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a : Relaxation Spectrum of Ethylene Polymer melts

after Cessation of Steady-Shear Flow
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f : Rheological properties of molten polymer are
significantly governed by the formation and breakage
of weakly joined network chains due to entanglements
of molecules. Entanglements may also be affected by
both external and internal factors, such as temperature,
rate of shear and structure.

In this study, relaxation spectra for both branched
and linear polyethylene melts was obtained from the
stress relaxation data after cessation of a steady viscous
flow, and the behavior in their terminal zone was
investigated in comparison with a phenomenological
theory of concerntrated polymer solution presented by
Yamamoto et. al.

The relationship between log and log H(r,7) is

described by a near straight line and their slope
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generally increases with the rate of shear. In a lower
shear rate region in the order of 1073 sec™1, however,
it is thought that the rate of change of slope becomes
small and within the limitation of zero shear rate
the slope of H(z,7) coincides with that of H(o).

Temperature dependence of H(r,7) for branched
polyethylene is larger than that for linear polyethylene.

The maximum relaxation time for branched polyethy-
lene having 13100A in weight average chain length
is smaller than that for linear polyethylene having
9800A within the limitation of constant shear rate
notwithstanding average molecular weight of branched
polyethylene used is higher than that of linear
polyethylene.

The theory incicates that the retio of the relaxation
time spectrum after cessation of steady high shear
flow to low shear flow decreases with increase of
relaxation time, and that in the terminal zone of the
relaxation it approaches a constant value. The results

of this study support this theoretical hypothesis.
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