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Fig.1 Initial microstructure of Ti-5Al-6.5Mo-1.5Fe titanium alloy
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Fig.2 Schematic diagram of the forging experimental process (a) and the sampling position of sample after forging (b); dimensions of the tensile

sample (c)
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Fig.3 Microstructures of the alloy after forging and heat treatment at different forging temperatures with the deformation of 40%: (a) 830 °C,
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(b) 40%, and (c) 60%
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Fig.5 Room temperature tensile properties of the alloy after forging and heat treatment at different forging temperatures with the deformation
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Effect of Forging Deformation on Evolution of Microstructure and Properties of
Ti-5A1-6.5Mo-1.5Fe Low-Cost Titanium Alloy

Zhang Yuandong', Zhao Zhanglong', Cao Sheng', Feng Kaikai’, Li Pu’, Zha Xiaohui’, Li Qian’, Xin Shewei’
(1. School of Materials Science and Engineering, Northwestern Polytechnical University, Xi’an 710072, China)
(2. Engine Development Department, AECC Hunan Aviation Powerplant Research Institute, Zhuzhou 412002, China)
(3. Titanium Alloy Research Center, Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The evolution of microstructure and tensile properties of Ti-5Al-6.5Mo-1.5Fe low-cost titanium alloy under different forging
parameters was studied, and it is found that there is a significant correlation between the microstructure and properties of the alloy under different
forging parameters. The results show that when the alloy is forged in a+/ phase region, the content and size of the equiaxed primary a phase ()
in the microstructure decrease gradually with increase in temperature, and the tensile strength and plasticity fluctuate slightly. As the forging
deformation increases, the morphology of o, phase in the microstructure changes obviously, and the strength and plasticity of the alloy remain
stable. There is a continuous accumulation of misorientation inside the @, phase to promote spheroidization and recrystallization. The orientation
of f phase gradually transforms into the Cube texture {001} <100> under deformation force. When forged in the single # phase region, the alloy
obtains coarse original § grains, the o, phase completely disappears, the intragranular secondary a phase (a,) increases, the long strip grain
boundary a phase (o) precipitates, and the plasticity of the alloy drops sharply. The coexistence of equiaxed @, phase, which can coordinate
deformation, and nanoscale a_ phase, which significantly improves the strength of the alloy in the microstructure, can achieve high strength and
high toughness at the same time, allowing the alloy to obtain better mechanical properties in a+f phase region. The § coarse grain is the main
reason for the decrease in plasticity after forging in the single f phase region of the alloy, and the tensile fracture mechanism of the specimen
changes from single dimple fracture after forging in a+f phase region to cleavage-dimple mixed fracture after forging in single § phase region.

Key words: low-cost titanium alloy; forging process; microstructure; mechanical properties; fracture mechanism
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