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3D Printing Accuracy of Wax Mold Based on Pneumatic Drive
Mo Haijun,Liang Daoming,Lin Chenbin
(School of Mechanical and Automotive Engineering, South China University of Technology)

Abstract: Rapid mold manufacturing can be utilized to print wax pattern for investment casting. 3D printing tech-
nology of wax pattern driven by air pressure was investigated, and the nozzle structural parameters including noz-
zle diameter, shrinkage angle and die length were numerically simulated and analyzed by single parameter com-
parison method and FLUENT. Taking the size deviation as the evaluation index of linewidth accuracy, the form-
ing linewidth accuracy experiment of nozzle structural parameters was carried out by orthogonal experimental
method to obtain a optimzed parameter combination. Variance and multiple nonlinear regression analysis were a-
dopted to investigate the influence of the coupling among nozzle diameter, shrinkage angle and die length on the
printing linewidth accuracy. The results indicate that the optimum parameters of wax pattern printing linewidth
accuracy under the synergy of nozzle diameter, shrinkage angle and die length are presented as follows: nozzle di-
ameter of 0.6 mm, shrinkage angle of 80°, and die length of 1.0 mm.
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Fig.1 Internal structure diagram of nozzle
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Fig.2 Nozzle runner pretreatment
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Fig.3 Variation of fluid parameters under different nozzle diameters
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Fig.4 Variation of fluid parameters under different shrinkage angle
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Fig.5 Variation of fluid parameters under different die lengths
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Fig.6 Printing device of air pressure driven wax pattern
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Fig.7 Line original drawing and boundary diagram

after treatment
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Tab.2 Combination and analysis results of orthogonal experiment
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Fig.8 Line morphologies with different structural parameters
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