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Traditional rolling process £20 t—(20-60) Co rolling 92.3 1*
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Note: ¢ is f§ transition temperature of Ti70.
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Fig. 1 Tensile properties and impact energy at —40 C of
hot rolled state and annealing state 1¢ and 2* sheets at
different annealing temperatures: (a) Mechanical property, T
direction; (b) Mechanical property, L direction; (c¢) Impact

energy
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Fig. 2  Effect of annealing temperature on planar
anisotropy index of mechanical properties of 1% and 2*
sheets: (a) Yield strength; (b) Tensile strength; (c) Impact

energy
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Fig. 3 Metallographic structures of sheets at rolling: (a) 17 sheet, T direction; (b) 1* sheet, L direction; (c) 2" sheet, T

direction; (d) 2" sheet, L direction
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Fig. 4 Metallographic structures of sheets annealed at 630 ‘C: (a) 1 sheet, T direction; (b) 1” sheet, L direction; (c) 2* sheet,
T direction; (d) 2 sheet, L direction
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Fig. 5 Crack propagation paths on side of impact fracture of sheets annealed at 630 “C: (a) 17 sheet, T direction; (b) 17 sheet,
L direction; (c) 2* sheet, T direction; (d) 2* sheet, L direction
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Fig. 6 Impact fracture morphologies of sheets annealed at 630 ‘C: (a) 1* sheet, T direction; (b) 17 sheet, L direction; (c) 2
sheet, T direction; (d) 2 sheet, L direction
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Fig. 7 Pole diagram on rolled surface annealed at 630 “C: (a) 17 sheet; (b) 2" sheet
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Effects of hot rolling process and annealing temperature on
mechanical properties and anisotropy of Ti70 sheet

GUO Hai-xia', LI Bo-bo*, CHEN Jie-ming', HAO Xiao-bo?

(1. Luoyang Ship Material Research Institute, Luoyang 471023, China;
2. Luoyang Sunrui Titanium Precision Casting Company Limited, Luoyang 471023, China)

Abstract: The effects of rolling process and annealing temperature on the mechanical properties and anisotropy of
Ti70 sheets were studied by means of OM, SEM and EBSD. The results show that rolling processes have
significant effect on the mechanical properties and anisotropy of the sheets. Compared with the traditional rolling
process at the rolling temperature near the f phase transition point, the innovative rolling process with ultra-low
temperature and large deformation has higher comprehensive mechanical properties and improved anisotropy. In
the range of 600-690 °C, with the increase of annealing temperature, the strength and impact energy decrease, but
the elongation increases, and the improvement of anisotropy is not obvious. At the same time, it is found that the
properties meet the requirements of the ship operating on the sea after sheet annealing at 630 ‘C. The innovative
rolling process makes the o phase change from coarse flake (with spacing of about 6 um) to fine fiber (with
spacing of about 2 um), and improves the properties through tissue fibrosis; and the cross reversing rolling of the
innovative process can improve the anisotropy of plate.

Key words: Ti70 alloy; cross reversing rolling; texture; anisotropy
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