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Revolution of microstructure of as-cast TiAl alloy
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Abstract: The microstructures of ingots produced by magnetic levitation cold crucible technique, drop casting technique
and re-melting from magnetic levitation sample were observed under scanning electron microscope and electron probe.
The results show that the samples produced by magnetic levitation cold crucible technique have apparent casting
macro-defect and there is almost not any micro-defect. There is apparent grainboundary in the magnetic levitation ingot
and there is primary block A(B2) phase. The lamella of Ti-45A1-7Nb-0.4W-0.15B alloy is perfect. The samples produced
by drop casting have micro-pores. There are not any apparent grainboundary and any primary block fA(B2) phase, but
there is white net. There is not lamella in the ingot. The differences between magnetic levitation cold crucible technique
and drop casting technique result from cooling velocity of molten and they can transform reciprocally under the specific
condition. The microstructure of ingot produced by magnetic levitation likes that produced by drop casting after being
keptat 1 450 °C for 2 h then quenched in iced salt solution. The microstructural features of drop casting cast are similar
with those of re-melting cast of magnetic levitation ingot. Because they are very close in cooling velocity.
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Fig.1 As-cast back-scattered microstructures of Ti-45Al-
7Nb-0.4W-0.15B alloy by different casting methods: (a) Drop

casting; (b) Magnetic levitation cold crucible
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Fig.2 XRD spectra of sample by magnetic levitation cold

crucible technique
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Fig.3 Micro-hardness analysis of phases in as-cast sample by magnetic levitation cold crucible technique: (a) S(B2); (b) f(B2);

(c) f(B2); (d) Lamellar
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Table 1 Micro-hardness of phases in as-cast sample by
magnetic levitation cold crucible technique

Position in Phase Hardness, HV Mean hardness, HV

Fig.3
(a) A(B2) 597.8
(b) A(B2) 580.0 568.2
(c) A(B2) 526.8
(d) Lamellar 1 408.5
(d) Lamellar 2 427.9 419.8

(d) Lamellar 3 422.9
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Fig.6 SEM image of magnetic levitation cold crucible
technique sample kept at 1 450 ‘C for 2 h and then quenched

into iced salt water
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