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Effects of Low—temperature Pre—deformation Heat Treatment on the
Microstructure of As—cast Ti-48A1-2Cr-2Nb Alloys

RONG Chuan, ZHOU Siman, YANG Jieren
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Abstract: TiAl alloys possess advantages such as low density, excellent high-temperature oxidation resistance, and
comprehensive high-temperature mechanical properties, making them highly regarded as lightweight high-temperature
structural materials in the aerospace industry. However, the inherent brittleness of TiAl alloys at room temperature severely
limits their potential for engineering applications. Consequently, improving the microstructural uniformity and grain
refinement has become a research focus for TiAl alloys. The influence of deformation heat treatment parameters on
microstructural evolution in cast Ti-48Al-2Cr-2Nb alloys was investigated by employing a combination of low-temperature
pre-deformation and subsequent heat treatment. Additionally, in situ observations using high-temperature laser scanning
confocal microscopy were employed to analyse phenomena such as recrystallization, grain growth, and lamellar
precipitation in the low-temperature deformed microstructure. Starting from an initial coarse microstructure of the as-cast
alloy with lamellar colonies of approximately 400 pm, fine-grained duplex microstructures with lamellar colonies and vy
grain sizes of 21 and 12 wm can be obtained through scientifically controlled low-temperature pre-deformation above the
ductile-to-brittle transition temperature and subsequent heat treatment in the a+y phase region.
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Fig.1 BSE images of the HIPed 4822 alloy: (a) overview; (b) higher magnification
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Fig.2 BSE images of the 4822 alloy after 25% deformation at 900 “C: (a) overview; (b) higher magnification
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Fig.3 EBSD analysis of the 4822 alloy after 25% deformation at 900 ‘C: (a) IPF map; (b) KAM map; (c) GOS map; (d) boundary
misorientation distribution; (e) KAM statistical results; (f) GOS statistical results
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Fig.4 BSE images of 4822 alloy heat-treated at 1 300 ‘C for different times: (a) 1 h; (b) 2 h; (¢) 8 h; (d) 24 h
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Fig.6 BSE images of the 4822 alloy after 24 h of heat treatment at different temperatures: (a) 1 280 C; (b) 1 300 C; (c) 1 320 C;
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Fig.7 Statistical characteristics of microstructures in 4822 alloy following different heat treatment processes: (a) volume fraction of
lamellar colonies; (b) average lamellar colony size; (c) average -y grain size
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Fig.8 In situ observation of microstructural evolution in the 4822 alloy during heating: (a) RT; (b) 1 000 C; (c) 1 200 C; (d) 1 280 C
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Fig.9 In situ observation of microstructural evolution in the 4822 alloy during isothermal treatment at 1 320 ‘C: (a) 0 min; (b) 5 min;
(c) 10 min; (d) 15 min; (e) 20 min; (f) 25 min; (g) 30 min; (h) 40 min; (i) 60 min
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Fig.10 In situ observation of microstructural evolution during the cooling of 4822 alloy: (a) 1 200 C; (b) 1 150 C; (c) 1 100 C;
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Fig.11 Schematic diagram of microstructural evolution during low-temperature pre-deformation heat treatment of the 4822 alloy
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