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Introduction
Additive Manufacturing (AM) offers the possibility to
miniaturize components with increasingly complex
geometries, which cannot be achieved easily with
traditional processing methods. Selective Laser Sintering
(SLS) is one such AM technique in which the object is
built layer by layer, see Figure 1.
Figure 2: (a) SEM image of porous structure in a laser sintered part
(b) Laser sintered part (c) orange peel effect and (d) delamination
between consecutive layers.

Approach
Typically the coalescence of two polymer particles are
studied by hot stage microscopy [1, 2, 3]. But this
technique does not simulate the conditions in a SLS
machine.

Figure 1: Schematic representation of SLS process

Motivation
SLS products suffer from low mechanical stability and
reproducibility. This is due to various inherent defects that
are found in the final product, as can be seen in Figure 2.
Therefore it is important to understand the sintering of the
particles during the process and to utilize this knowledge
in material processing.

Experimental Setup

Figure 3: The above image sequence show coalescence of two 50
µm polystyrene particles at 98°C by hot stage microscopy. This
process takes 120 seconds.

Therefore a dedicated experimental setup, which
incorporates the main features of a 3D printing device and
at the same time allows in-situ visualization of the sintering
dynamics by means of optical microscopy and/or X-ray is
required.

Goal
The aim of the project is to
systematically
investigate
the
sintering of particles during SLS
process
and
to
establish
a
relationship between on the one hand
the sintering process conditions and
material
characteristics
to
the
generated microstructure. Finally,
these will allow us to optimize the 3D
printing process by SLS.
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Figure 4: Schematic representation of the experimental setup.
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