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Effects of Al and B contents on RT-mechanical properties of
cast high temperature TiAl alloys
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University of Science and Technology Beijing, Beijing 100083, China)

Abstract: TiAl Ingots containing high contents of alloy elements(7Nb-2.5V-1.0Cr) were prepared by magnetic levitation
melting method, the Al and B contents were 46A1-0B, 48Al-0B, 46A-0.7B respectively (mole fraction, hereafter). The
as-cast microstructures were examined by optical microscopy(OM) and scanning electron microscopy (SEM). Room-
temperature mechanical properties were tested by electronic tensile testing machine, and fracture morphologies were
studied by SEM. The results show that the critical aluminum content in which peritectic reaction happened increases to
approximately 47% (mole fraction). Coarse grain size above 1 000 um is obtained in petitectic alloy 48Al-0B, refined
microstructure can be obtained by decreasing Al content. Room temperature tensile tests prove that alloy 46A1-0B has the
best mechanical property. Tensile strength, yield strength, ductil elongation are 640 MPa, 590 MPa, 0.42%, respectively;
Alloy 46A1-0.7B is refined dramatically by boron addition, but mechanical properties deteriorate, the tensile strength is
374 MPa, and nearly crack without ductil deformation. Borides distribute in or along the lamellar colonies with curved
ribbon morphology.
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Table 1 Actual composition of alloys
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Fig.1 Dimensions of RT-tensile test specimen (unit: mm)
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Alloy No. Nominal composition Actual composition
1 Ti-48Al-7 Nb-2.5V-1.0Cr Ti-48.1Al1-7.2Nb-2.58V-0.69Cr
2 Ti-46A1-7Nb-2.5V-1.0Cr Ti-47.2A1-7.2Nb-2.57V-0.7Cr

3 Ti-46Al-7Nb-2.5V-1.0Cr-0.7B

Ti-47.2A1-7.29Nb-2.57V-0.78Cr-xB
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Fig.2 Microstructures of as-cast TiAl alloys: (a), (d) 48A1-0B; (b), (¢) 46Al-0B; (c), (f) 46A1-0.7B
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Fig.3 Morphology and distribution of borides: (a) As-cast; (b)
Deep-etched
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Fig.4 Tensile strain—stress curves at room temperature
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Fig.5 Fracture morphologies of alloys at room temperature:
(a) 46Al-0B; (b), (c) 46Al1 -0.7B
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