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Microstructure and Interface Reaction Layer of Sand Casting TC4 Titanium Alloy
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Abstract: SIS technology was employed to form coated sand mold, which was subjected to a series of treatments
such as vacuum infiltration of phosphate solution to conduct TC4 titanium alloy pouring. The effects of different wall
thicknesses of castings on the morphology, microstructure and element diffusion of reaction layer at the interface
between titanium alloy and sand mold were investigated. The results reveal that the casting surface presents smooth
and clean without sand sticking and slag entrapment defects. The thickness of interfacial reaction layer, diffusion degree
of elements, and imbalance of interfacial reactionan present an increasing trend with the increase of wall thickness. In
the molten ceramic sand mold and phosphate system, P is the main diffusion element, while Si element hardly encoun-

ters diffusion, indicating the interfacial reaction mechanism evolving element diffusion between materials.
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Tab.l Main composition of coated fused ceramic sand %
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Fig.1 Dimension of titanium alloy casting and 3D diagram of sand mold
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Fig.2 Interfacial reaction scheme and sampling
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Fig.3 Interfacial morphologies of specimens with different wall thicknesses
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Fig.4 Images of casting defects
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Fig.5 Crack zone morphology and elemental distribution in the
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