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Effect of annealing temperature on the microstructure and
mechanical properties of Ti551 alloy forgings
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Abstract: To clarify how annealing temperature regulates the microstructure—texture—property aniso-
tropy in hot-forged titanium alloys, a near-a titanium alloy forged at 920 °C was selected as the re-
search object and annealed in the range of 910~950 °C. Texture evolution was characterized by electron

Y #s B H3:2026-01-31; &3 H #5:2026-02—14; 335 H #5: 20260227

BE&WH: A EH SV AT (2024YFB3714200) ; B %K A 8 2% 3t 45 (52173305, 52233017, 52203384, U244120568,
U2441261),

EB BN RIT, 2002 4 A4, I TR A, ARBE, W58 s KEE SR A 4 A4 3 20 2138 48 T 4 1n] 5 1 5 E-mail:
1811868574@qq.com; ifFIEH: 8%, 1990 4F 2k, W REHE DG A, W+, BIFFSE 1, EBRFTE 07 1 Reph & 4 38 Ak il
£ Ko BLRl H, E-mail: guoyf@szlab.ac.cn; EAEVEE: BHRZ, 1980 4E 2k, iL TILBH, H-LAFgeA, 2%, r5eiyi. kireshl

&, E-mail: jiazhen2013@sau.edu.cn.


https://doi.org/10.7513/j.issn.1004-7638.2026.02.006
https://doi.org/10.7513/j.issn.1004-7638.2026.02.006
https://doi.org/10.7513/j.issn.1004-7638.2026.02.006
mailto:1811868574@qq.com
mailto:guoyf@szlab.ac.cn
mailto:jiazhen2013@sau.edu.cn

#24

BRIy, S5 B KHREEXT Ti551 & A LA 1A IR - 47 -

backscatter diffraction(EBSD) combined with a/p pole figures, and room-temperature tensile and im-
pact properties were evaluated along the longitudinal direction(LD) and normal (thickness) direction
(ND). The results show that the microstructure at 910~920 °C is dominated by primary o (a,) with a rel-
atively low fraction of secondary a (o). With increasing annealing temperature to 930~950 °C, the mi-
crostructure gradually transforms into a bimodal structure, and orientation-consistent blocky regions of
o, become more pronounced. As the annealing temperature increases, the intensity of the {0001} pole
figure of a phase increases progressively, while the {110} pole figure of  phase also exhibits a trend to-
ward stronger orientation concentration. In terms of mechanical properties, the ultimate tensile strengths
along LD and ND remain close with minor fluctuations, whereas the directional differences in yield
strength and ductility are more sensitive. Anisotropy is more pronounced in the equiaxed regime but is
effectively improved in the bimodal regime. The as-forged condition shows relatively large anisotropy,
which is alleviated after annealing. The absorbed impact energy is generally higher along LD than along
ND; however, the LD-ND difference converges markedly with increasing annealing temperature. A fa-
vorable strength—toughness balance with reduced anisotropy can be achieved at 950 °C. These trends are
attributed to enhanced transformation-variant selection and basal-texture strengthening caused by a,, dis-
solution and B-grain growth during sub-B-transus (7}) to near-7; annealing, as well as the combined con-
straint effects of multiscale interfaces/grain boundaries in the bimodal microstructure on deformation
accommodation and crack propagation paths.
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Fig. 1 Processing route of the forged billet, sampling location, DSC curve, and annealing heat-treatment schedule
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