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Abstract: Polypropylene/polyethylene (PP/PE) copolymer powder was successfully prepared by solution precipitation
method and it was introduced as a binder for sintering commercial PP powder for selective laser sintering (SLS) 3-D
printing. Effects of PP/PE copolymer powder on flowability and operation window of SLS 3-D printing were inves-
tigated. It was found that PP/PE copolymer powder showed a spherical shape and this resulted in good flowability with
the mixing of commercial PP powder. Due to the low melting temperature and cold crystallization temperature of PP/
PE copolymer powder, it may be used as a binder for commercial PP powder to sinter at lower temperature during SLS
3-D printing. Since commercial PP powder can be printed at relatively low processing temperature with the aid of PP/
PE copolymer, the enhancement of dimensional stability in sintered layer was achieved and this could translate into a bet-
ter powder recoating process in continuous sintering process.

Keywords: selective laser sintering 3-D printing, sintering, flowability, PP/PE copolymer powder, dimensional stability.
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Scheme 1. Schematic of powder processing for PP/PE copolymer.
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Figure 1. SEM micro photographs of PP powders for SLS 3-D
printing: (a) commercial PP powder (Adsint-PP); PP/PE copolymer
made by precipitation at (b) 10 °C; (¢) 30 °C; (d) 50 °C; (e) 80 °C.
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Figure 2. Images of PP powders measured by particle analyzer: (a)
commercial PP powder (Adsint-PP); PP/PE copolymer made by
precipitation at (b) 10°C; (c) 30 °C; (d) 50 °C; (e) 80 °C
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Figure 3. Particle size and its distribution of commercial PP powder
(Adsint-PP) and PP/PE copolymer powder for SLS 3-D printing.
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Figure 4. Mean diameter (a); circularity (b) of commercial PP pow-
der and PP/PE powders obtained by precipitation.
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Figure 5. Hausner ratio of PP/PE copolymer powder with different
quenching temperature for SLS 3-D printing.
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Figure 6. Hausner ratio of commercial PP powder, PP/PE copoly-
mer powder, and their mixtures for SLS 3-D printing.
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Figure 7. Recoating characteristics of commercial PP powder and
PP/PP-PE copolymer powder mixtures; (a) 0 wt%; (b) 5 wt%; (c)
10 wt%; (d) 20 wt%.
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Figure 9. DSC spectra of commercial PP powder and PP/PE copo-
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Figure 10. TMA thermogram of commercial PP powder and PP/PE
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Figure 13. SEM microphotographs of cross sectional area of sin-
tered layer made by (a) commercial PP powder; (b) commercial PP
powder with PP/PE copolymer (10 wt%) as a binder; (c) commer-
cial PP powder with PP/PE copolymer (20 wt%) as a binder.
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