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Dimensional Compensation Prediction of Selective Laser Sintered Parts based on RSM-BBD
Sun Tianai, Guo Yanling, Guo Yifan, Zhang Xinyue, Li Jian, Wang Yangwei
(College of Mechanical and Electrical Engineering, Northeast Forestry University, Harbin 150040, China)

Abstract : Selective laser sintering (SLS) technology is a rapid prototyping technology, which is characterized by low cost,
high efficiency and high quality. However, the current compensation algorithm does not take into account the effects of scan line
sintering width and cooling shrinkage , leading to dimensional errors. To better control the printing accuracy of SLS, using polyether-
sulfone resin (PES) powder as the test material , the response surface experimental design (RSM-BBD) response surface method was
used to study the effects of four factors of different process parameters such as preheating temperature, laser power, scan spacing,
and scan speed on the dimensions of the fabricated parts.A polynomial regression equation was established between the four factors
and the response values to predict dimensional compensation based on the combination of process parameters. Results indicate that
there is a quadratic polynomial relationship between the factors and response values, the regression coefficient R* is greater than 0.9
and the difference between the predicted and corrected R* values is less than 0.2. Additionally, the signal-to-noise ratio ratio is
greater than 4, and the coefficient of variation (CV) is less than 10% indicating high reliability and accuracy of the test. And the
response surface analysis shows that the error between predicted and actual measured values is less than 5%. Therefore, this size
compensation prediction model provides high prediction reliability. Compensating the contour based on this predicted value can
significantly improve the dimensional accuracy of fabricated parts, thereby aiding in the study of dimensional compensation for SLS.

Keywords : selective laser sintering ; size compensation ; process parameter ; cooling shrinkage ; response surface experi-

mental design ; dimensional accuracy
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