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Study on Process Parameters Optimization of Selective Laser
Sintering with Gray Relational Analysis

Xu Qin
Jiugiang University, Jiujiang, Jiangxi 332000, China

Abstract The selective laser sintering (SLS) is one of the important 3D printing technologies. In the sintering
process of the polymer material the uneven shrinkage will cause warp and decrease the size of parts. The SLS
processing parameters playing the major influence are discussed. Based on the theory of the gray relational
analysis (GRA) in the SLS experiment with the polypropylene (PP) composite powder, the results show that the
most important parameter is the scan speed. Considering the comprehensive effects of the warp and molding
accuracy, the optimized fabrication parameters of the forming process are got as follows: the scanning speed is
1.9 m/s, the laser power is 16.56 W, the scanning width is 0.12 mm and the single layer of powder is 0.15 mm.
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Table 1 Table of factors levels

Level Laser power /W Scanning speed /(mm/s) Pitch /mm Powder thickness /mm
1 13.5 1700 0.12 0.10
2 15.0 1800 0.14 0.12
3 16.5 1900 0.16 0.15
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Table 2 Table of optimized fabrication parameters

Scanning speed /(mm/s) Laser power /W Scanning width /mm Powder thickness /mm
1900 16.5 0.12 0.15
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Table 3 Experimental result of optimization fabrication parameters

Parameter Length Width
Value of design /mm 64.00 32.00
Actual dimension /mm 62.24 31.07
Error /mm -1.76 -0.93

Rate of error /% 2.75 2.91
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Fig.1 Part by SLS on the optimization fabrication parameters
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Table 4 Table of compensation factor

Value of design /mm Compensation factor  Actual dimension /mm Error /mm Rate of error /%
Length 64.00 1.0328436 64.06 +0.06 0.094
Width 37.50 1.0320139 37.53 +0.03 0.08
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