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Viscoelastic simulations of flow at the confluence of a coextrusion die
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Experiments indicate that interfacial instabilities can occur even during the coextrusion of the same polymer if the
polymer exhibits strain hardening. However, the nature of the instability and the factors governing its onset remain
poorly understood. We evaluated the effects of strain hardening during bilayer coextrusion using three-dimensional
finite element method flow simulations. We used the multimode Phan Thien-Tanner constitutive equation to model
the viscoelastic behavior. As expecting elongational flow to be especially important near the confluence of the die,
we investigated the flow kinematics and the stress components both at the die confluence and further downstream.

Just downstream from the confluence point, the velocity distribution appears to display a sharp, nearly

discontinuous change near the interface only in the case of the strain hardening polymer.
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Figure 1 The fit of G’, G”, shear viscosity 1 and steady
uniaxial viscosities of LDPE at 200 °C. The symbols
and the lines represent the experiments and the PTT
model fitting respectively.
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Figure 2 Generalized first normal stress difference and
shear rate of the PTT model along with the interface
in the merging area in the middle of the die. SH
denotes strain hardening; No denotes no strain
hardening.

Figure 3 Velocities of the PTT model at 3 mm from
the merging point in the middle of the die. SH denotes
strain hardening; No denotes no strain hardening.
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