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Introduction
For semi-crystalline polymers different (flow induced
oriented) crystalline structures cause anisotropy in
the final product. Accurate prediction of the structure
is essential to control the product properties.

Objective
✷ Prediction of crystal structure distributions.

Theory
Depending on the amount of recoverable strain dur-
ing processing, different crystalline structures (fig.1)
will be present in the solidified product.
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fig.1 The concept of crystallisation.

Methods
Modelling is done using different sets of rate equa-
tions [1]:
• spherulites : Schneiders rate equations,
• shish-kebabs : Strain based S j2-model.
The latter is based on the conformation of the
molecules in the melt. The molecular rheological
relaxation time depends on the number of nuclei
present (fig.2).

Fig. 2 Flow induced nuclei cause network formation.

Both sets describe the structure completely:
• number of spherulites and shish
• size of spherulites and shish
• surface area of spherulites and shish-kebabs
• volume fraction of spherulites and shish-kebabs

Results
Experimentally determined structure can be com-
pared with simulation, for example fig.3.

Fig. 3 The ability to compare experimental results with
simulations.

We are able to predict the development of the layered
structure in the flow direction (fig.4),

Fig. 4 Structure distribution in the flow direction.

and for example, the layered structure resulting from
complex back- and forth-flow (fig.5).

Fig. 5 Development of a complex structure distribution in
time (Shear Controlled Orientation Injection Moulding).

Conclusion
Prediction of a complex 3D crystal structure possi-
ble. Detailed description of crystal(size) distribution
available, however detailed experimental verification
is necessary.
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