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Effect of canned-forging on microstructure and properties of
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Abstract: A high quality TiAl alloy ingot with nominal composition of Ti-45A1-5.4V-3.6Nb-0.3Y (mole fraction, %) with
nearly lamellar structure was prepared by introduction skull melting (ISM) in a water-cooled copper crucible. The
microstructure evolution were detected by X-ray diffractometry (XRD), optical microscopy (OM), scan electron
microscopy (SEM) and transmission electron microscopy (TEM). In addition, the mechanical properties were also tested.
The result show that the Ti-45A1-5.4V-3.6Nb-0.3Y alloy prepared is composed of y, a and f phases, the grain size of
as-forged alloy decreases from 100 um to 7 um, the room temperature yield strength increases by about 220 MPa and
reaches 620 MPa, and the ductility increases to 1.08% after canned forging. After treated at 700 , the yield strength and
ductility of this alloy exhibit the similar increasing trend as that at room temperature after forging, with yield strength of
708 MPa and elongation of 35.55%.
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Fig.1 Microstructures of as-cast Ti-45Al1-5.4V-3.6Nb-0.3Y alloy prepared by water cooled ISM: (a) Optical microstructure;
(b) BS microstructure
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Table 1 Chemical composition of different positions shown in Fig.1(b)
Position Mole fraction/%

Ti Al A% Nb Y
A 46.83 36.64 12.31 4.22 0
B 43.79 49.09 3.59 3.54 0
C 43.77 48.16 4.45 3.62 0
D 22.42 38.14 2.33 2.63 34.48
E 20.25 39.90 1.63 2.02 36.20
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Fig.2 XRD pattern of Ti-45A1-5.4V-3.6Nb-0.3Y alloy

prepared by water cooled induction skull melting
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Fig.4 TEM images of as-forged Ti-45A1-5.4V-3.6Nb-0.3Y
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Fig.5 Tensile properties of Ti-45A1-5.4V-3.6Nb-0.3Y alloy at

different states
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