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Abstract: The effect of crystallization behavior, which caused the change of thermal properties and dimensional stability
in nylon and polyketone, on the characteristics of SLS (selective laser sintering) 3-D printing process was studied. The
increase of cold crystallization temperature and lowering of crystallinity and crystallite size were found by addition of
nucleation agent. As a result, the processing window for SLS 3- D printing which was defined by the difference between
melting temperature and cold crystallization temperature was narrowed. However, this caused the enhancement of dimen-
sional stability in the layer made by laser sintering process and it was expected that the powder stacking difficulty due
to the distortion of layer may be minimized in the repeated slicing process in SLS 3-D printing.
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Figure 1. Schematic of slicing process in SLS 3-D printing.

SLS 3-D ZZIE. Y& o) oA §2F 270] 2F
< % Skl 8 PXE @

watt CO, @l ©] A7} 2% SLS 3-D & E(Sentrol, 3D-
SS150)5 AM&-3I31 oM o]E9] B2 EE Figure 19 LERH
Art.

—

Figure 201 &2} 378 Al Y& o] W 2527} o
A g2 ofsted FAEE 3-D layer B4l WA=
HERATE Z2lollA] His upe} o] & o] #d
=7 S7Hdel w2t layer’t HEH f10] @3]

o glom v 2nor g2k o] Wzt o3t

5o osle] Mol dojtS T 4= YL, olzet

o g2 HFS A% YAdE o] &Tloly S Bt
Sl she 8Rlo 2 gttt wheba E2kE SLS 3-D
ZUY 77 BT 2xE W AHE 2x oo w &Y
T e g2 AW A7 Do)t s, Sl ¥
Holl a3t 5 AXE 2 Mo FAT = A 12
o ot B2 7|AIAR FAHES oINA ddHew 2
o] 2xE W AA3} 2% oo R fHeke Ao] ulg Al

o), oleldt FAHE ARH2 SRl Haslel
do] YAes ZaAEe] Wt 27 @ 7194 B7)o) e

O

30°C 60°C 80°C

Figure 2. Effect of temperature of powder in isothermal chamber on
the shaping of layer made by sintering process in SLS 3-D printing.
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Figure 3. DSC thermograms for (a) nylon; (b) polyketone (cooling
rate; 40 °C/min).
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Figure 4. Effect of nucleating agent and cooling rate on the A(7,-
T2)onset OF () nylon; (b) polyketone.
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Figure 5. TMA measurement for quenched films; (a) nylon; (b)
polyketone.
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Figure 6. Coefficient of thermal expansion of (a) nylon; (b) polyke-
tone.
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