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ABSTRACT

# 962004 . POLYMER SCIENCE PROGRAM
KEYWORDS : Wall Slip / Stick-Slip Transition / Melt Fracture /
Extrapolation Length

Methavee Kwaengsobha : Melt Fracture and Wall Slip
Characteristics of HDPE and LLDPE. Thesis Advisors: Prof. Ronald G. Larson
and Assoc. Prof. Anuvat Sirivat, 170 pp. ISBN 974-638-478-3

We investigated the wall slip characteristics of HDPE and LLDPE
polymer melts from the capillary extrusion. The wall slip magnitude of HDPE
and LLDPE was found to increase with temperature but to decrease with
molecular weight. The slip velocity depends on the wall shear stress according
to the power law vs = Axwm , where A depends on temperature, molecular
structure, and molecular weight. The scaling exponent m depends only on
molecular structure and molecufar weight.

The extrapolation length was used to characterize the slip velocity
following the theory of Brochard and de Gennes. Our results indicate that at
low temperature and with a high molecular weight, the entanglement state was
observed because the grafted chains which are attached to the wall surface
effectively entangle with the mobile chains. On the other hand, at high
temperature, the marginal state was observed because some grafted chains have
been fully extended resulting in a smaller entanglement loci density. The
extrapolation length obeys the linear law b =cv's where ¢ depends slightly on
temperature but strongly on molecular weight, ¢ was found to be equal to

T) O/T* where 0 Is the zero shear rate viscosity and ' * Is onset shear stress

for slip, consistent with the theory of Brochard and de Gennes in the marginal
regime. No rouse regime was observed in this experiment.



(Melt Fracture and Wall Slip Characteristics of
HDPE and LLDPE) . :Prof. Ronald G. Larson
170 ISBN 974-638-478-3
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