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This thesis aims to investigate the molecular dynamics of polymer melts under
uniaxial, equibiaxial, and planar elongational flows via primitive chain network
simulation.

In Chapter 1 describe the purpose and background of the research citing
references.

In Chapter 2, the experimental results of transient equibiaxial elongational
viscosity of linear monodisperse polystyrene (PS) melts were reproduced well
using the PCN model within the experimental strain rate range. Based on this, we
simulated the elongational viscosity in more faster strain rate that occurs in
polymer processing. If the molecular chains can be sufficiently oriented at the
same as uniaxial, strain hardening may be occured. For the first time, it was

clarified that SORF is not sensitive to differences in flow methods.

Chapter 3 investigates the first planar elongational viscosities (1p1) in the
stretching direction and the second planar elongational viscosities (1) in the
compression and fixed direction. PCN simulation reproduced the experimental
results Mp1 showed strain hardening, whereas np, showed strain softening with
monodisperse melts, although the experiments used bidisperse melts.

In Chapter 4, Strain hardening behavior of bidisperse of polymer melts under
uniaxial elongation was investigated. The PCN simulation reasonably reproduced
linear viscoelasticity and transient and steady uniaxial elongational viscosities for
the experimental results of bidisperse polystyrene melts. The molecular analysis
based on the decoupling approximation revealed for the first time that two

molecular mechanisms to induce strain hardening in bidisperse blends.

Conclusions and future work are drawn in Chapter 5.
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