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A mechanical attempt of physical perception of “viscosity/stickiness”
- focusing attention on the phonologic parallelism between NEBARU and NOBIRU -
B A
BEIESEEMERYEIEH
Kenichi Kurumada
Fukushima National College of Technology, Department of Chemistry and Biochemistry
(20134F9 7 17H % H)

This work addresses the author’s attempts to clarify the kinematic conditions where we perceive viscosity of
liquids depending on the physical sensation obtained from the reaction impulse or visual features of moved
liquids. The physical perception of the viscosity cannot be necessarily identified with the measured viscosity.
This skeptical reflection originates in the empirical fact that the physical perception of the viscosity appears
discontinuously whereas the measured viscosity is absolutely given as a continuous physical parameter in real
or complex number. A subject test in which they shake a bottle containing a liquid of a certain viscosity showed
that our physical motion makes us recognize the contained shaken liquid as a tangibly viscous one when the
viscosity exceeds 107 to 10™ Pas. A salient visible feature of a liquid where we perceive the tangible viscosity
is that it tends to form liquid ligaments under the agitating motion. The author attended to the phonologic
parallelism between the Japanese verbs “NEBARU” and “NOBIRU”, which signify showing viscosity and
stickiness, respectively. A hypothetical view that the common sequence of the consonants N, B and R in these
two terms may suggest that the physical perception of viscosity coincides with the formation of visible
ligaments of the liquid in motion. Actually, the optimal kinematic condition for the physical perception of the
tangible viscosity is in accordance with that at which ligaments of liquid are easily formed as a result of
continuous formation of liquid droplets. The dominant tendency of the formation of the ligaments is also
described in terms of the Weber number, which is actually in the proximity of 10 in the present case. Thus, the
physical perception of tangible viscosity can be accompanied by the visible stickiness when the liquid becomes

sufficiently viscous to be elongated in the agitating flow.

Key words: viscosity, stickiness, tangibility, visibility, phonologic parallelism
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Fig. 1 Snapshot of liquid in vertical elongational
motion with a circular mesh of eye-open diameter

approximately 2x10m : (a) water; and (b) 2.5 wt%
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Fig. 2 Dependence of the proportion of the subjects
who had the cognizance of the tangible viscocity in
the shaking motion of the bottle containing the sample
liquid on the measured viscisity of the liquid in the

shaken bottle.
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Fig. 3 Snapshot of the shaken plastic bottle containing
liquid of the viscosity of 1x10~Pas to 6x107Pas. The
frequency and amplitude are 3.0 Hz and 6x 107%m,
respectively; (left) 1x 10%Pas (water); (middle)

7x1072Pas; and 6x10 'Pas.
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Fig. 4 Snapshot of the shaken plastic bottle containing
liquid of the viscosity of 1x10'Pas. The frequency

and amplitude are 3.0 Hz and 6x107m, respectively.
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Fig. 5 Schema representing a volume element of the
shaken liquid on which the inertia and viscous drag
act at the same time.
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Fig. 6 Schema of dragged liquid for estimating the
Waber number. The liquid is in motion at the velocity
v forming a liquid ligament, the width of which is L.
The Weber number is given as the ratio of the
kinematic energy transferring across a plain
perpendicular to the direction of the motion to the
required mechanical work for the formation of the

sideways surface, o (vL*W/( o Lv).
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