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Introduction
Selective Laser Sintering (SLS) is one of the popular Rapid
Prototyping and Manufacturing (RP&M) processes that
emerged in the last two decades. It builds 3D objects by
applying subsequent layers of powder material on top of
each other and by consolidating each layer with a laser
beam scanning the powder layer in accordance with the
CAD geometry of the part, before the next layer is applied
and consolidated[1] (a schematic is shown in Figure 1).

Figure 1: Schematic representation of SLS process.

Research objective
The objective of this project is two-fold: a) Characterization
of the intrinsic long-failure response of melt-processed
PA12. The results will be compared with those of b) long-
term performance of sintered PA12 structures. The specific
process conditions required to produce samples consisting
of a single polymorphs will be identified to investigate the
polymorph performances.

Methods
In order to study the crystallization kinetics and the phase
compositions of PA12, Flash DSC with wide angle X-ray
diffraction (WAXD) in-situ experiments were performed[2]

(Figure 2).

Results
Depending on the thermal history, PA12 can crystallize in
different phases and with different morphology as shown in
Figure 3.

Depending of crystallization temperature different
processes are active leading to crystallization into different
crystalline phases. Combining the results of thermal
analysis with those obtained from the X-ray diffraction, we
can calculate the phase composition as a function of
crystallization temperature (Figure 4).

Figure 4: WAXD intensity profile of 𝛾-phase (right) and 𝛼-phase (left).

Conclusions
The crystallization conditions have an important effect on
morphology and phase compositions which reflects in
completely different mechanical behavior. A high
crystallization temperature leads to formation of thicker
lamellae which show an higher yield stress but a lower
strain at break.
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Figure 3: Effects of crystallization conditions on morphology and
mechanical properties.

Figure 2: Effects of crystallization conditions on morphology and
mechanical properties.


