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Fig.1  Microstructures of the hot forged Ti-44AI1-4Nb-4V-
0.3Mo-Y alloy with 75% deformation at different
forging temperatures: (a) 1200 C and (b) 1250 C
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Fig.2  Tensile curves of as-forged Ti-44A1-4Nb-4V-0.3Mo-Y
alloy at different temperatures and a constant strain rate
of 5x107* s’ (a) equiaxed microstructure and

(b) lamellar microstructure
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Table 1 Tensile properties of as-forged Ti-44A1-4Nb-4V-0.3Mo-Y alloy at different temperatures

Equiaxed microstructure
Temperature,

Lamellar microstructure

e Elongation, Tensile strength,  Yield strength, Elongation, Tensile strength,  Yield strength,
0/% o,/MPa os/MPa 0/% o,/MPa os/MPa

750 560 519

800 22.8 492 438 24.8 463 395

850 53.4 350 303 51.2 321 292
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Fig.3  Fracture surface morphologies of the as-forged Ti-44A1-4Nb-4V-0.3Mo-Y alloy with equiaxed(a~c) and lamellar(d~f)

microstructures after tensile tests at different temperatures: (a, d) 750 ‘C; (b, €) 800 C; (c, f) 850 C
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Fig.4 Microstructures of as-forged Ti-44A1-4Nb-4V-0.3Mo-Y alloy with equiaxed (a~c) and lamellar microstructure (d~f) after tensile

tests at different temperatures with a constant strain rate of 5x10™*s™: (a, d)750 C, (b, ¢) 800 °C, and (c , ) 850 °C
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Fig.5 TEM images of as-forged Ti-44A1-4Nb-4V-0.3Mo-Y alloy
with equiaxed (a) and lamellar (b) microstructure after

tensile test at 800 C
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Tensile Properties and Microstructural Evolution of Hot Forged Ti-44A1-4Nb-4V-0.3Mo-Y
Alloy with Equiaxed and Lamellar Microstructure During High Temperature Tension

Cao Xiaoping', Zhang Shuling®, Zhang Changjiang', Zhang Shuzhi'
(1. Taiyuan University of Technology, Taiyuan 030024, China)
(2. Ningxia University, Yinchuan 750021, China)

Abstract: The equiaxed y grains and a,/y laminae are the two main deformed microstructure of beta-gamma TiAl alloy. In this paper,
mechanical properties and microstructural evolution of hot forged Ti-44A1-4Nb-4V-0.3Mo-Y alloy with equiaxed and lamellar
microstructures were studied under high temperature tension. The results show that tensile temperature has a significant effect on the
mechanical properties and microstructures of Ti-44A1-4Nb-4V-0.3Mo-Y alloy. At the same temperature, the tensile strength and yield
strength of the TiAl alloy with equiaxed microstructure are slightly greater than those of lamellar structure; however the elongation
difference is not significant. With the increase of tensile temperature, the tensile strength and yield strength of TiAl alloy decrease
gradually, while the elongation increases significantly. For equiaxed microstructure, when increasing tensile temperature, the equiaxed y
grains are elongated and complete dynamic recrystallization occurs to refine the microstructure of the TiAl alloy. For lamellar
microstructure, the degree of decomposition of a»/y laminae and recrystallization of p laths increase with the increase of tensile
temperature. The ductile brittle transition temperature of Ti-44A1-4Nb-4V-0.3Mo-Y alloy is between 750~800 °C.

Key words: TiAl alloy; microstructural evolution; high temperature tension; mechanical properties
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