on an Oscillating-plate Viscometer for Instantaneous and
Simultaneous Measurements of the Viscosity of Melts and the
Noise with their Chemical Reactions

Zen-ichiré MORITA, Takamichi I1DA, Masayuki KawAMOTO and Akira MORI

Synopsis:

In order to understand various phenomena in the metallurgical processes, a new oscillating—plate vis—
cometer using a non—contact electro—optical system connected with a signal separator has been made on

an experimental basis.

The apparatus allows us not only to give instantaneous and continuous indications of the product of den—
sity and viscosity (pu) of a liquid being in a state of unsteady flow with fair accuracy, but also to make si—
multaneous measurements of pu and noise during chemical reaction.

It is expected that the data obtained experimentally on the changes in viscosity and noise with slag/metal
reactions may provide us any useful information about a degree of chemical reactions and dynamical be-

haviour of the reaction products.
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Fig. 1. Schematic diagram of an oscillating-

plate viscometer.
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Fig. 2. Viscosity of distilled water as a function
of temperature.
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Fig. 3. Viscosity of molten Na,CO;-50 mol%;,
Li,CO,; as a function of temperature.
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Fig. 4. Vertical displacement of target due to
horizontal displacement of the oscillating-plate.
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LPF : Low Pass Filter
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ATT : Attenuator

Fig. 5. Block diagram of a signal separator.
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T : direct signals from non-contact electro-optical system
S : signals after passing through band pass filter
N : noise after passing through subtracter

Fig. 6. Frequency spectra of the signals of
the plate oscillations in pure glycerine with gas
bubbling.
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(1) : without gas bubbling

(II) : with gas bubbling

(Il) : with gas bubbling (after passing through the
signal separator)

(pt)bup : with gas bubbling

(pp)o : without gas bubbling

(Pure glycerine was used as a sample)

Fig. 7. Separation of noise by the signal
separator.
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1 T To moving coil

2 r_%:,_js
3—— || 1
-]

1 Stopper 2 Crucible (Sample shoot)
3 Furnace 4 Oscillating-plate

5 Crucible 6 Thermocouple

7 Stem 8 Sample (Flux, Slag)

9 Sample (Metal, Alloy)
Fig. 8. Apparatus for measuring the plate-
oscillations in molten flux with chemical re-
action.
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Fig. 9. Changes of viscosity and noise during

dephosphorization reaction. (Na,CO3-50 mol

9,Li,CO;, 0.9kg/Sn-4.2wto,P, 0.3kg)
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Fig. 10. Frequency spectra of the signals of the
plate-oscillations during dephosphorization reaction.
(Na,CO;3-50 mol%;Li,CO;, 0.9kg/Sn-4.2wt%P,
0.3kg) Numerics indicate time in second.
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