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I. 
Abstract 

Splashing is a common phenomenon occurring when a liquid drop impacts on a smooth, dry surface at high velocity.  It has been discovered that the pressure of the surrounding air is important in causing a splash.  Moreover, it has been found that viscous splashing follows a different mechanism than the splashing of an inviscid liquid [1]. The relationship between the threshold pressure, Pt, and the impact velocity, Vo, for viscous splashes has also been investigated [2].  In this project, I will vary the composition of the gas in which the splashing occurs to understand the role of gas molecular weight on Pt in the viscous regime.  I will measure the scaling behavior of Pt versus V0 for four gases and compare it to that for inviscid splashes [1].

[1] L. Xu, S. Nagel, and W. Zhang. Phys. Rev. Lett. 94, 184505 (2005).
[2] M. Driscoll et al., 2008 Annual Meeting of Div. Fluid Dyn. of APS.
II. 
Introduction

A. The Definition of Splashing

a. Parameters affecting a splash D, Ra, V0, σ, ν

b. Dynamics of inviscid splash
B. Past Research in Drop Impact
a. A. M. Worthington

i. first flash photography of splashes
b. Mundo et al.

i. Splashing threshold based on liquid parameters

c. Rioboo et al.

i. Six possible outcomes of drop impact on dry surfaces

ii. Effect of parameters on splashes 

d. Xu et al.

i. Influence of environment on splashing

C. Technical applications of drop impact

D. Purpose of current experiment

III. 
Role of Viscosity in Splashing

A. Comparison of viscous and inviscid splashes

B. Role of surface tension in viscous splashes

IV.
Experimental Methods
A. Experimental setup
a. Information about impact surface

b. Phantom V7 high speed camera

B. Data analysis from recorded movies
V. 
Threshold Pressure

A.  Relationship between threshold pressure and velocity for inviscid splashes

[image: image1.emf]
In figure above, threshold pressure Pt is plotted as a function of impact velocity Vo. From L. Xu, W. Zhang, and S. Nagel, Phys. Rev. Lett. 94, 184505 (2005).


B.  Use of different gases for surrounding atmosphere



a.   Purpose of understanding role of air


b.   Data Collapse of inviscid drop impact
[image: image2.emf]
Figure shows the scaled threshold pressure versus impact velocity for four gases: air, He, Kr, and SF6.The inset shows Pt vs.Vo for four gases. From L. Xu, W. Zhang, and S. Nagel, Phys. Rev. Lett. 94, 184505 (2005).
C.  Criteria of threshold pressure in viscous splashes

a.   Illustration of viscous splashes at threshold pressure


b.   Difficulty in noting threshold pressure for viscous splashes


c.   Fingering and undulations at different pressures

D.  Threshold pressure vs. Impact velocity for viscous splashes

[image: image3.emf]
Figure is a plot of threshold pressure versus impact velocity for 10 cSt drops of silicone oil in air. 
E.  Threshold pressure of viscous drop impact under helium and SF6
[image: image4.emf]
Figure of preliminary data showing Pt versus V0 using 10 cSt silicone oil for two of the three gases of this experiment: air and helium. Once completed, this data will be used to find a scaling of threshold pressure for viscous drop impact, similar to that of inviscid splashes.
VI. 
Conclusions (based on preliminary data)

In this paper, we have discussed threshold pressures of viscous splashes under three different gas compositions: air, helium, and SF6. Our hope is to better understand the role of air in viscous splashes by varying the gas. A plot of threshold pressure versus impact velocity is developed and shows a monotonic trend. For the three gases, the trends in the data have the same qualitative shape. Higher velocities lead to a lower threshold pressure to suppress the viscous splash. 

After completing and analyzing data, we will try to scale the different curves on top of each other and determine the best data collapse. This data will show whether 10 cSt splashes follow the same scaling as data from inviscid splashes and if viscosity actually plays a key role. The findings of this paper will hopefully show the significance of the composition of the gas in viscous drop impact and, thereby, better understand the basic principles of the splash. 
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