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Table 2 Initial values f”(0)

8 S=-0.3 S=0 S=0.3

0 —0.858 65 —0.969 57 —1.09352
1 —0.84170 —1.11037 —1.53210
2 —0.81429 —1.22752 —1.97005
3 —0.77823 —1.32805 —2.41153
4 —0.734 38 —1.41604 —2.866 11
5 —0.683 22 —1.494 28 —3.34241

Note: M =0.5,y=0.1,d=0
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THE ANALYTICAL SOLUTION OF THE STAGNATION POINT FLOW OF
AN UPPER-CONVECTED MAXWELL FLUID WITH SLIP "

Zhu Jing*?) Zheng Liancun* Zhang Xinxin'
*(Applied Science School, University of Science and Technology Beijing, Beijing 100083, China)
T(Mechanical Engineering School, University of Science and Technology Beijing, Beijing 100083, China)

Abstract During recent years, with the rapid development of science and technology in micro- and nano-
measuring technologies, it has been found that there are many significant differences in fluid flow at between
macro-scale and micro/nano-scale, such as wall-slip phenomenon. Fluids exhibiting slip are important in tech-
nological applications. Therefore better understanding of the phenomenon of slip is necessary. This paper
presents a theoretical analysis for the MHD stagnation-point flows of an upper-convected Maxwell fluid towards
a stretching sheet with slip . The governing system of partial differential equations is first transformed into a
system of dimensionless ordinary differential equations. By using the homotopy analysis method, a convergent
series solution is obtained . The reliability and efficiency of series solutions are illustrated by good agree-
ment with numerical results in the literature .  Besides, the effects of the slip parameter, the magnetic field
parameter, velocity ratio parameter, suction/injection velocity parameter and elasticity number on the flow
are investigated. The flow and shear stress depend heavily on the velocity slip parameter . Also, effect of
increasing values of v is to decrease the variation of |f"”(0)| and the surface shear stress |f"(0)| is close to 0
with v — oo. The dimensionless velocity f'(n) decreases with an increase in elasticity number 8 and + when

velocity ratio parameter d is large than 1. However, an opposite behavior has been found when d < 1.

Key words upper-convected Maxwell fluid, HAM , approximate solution, slip flow, viscoelasticity
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