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A Study on the Measurement of the Fluid Viscosity by Using the
Torsional Vibration of a Circular Rod
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Abstract

This paper deals with the measurement of the fluid viscosity by using the torsional vibration of a
circular rod excited by a torsional vibrator at one end. The effect of an adjacent viscous fluid on the
torsional vibration of the rod has been studied theoretically and expressed in terms of the mechanical
impedance. The theoretically-obtained trend that the mechanical impedance is proportional to the
square root of the viscosity times the density of the fluid has been confirmed by the impedance
measurement. The paper demonstrates that a torsionally-vibrating rod can be used as a sensor to

measure the viscosity of a fluid.
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Fig.1 Schematic diagram of a circular rod
submerged in a viscous fluid and twisted
by a torsional vibrator
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temperature (C)
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Ps N 868 | 865 | 863 | 862 | 859 | 857 | 855 | 867 | 864 | 861 | 857 | 854 | 777 | 769 | 762 | 992
(kg/m®)
- N
“q““? #x10 97.1 | 762 | 644 | 554 ) 452 1394 | 347 | 177 [ 143 | 11.8 | 982 | 828 | 1.85 | 1.52 | 1.27 | 0.653
properties (kg /m .s)
“pfz'”m 9.08 | 8.12 | 746 | 691 | 6.24 | 582 | 540 | 392 | 352 | 318 | 290 | 2.66 | 1.20 | 1.08 | 0.98 | 0.81
(kg/m®-s')
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impedance deviation 003 | 001 | 0.02 | 0.01 | 0.01 [ 0.01 | 0.02 | 0.01 | 0.01 [ 001 | 0.02 | 0.02 | 0.01 | 0.01 [ 0.01 [ 0.0
of B (kQ)
frequency(kHz) {13.362(13.386/13.398|13.40213.415|13.417|13.424 | 13.456 |13.462|13.467|13.478/13.486 | 13.498 | 13.503 | 13.512 13.521
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