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ABSTRACT

Investigations of process parameters are essential when fabricating high-quality parts using additive
manufacturing. This study investigates the change in the mechanical characteristics of a SUS316L specimen
fabricated using selective laser melting based on the energy density and bead overlap ratio. The SUS316L
powder particles were spherical and 35 pm in size. Single-bead and hexahedral shape deposition experiments were
performed sequentially. A single bead experiment was performed to obtain the bead overlap ratios for different
laser parameters utilizing laser power and scan speed as experimental parameters. A hexahedral shape deposition
experiment was also performed to observe the difference in mechanical properties, such as the internal porosity,
surface roughness, and hardness, based on the energy density and bead overlap ratio of the three-dimensional
printed part. Laser power, scan speed, overlap ratio, and layer thickness were chosen as parameters for the
hexahedral shape deposition experiment. Accordingly, the energy density applied for three-dimensional printing,
and the experimental parameters were calculated, and the energy density and bead overlap ratio for fabricating
parts with good properties have been suggested.
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(b) Schematic of 3D printing system
Fig. 1 Experimental set-up
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Table 1 Material composition of the SUS316L
powder (Wt.%)

Fe Cr Mo Ni C

Bal. 17.76 2.28 12.62 0.02

Dyg=182 pm
f D50 =29.8 pm
/‘ Dgg =47.9 pm
/' Average = 35 pm|
.
/ \
)

0 20 40 60 80 100
Particle Size (um)

(b) Particle size

(a) SEM image
Fig. 2 Shape and size distribution of the SUS316L

powder
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Table 2 Experiment parameters for the single bead

deposition experiment

Laser power Scan speed |Layer thickness
(W) (mm/s) (1m)
100, 150, 200 |500, 1,000, 1,500 40
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