3D Printing by Selective Laser Sintering

Illustration of printing process (source: wikipedia.org)

Motivation
3D prin ng is currently a 2.2 billion dollar industry world‐wide, and is growing rapidly, almost 30% in the
last two years alone. 3D prin ng technology is used for both prototyping and distributed manufacturing
with applica ons in architecture, construc on, industrial design, automo ve, aerospace, military,
engineering, civil engineering, dental/medical industries, biotech (human ssue replacement), fashion,
footwear, jewellery, eyewear, educa on, geographic informa on systems, food, and many other ﬁelds.
A common technique is Selec ve Laser Sintering [1], where objects are produced by laying down
successive layers of power (plas c, metal, ceramics, or glass) and hardening selected parts by sintering
them with a laser. Then the remaining beads are removed, leaving the hardened object.

Project Description for MSc Thesis
In order to produce an acceptable result, the prin ng process should be reproducible, and the ﬁnished
product should be of high quality (smooth surfaces, detailed shapes, and consistent hardness). We aim to
op mise the sintering process using discrete par cle simula ons, where the sintering is modelled by a
temperature‐, pressure‐, and me‐dependent contact model [2].
In this project you will calibrate the sintering model and use the resul ng model to predict the s ﬀness of
the ﬁnished product. Calibra on is done by applying simple element tests in both experiment and
simula on. e.g., compression, indenta on and shear tests.
We expect you to have an interest in 3D printers and their prac cal applica on and have a basic
understanding of programming.
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