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Fig.1 Schematic of directional solidification apparatus
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Fig.2 Microstructure of directionally solidified TiAl alloy in

alumina crucible (the black phases are the Al,O; particle)
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Fig.3 Secondary electron micrographs taken from different parts
of directionally solidified TiAl bar in alumina crucible, the
Al,O; particles with different shapes in different solidi-
fication stages: (a) initial stage, (b) steady growth stage,

and (c) end stage
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Fig.5 Photographs of Zirconia crucible: before melting (a), after

directional solidification (b) and surface of TiAl alloy

bar after directional solidification (c)
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Fig.6 Surface microstructures of directionally solidified TiAl
alloy bar in zirconia crucible: (a) low magnification and

(b) high magnification
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Fig.7 Photograph (a) and macrostructures (b) of directionally

solidified TiAl alloy bar in graphite crucible
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Fig.8 SEM micrographs of needle-shaped particles (a)

and their energy spectrum analysis (b)
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Table 1 Al-equivalent values of typical alloying elements
in TiAl-based alloysm

C Si Cr \Y% Nb Ta Mo Re \'Y

-42 -28 +0.1 +03 +03 +03 +0.6 +0.8 +1.0
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Investigation of Interfacial Reactions between TiAl Alloy and Crucible Materials
during Directional Solidification Process

Luo Wenzhong, Shen Jun, Min Zhixian, Fu Hengzhi
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: Interfacial reactions between Ti-47Al alloy and crucible materials of Al,O3, ZrO,, and graphite during directional solidification
process were investigated. By the OM and SEM observation of solidification microstructure, the interfacial reaction between TiAl alloy
and ALOs crucible was serious, and a large number of a-Al,Os inclusion formed in the solidification microstructure. The interfacial
reaction between TiAl alloy and ZrO; crucible occurred only on the sample surface, but the crucible was not stable at high temperature and
a tack coating was formed, clinging tightly with TiAl alloy. C element in the graphite crucible changed the original solidification path of
TiAl alloy, and club-shaped y-TiAl phases formed.
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