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Injection Molding and Morphology

Thermal and microscopic investigation methods are of essential importance to determine the process-structure-
property relationships of the raw materials and the injection molded components. At the Leibniz-Institut fuer 
Polymerforschung Dresden e.V. they are used for the investigation of crystallization processes, process-induced 
morphology, interface effects, phase morphology and micromechanical failure behavior. The further development 
of preparation methods and investigation methods (correlative methods) are challenges that need to be addressed.

Crystallization Processes 

co
rr

ec
te

d
 h

ea
t 

fl
o

w
 [

J/
gK

]

Crystallization Colling rate 10 K/min

ex
o

th
er

m
ic

temperature

0                50              100             150            200             250            300

30 min

50 µm

45 min

50 µm

is
o

th
e

rm
a

l 
C

ry
st

a
ll

iz
a

ti
o

n
 o

f 
P

L
A

50 µm

20 min

Crystallization curves of different semi-crystalline thermoplastics [1]. 
Method: Differential Scanning Calorimetry (DSC). 

Isothermal spherulite growth of polylactide (PLA) [2].
Method: Thermal stage experiment on a light 
microscope with polarized light. 
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Process-Induced Morphology  
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Injection molded polyamide interface under a polarized light microscope.
Left: skin area (standard injection molding), center: weld line, V-notch at the skin [3], right: cold interface (multi-component injection molding)

Correlative Microscopy of the morphology of polyvinylidene fluoride (PVDF) - Polymethylmethacrylate 
(PMMA).
Left: Polarized Light Microscopy, right: Scanning Electron Microscopy with element distribution of 
fluorine (red) and oxygen (blue).

Failure Behavior

Left: Thin-section tensile device in a polarized light microscope, center: PP / PP interface in tensile test, Scanning Electron Microscopy (SEM) [4] and 
necking in a tensile test on a thin section, Light Microscopy.
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