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We numerically investigate viscoelastic phase separation in polymer solutions under shear
using a time-dependent Ginzburg-Landau model in two dimensions. The gross variables in our
model are the polymer volume fraction and a conformation tensor. The latter represents chain
deformations and relaxes slowly on the rheological time giving rise to a large viscoelastic stress.
Below the coexistence curve, interfaces appear with increasing the quench depth and the solvent
regions act as a lubricant. We find steady two-phase states composed of the polymer-rich and
solvent-rich regions, where the characteristic domain size is inversely proportional to the average

shear stress for various shear rates.
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Fi.gure 1:  Time evolution of the scaled polymer volume fraction ®(r,t) at 7 = 0.05 (left) and + = 0.005
(right) for u =3, (?) =2, and g = 1 below the spinodal curve.
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Figure 2: Time evolution of the domain size R(t) below the spinodal curve for g = 1, u = 3, and (®) = 2.
Here v =0.0005, 0.005, 0.025, and 0.05. At small shear rates flow-induced coagulation accelerates the
domain growth as demonstrated by the curve of ¥ = 0.005. For 4 >> 0.005, shear-induced domain breakup
becomes dominant and dynamical steady states are realized at smaller domain sizes.
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Figure 3: Time evolution of (o4y)(t)R(t) below the spinodal curve at various shear rates for g =1 and
u = 3. Here (®) = 2 (solid lines) or (®) = 2.5 (dotted lines).
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