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Study on Heat Treatment Processes of TB2 Titanium Alloy Bar for Fasteners
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Abstract; The effect of heat treatment on the microstructure and properties of TB2 titanium alloy bar with coarse 8

grain and few fine o grain was studied. The results show that with the increase of solution temperature, the content of

o phase decreases gradually, and the size of 8 grain increases obviously. After solution treatment at 780 °C, the

strength and plasticity of the bar match best. After solution + aging treatment, with the increase of aging temperature ,

the volume fraction of a phase increases first and then decreases, and the strength of the bar also increases first and

then decreases. After solid solution + pre-stretching deformation + aging treatment, the grain is refined to a certain

extent, the content of secondary flaky o phase increases, and the tensile strength of the bar is increased by nearly 10%

compared with the direct aging after solid-solution.
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Fig. 1  Original microstructure of TB2 titanium alloy bar
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Table 1 Heat treatment schemes of TB2 titanium alloy bar

No. Heat treatment scheme

Al 760 °C/30 min/AC

A2 780 C/30 min/AC

A3 800 “C/30 min/AC

A4 820 C/30 min/AC

Bl 780 °C x30 min/AC +450 °C x20 h/AC

B2 780 °C x30 min/AC +470 °C x20 h/AC

B3 780 C x30 min/AC +490 °C x20 h/AC

B4 780 °C x30 min/AC +510 °C x20 h/AC

Cl 780 °C x30 min/AC + 3. 5% Deformation +470 °C x20 h/AC
C2 780 °C x30 min/AC +5. 3% Deformation +470 C x20 h/AC
C3 780 °C x30 min/AC +7. 0% Deformation +470 C x20 h/AC
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Fig. 2 Microstructures of TB2 titanium alloy bar solution

treated at different temperatures: (a) 760 °C ;
(b) 780 °C; (c¢) 800 C; (d) 820 C
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Fig. 3 Room temperature tensile properties of TB2 titanium

alloy bar solution treated at different temperatures
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Fig. 4 Microstructures of TB2 titanium alloy bar solution treated at 780 °C and aging treated at different temperatures ;
(a) 450 °C; (b) 470 °C; (c¢) 490 C; (d) 510 C
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Fig. 5 Room temperature tensile properties of TB2 titanium
alloy bar solution treated at 780 °C and aging treated

at different temperatures
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Fig. 6 Microstructures of TB2 titanium alloy bar solution treated at 780 °C + pre-stretching with different deformation +
aging treated at 470 °C; (a) 3.5%; (b) 5.3%; (¢) 7.0%
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Fig. 7 Room temperature tensile properties of TB2 titanium

alloy bar solution treated at 780 °C + pre-stretching

with different deformation + aging treated at 470 °C
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