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ABSTRACT 
The study deals with the investigation of velocity of a boundary layer flow of a visco-elastic liquid over an non-linear stretching sheet. 

For analyzing velocity profiles have been employed for reducing the nonlinear model equation to a system of ordinary differential 

equations by employing analytical method velocity distribution   are studied. 

It is found that with the increase of magnetic field intensity the fluid velocity at a particular point of the sheet the fluid velocity 

decreases. 
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INTRODUCTION  
In reality most of liquids are non-Newtonian  in nature, which are abundantly  used in many industrial applications, such as in the 

manufacture of plastic films   and artificial fibers, aerodynamic extrusion of plastic sheets, cooling of metallic  sheets in a cooling 

bath, crystal growing, liquid film condensation process,    continuous polymer sheet extrusion, heat treated materials traveling 

between a  feed roll, wind up roll or on a conveyer belt, geothermal reservoirs and petroleum  industries. In view of this, the study 

of visco-elastic boundary layer flow problem has been further channelized to non-Newtonian fluid flow Hence in this paper  

investigate the non-Newtonian visco-elastic boundary layer flow past a stretching sheet and velocity distribution  characteristics are 

examined for two different kinds of function   visco-elastic  parameter and cv  velocity component. 

 

MATHEMATICAL FORMULATION   
We consider a steady, two-dimensional boundary layer flow of an incompressible liquid subjected to a transverse effect (see the 

Fig. 2).  The liquid is at rest and the motion is affected by pulling the sheet on both ends with equal forces      parallel to the sheet 

and a speed u, which varies quadratically with distance from the slit as
2dxcxu += .  

  

The steady, two-dimensional conservation of mass and the momentum boundary layer equations for the quadratically stretching 

sheet problem involving                       non-Newtonian liquids are: 
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Subject to the boundary conditions:   
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Here u and v are the components of the liquid velocity in the x and y directions, respectively,    is the dynamic viscosity and    is 

the kinematic viscosity.  Further, we assume d  and    quite small that facilitates the assumption of a weakly two-dimensional flow 

and 
  the visco-elastic parameter. 

 

 We now make the equations and boundary conditions dimensionless using the following  

definition: 
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Equations (1) and (2) take the non-dimensional form as follows: 
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Where  
c



=


1  (visco-elastic parameter). 

Introducing the stream function ),( YX  as 
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we get  from equation (6)  the following equation: 
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The boundary conditions to be satisfied by     can be obtained from the equations (3), (4) and (7) as: 
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In order to convert the partial differential equation (8) in to ordinary differential equations the following similarity transformation 

are used: 

  ),()( 2 YfXYXf −=                                                 (10)                                                                                                                                        

Substituting   equation (10) in the equation (8),    we get the ordinary differential equation in the form:       
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2 =−+−+ ffffffff                                      (11)   

Where 
1

  is the dimensionless visco-elastic parameter.                                                                                                                                                                                                 

The boundary conditions, for solving equation   (11) for f, can be obtained from equations   (9) in the form: 

.0)(,1)0(,2)0( ==−= ffVf c                                (12)                                                                                                              

 The solution of equation (11) subject to (12) is 
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Where ‘s’ satisfies the equation 
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In the above equation put 0
1
= the equation   (14) reduces to 012 =−+ csVs   which is same as the equation we used in the 

Newtonian liquids.  

 

Substituting equation (10) into equation (7), we can get   velocity components U and V as: 

),Y(fX)Y(fXU 2 −=                                               (15)                                                                                                                                             

).Y(fX2)Y(fV +−=                                                 (16)                                                                                                                                              

Having obtained the velocity distribution we discuss the heat transport in the aforementioned forced convective flow due a stretching 

sheet. 

 
RESULTS AND DISCUSSION 
A boundary layer problem for momentum in viscoelastic liquid flow over a stretching sheet is examined in this paper.  Parameter s 

which is function of the Vc and 
1

 (see table 1) contributes to the slope of above exponentially decreasing velocity profiles.  Thus‘s’ 

is an important parameter in the present study. 

 

 It is clear from equation 14 that s, which is function of the Vc and 
1

 see the table 1 contributes to the slope of above exponentially 

decreasing velocity profiles.  Thus‘s’ is an important parameter in the present study.  From Figs. 3 and 4     it is evident that s is an 

increasing function of Vc    and  
1

  thus implying that increasing Vc and 
1

  gives us steeper gradients in the axial and transverse 

velocity profiles. 

 

CONCLUSION  

The effect of two different kinds of function   visco-elastic  parameter and cv  velocity component studied in this paper increasing 

of the visco-elastic and velocity component which will contributes  to the slope of exponentially decreasing velocity distribution in 

the flow region  the strength of viscosity should be as mild as possible which will increase the speed of the flow of the liquid. 
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                        Fig.  1 :    Schematic of the 3-D stretching sheet problem. 

 

 

 

 

 

 

 

 

 

 

 

                                      Fig. 3:  Effect of cV  on velocity profile )(Yf   . 

 

Slit 

x 

y 

Force 
Stretching Sheet 

Fig. 2 :    Schematic of the 2-D stretching  sheet problem. 
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Fig. 4:  Effect of  
1

  on velocity profile )(Yf 
. 

Table 1 Values of  s   for different values 
1

   and  cV  
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