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Abstract

In a conventional sand casting process, the mold is manufactured by mixing ceramic
materials and organic binders, which is widely used in foundry industry due to the simple
manufacturing process and low production cost. However, it is difficult to form complicated products
since the organic binders are decomposed and the defects in the mold are generated during casting at
high temperatures. In order to solve these problems, organic-inorganic binder conversion process has
been proposed. One issue in the process is that, when stored at room temperature for a long time before
heat treatment, the mold strength is reduced and/or the mold is fractured, which is caused by the
hygroscopicity of the water-soluble inorganic binder. Therefore, in this study, a dual coating process was
proposed and applied to reduce the hygroscopicity of the inorganic binder in preparing the casting mold.
The prepared sample was dipped into a solution of inorganic binder precursor (TEOS: SiO, precursor
and NaOMe: Na,O precursor), and then dipped into a solution of water-insoluble organic binder after a
drying process. Finally the sample was heat-treated at 1000 °C to generate a glass phase by organic-
inorganic conversion process. The contact angle of the sample with the water-insoluble organic binder
was increased, while it was impossible to measure the contact angle in the conventional sample. It was
confirmed that the green and firing strengths were maintained by the water-insoluble organic binder
coating layer. The effects of the holding time and humidity at room temperature on the strength and
microstructure of the mold were investigated, in terms of organic binder species employed in the dual

coating process.
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