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Research progress on the microalloyed technology
of TiAl-based alloys

ZHANG Hongwei"
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Abstract: TiAl-based alloys have important application value in the fields of aerospace and automotive

manufacturing due to their lightness, high specific strength, and excellent resistance to oxidation and creep at high

temperatures. During their development process, microalloyed technology has always been the key to the research.

Thus, this paper presented the effects of alloying elements on the microstructure, mechanical properties, and high

temperature oxidation resistance of TiAl-based alloys in recent years, and put forward some suggestions for further

research.
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Fig.1 Part of TiAl-based alloy products'“*’: (a) The complete engine of GEnx—1B engine used by Boeing 787; (b) The turbine

wheel part of GEnx—1B engine used by Boeing 787; (c¢) y-TiAl low pressure turbine blade; (d) y—TiAl car engine valves;

(e) y-TiAl car engine pistons; (f) y-TiAl car engine connection rod
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Fig.2 Schematic diagram of boride action in the crack
[14]

growth stage

FRANAL B0, G ot 3Rk T DLB 3% 5 45 Bk
I8 2 K4 ) e, e R A 2 A s B 2 A 0 A
R IRBNUGES & RRAHL H . o8 FZEm
JLE ,B.CIOULR RGBS n] LU E A& G A



% 14 5 %6

5K AR TiAl A

R e S N EE EEi, 3 853

Bediid fe o A S AL

«C —ASEME  =TLAIC
Oyl Qubl  CayhR

B3 A2ETE TIAIEAHRNERE™

Fig.3 Schematic diagram of the synthesis mechanism of

[20]

TiAl composites fabricated by graphene
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Fig.4 Typical lamellar microstructures of Ti-45A1-8Nb-0.3Y—xCo alloys™®: (a) Ti-45A1-8Nb—0.3Y alloy; (b) Ti-45A1-
8Nb-0.3Y—0.5Co alloy; (¢) Ti-45A1-8Nb—-0.3Y-1Co alloy; (d) Ti-45A1-8Nb-0.3Y—-2Co alloy
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Fig.5 Microstructure of different TiAl-based alloys”®": (a) Ti-45A1-8Nb alloy; (b) Ti-45A1-8Nb-0.2B—0.5Hf-0.1Y alloy
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Fig.6 Microstructure of different TiAl-based alloys after heat treatment'*?!:
(a) Ti-45A1-8Nb alloy; (b) Ti-45A1-8Nb-0.2B-0.5Hf-0.1Y alloy
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macromorphologies of some typical tensile specimens after superplastic deformation (b)"!
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