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ABSTRACT 

The review of formation and splashing of droplet in flat plate have wide applications in many sectors. we 

focus to understand the back drop physics which determines the dynamics of droplet. We introduced a composite 

kevlar plate which is made of homogenous material. The droplet is designed as SPH model and they allowed to fall 

free on the flat plate. Velocity of the droplet varied from 5 m/s to 100 m/s and the stress on the plate is calibrated 

using Abaqus cae tool. In addition to that the problem solved in using cfd tool for FSI study by applying different 

density to the fluid.The results are represented in form of figures and plots, results shows that the kevlar plate deforms 

when the velocity of the droplet is increased. It also found that droplet velocity is depend on inertial force rather than 

the gravity pull.  
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1. INTRODUCTION 

The dynamics of droplet onto solid surface is seen in many applications. The mechanics of liquid droplet 

impact have great importance in variety of different fields. Its plays a many roles in various technological such as 

thermal spray coating, cleaning of surfaces, processing of materials. Droplet impact on metal surface gives various 

scientific problems. When a droplet fall on a surface continually gives u the structural failure due to the loosing of 

the material energy. The material undergoes failure due to the plastic strain deformation. 

2. EXPERIMENTAL SETUP 

The Kevlar is taken as the specimen in this paper since it has high impact and biaxial loading. The water 

drop is taken as impact material and they considered as the SPH model. The plate is designed as 20 x 20 cm and the 

droplet of size 0.2cm, which is falling at the velocity of three respective velocities of 5m/s to 100m/s. the Kevlar 

plate is pinned in all four sides by arresting the degrees of freedom. Three different fluids are used to solve the 

problem like water, oil, acid of densities; the results of three cases are calibrated and compared. CFD tool is used to 

solve the problem for getting FSI result. 

3. RESULTS 

 Specimen (Kevlar) 10,200 elements, Hexagon-structured grid 

 Droplet –Smooth hydrodynamic particle  

 The boundary conditions are Impact velocity, Wall conditions, Plate fixing condition  

 The interaction is given between to droplet and specimen 

  
Figure.1. Assembly of the droplet model Figure.2. The magnitude of droplet 

Table.1. Droplet of density 800 kg/m3 

Velocity (m/s) Stress during impact (N/cm2) Strain Splashing velocity (m/s) 

5 0.59 4.25 6.2 

10 1.2 5.85 7.32 

20 1.81 7.45 8.44 

30 2.42 9.05 9.56 

50 3.03 10.65 10.68 

70 3.64 12.25 11.8 

 

 
Figure.3. Plotting of stress and velocity for oil droplet 
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Table.2. Droplet of density 1000 kg/m3 

Velocity (m/s) Stress during impact (N/cm2) Strain Splashing velocity (m/s) 

5 0.23 3.12 7.2 

10 0.49 4.02 8.1 

20 0.75 4.92 9 

30 1.01 5.82 9.9 

80 1.79 8.52 12.6 

100 2.05 9.42 13.5 

 

 
Figure.4. Plotting of stress and velocity for water droplet 

Table.3. Droplet of density1800 kg/m3 

Velocity (m/s) Stress during impact (N/cm2) Strain Splashing velocity (m/s) 

5 0.59 4.25 6.2 

10 1.2 5.85 7.32 

20 1.81 7.45 8.44 

30 2.42 9.05 9.56 

50 3.03 10.65 10.68 

70 3.64 12.25 11.8 

80 4.25 13.85 12.92 

100 4.86 15.45 14.04 

The tables.1-3, shows the value of stress, strain and splashing velocity of the droplet. The plots are shown in 

figure.3 to 4, represents of velocity to the rate of stress. The table.1, shows as the velocity of the droplet increases 

the value of stress, strain and the splashing velocity increases. The table.2, shows the splashing velocity is 

independent of the impact material. 

  
Figure.5. Plotting of stress and velocity for water droplet Figure.6. The magnitude of droplet 

  
Figure.7. The magnitude of Droplet Figure.8. Splashing of the droplet after impact 

4. CONCLUSION 

The graph and plots shows that the value of stress is depend on the velocity of the droplet and equation of 

motion of the droplet. The droplet splashing formation is high when the impact of the droplet is huge, thereby we 

can state that the splashing velocity directly proportional to the impact velocity. 

The results also concluded that during impact the stress levels are low when compared to the strain 

magnitude. Splashing velocity also depend on the material properties. Though this paper deals low viscous fluid this 

methodology can be applied to the other high viscous applications 
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