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Abstract:

In this thesis we examined the linear and nonlinear rheological properties of linear
polymers with different molar mass and molar mass distribution. The polymer of choice
was polystyrene, a well-known thermoplastic with a wide range of applications. The
samples used have molar masses ranging from 3 to 70 kg/mol, and reasonably narrow
molar mass distribution (MMD), below 2. By mixing different polymers we obtained
blends of different average MMD (up to 5.3). We focused on the role of MMD for the
same or different average molar mass, which affects the viscoelastic response significantly.
We described the linear viscoelasticity with the tube model, accounting for the dynamic
solvent contribution of the small components in the blends via double reptation, and
presented scaling analysis for the nonlinear shear properties based on the characteristics of



the transient signals as function of the Weissenberg number for the different samples. Our
results point to the importance of the shape of MMD on the rheological properties of
polymers.



