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Abstract—This paper presents an analysis of coating a fluid with a couple stresses on moving the 

substrate. The equation of motions are first converted into dimensionless form and then simplified 

under lubrication approximation theory. And there is a certain degree of slip between the fluid 

and the solid boundary. The slip condition is first converted into dimensionless form and then 

used to find the exact expressions for pressure gradient and velocity. The engineering quantities 

are numerically computed with the help of the Runge-Kutta method and generalized Leibniz rule. 

The outcomes show that the roll coating process is significantly affected by the presence of slip. 

The maximum pressure observed in the vicinity of the nip region decreases with increasing the 

slip parameter. The engineering quantities such as roll-separating force and power input decrease 

in the presence of slip parameter. Moreover, the separation point with slip is smaller than its 

counterpart for the no-slip case. 
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