224 A2E (2002, 4) 3} 2 28H3) R _ 75 _

M 3

TiAl 3539 Ca0 =7 #58% 2 AEFE

CaO Crucible Induction Melting and Investment Casting of TiAl Alloys
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Abstract

The main objectives were to investigate the suitability of CaO crucible for melting TiAl alloys and to develop investment mold
for investment casting of TiAl alloys. TiAl alloy specimen were prepared by plasma arc furnace under argon atmosphere. After
melting of TiAl alloy using CaO crucible, the results showed that there 1s little contamination of oxygen in the TiAl bulk. Conen-
tional vacuum induction furnaces can be readily adaptable to produce cast parts of TiAl without high skilled techniques. The
determination of optical metallography and microhardness profiles in investment cast TiAl alloy rods has allowed the gradation
of the relative thermal stability of the oxides examined. The mold used for the present study were ZrQ,, ALO,, CaO stabilized
Zr0O, and ZrSiO,. Even although high temperature of mold preheating, ALO, mold is a promising mold matenal for investment
casting of TiAl alloys in terms of thermal stability, cost and handling strength. It is important to take thermal stability angreheating
temperature of mold into consideration for investment casting of TiAl alloys.
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Fig. 1. Photograph of a vacuum induction melting furnace.
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Table 1. Type of oxides, binders and the slurry viscosity for
manufacturing investment mold.
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Fig. 2. SEM micrograph taken from interacted CaO crucible,
(b)Ti mapping, (c)Al mapping and (d)Ca mapping.
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Fig. 3. Hardness profile from the surface of TiAl castings.
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Fig. 4. Photographs showing the microstructures of regions
below the surface of the as-cast of TiAl alloys; (a)ZrO ,,
(b)CaO stabilized ZrO,, (¢)Al,O; and ZrSiO, mold.
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Fig. 5. Effect of mold materials on microhardness profile of
investment cast TiAl alloys.
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Fig. 7. Hardness profiles of TiAl alloy castings produced into
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with preheat temperature.
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