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Effects of Al-content and Isothermal Hot-working Temperature on Microstructures
of Thermomechanically Processed (a,+ y)-type TiAl Alloys

Masanori Hosomi, Takashi Maepa and Minoru Oxapa

Synopsis :

Microstructures of thermomechanically processed Ti-40~50at% Al alloys have been studied with respect to the effect of

Al - content and isothermal hot-working temperature. Thermomechanical processing of the alloys have been found to

result in five different types of microstructures depending on Al-content and hot-working temperature.

The regions

corresponding to the five different microstructure types have been depicted in the Ti-Al binary system. Characteristics
of each type of microstructure and factor determining the boundaries between the regions have been discussed on the basis
of the results of optical and transmission electron microscopic observations.
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Fig. 1. Alloy compositions and hot-working tem-
peratures projected on the Ti-Al binary
phase diagram!®~2%.
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Fig. 2. a/{a+ y) phase boundaries by this work(@®)
and previous investigations '¥~%.
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Fig. 3. Microstructures of as-cast ingots and those
heat treated at 1473K for 86.4ks.

at%AlD As CastikFET I3, Fig. 3 (c), (e), (g), (), (k)=
TRT &5 lat+ B 2 A TIANCERE O 5 2 5B D
6B, As CastiREED Ti-41.1atB AR Iz D »TiL, X
B3z & Y o HHARTH 5 2 & #FEE L 12, 7277, As Cast



1800

1700

1600

1500

Temperature (K)

1400

Al (at %)

Fig. 4. Classification of microstructures after ther-
mo-mechanical treatments with the cooling
rate of 0.1K/s.

A:Fully lamellar structure consisting of coarse
lamellar grains.

B:Structure consisting of equi-axed lamellar grains
or equi-axed y and lamellar grains.

C:Deformed lamellar structure.

D:Mixed structure of C and E.

E:Equi-axed 7y grains structure.
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Fig. 5. Microstructures of Ti-41.1at%Al deformed
?5/14731{ and cooled at (a)50K/s and (b)0.1
s.
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Fig. 6. Microstructures of Ti-47.3at%Al deformed in the a+7 phase field, (a)1573K,(b)1598K and (c)1623K, and

cooled at 50K/s.
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Fig. 7. Microstructures of (a)Ti-44.4at%Al(b)Ti-47.3at%Al and (c)Ti-48.4at%Al deformed at 1473K and cooled

at 0.1K/s.
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Fig. 8. Microstructures of Ti-45.3at%Al deformed
at 1523K and cooled at (a)50K/s, (b)1.0K/s,
(c)0.75K/s and (d)0.5K/s.
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Fig. 9. SEM image of Ti-44.4at%Al deformed at
1473K and cooled at 50K/s



Fig. 10. TEM bright field images of Ti-44.4at%Al
deformed at 1473K and cooled at 50K/s (a)
lamellar-type structure region and (b) re-
crystallized region.
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