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Measurement of liquid viscosity focusing on non-linear modulation of ultrasonic
pulse

Kadowaki, Ren
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This study aims to develop a new measurement method of liquid viscosity in
sealed packages using ultrasonic pulse. The ultrasonic pulse is projected from the outside of the
package. Frequency component of the pulse attenuates depending on its transmission path and physical

properties of the liquid. We identify the viscosity using the observed attenuation and theoretical
relationships between the attenuation and the viscosity that are obtained from numerical simulations
of the pulse propagation or an analysis of the wave equation. In a basic study, viscosities of some
kinds of mineral oil whose already-known viscosity ranges from 300 mPas to 1200 mPas were
identified with an uncertainty of 25 %. The proposed method does not need direct contact to the
tar?et liquid. Therefore, this method has the potential to be helpful for the testing and the
evaluation of lubricants, medical drugs and foods.
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Fig. 1 An acrylic container and liquid sample for
the fundamental experiment. 1. is the thickness
of theliquid.
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Fig. 2 One dimensional lumped mass model of
the liquid.
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Fig. 4 Relationships between attenuation
parameter and frequency of the transmitted pulse.
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Fig. 6 Comparison between the identified shear
viscosities and the known shear viscosity of the

liquids. 3)
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