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Abstract 

Liquid droplets impact on solid surface can be observed frequently in both nature and 

industry field. Rain water droplets impact on plant leafs and soil. Water droplets in cloud 

impact on airplane wings. Ink droplets impact on paper. Although the behaviors of droplet in 

each situation are different, the general droplet impact on solid surfaces can be described by 

four stages: spreading, recoiling, rebounding and splashing. During the spreading, the inertial 

energy of droplets is transferred to surface energy while in the recoiling stage, surface energy 

is transferred back to inertial energy. If a surface is hydrophobic, rebounding of droplets can 

be observed. When the initial energy is large, a droplet will splash and generate some smaller 

droplets after impact. The liquid's surface tension and viscosity as well as the surface 

hydrophobicity are three important factors to understand the drop impact on a solid surface.  

In this paper, the droplet impact on a super-hydrophobic surface is studied experimentally. 

Pure water, 5% cornstarch-water suspension, half & half milk and water based ferrofluid 

droplets are investigated. The surface is super-hydrophobic for water. The contact angle 

between water and the surface is 150 degree. For each liquid, two different size of droplets are 

released at seven different initial heights and a high speed Phantom video Camera is used to 

capture the drop impact process. The results are compared between liquid types, droplet sizes 

as well as different initial releasing heights. Additional for ferrofluid, a horizontal uniform 

magnetic field is applied during the droplet impact. The results of both magnetic and 

non-magnetic test of ferrofluid droplets are compared and the influence of magnetic field to 

ferro drop impact is discussed. Finally the plots of "maximum spreading factor vs initial 

height", "amount of smaller droplets vs initial height" and "asymmetric recoiling factor vs 

initial height" are generated for each liquid.         


