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Fig.1 Schematic diagram showing the location of the three-
phase a+p+y phase field in ternary Ti-Al-X alloy (X=W,
Nb, Mn)]
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Fig.2  Isothermal section through the equilibrium diagram

Ti-Al-TM at 2% TM. (heavy lines show diagram for
Ti-Al-2% W, while dotted lines show phase field limits
for Ti-Al-2% Nb) (a); percentage of g phase formed in
the considered alloys as a function of p-stabilizing

elements and Al/(Al+Ti) ratio (b)**3 14
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Fig.3 Forged low pressure turbine blade stage 3 for PW1134G (a);
high pressure compressor blades stages 7, 8, 9 of E3E
(b)[18]
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Fig.5 TEM images of lamellar microstructure of TiAl alloys:
(a) Ti-45AI1-5Nb and (b) Ti-45AI-5Nb-0.3Y2Y
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Table 1 Activation energy (Q ) of TiAl alloys
Alloy Preparation method ~ Q/kJ mol™
Ti-45Al-2Nb-1.5V-1Mo-Y?4 IM 370
Ti-45A1-5Nb-0.3Y?! IM 399.5
Ti-45A1-7Nb-0.3W2! PM 414
Ti-45A1-7Nb-0.4W2! PM 420
Ti-43A1-9V-YEY PM 342.27

Note: IM-ingot metallurgy; PM-powder metallurgy
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Fig.6 Waveform (a) and shell (b,c) parts of TiAl alloy fabricated

by superplastic forming®?*%
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Fig.7 Cavity morphologies of specimens strained to failure:

(a) cavity stringers and cavity coalescence at fracture tip;
(b) cavities away from the fracture tip; (c) cavity initiation;
(d) the deformed microstructure prior to cavity initiation

(the red arrows indicate TiB particles)®"
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Effects of Alloying Additions on Hot Deformation Processing of TiAl Alloys

Zhang Yu', Wang Xiaopeng®, Kong Fantao®, Chen Yuyong™?
(1. National Key Laboratory for Precision Hot Processing of Metals, Harbin Institute of Technology, Harbin 150001, China)
(2. State Key Laboratory of Advanced Welding and Joining, Harbin Institute of Technology, Harbin 150001, China)

Abstract: The disadvantages of TiAl alloys such as narrow hot-working window (forging, hot extrusion, rolling, etc), poor high
temperature deformability and brittleness at room temperature restrict their applications in actual projects. The research state of effects of
alloying additions on hot deformation processing and superplasticity of TiAl based alloys was reviewed. The effects of alloying additions
on hot deformation processing of TiAl alloys were discussed from the aspects of the crystal structure of TiAl alloys, the fraction of £ phase,
microstructures and activation energy. The principles that the alloying method should follow to improve hot deformability of TiAl based
alloys and the developing trend of hot deformation processing of TiAl alloys were finally proposed.
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