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Experimental study about polystyrene powder based on seicctive laser sintering

YANG Laixia, LIU Xu
(College of Mechanical Engineering, Xi’ an University of Science a1 rechnoiogy, Xi’an 710054, China)

Abstract: In order to explore effects of process parameters of seleciive las:r sintering on polystyrene powder and improve
the strength and accuracy of polystyrene (PS) powder by the improved proce: > parameters, thermal gravity/differential scanning
calorimetry analysis was made to study thermal properties of PS por.der. Sintering experiment of powder was carried out by
SLS300 rapid molding machine. After theoretical analysis and evpe.imental verification, the samples had high precision when
sintering temperature was between 150°C and 260°C. Th: rosuis show that the effects of process parameters on dimensional
precision of x axis and y axis are small, the effect on di1 ensional precision of z axis is great. Bending strength decreases with the

increase of laser power, scanning interval and layer thickuccs. The study provides experimental basis to improve sintering quality
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of PS by the optimization of process parameters.
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Fig. 1 Rapid prototyping machine of XJRPSLS300
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Fig.2 Bent sample
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Table 1 ~ Decomposition temperature range

heating rate/(°C + min~") 5 10 20 40
decomposition temperature/°C 350 ~420 360 ~430 370 ~450 380 ~460
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Fig.5 Relationship between length and width precision and scanning speed
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Fig. 6 Relationship between vertical p.eciion and scanning speed
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Fig.7 Effects of different process parameters
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Table 2 Bending strength of specimen

group 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
o/MPa  11.71 6.06 3210 2.39 5.45 3.29 5.93 4.17  3.103 8.55 5.06 2.79 7.87 4.01 2.41
group 16 17 18 19 20 21 22 24 25 26 27 24 25 26 27

o/MPa  6.16 2.80 = <1 6.60 3.89 2.45 5.74

3.84 2.72  5.64 3.37 2,04 2.72 5.64 3.37 2.04

P 8 S g1l i -5 1 AR S I D0 T X 25
JEE FRISEM , A7 $if 38— I, 25 i 56 P2 I 1 484 ] B )

%
5
5 6
g 5.
=1] P
g3
00 1700 "1900 2100 33002, % ZgesS™
scanning speed/(mm.s1y @ ‘,&\c““
<

Fig.8  Effects of scanning interval and scanning velocity on bending

strength
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