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Computation of the rolling motion of a viscous drop XINLI WANG,
Department of Mathematical Sciences, NJIT — We consider the gravity induced
rolling motion of a nonwetting viscous droplet on a flat or tilted solid surface, which
is a moving contact line problem with a free surface. One of main difficulties in
this problem is the infinite stress singularity at the contact line when we assume
an incompressible viscous Newtonian fluid with a no-slip boundary condition on
the solid. A 180 degree contact angle is considered as a special case in which the
stress singularity is absent. The boundary element method is applied to implement a
time-dependent solution of a drop rolling on solid surface with a 180 degree contact
angle. An asymptotic solution is enforced at the contact line for which the stress
singularity is absent. For small drops, we find the velocity of rolling is proportional
1/R where R is the radius of the drop; for large drops, the velocity of rolling does
not depend on the radius of drops. These results are in agreement with a recent
theory of Mahadevan and Pomeau.
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