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FLOW OF A CASSON FLUID ON A ROTATING DISK

C. F. Chan Man Fong and Cai Fushi

(Department of Mechanics, Feking University)

Xu Yuanze

Iassitute of Chemistry, Academia Sirica
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Absiract  Consideration is given to the flow of a thin layer of Casson fluid on a fast
rotating disk. The following assumptions are made:

(i) the thickness of the liquid is small compared to the radius of the disk;

(ii) radial symmetry;

(iii) the azimuthal velocity is that of a rigid body rotation and its magnitude is greater
than that of the radial velocity, which in turn is greater than that of the vertical velocity.

Under the above conditions we have:

(a) obtained the velocity distribution;

(b) calculated the thichness of the film at any time t for a given initial thickness distribu-
tion;

(¢) examine the stability of the flow.

It has been found that for a Newtonian fluid if initially the thickness is uniform then for
all subsequent times the thickness is uniform, but for a Casson fluid the thickness at subsequent
times is a slowly decreasing function of the radial distance. If initially the thickness is highly
distorted then at subsequent times the thickness tends to be more uniform;

We have also found that the flow is unstable and the disturbances will set in as symmetric,
time independent disturbances.

Key words: casson fluid, rotating coating, lubrication approximation, Runge-Kutta me-
thod, energy method, stability.



