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Fig.1  Schematic diagrams of cross-sections for horizontal sampling (a)

and longitudinal sampling (b)
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Fig.2 OM images of sample after solution treatment at different temperatures for 4 h: (a) 300 C, (b) 400 C, (c) 500 C, and (d) 600 ‘C
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Fig.3  XRD patterns of Al-5Ti-1B-0.2Cu intermediate alloy

continuously cased and solution treated at different

temperatures for 4 h
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Table 1 Diffraction intensity, K value and content of phases

for each particle at different solid solution

temperatures

Temperature/  Object  Diffraction Reference  Content,
T phase intensity, [/cps  strength, K/ X; w/%

Al 18732 4.10 64.0

300 TiAl3 1640 4.76 17.4

TiB: 1296 4.20 18.6

Al 4020 4.10 58.8

400 TiAlz 1303 4.76 33.1

TiB, 285 4.20 8.1

Al 4741 4.10 62.5

500 TiAlz 1077 4.76 29.3

TiB> 284 4.20 8.2

Al 4756 4.10 72.1

600 TiAlz 1044 4.76 17.5

TiB2 347 4.20 10.4
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Fig.6 TEM analyses of TiAl; precipitate after solid solution treatment at 600 ‘C for 4 h: (a) morphology of TiAls; (b) SAED pattern of area M
marked in Fig.6a; (c) interface; (d) HRTEM image of block area in Fig.6c; (¢) Fourier transform pattern of N marked in Fig.6d;

(f) Fourier transform pattern of P marked in Fig.6d
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Fig.7 TEM image (a) and HAADF image (b) and EDS element mappings (c-f) of second phase particles after solid solution treatment at
600 ‘C for 4 h: (¢) Al, (d) Ti, (e) B, and (f) Fe
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Fig.8 TEM image of Al precipitation phase (a); SAED pattern of K marked in Fig.8a (b); HRTEM image of Al precipitation phase (c); EDS
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10
Fig.10 OM microstructures of Al-5Ti-1B-0.2Cu intermediate alloy at the strain rate of 0.01 s! (a), 0.1 s’ (b), and 1 s! (¢)

11
SEM morphologies (a, ¢, d) and EDS spectrum (b) of TiB: particle at the strain rate of 0.01 s (a-b), 0.1 s"'(¢), and 1 s ' (d)
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Effect of Cu on Microstructure of Al-Ti-B Trapezoidal Continuous Casting Billets

Li Zhenliang', Wang Xin!, Ling Sihan', Zhang Zhihao?, Zhao Fan?
(1. Inner Mongolia University of Science and Technology, Baotou 014010, China)
(2. Key Laboratory for Advanced Materials Processing, Ministry of Education, Institute for Advanced Materials and Technology, University of

Science and Technology Beijing, Beijing 100083, China)

Abstract: The trapezoidal continuous casting billet Al-5Ti-1B-0.2Cu intermediate alloy was used as the research object, and the solution
treatment was carried out at different temperatures, and then the thermal compression deformation was carried out at different deformation
temperatures and strain rates in various deformation directions. The effects of Cu element addition, solid solution treatment, and hot
compression on the microstructure and dimensional inhomogeneous deformation of second phase particles was studied. The results show that
there are four types of second phase particles, including (Ti,Al)B2, Al;CuzFe, TiB:, and TiAls, in the Al-5Ti-1B-0.2Cu intermediate alloy after
solid solution treatment at 600 ‘C for 4 h. When Cu is present, the Al-Cu-Fe phase is generated to increase the number of the second phase
particles. At the same deformation degree and deformation temperature, the average grain size of TiAls particles decreases with increasing the
deformation rate (0.01, 0.1, 1 s!), while TiB; particles tend to be more diffusely distributed. The second phase particles TiAl; are more uniform
after transverse compression deformation and finer after longitudinal compression deformation, and the size and distribution of TiB; particles
after transverse compression and longitudinal compression are basically the same. The dimensional inhomogeneous plastic deformation of the
trapezoidal continuous casting billet is more favorable to the size and distribution of the second phase particles TiAl; and TiB.
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