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Tensile Ductility at Room Temperature in Thermo-mechanically Treated y + a, Type Titanium Aluminides

Masanori Hosomi, Takashi Maepa and Minoru Oxapa

Synopsis : The effects of thermo-mechanical treatment on the tensile ductility at room temperature were investigated in the three
binary y-base titanium aluminides containing different volume fraction of @, phase. The tensile ductility at room
temperature was improved by the formation of fine and homogenious “duplex” microstructure, which was optimised by
the high reduction of forging and the adequate heat treatment temperature. The effect was most remarkable on the
stoichiometric composition containing less a, content than Ti-rich composition. In the duplex microstructure, defor-
mation was taken upon the equi-axed v grains rather than the lamellar region. However, the fracture mode was still
brittle even in the specimen showing the high elongation of 7.8%.
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hot working ; tensile elongation.
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Fig. 1. Ti-Al binary phase diagram'!® showing Al-
content of the ingots and the heat treatment
temperatures used for the present study.
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Fig. 2. Effects of specimen thickness on (a)elonga-
tion and (b)0.29§ proof stress at room tem-
perature.
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Fig. 3. Stress-strain curves of tensile tests at room
temperature in thermo-mechanically treated.
Ti-45.5at%Al, Ti-48.5at%Al and Ti-49.9
at% Al
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Fig. 4. Effects of hot working reduction on tensile
elongation at room temperature in heat
treated Ti-45.5at9Al, Ti-48.5at%Al and
Ti-49.9at%Al.
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Fig. 5. Influences of heat treatment temperature on
tensile elongation at room temperature in
thermo-mechanically treated Ti-Al alloys.
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Fig. 6. Influences of heat treatment temperature on
0.29% proof stress at room temperature in
thermo-mechanically treated Ti-Al alloys.
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Fig. 7. Optical micrographs of specimens deformed
at 1523K with (a)68% and (b) 8695 reduction
and subsequently heat treated at 1663K for
7.2ks in Ti-49.9at%Al.
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Fig. 8. Optical micrographs of specimens deformed
at 1523K with 869 reduction and subse-
quently heat treated at (a)1643K, (b)1663K,
(c)1673K and (d)1683K for 7.2ks in Ti-49.9
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Fig. 9. Optical micrographs of specimens deformed
at 1523K with 869 reduction and subse-
quently heat treated at (a)1543K and (b)

1613K for 7.2ks in Ti-48.5at9% Al

Fig. 10. Optical micrographs of specimen deformed
at 1523K with 869 reduction and subse-
quently heat treated at 1533K for 7.2ks in
Ti-45.5at% Al
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Fig. 11. Surface relief of specimen with fine and
uniform duplex structure after tensile test
at room temperature in Ti-49.9at%Al.
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Fig. 12. TEM deformation structure in (a)Ti-45.5at%Al, (b)Ti-48.5at%Al and (c)Ti-49.9at% Al with fine and
uniform duplex structure after tensile test at room temperature.
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Fig. 13. Fracture surface of specimens with fine and uniform duplex structure after tensile test at room
temperature (a)Ti~45.5at%Al, (b) Ti~48.5at%Al and (c)Ti-49.9at%Al.
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after tensile test at room temperature.
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