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Selective Laser Sintering of Cu/Polyamide Mixed Powder
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Abstract To investigate the effect of process parameters on selective laser sintering of Cu/polyamide mixed

powder, Cu/polyamide mixed powder was sintered by selective laser with changing laser power and scanning

speed. The properties of sintered body were evaluated by measuring the density and tensile strength, and analysis
of XRD, FT-Raman and microstructure. With an increase in the laser power, the density and ultimate tensile
strength of sintered Cu/polyamide body increase and then decrease. The maximum values of the density and ulti-

mate tensile strength were decreased with increasing laser scanning speed. These changes were concerned with

the difference of irradiation energy of laser into the powder layer. It was considered that the change of the mechan-
ical property of the sintered body with irradiation energy of laser is due to the changes of amount of copper par-

ticle and property of polyamide.
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Fig. 1. Dimension of tensile-bar-shape specimen (ASTM
D638 type 1).
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Table 1. Process parameters of selective laser sintering sys-
tem.

Process parameter Value
Laser power 5~20W
Laser scanning speed 4~6 my/s
Preheating temperature 130°C
Roll speed 177.8 %1073 /s
Layer thickness 200 wm
Laser scan spacing 200 um
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Fig. 2, SEM micrograph of cross section of Cu/polyam1de
sintered body (laser power : 15 W, laser scanning speed :
5 m/s).
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Fig. 3. Variations of density of the Cu/polyamide sintered
body with laser power for various laser scanning speeds.
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Fig. 4. Variations of ultimate tensile strength of the Cu/
polyamide sintered body with laser power for various
laser scanning speeds.
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Fig. 5. Variations of density and ultimate tensile strength
of the Cu/polyamide sintered body with irradiation

energy.
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Fig. 6. SEM micrographs of fracture surface of Cu/polya-
mide sintered body for (a) 1 J/m, (b) 2 J/m and (¢) § J/m
irradiation energy conditions.
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Fig. 7. Variation of area fraction of Cu particle of the Cu/
polyamide sintered body with irradiation energy.
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Fig. 8. Changes of FT-Raman diffraction patterns of the
polyamide with irradiation energy.
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