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Abstract: With the deepening of human exploration of the ocean, the erosion and corrosion of submarines by seawater are
becoming increasingly significant, which puts forward more stringent requirements for the impact resistance of titanium alloy
materials long-tern serving in harsh marine environments. In this paper, the effect of solution temperature on the impact
toughness of TA31 alloy sheet is studied. The results show that when the solution temperature (870 °C) is lower than the 8
transition temperature, the microstructure of the alloy is mainly composed of ellipticity primary o phase and B-transition
structure. With the increase of solution temperature (970 °C ), the number of primary a phase decreases gradually, while

the proportion of B-transformed structure increases correspondingly, and a small amount of lamellar @ phase is observed in

the B-transformed structure. When the solution temperature

WeFS B EI . 2025-03-04 EEEE. 2025-06-12 (1020 °C) is further increased to higher than the B transition
BB, 1925kl —Beii A (4 B L = g gz lemperature, a large number of lamellar a phases is formed on

$F—1EE. F I, B, 1988 4, BH TR,

DOI.:

LT 4 Ve H (XY2023052) the B matrlx.. These .lamellar o phases are interlaced and ar-
ranged , forming a typical basket-weave microstructure. After so-
lution treatment at 870 °C for 1 h, the impact specimen
Email: lirui602@ 163. com (V-notch) has the best impact performance, and the impact ab-

10. 7502/j. issn. 1674-3962. 202503002 sorption energy reaches 108. 81 J, among which the crack propa-
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gation energy is the main part. Specifically, the work of crack initiation is 18.97 J, and the work of crack propagation is

89. 84 J. The solution temperature has a significant effect on the microstructure and impact properties of TA31 alloy. Specif-

ically, with the increase of solution temperature, the impact toughness of TA31 alloy shows a significant downward trend.
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Fig.2  Microstructure of TA31 alloy after solution treatment at different temperatures; (a) 870 “C, (b) 970 °C, (c) 1020 C
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Fig. 4  Macroscopic morphology of impact fracture of TA31 alloy after solution treatment at different temperatures: (a) 870 C,
(b) 970 °C, (¢) 1020 C
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Fig. 5 Micromorphology of impact fracture of TA31 alloy after solution treatment at different temperatures: (a) 870 °C -cracking zone, (b) 970 C-
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Fig. 6 Longitudinal section morphology of impact fracture of TA31 alloy after solution treatment at different temperatures; (a) 870 C,

(b) 970 C, (¢) 1020 C
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Fig. 7 EBSD characterization of impact fracture of TA31 alloy after solution treatment at different temperatures: (a) 970 C-BC image, (b)
970 “C-IPF image, (c¢) 970 C-KAM image, (d) 1020 °C-BC image, (e) 1020 “C-IPF image, (f) 1020 C-KAM image
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