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Application Mechanism of Graphite Sand in Shell Mold by Investment Casting
Chen Jianhua', Yang Peng®, Luo Ruixiang', Weng Fujun’

(1.Zhongshan Guangzhong Foundry&.Rolling Co., Ltd.; 2.Taizhou Liangsheng Precision Machinery Co., Ltd.)
Abstract : Owing to the characteristics of graphite oxidation at high temperature, granular graphite sand instead of
refractory sand was applied to one or two layers of shell mold to change the thermal performance indicators such
as latent heat, thermal conductivity, heat storage coefficient, and pouring temperature field, thus extending the
feeding time and distance of metal liquid. A reducing atmosphere is formed on the interface of casting after graph-
ite sand oxidization, which improves the surface roughness and reduces oxygen pitting and decarburization layer.
The graphite ablation and loss process can reduce the shrinkage resistance of the casting, helping to solve the
problem of sand removal. In the actual investment casting production of silica sol shell, graphite sand was adopted
during the shell making of typical castings such as slide plate, sleeve, double channel pump body, etc, and the
expected effect was achieved, reflecting the advantages of graphite sand.
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Fig.1 Shell morphologies after roasting with natural graphite and artificial graphite in 3th and 4th layers
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Fig.2 Enlarge view of graphite wetting point
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Fig.3 Pouring cup rim Fig.4 Pouring rod straight to bottom of buffer socket
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Fig.5 Shells with different structures
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Fig.6 Manufactured multi-layer shell
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Fig.7 Castings with graphite sand shell
F1 1B AEERENFERARERLS
Tab.1 Standard and sampling composition of

1.4317 alloy castings %

g wp
fME  C Si Mn P S Cr Ni Mo Cu Fe
< < < < < 12.0~ 3.5~ 04~ <
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Fig.8 Sleeve Fig.9 Gating system
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Fig.10 Defect of gas choke
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Double channel pump and gating system
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Fig.12 Shell section with

poured with graphite sand and without graphite sand
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