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Introduction Surface Tension on Floating 3D-Printed Objects

In this study, we |nve.st|g.rate the behavior of systems involving Archimedes Principle without Surface Tension

surfa.c.e ten5|on,.graV|tat|ona|, an.d pressu.re/buoyant f(?rces, The buoyant force acting on a floating object is opposite and equivalent to the force of gravity acting upon the
specifically looking at Marangoni propulsion on 3D-printed object, or in other words:

pentagonal boats. By analyzm_g the |nt.erp|ay of.these fo.rces and Mobig = prVeusg.
the phenomenon of Marangoni propulsion, we aim to gain a

_ _ _ _ That is, the pressure force in the vertical direction is the weight of the displaced fluid. See diagram a.
deeper understanding of the dynamics of floating objects and

Surface Tension Term in Archimedean Force Balance Equation

their movement on liquid surfaces. S _ _ o _ , ~ ,I
- . 1 When the force of surface tension is accounted for in the force balance equation, a revised interpretation of displaced . 2-%"_;
elevant Forces 1 -
fluid is necessary. See diagram b. Future Work
Surface Tension Force Derivation We plan to continue exploring the Marangoni phenomenon and
Using equation 1 and 2 its applications, particularly in its ability to model more
Br_ <( L h s > b complicated biological systems like a fire ant raft. Our goal is to
t \_ T Pr& S L - R extend our work from the static setting to a dynamical setting,
_______ Fx _ p {pfg(yf — ) + (7R — %)} where we can model the behavior of the system as it evolves over
Force-Balance Equation U 2 time. This will allow us to better understand the complex
Consider a rigid stationary floating object, we characterize its — — Pressure Force Derivation interactions between various components of the system and to
orientation with the balance of gravitatic?nal force, I-j/D — —8/ (p(s) — pa)foi(s)ds identify opportunities for further research and innovation.
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By changing the physical properties of the object, contact angle at the object also changes. This effect is

Fg = Mobjg demonstrated in the figures below.
where g is the acceleration due to gravity QP o

Pressure/Buoyant Force
_et Al,p; = unit normal force directed out of object, J€),,, = the

poundary submerged region of object, and ps = atmospheric
oressure. T he pressure force on the object is:

F, = —€/ (p(s) — pa)fiosi(s)ds ' = — _ | o - | References : | | |
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We can express this force in vertical and horizontal components: © Naylor, Tsai, “Archimedes’ principle with surface tension

Definition (Marangoni Propulsion)
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