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magnified image for the area A in Fig.4a (b)
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Table 1 EDS results of the points B and C in Fig.4a
0,
Point Content/at% Possible phase
Ba Zr Y [6)
B 3.12 4.14  38.77 5397  Y,03(ZrO,)
C 1895 17.03 1.67  62.35 BaZriY.Os.s
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Fig.5 Macro-picture for the TiAl alloy ingot obtained from the
composite crucible (a); XRD pattern of the TiAl ingot

obtained from the composite crucible (b)
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Fig.6 BSE image of the TiAl alloy ingot after melting (a);
magnified image of the area D in Fig.6a (b)
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Table 2 EDS results of the points E and F in Fig.6b (at%)

Point Ti Al Y (0} Possible phase
E 45.04 453 0.19 9.47 TiAl
F - - 3427  65.73 Y>03
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Table 3 Gibbs free energy of the formation of TiO, TiO,
BaZrO; and Y,0; at 1650 'C (x10° J-mol ™)
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-2.25154 -2.34516 -2.211020

-2.39877 -0.699804 -1.17474
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Table 4 Measured values for yttria, zirconium and oxygen
elements in the TiAl alloy ingot and the calculated

value for oxygen element (®/%)

Yttrium Zirconium Measured Calculated
(Y) (Zr) oxygen (O) oxygen (O)
0.031 0.07 0.0986 0.0979
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Fig.8 BSE image of the inner wall of the crucible after melting (a);

magnified image of the area G in Fig.8a (b)
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Table 5 EDS results of the points H, I and J in Fig.8b (at%)

Point O Al Y Zr Ba Ti Possible phase

H 495 3384 030 1.28 15.08 0.00 BaAl,O4
I 36.20 097 44.09 7.97 9.01 175 Y203(ZrOy)
J 6135 4.00 250 14.48 17.67 0.00 BaZrY.Os.s
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Fig.9 XRD pattern of the inner wall of the composite crucible

after melting the TiAl alloy
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Preparation of BaZrO;/Y,0; Composite Refractory and Its Interaction
with TiAl Alloy

Zhang Yin', Feng Qisheng', Chen Guangyao'?, Xiao Yubin', Liu Xiaomei', Lu Xionggang'?, Li Chonghe'~
(1. State Key Laboratory of Advanced Special Steel, Shanghai Key Laboratory of Advanced Ferrometallurgy, School of Materials Science
and Engineering, Shanghai University, Shanghai 200072, China)
(2. Shanghai Special Casting Engineering Technology Research Center, Shanghai 201605, China)

Abstract: The composite refractory crucible was fabricated after sintering at 1650 ‘C for 24 h using the fused BaZrOs; and Y,Os, and then
induction melting of TiAl alloy was carried out in the crucible. By the X-ray diffraction, scanning electron microscope combined with the
energy disperse spectroscopy, inductively coupled plasma atomic emission pectrometry and O/N analyzer, the phase composition and
microstructure of the composite refractory were investigated as well as the interaction between the composite crucible and TiAl alloy melt.
The results reveal that the composite crucible is composed of Y doped BaZrOs and Y,03(ZrO-) phases, and the introduce of Y,0O3 helps to the
improvement of fused BaZrOj; refractory. Dissolution-erosion is responsible for the interaction between the refractory and TiAl alloy melt,
while the Al,Oj3 in the melt reacts with the BaO, leading to the generation of reactant BaAl,O4 which attaches to the inner wall of the crucible.
The oxygen concentration for the prepared TiAl alloy ingot is about 0.0986wt%, which is consistent with the calculated value for the TiAl
alloy. It also meets the criteria for the industrial TiAl alloy ingot, indicating that the BaZrOs/Y»,0; composite refractory is the candidate for
induction melting of TiAl alloys.
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