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Introduction
Selective Laser Sintering (SLS) is a 3D printing technique

that produces objects by locally heating polymer powder in

a layer-wise fashion. We develop a computational model of

the fabrication method to optimize the process. In 3D,

these computations are time consuming. Therefore, we

assess if 2D simulations can be used to make predictions

for the 3D case.

Method
The sintering of two initially connected particles, as shown

in Figure 1, is evaluated via direct numerical simulation[1,2].

Figure 1: Overview of a layer of polymer powder during sintering and a

zoom on the initial geometry of the simulations.

We use an in-house code based on the finite element

method to solve the momentum, mass, and energy

balance with the appropriate initial and boundary

conditions on the moving domain[3]. The viscosity in the

viscous constitutive equation is temperature dependent[4].

2D versus 3D
To reach the same increase in temperature in 2D and 3D

simulations, the laser power is scaled, accounting for the

different amount of laser power that is absorbed. To obtain

similar cooling behavior, the temperature loss term

(convection and radiation) is scaled, accounting for the

difference in boundary to area ratio in 2D and surface to

volume ratio in 3D. All other parameters are equal.

Results
The particles are heated by a volumetric laser heat source,

and cool down via convection and radiation. We track both

the flow and temperature in time. At timeblllblablablablab

the material solidifies, and the viscosity goes to infinity

llllllllllllllllllllll. We compare the temperature distribution at

this moment in time for a 2D and 3D simulation in Figure 2.

a)

b)

Figure 2: Temperature distribution at time lllllllllllllllllll llllllllllllllllllin a) a 2D

and b) a 3D simulation.

Conclusions
The 2D simulations show similar results to the 3D

simulations, both qualitatively and quantitatively, provided

that the correct geometrical factors are taken into account.

Therefore, 2D simulations are a good and computationally

cheap alternative for 3D simulations for the sintering

problem of two particles.
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