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Abstract 

A liquid drop adhered to a solid surface deforms when the horizontal solid surface changed into an 

inclination to form an advancing and a receding dynamic contact angle. The drop slides on the solid 

surface when the external force due to inclination overcomes the retentive force due to the contact angle 

hysteresis. A liquid drop which partially wets a solid surface will slide down the plane when it’s tilted 

beyond a critical inclination. Experiments for determination of detachment angle for different volume of 

aqueous drops are performed.  
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Introduction 

Detachment of drops of different volumes of liquid (water) on different types of papers has been 

investigated by using a system based image analysis of drops for movement of droplet on solid inclined 

plain. Three different papers were investigated: simple  paper, carbon paper and charcoal coated paper 

The angle formed by the solid–liquid interface and the liquid–vapor interface for a drop of liquid on a 

horizontal solid surface is called the contact angle . The contact angle, ϴ is related to the interfacial 

energies of solid–liquid ( SL ), liquid–vapour ( LV) and solid–vapour ( SV ) by Young’s equation  LV cos 

ϴ =  ( SV - SL )  yarnold (1938), was the first to observed this phenomenon by observing the dust particle 

on the mercury droplet as slides down the inclined plane, based on his observation he proposed that 

mercury droplet rolls on the surface. 

Brochard (1989) has been explained the effect of chemical and thermal gradients on the motion of 

droplets on solid surfaces quantitatively in terms of spreading coefficient for partial wetting and complete 

wetting fluids. Ho-Young Kim et al. (2001) have performed  experiment on “To measure the steady 

velocity of partially wetting viscous drops down an inclined solid surface. Uwe Thiele et al (2002) have 

performed experiment on “Sliding drops on an inclined plane” they study one-dimensional periodic drop 
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profiles sliding down an inclined plane. Ho-Young Kim et al (2002) have performed experiment on 

“Sliding of Liquid Drops Down an Inclined Solid Surface” Experiments for measuring the steady sliding 

velocity of different liquids of drops are performed. Very few researches have been done with aqueous 

big droplet on inclined substrate. In this paper the deformation of different sizes of aqueous droplet on 

inclined plain paper have been studied.    

Experiment 

Experimental setup is plain paper substrate. First, known volume of water drops put on the horizontal 

surface with the help of syringe and left the drops for 1min, then picture of drops taken from above and 

from the front of the drops. Solid strait consist of rectangular cardboard wrapped with paper Then 

horizontal surface changed manually into an inclination of an angle ϴ1, then the drops stays for 1min, 

then again the picture of drops taken from the above and from the front. Gradually the inclination is 

increased manually till the droplet detached from the inclined surface and correspondence picture of 

droplet taken from above and the front of droplet. The angle at which droplet tends to move down from 

the inclined surface is called  the critical inclination.These above procedure repeated for the volume of 

0.3ml, 0.4ml, 0.5ml,+ 

.0.6ml droplet and determined the critical angle of inclination for the correspondence volume of 

droplet. The experimental detachment angles were determined by using the simple trigonometric 

equation i.e. 

 = perpendicular /base 

ϴ=  

Where ϴ is an angle between the surface on which droplet stay to the ground (angle at which 

droplet tends to move). 
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 Result and Discussions         

Top view             Front view 

               

T=0.0 min.     T=0.0 min. 

               

T=1 min.     T=1 min. 

               

T=2 min.              T=2 min. 
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   T=3 min.    T=3 min. 

                

T=4 min.      T=4 min. 

                 

T=5 min.       T=5 min. 

                 

T=6 min.       T=6 min. 
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 T=7 min.       T=7 min. 

Fig. 1 detachment of 0.3 ml droplet from a solid surface. 

Fig. 1 shows the top view and front view of 0.3 ml droplet on solid surface during the detachment 

of droplet from a solid surface. Initially droplet on horizontal surface with 0 degree inclination 

and retention time of droplet on surface is T= 0.0 minute. It also shows droplet is leaning towards 

the inclination and starts moving from the solid surface.  

At retention time T= 7 minutes with an inclination ϴ= 12.21 degree droplet moves down from the 

surface towards the inclination and detached from the surface. 

Top view                    Front view 

                 

T=0.0 min.        T=0.0 min. 

                 

T=1min.        T=1 min. 
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T=2 min.         T=2 min. 

                  

T=3 min.        T=3 min. 

                     

T=4 min.           T=4 min. 

                     

T=5 min.           T=5 min. 
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T=6 min.           T=6 min. 

Fig. 2 Detachment of 0.4 ml droplet from solid surface. 

Fig. 2 shows the top view and front view of 0.4 ml droplet on solid surface during the detachment of 

droplet from a solid surface. Initially droplet on horizontal surface with 0 degree inclination and retention 

time of droplet on surface is T= 0.0 minute. It also shows droplet is leaning towards the inclination and 

starts moving from the solid surface. At retention time T= 6 minutes with an inclination ϴ=10.46 degree, 

droplet moves down from the surface towards the inclination and detached from the surface. 

      Top view       Front view 

    

T=0.0 min.     T=0.0 min. 

    

T=1min.     T=1min. 



 

94 | P a g e  

 

    

T=2 min.     T=2 min. 

    

T=3 min.                T=3 min. 

    

T=4 min.               T=4 min. 

    

T=5 min.     T=5 min. 
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Fig. 3 detachment of 0.5 ml droplet from solid surface. 

Fig. 3 shows the top view and front view of 0.5 ml droplet on solid surface during the detachment of 

droplet from a solid surface. Initially droplet on horizontal surface with 0 degree inclination and retention 

time of droplet on surface is T=0.0 minute. It also shows droplet is leaning towards the inclination and 

starts moving from the solid surface. At retention time T= 5 minutes with an inclination ϴ=8.7 degree, 

droplet moves down from the surface towards the inclination and detached from the surface. 

. 

Top view                          Front view 

 

                        

T=0.0 min.              T=0.0 min. 

                        

T=1 min.              T=1 min. 
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T=2 min.              T=2 min. 

               

T=3 min.               T=3 min. 

                  

 T=4 min.                  T=4 min. 

Fig. 4 detachment of 0.6 ml droplet from solid surface. 

Fig. 4 shows the top view and front view of 0.6 ml droplet on solid surface during the detachment of 

droplet from a solid surface. Initially droplet on horizontal surface with 0 degree inclination and retention 

time of droplet on surface is T=0.0 minute. It also shows droplet is leaning towards the inclination and 

starts moving from the solid surface. At retention time T= 4 minutes with an inclination ϴ=6.94 degree, 

droplet moves down from the surface towards the inclination and detached from the surface 
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Fig. 5 nature of experimental detachment angle with respect to different volume of droplet. 

 Fig. 5 shows that as the volume of droplet increases the detachment angle decreases and after a droplet 

volume of 0.7 ml the detachment angle becomes constant. As the volume of droplet is increased the mass 

of droplet is increased and because of this drag force is increased. Detachment angle is decreased (mg sin 

ϴ). But retention force is also increased with increase of volume of droplet. So effect of volume of 

droplet on detachment of droplet is not significant.         

      Conclusion 

Droplet on inclined plane is deformed when inclination angle is increased. Droplet is deformed with more 

inclination of surface. At one inclination angle droplet starts its detachment.   
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