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Abstract: The effects of different pouring methods and bottom gate positions on investment casting forming and metal-
lurgical quality of double-ring and thin-walled support plate component of TiAl alloy were investigated by ProCAST
software, and actual verification was carried out. The results indicate that there exists a risk of casting misrun with bot-
tom gate between the plates by gravity casting, while complete formation is achieved with bottom gate below the
plates. Under both types of gating systems, small-sized defects are dispersively distributed in the middle and inner and
outer rings of double-ring and thin-walled support component of TiAl alloy, while large-sized defects are located at the
junction of gate and mounting edge of inner and outer ring as well as the root of plate. Compared to the gating system
with gate below the plate, the number of defects diffused in the inner and outer rings of the casting is less in the gating
system with gate between the plates, while the defect size at the root of plateis larger. During the centrifugal casting,
both pouring systems enable complete formation of plate, and distribution law is basically consistent with that by grav-
ity casting with reduced size of defects. Finally, trial production of gating system with gate below the plates was con-
ducted, and the results reveal that the distribution law of shrinkage and porosity is basically identical with the simula-
tion ones, and the defect level of double-ring and thin-walled support plate component of TiAl alloy by centrifugal cast-

ing is significantly lower than that of those by gravity casting.
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Tab.l Thermophysical parameters of TiAl alloy and Y,0O;shell

R/ PGR/ L2/ W/ NI . ST AL R B/
kL (kgrm ) (Wem KD (dokg K D (kg 1) B[ X ) /°C FhE/ (Pas) (Wem 2K )
TiAl 4 4 3872 15~28 0.6~0.8 400 1468~1523  (4.2~54)X10 ° 1500
Y,0, 87 4200 2.1~2.4 0.7~1.0 — —
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Fig.2 Stress distribution of mold shell with bottom gate between support plates
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Fig.3 Stress distribution of mold shell with bottom gate below support plate
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Fig.7 Filling simulation of melt by gravity casting
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Fig.8 Filling simulation of melt by centrifugal casting
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Fig.10 Prediction of shrinkage defects in centrifugal casting
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