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Parameters Optimization of Multi-index Orthogonal Test for PS/ Chemical Vapor Deposited CF by SLS
Yang Laixia', ZhouWenming',-Zhao Zhenhui', Gong Lin', Lu Jie’, Du Xuntao®, Wang Bo'
(1. College of Mechanical Engineering, Xi’ an University of Science and Technology , Xi” an 710054, China ;
2. College of Materials Science and Engineering, Xi’ an University of Science and Technology, Xi’ an 710054, China)

Abstract : Aiming at the problems that polystyrene (PS) powders sintered parts forming precision is not high and the strength
can’ t meet actual needs in selective laser sintering (SLS) process, the carbon fiber (CF) powders treated by chemical vapor deposi-
tion method, PS powders, dispersant and antistatic agent were mixed through mechanical method, the composite powder of PS /
chemical vapor deposited CF powder was prepared. Considering the relative error in the Z direction, density and bending strength
as experimental indexes. First, the method of range analysis was used to optimize single index, and then the comprehensive bal-
ance method was used to optimize the multi-index orthogonal test. The result show that the particle size of the composite powders
is mainly distributed in 30.63-142.00 w m. For PS powders sintered parts, the chemical vapor deposited CF powders have better
effect on improving the dimensional accuracy, filling and strengthening effect than ordinary CF powders. The optimum combination
of process parameters of SLS parts are preheating temperature 80°C , laser power 27 W, scanning speed 1800 mm /s and scanning
interval 0.30 mm. At this point, the relative error in the Z direction of sintered parts is 5.47%, the density is 0.626 g/cm’, and the
bending strength is 10.68 MPa, which is increased by 24.55%,30.42% and 136.28% respectively compared with pure PS sintered
part.

Keywords : sclective laser sintering ; polystyrene ; carbon fiber ; chemical vapor deposition method ; orthogonal experiment ;

comprehensive balance method ; parameter optimization
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