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ABSTRACT

##952012 POLYMER SCIENCE PROGRAM
KEYWORD SHARKSKIN/BIFURCATION/RECOVERABLE
SHEAR/WEISSENBERG NUMBER

PATSUDA WONGSOMNUK: A STUDY OF
SHARKSKIN DEFECT IN LINEAR LOW-DENSITY
POLYETHYLENE. THESISADVISORS: ASSOC.
PROF. SHI QING WANG AND ASSOC. PROF.
ANUVAT SIRIVAT, 81 pp. ISBN 974-636-122-8

The study investigated the sharkskin defect and flow instability of
LLDPE polymer melts from the _czyalllary extrusion. Skin defects are a result
of a flow instability of some kinds; it may originate from a failure at the
interface, and adnesion failure or a flow bifurcation associated with the
material rheological properties, or both. .

Sharkskin defects occur at tw = 3.3 x HP N/m2 where w is the wall
shear stress at the capillary die. The recoverable shear (local value) is 1.5.
From the flow curves, it was found that two successive Hopf bifurcations in
all of the three LLDPE’s of different molecular weights, as the strain rate was
increased. Each bifurcation is associated with a slip velocity at the
polymer/metal interface. Since the magnitude of slip velocity depends
critically on the molecular weight, the mechanism of slip can be thought of as
the cfhaln disentanglement which forms a thin layer in the vicinity of the
interface.

Stability diagrams of sharkskin defects can be constructed by the
normalized length scale of wavelength and amplitude of sharkskin surface
with either the Weissenberg number (Wj) and recoverable shear (SR. Both of
them give similar conclusions. In regime Il, there are two boundaries
depending on the materials. In regime 111, there is one boundary which is
independent of the materials which were investigated.
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