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Fig. 1 3D model of piping joint casting

(a) #E(FIE

E2 SELBEHRIRS
Fig. 2 Gating system of piping joint casting
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Fig. 3 Filling process simulation at different times
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Fig. 4 Predicted shrinkage porosity via numerical simulation
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Fig. 5 3D model of sand mould ( sand core )
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Fig. 6 Sand mold and sand core prepared using SLS
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Fig. 7 Sand mold and sand core after coating
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Fig. 8 Trial-produced piping joint casting
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Table 1 Surface roughness of sand mold cavity and
produced casting Ralp.m
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Fig. 9 Sand mold after coating and polishing and produced casting with
high surface quality
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Rapid Sand Casting Process of Aluminium Alloy Piping Joints

ZHANG Shou-yin, HUANG Zheng, YAN Qing-song
(National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology, Nanchang Hangkong
University, Nanchang 330063, Jiangxi, China)

Abstract:

Normally, aluminium alloy piping joints are manufactured using investment casting process due to the demand
of high surface finish. In order to decrease the production cost and shorten the manufacturing lead time as well
as expand the scope of its application, rapid sand mold casting of piping joints was investigated in the present
study . Casting simulation software ProCAST was used to simulate the filling process and predict shrinkage
defects.Sound castings could be obtained by using sand mold/core prepared by SLS (Selective Laser
Sintering) method. However, the surface roughness values of the cast joints were high due to the presence of
the“step effect”in rapid prototyping sand mold. Combined with coating process and polishing treatment for
sand mold cavity, the “step effect” was eliminated. As a result, the surface quality was significantly improved.
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