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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 influence the product properties.

Objective

2 development of a numerical model for flow-induced
crystallisation of semi-crystalline polymers.

Theory
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fig. 1 The concept of crystallisation

Depending on the amount of molecular strain during
processing, different crystalline structures (fig.1) will
be present in the solidified product (fig.2).

fig. 2 A cross section of an injection moulded product

Modelling
Models for the development of different structures:
2 One for the degree of crystallinity for the spheruliti-

cal structure �g [1]:

�g

1� �g
= �0 �i = G�1 _�i�1

_�3 = 8��

Solving these together with the energy equation for a
1D-problem ( Ti = 478[K] , Tw = T (t) ( �low ) ) gives
results ( center/wall , in between ) comparable with
the predictions of Schneider ( � ) (fig.3).

0 500 1000 1500 2000 2500 3000 3500 4000
450

455

460

465

470

475

480

te
m

p 
  [

K
]

0 500 1000 1500 2000 2500 3000 3500 4000
0

0.2

0.4

0.6

0.8

1

time   [s]

cr
ys

   
[−

]

fig. 3 Simulation results using Schneiders rate equations

2 One for the degree of crystallinity for the shish-
kebab structure � [2]:
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Solving these for a non-isothermal flow clearly shows
the influence of the solidified layer (fig.4).
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fig. 4 Simulation results for shear induced crystallisation

Conclusions
The models shown are a good starting point. How-
ever, strain calculations have to be incorporated.
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