Polymer(Korea), Vol. 42, No. 5, pp. 747-751 (2018)
https://doi.org/10.7317/pk.2018.42.5.747

ISSN 0379-153X(Print)
ISSN 2234-8077(Online)

gdlojy A7 £=71 SLS 3-D =28 23 M &0 0|X|= A&
BiMYl - 0|SH - ZSE'
e gt st
(2018 1€ 29 <, 20189 3¢ 12 474, 20189 3€ 19 A=)

Effect of Laser Scanning Speed on the Formation of
Sintered Layer in SLS 3-D Printing

Jeongbin Park, Donghyun Lee, and Ho-Jong Kang'

Department of Polymer Science and Engineering, Dankook University, Gyeonggi-do 16890, Korea
(Received January 29, 2018; Revised March 12, 2018; Accepted March 19, 2018)

EE: SLS 3-D ZE| 93 vEA Bk 82 TA A FGolx 2d £57F = FAo) uxE IS Aur
8kt Galvano Z7iufel] M]sfe] “dtjxo= eﬂom 2 FIk R XY 2IE AE S A, el A7t
ol ZALE = Al7bo] do] §2MHT=E &89 7S & FAo] oS Il 1 AF % S Zolx]
3 A%e Wollg o AT S, B Fol Wesl A ebIL Lo Fee) 2l AFL WA @es
solstdr). olol a 71817 oUR] Wio] w2 §2ut §-go] o5t B4 =9 Hujska xjolo] olsle] F2A|
o) A= AAsh] 9eke & itk

Abstract: The effect of laser scanning speed on the formation of sintered layer in SLS 3-D polymer printing was studied.
The melting behavior of polymer powders was found in formed layer when X-Y scanner was used in SLS 3-D printing
due to the increase of laser exposure time on powder. However, sintering between polymer powders was dominated when
Galvano scanner was applied with rapid laser scanning speed. As a result of melting behavior, the layer thickness
increased and wide layer width was obtained in the layer made by X-Y scanner. However, the laser scanning speed did
not affected the density and dimensional stability of layer, but the difference of flexural strength was noticed between

formed layers having sintering and melting appearance of polymer powders.
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Figure 1. Schematics of sintering method in SLS 3-D printer: (a) X-
Y scanner; (b) Galvano scanner.
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Figure 2. Optical micrograph of CO, laser sintered nylon samples
as a function of energy density (40x): (a) by X-Y scanner; (b) by
Galvano scanner.
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Figure 3. Formation of layer in SLS 3-D printing (100x): (a) sin-
tering; (b) melting behavior of polymer powders.
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Figure 4. Effect of energy density of CO, laser scan on the thick-
ness of sintered sample.
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Figure 5. Effect of energy density of CO, laser scan on the width
of sintered sample.
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Figure 6. Effect of energy density of CO, laser scan on the density
of sintered sample.
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Figure 7. Effect of energy density of CO, laser scan on the CTE of
sintered sample.
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Figure 8. Effect of energy density of CO, laser scan on the flexural
strength of sintered sample.
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