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Influence of heat treatment on
microstructures and tensile properties of Ti-45Nb wires
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Abstract: The microstructures and tensile properties of Ti-45Nb wires produced by vacuum annealing heat treatment at
various temperatures and sizes were studied. The results show that the effects of the temperatures of the vacuum
annealing heat treatment on the microstructures of the wires are obvious while on the tensile properties are slight. With
increasing temperature, the grains of the wires grow bigger, and the tensile strength trends to decrease while the
elongation and reduction area both increase slightly. The microstructures after the vacuum annealing heat treatment of the
wires are fine and uniform and better adoption of strength and plasticity is reached at 800 ‘C. The microstructures do not
change obviously under annealing at the same temperature, with decreasing diameter of the wires, the tensile strengths
increase, the elongation does not change much, the reduction area decreases slightly. The uniformity of microstructures of
the wires improves obviously after solution treatment at 800 ‘C. The improvement of the tensile strength of the wires by
heat treatment is not obvious, but the tensile strength is greatly increased by increasing the oxygen content of the alloy.
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Fig. 1 Microstructures of d5 mm Ti-45Nb wires at different annealing temperatures: (a) 650 ‘C; (b) 700 C; (c) 750 C; (d) 800 C;

(e) 850 C; (£)900 C
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Fig. 2 Mechanical properties of d 5.0 mm Ti-45Nb wires after

vacuum annealing heat treatment
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Fig. 3 Tensile properties of Ti-45Nb wires with different
diameters after vacuum annealing heat treatment: (a) Tensile

strength; (b) Elongation and reduction area
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Fig. 4 Microstructures of Ti-45Nb wires with different diameters after vacuum annealing heat treatment at 800 ‘C for 1 h: (a) d 2.5

mm; (b) d 3.0 mm; (¢) d 3.5 mm; (d) d 4.0 mm
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Microstructures of d2.5 mm
Ti-45Nb wires withr solution heat treatment
at 800 ‘C for different time: (a) 0 min;
(b) 30 min; (¢) 60 min
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Table 1 Room temperature tensile properties of Ti-45Nb

wires after vacuum annealing with different O content

w(0)/%  Ro/MPa  Ry/MPa  A/% ZI%
0.04 460 441 23.5 81
0.08 515 486 16.0 65
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