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Fig. 5.12 Extensional viscosity growth 3g(7, €) as a function of time ¢ for a low-density polyethylene
melt. 423 K (see, for example, Meissner 1985).
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Fig. 5.13 Extensional viscosity data for four polymer melts (after Laun and Schuch 1989).
LDPE—low-density polyethylene; HDPE—high-density polyethylene; PS—polystyrene.
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Fig. 5.14 Extensional viscosity and shear viscosity as functions of stress for the low-density polyethelyne
designated IUPAC A. 423 K (cf. Fig. 5.12) (see, For example, Laun and Schuch 1989).
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Fig. 5.15 Extensional viscosity curve determined with a commercial spin-line rtheometer for a 6.44%
solution of polybutadiene in dekalin (cf. Hudson and Ferguson 1976).
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Fig. 5.16 Viscometric data for aqueous solutions of polyacrylamide (1175 grade) (Walters and Jones
1988). Note that viscosity decreases and normal stress increases with shear rate.
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Fig. 5.17 Extensional viscosity data obtained from a spin-line rheometer for the aqueous polyacrylamide
solutions of Fig. 5.16 (Walters and Jones 1988). Note that whereas shear viscosity decreased with shear
rate, extensional viscosity increases with extensional rate.
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Fig. 5.18 Viscometric data for a 2% aqueous solution of polyacrylamide (E10 grade) and a 3% aqueous
solution of Xanthan gum. Note the very different values of N, for solutions with almost the same

viscosities.
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Fig. 5.19 (a) Extensional viscosity data obtained from a spin-line rheometer for the polymer solutions
investigated in shear flow in Fig. 5.18; (b) Trouton ratios obtained from Figs. 5.18 and 5.19(a). Note that
although the Xanthan gum solution is tension-thinning (Fig. 5.19(a)), the associated Trouton ratios
increase with strain rate and are still significantly in excess of the inelastic value of 3.
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Fig. 5.20 An illustration of the open-syphon effect for a 0.75% agueous solution of polyethylene oxide.
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Fig. 5.21 Flow visualization pictures for: (a) a Newtonian liquid; (b) a Xanthan gum solution; (c) a
polyacrylamide solution. They show the dominant effects of shear-thinning in the Xanthan gum solution
and tension-thickening in the polyacrylamide solution (see, for example, Walters and Jones 1988),
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