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Abstract

Cutting processes of polypropylene (PP) and polyethylen (PE) were studied to clear the
mechanism for cutting in high polymer. As the first step of the study, the effects of
temperature and cutting rate on cutting force were investigated. The force decreases with a
decrease in cutting rate and an increase in temperature. The values of the force were reduced
to those of 19°C for PP and 20°C for PE by applying the ratio of absolute temperatures and
plotted against the logarithm of the reciprocal of the rate. These curves were then shifted on
the time scale to give a master curve. The logarithms of the shift factors thus obtained were
nearly coincident with those of yield process in the case of PP. The result indicates a
generality for the viscoelastic principle of time-temperature equivalence.
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Fig. 1 Schematic illustration of cutting of cut for different rates of cutting at
method. 19°C for PP: (left to right) 68.0, 21.0, 8.3

and 1.85mm/min.
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Fig. 5 Temperature dependence of shift factors
for PP and PE.
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