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Capillary Flow of Polyphenylene Sulfide

Takashi YOSHIDA
Yoshinobu NAGATA
Toshinobu IMAHAMA

Recently polyphenylene sulfide (PPS) has drawn attention as the sixth engineering plastic of wide use and
the development research for practical uses of PPS has been pursued actively. However, the fundamental
research into physical properties of PPS appears to have been made only slightly. In this work, the melt
flow properties of PPS have been investigated, which provide valuable informations for the development of
uses as well as for the selection of manufacturing conditions of PPS. The heat treated polyphenylene
sulfide (B-PPS) and linear polyphenylene sulfide (L-PPS) were samples for investigation and a capillary
rheometer was our instrument. The results are summarized as follows:

1) The non-Newtonian behavior, activation energy and melt elasticity of B-PPS are greater than those of
L-PPS of similar molecular weight. This finding suggests the presence of some long side-chain branchings
in B-PPS.

2) The zero shear viscosity #, of L-PPS is dependent on 3.1th power of weight average molecular weight

:717[,,,. This dependence is different from that reported by Kraus et al. as 4.86th power of Mw.
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Table 1 Molecular characteristics of samples

sample ﬂ?u-' 10-4 Mw /A_/f,.
code
L1 1.6 3.2
L2 2.39 5.1
L3 4.3 8.2
B1 2.70 4.0
B2 3.27 6.5
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Fig. 1 Molecular weight distribution curves for

laboratory samples
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Fig. 2 Plots of shear viscosity #, versus shear
rate y, for PPS at 300°C. L/D 40.
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Fig. 5 Plots of shear viscosity 7, versus shear
rate p, for linear PPS at 290°C, 300°C,
320°C and 340°C. L/D 40.
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Fig. 7 Temperature dependence of zero shear
viscosity #n, for PPS.
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Fig. 9 Typical Bagley plots for B2 at 300°C.
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