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Influence Mechanism of Resin Penetration on Molding
Accuracy of Sand 3D Printing
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Abstract: The influence of resin penetration on the molding accuracy of sand mold 3D printing was studied, and the
corresponding theoretical model was put forward and verified by experiments. The results show that the resin penetration
amount, hydraulic radius and sand thickness affect the precision of sand printing, and have nothing to do with the molding
size. With the increase of resin content, the resin penetration pressure and dimensional error increase. The increase of the
content of curing agent and the diameter of molding sand will lead to the increase of the hydraulic diameter of molding
sand and the dimensional error. The increase of sand layer thickness leads to the increase of resin penetration resistance and
the decrease of dimensional error.

Key words: sand mold 3d printing; molding dimensional accuracy; resin addition amount; hydraulic radius; layer
thickness
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Fig.1 Simplified model of resin permeation
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Tab.1 Experimental scheme of sand mold printing accuracy
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Fig.2 Sample of sand mold printing accuracy experiment
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Fig.4 Dimensional error and porosity of sand mold with different amount of curing agent
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Fig.5 Dimensional error of sand mold with different grain
diameter
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Fig.6 Dimensional error of sand mold with different layer
thickness of sand laying
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Fig.7 Dimensional error of sand mold under different molding dimensions
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