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Abstract: As a new kind of lightweight high temperature structural material, TiAl alloy has a broad application
prospect in the field of aerospace. However, the strengthening and toughening treatment is the key and research
focus to realize large-scale application due to the poor plasticity, low ductility, and rapid reduction of high tem-
perature strength. In view of different strengthening and toughening measures, the status and progress in the
strengthening and toughening of TiAl alloy were reviewed, and future direction was prospected.
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Tab.1 Effects of different elements on properties of TiAl alloy!*]
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Tab.2 Related properties of reinforcement phase for TiAl

matrix composites®’’
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(gecm ?) K (X10 6C b GPa

TiAl 3.70~3.90 - 12.0 160~176
ZrB; 6.09 3373 5.7 503
TiB, 4.52 3253 4.6~8.1 500
TiC 4.99 3433 7.4~8.8 440
TiB 4.57 2473 8.6 550
B,C 2.51 2720 4.8 445
Siz Ny 3.20 2173 2.1 360
SiC 3.19 2 970 4.6 430
Al O3 3.97 2 323 8.1 420
Tis Siy 4.32 2403 9.7 225
Ti, AIC 4.11 - 8.2 270
Ti, AIN 4.31 - 8.8 286
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Tab.3 Conventional thermal deformation process parameters

of TiAl alloys"!
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Fig.1 Typical structures of TiAl alloy"*
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Tab.4 Seed crystal materials commonly used in seed
crystal method ™

G4 AT dh b B
TEALSi Ti-13AL3Si
) Ti-47.5Al-1.5Mo

TiAlMo Ti-48Al-1.5Mo

_ A Ti-46 AL-1.5Mo-1Si
THEAMoSi Ti-46 Al-1.5Mo-1.5Si

Ti-46 AL-1.5Mo-0.2C

Ti-Al-Mo-C

Ti-46 Al-1.5Mo-0.3C
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