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Effects of Process Parameters on Dimensional Accuracy of PS / CF Hybrid Powder Sintering Parts Based on SLS
Yang Laixia,-Wang Bo, Yang Fanrong
(College of Mechanical Engineering, Xi’ an University of Science and Technology , Xi’ an 710054, China)

Abstract : Polystyrene / carbon fiber (PS / CF) hybrid powder were prepared by mechanical mixing. Under the condition of
ambient temperature 25°C, scanning interval 0.30 mm and scanning mode XYSTA and so on, the effects and the law of preheating
temperature,, laser power, scanning velocity and layer thickness on the dimensional precision of PS / CF hybrid powder sintering
parts were studied by using single factor experiment and slective laser sintering process. The optimal combinations of process pa-
rameters of sintered parts size accuracy are determined by orthogonal experiment and extreme difference analysis according to the
principle of comprehensive balance method. The results show that the effect of laser power on dimensional precision in X direction of
the specimen is maximum, and the preheating temperature is minimum. The effect of scanning speed on dimensional precision of the
specimen’ s Y direction is maximum, and the layer thickness is minimal. The layer thickness to the Z direction dimensional precision
of the specimen is maximum, and preheating temperature is minimum. The optimal combinations of process parameters are preheat-
ing temperature 85°C, scanning speed 1 800 mm /s, laser power 30 W and layer thickness 0.22 mm. The dimensional accuracy of
the PS / CF sintered parts in X, Y and Z directions are increased by 18.44%,30% and 40.84% respectively, compared with the pure
PS sintered parts under the same process parameters.

Keywords : slective laser sintering ; polystyrene ; short carbon fiber ; process parameter ; dimensional accuracy
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