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Figure 1: (Left) Original 3D printed Moai statue. (Center) Cubic normal map. (Right) Result polished according to our protocol.

ABSTRACT

3D printed objects produced by fused deposition modeling have
functionally and aesthetically unpleasing surfaces due to factors
inherent to the process. Although it is possible to reduce the resolu-
tion of these artifacts during printing, it is not possible to eliminate
them entirely, and thus postprocessing will be required to achieve
a smooth surface finish. Many methods of postprocessing require
a large amount of time and labor or chemical solvents. Using an
unmodified laser cutter as a source of heat, we are able to achieve a
great improvement in surface finish with minimal warping and fast
cycle time. We propose laser polishing as a method that is simple,
safe, low-cost, and uses readily available equipment.
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1 INTRODUCTION

Surface finish of FDM 3D printed objects and how to improve it has
been a question of much interest in computational fabrication. With
regard to surface finish, FDM leaves much to be desired compared
to other methods of printing, with objects having visible extrusion
lines and layer staircase effect.

We propose a new procedure for using heat from laser engraving
to improve surface finish. Smoothing is achieved by locally melt-
ing the surface using an unmodified commercial laser cutter. The
micrographs in Figure 2 illustrate the effect of polishing.

1.1 Related Work

There is substantial work on improving surface quality of 3D printed
objects, by adapting the layer height [Pandey et al. 2003; Tyberg and
Bohn 1999], improved slicing techniques [Alexa et al. 2017; Etienne
et al. 2019; Wang et al. 2015], clever part orientation [Masood and
Rattanawong 2002; Zhang et al. 2015], or decomposition into parts
[Hu et al. 2014; Wang et al. 2016]. However, these do not eliminate
the texture of layers and extrusion lines. Thus, some level of post-
processing will be required. Options include abrasives, chemical
solvents, and heat. Abrasive methods are labor-intensive and pro-
duce dust and other mess. Solvents pose safety challenges [Preez
et al. 2018], and are specific to compatible polymers, for example
Acetone Vapor Polishing for ABS parts [Colpani et al. 2019].

Our focus is on heat as a processing method. Ironing during
the print, using the nozzle as a source of heat, has been attempted
with relative success [Sardinha et al. 2021], but is limited in the
geometries it can work with. Laser polishing 3D prints has been
explored in prior work [Braun et al. 2020; Chai et al. 2018; Chen and
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