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Fig. 1 An example of ablation casting process
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Fig. 2 Schematic illustration of temperature vs. fraction of solid curve
and cooling curves during sand casting and ablation casting processes
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Table 1 Mechanical properties of A356-T6 castings made by
various casting processes
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Ablation Casting and Its Industrial Applications

HAN Qing-you
(School of Engineering Technology, Purdue University, West Lafayette, IN 47906, USA)

Abstract:

Ablation casting is an emerging casting technology which utilizes water-soluble binder and sands to form
casting molds and water to cool the solidifying casting. During the ablation casting, the mold assembly,
filled with molten metal, travels under an array of nozzles that spray water. The stream of water contacts
the mold from the distal end of the casting, removes the mold layer by layer by dissolving the binder, and
comes into a direct contact with the solidifying metal to achieve a progressive and rapid solidification in the
casting. Compared to conventional sand casting technology, this emerging technology produces castings that
contain much finer solidification microstructure, especially the eutectic structure, with less porosity and much
decreased susceptibility to hot tears. In addition, ablation castings have a 30% increase in tensile strength, a
few times increase in elongation to fracture, and more consistent mechanical properties. Immediately since
its invention, ablation casting has generated extensive interest in industry for its potential to produce castings
with high mechanical properties and integrity. This article describes the ablation casting technique and the
progress to date on the industrial applications and scientific research of this new technology.
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