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Shrinkage of PS/PMMA Composite by Selective-Laser Sintering
Yang Laixia, Gui Yulian, Bai Xiang, Du Kang
(College of Mechanical Engineering, Xi’ an University of Science and Technology, Xi’ an 710054, China)

Abstract : Aiming at the problem of large shrinkage and poor precision of the selected laser-sintered polystyrene (PS) molded
parts, the composite material of PS /PMMA was prepared by adding PMMA powder to improve the precision of the molded parts.
The influence of thermal temperature, scanning speed ,‘layer thickness and scanning pitch on the dimensional shrinkage of the
molded part was studied and the-orthogonal experiment was designed. The signal-to-noise ratio (SNR) was used to reduce the noise
and then use the range analysis to obtain the optimal combination of process parameters. The model is modified by sintering experi-
ment under the optimal combination of process parameters. The results show that the vertical direction shrinkage rate changes more
than the horizontal direction, and the scanning speed and the layer thickness have the greatest influence on the horizontal and vertical
shrinkage. The optimal process parameters are preheating temperature of 100°C and scanning speed of 2400 mm /s. The layer thick-
ness is 0.27 mm and the scanning pitch is 0.28 mm ; the horizontal direction and the vertical correction coefficient are 1.0417 and
1.013 8. The horizontal shrinkage and vertical shrinkage are 0.947% and 1.105% respectively.

Keywords : selective laser sintering ; polystyrene ; polymethyl methacrylate ; shrinkage ; noise reduction ratio
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