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Fig. 2 Temperature distribution during paraffin printing
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Fig. 1 Simulation result corresponding to experiment in reference [16]
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Table 1 Orthogonal experiment scheme and results
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Fig. 4 Trend of factors affecting dimensional accuracy of paraffin prints
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Process of Investment Casting Wax Pattern Formed by Fused Deposition
Modeling Based on Finite Element Method

CUI Xin-jian, LIAN Jian, ZHANG Xin-ping

(School of Material Science and Engineering, Nanjing University of Science and Technology, Nanjing 210094, Jiangsu, China)

Abstract:

Investment casting wax pattern can be created and the development cycle can be shortened by using the fused
deposition modeling (FDM) 3D printing with paraffin. However, the low dimensional accuracy of the wax
pattern is a common problem of FDM. The main factors affecting the dimensional accuracy of the wax pattern
are the printing speed, nozzle temperature and ambient temperature. In the present study, the distributions of
temperature and stress during the FDM process of paraffin were simulated based on the finite element method.
The optimal process parameters were determined through orthogonal experiment method, among which
the printing speed was 40 mm/s, nozzle temperature was 85 °C, and ambient temperature was 25 °C. The
maximum deformation of the wax pattern printed with the above-mentioned parameters was 20.5 pm.
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