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Abstract
A finite element analysis was carried out for a 4:1 planar contraction die for polymer melts using the viscoelastic
constitutive equation of Leonov. Viscoelastic fluids showed significant differences in pressure drop and birefringence in
contraction and expansion flows. The pressure drop was higher and the birefringence smaller in expansion than in
contraction flow. The difference increased with increasing flow rate. The nonlinear Leonov model was shown to describe

the viscoelastic effects observed in experiments.
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Table 1 Material parameters
PTT Polycarbonate
N=3 N=2
5=439x107 s=2.1x107
771 =1.3x10°Pa-s m=149.1Pa-s.
=6.30 s 61—1768x10_ K
7;2 =1.54x10*Pa-s | 7y =94.5Pa-s
62=0.109 s_ 92 =2315x10"" s
m =3.11x10%Pa-s | C, =3.5x107°Pa”!
03=0.0013 s

C, =141x107°Pg™!
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Fig. 9 Gapwise velocity vector distributions for abrupt
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