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Table 2 Response surface experimental results for the
dimension error
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Fig. 3 Response surface analysis diagram for print precision
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Table 3 Response surface variance analysis for the
dimension error
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Table 5 Response surface variance analysis for porosity
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Table 6 Reliability of response surface fitting
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Fig. 5 Optical microscopic images of the sand molds
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Table 7 Verification experiment table of the model accuracy
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Research and Control on Dimensional Accuracy of 3D Printing Furan
Resin Sand Mold

YU Luo-sheng’, LIU Feng', LIU Li-min?, LIANG Hao-tian', LI Zheng'

(1. China Academy of Machinery Science and Technology, State Key Laboratory of Advanced Forming Technology and
Equipment, Beijing 100044, China; 2. Beijing National Innovation Institute of Lightweight Ltd, Beijing 100044, China)

Abstract:

In order to improve the manufacturing accuracy of printing sand mold, so that it is better used in the foundry
industry. The influences of process parameters on the dimensional accuracy of 3D printing sand mold were
studied by response surface method. The results showed that the forming accuracy error of the printing sand
mold was 0.22-0.85 mm, which was a positive error. The mesh number of molding sand and the amount of
resin injection had significant impact on the molding accuracy, and the error decreased with the increase of
mesh number and increased with the increase of resin content. The content of curing agent had little effect on
the accuracy, and the increase of its addition will make the forming accuracy better first and then worse. The
sand mold accuracy compensation algorithm based on center offset was proposed to control the accuracy. The
controlled sand mold accuracy reached +0.1 mm, which met the engineering requirements.

Key words: 3D printing; sand mold; accuracy; penetration
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