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A study on the Effect of Refractory Materials Composition and Slurry
pH on the Reaction between Investment Casting Mold and Molten Ti
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Abstract

The effect of CaO mold on the formation of reaction layer was investigated. CaO mold was prepared by mixing of Colloidal sil-
ica(NALCO® 1130) and an ZrO,, CaO at room temperature. The dried at 20 = 3 °C, 75% humidity for 12hrs. Sample was pre-
pared from the Cp-Ti(grade-2) and melted by high frequence induction melting system in the vacuum condition. The reaction
layer of Ti was confirmed by optical microscopy, microhardness(Hv) and X-ray diffraction. Thickness of reaction layer
using the CaO stabilized ZrO2 was thinner than the CaO added ZrO2. And thickness of reaction layer were decreased with decreas-
ing pH of slurry. CaO addition in the slurry could not controlled reaction between molten Ti and investment mold. On the other
hand, the CaO chemical bonded ZrO2 by stabilization treatment could controlled reaction between molten Ti and investment mold.
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Fig. 1. Micro structures of Cp-Ti with ZrO, mold, ZrO, based CaO added mold(pH controlled), CaO stabilized ZrO, mold.
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Fig. 2. Variations in hardness of Cp-Ti with ZrO, mold, ZrO, based
Ca0 added mold(pH controlled), CaO stabilized ZrO, mold.
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Fig. 3. X-ray diffraction pattern of Cp-Ti with ZrO, mold, ZrO, based CaO added mold(pH controlled), CaO stabilized ZrO, mold.
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