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High Temperature Properties of Thermo-mechanically Treated y+a, Type Titanium Aluminides

Masanori Hosom1 and Takashi Maepa

Synopsis :

The effects of microstructure morphorgy and the rolls of a»(TizAl) secondary phase on high temperature tensile
property and creep rupture strength was investigated in structure controlled titanium aluminides.

Three types of

microstructure such as equi-axed, duplex and nearly lamellar were obtained by thermo-mechanical treatments
performed in the &+ y phase field. As the volume fraction of @, phase increased from Ti-50.8at% Al to Ti-48.5at%Al,
with decreasing Al content tensile strength at high temperature was improved by the strength of the @, phase itself
and the stabilized lamellar structure which severely obstructed deformation. On the other hand, specimens with the
stabilized lamellar structure in Ti-48.5at%Al showed little tensile elongation as little as 5% even at 1173K. The
stabilized lamellar structure by «. phase also interferes with recrystalization during deformation, leading to a significant

increase in creep rupture strength.
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Fig. 1. Al-content of the ingots and the heat treat-
ment temperatures projected on the Ti-Al
binary phase diagram.
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Fig. 2. Optical micrographs of thermo-mechanically treated specimens in Ti-48.5at%AlL
(a) equi-axed structure, (b) duplex structure and (c) nearly lamellar structure
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Fig. 3. Optical micrographs of thermo- mechanically treated specimens in Ti-50.8at%Al.
(a) equi-axed structure and (b) duplex structure
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Fig. 4. Temperature dependence of 0.29§ proof
stress in tensile test on Al-content and
microstructure in thermo - mechanically
treated specimens.
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Fig. 5. Optical micrographs of specimens in cross
section after tensile test at 1073K.
(a) Ti-48.5at%Al, nearly-lamellar structure
(b) Ti-49.9at%Al, nearly-lamellar structure
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Fig. 6. Temperature dependence of tensile elonga-

tion on Al-content and microstructure in
thermo—mechanically treated specimens.
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Fig. 7. Fracture surface of Ti-48.5at%Al with
duplex structure after tensile test at (a)
873K, (b) 973K and (c) 1073K.
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Fig. 8. Rupture time of specimens on creep rupture test at (a) 973K, 294MPa, (b) 1073K, 98MPa, (c) 1073K,

147MPa and (d) 1173K, 49MPa.
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Fig. 9. Optical micrographs of specimens in cross
section after creep rupture test at 1073K,
loaded with 147.2MPa.

(a) Ti-48.5at%Al, nearly-lamellar structure
(b) Ti-49.9at%Al, nearly-lamellar structure
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Fig. 10. Fracture surface (a) of Ti-48.5at% Al with nearly lamellar structure after tensile test at 1173K, and
magnifying the fracture surface across lamellar boundaries (b) and along lamellar boundaries (c).
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