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Al Nb Zr Mo (0] Fe H Ti
6.20 2.82 207 1.08 0.068 0.016 <0.0010 Bal.
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Fig.1 SEM images of Ti6321 alloy seamless pipes in rolled state and under different annealing treatments: (a) as-rolled, (b) 940 °C, (c) 970 °C,
and (d) 1020 °C
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Fig.2 Variation curves of tensile properties (a) and impact energy (b)

with annealing temperature of Ti6321 alloy pipes
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Fig.3 Microscopic morphology of as-rolled Ti6321 alloy seamless pipe: (a—b) TEM image; (c) IPF map; (d) KAM diagram; (e) inverse pole
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Fig.4 Bright-field TEM images of a lamella in Ti6321 alloy seamless pipe annealed at 940 °C
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Fig.5 Bright-field TEM images of « lamella in Ti6321 alloy seamless pipe annealed at 970 °C
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Fig.6 Bright-field TEM images of a lamella in Ti6321 alloy seamless pipe annealed at 1020 °C
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Fig.7 Macro (a,—d,) and micro (a,—d,) fracture morphologies of tensile specimen of Ti6321 alloy pipe after annealing: (a,, a,) as-rolled,
(b,, b,) 940 °C, (c,, ¢,) 970 °C, and (d,, d,) 1020 °C
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Effect of Annealing Temperature on Microstructure and Mechanical Properties of
Large-Diameter Ti6321 Titanium Alloy Seamless Tube

Li Chong'?, Shi Hongjie', Sun Erju'?, Xu Yali'?, Xu Lingyu'"?, Chen Chunyang', Sun Xiaoyi', Song Dejun"”
(1. Luoyang Ship Material Research Institute, Luoyang 471023, China)
(2. National and Local Joint Engineering Research Center for Advanced Titanium and Titanium Alloy Materials Technology,
Luoyang 471023, China)

Abstract: Large-diameter Ti6321 alloy seamless tube with @450 mmx>20 mm was prepared using forging billet by cross piercing and hot rolling
process, and the effect of annealing temperature on microstructure and mechanical properties of seamless tube were investigated. The results show
that the microstructure of as-rolled tube is mainly composed of a phase and transformed S phase. Equiaxial structure is obtained after annealing at
940 °C, duplex structure is obtained after annealing at 970 °C, and Widmanstatten structure is obtained after annealing at 1020 °C. With the
increase in annealing temperature, the yield strength and tensile strength at room temperature of the tube are gradually decreased. The plasticity of
the tube does not change much below the transformation point, but decreases sharply above the transformation point. The impact toughness first
increases and then decreases. According to comprehensive analysis, the suitable annealing temperature for the prepared large-diameter Ti6321
alloy seamless tube is about 970 °C, when the tube has the best impact performance and impact energy is 62 J. The average yield strength, tensile
strength, and elongation of the tube after annealing at 970 °C are 786 MPa, 878 MPa, and 16.25%, respectively.

Key words: Ti6321 titanium alloy; large-diameter seamless tube; annealing; microstructure; mechanical property
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