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Abstract

The research is about the resonance of soap film and soapsuds. For the resonante of soap film,
we tried to find out the relation between the resonant pattern and frequency by experiment;
according to the resonante model, we measured the thickness of soap film, which was compaired
with volume-dencity method. We found that the life-time of the resonant soap film is longer than
the normal one, so we proceeded to study the relation between the life-time, frequency, and power.
We observed special resonant pattern while the soapsuds fell down on the speaker. So we studied
the characteristics of resonant soapsuds, trying to make the mathematical pattern of resonant

soapsuds.
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Resonance Pattern of Soap Water Droplets

Po-Chun Kuo
National Hsinchu Senior High School, Taiwan

Fair ID: 680101

Introduction

Resonance is always an interesting nature
phenomenon. In principle, it may occur in

systems of any  dimension.  Surface

morphologies created by resonance vibrations
in accelerated fluids have attracted wild

attentions. Resonance excitations, such as

Faraday wave [1], solitons [2], and jets [3],
created under  sinusoidal

have  been

accelerations. In this project, we study the
formations of resonant patterns on soap water
droplets driven by sinusoidal excitations. Small
excitation amplitudes created ring-shape
resonance patterns. And the patterns transform
into finger-like structures upon increasing the

excitation amplitude.

FIG.1.Resonance pattern of soap water droplets
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FIG.2. Experimental setup
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Materials and Methods

Setup: the experimental setup is shown on fig.1.
We use Aquamarine as soap water droplet and
measure the physical parameters by photograph,
which shutter is 120 ps.

Experimental parameters: a droplet is put on
the plastic film, and we vibrate the plastic by
sinusoidal  accelerations. =~ The excitation
frequency we selected is 128Hz because the
frequency resonates with the plastic film. And
one frequency avoids the resonant patterns of
plastic film are different. The excitation
amplitude is up to 2.6mm. Moreover, the

volume of soap water droplet is up to 0.6 ml

and interval of 0.05 ml.
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FIG. 3.
observed resonance patterns, where (a) Ah, (b) Aw, and
(c) AB are the maximum variations in the side angle,

diameter, and height, respectively.



Results and Discussion

Phase diagram
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FIG. 4. A -V phase diagram and the representative resonance patterns

A ring-like pattern, such as that shown in (A), finger-like patterns as in (D). Structures with
was observed at a small Ag. When more energy fingers on the side [(E)], and on the center [(F)],
was supplied to the droplet, by increasing Ag ,  were observed as well. The boundary became
the side angle of the ring became larger, as unstable if the droplet was large enough and
shown in (B) and (C). The ring eventually shutting jets may even be observed, as shown

breaks into several divisions and forms in (G) and (H).
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FIG. 6. Effects of excitation amplitude on the maximum FIG. 8. Effects of excitation amplitude on the fluctuating
side angle of the ring. range of the height.

No significant changes in Omax Were seen when ~ The vertical vibrations of the patterns were
Ag not large enough to create finger-like  noticeably increase as Ag exceeds 2.0 mm.

patterns, where 0, remains to be less than 90°.
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FIG. 7. Effects of excitation amplitude on (a) the mean Increasing Ag makes the resonance patterns

side angle of the ring and (b) its fluctuating range. transform into finger-like structures, which also
The mean side angle begins to increase when  results in the decreases of the mean width and
Bmax €xceeds 90°, reflecting  that the ring-like  the significant increases of the angle fluctuation.
patterns are relatively stable. Larger angle  Apparently, the transitions occur at Ag~2.0
fluctuations may be seen when larger Ag or  mm.

bigger droplet were used.



Conclusion

1. Six distinguishable regimes, each with a
characteristic resonance pattern, in the Ag -V
phase diagram were identified.

2. A stable ring-like pattern was observed at
small excitation amplitude. It transforms into
stable finger-like, unstable finger-like, and then
jets upon supplying higher energy and more
materials to the droplet.

3. The formation of finger-like pattern may be
characterized by the sudden increase in the
variations in the width and height of the

pattern.
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