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Abstract: The effect of solution temperatures, aging temperatures and aging time on the microstructure and
mechanical properties of novel high-strength Ti-B25 titanium alloy is investigated by means of optical
microscope, scanning electron microscope and electron backscatter diffraction. The results show that the
microstructure of Ti-B25 titanium alloy consists of equiaxed primary a phase (a,) and g matrix after
solution treatment. As the solution temperature increases, the volume fraction and size of «, phase gradually
decrease, accompanied by the simultaneous deterioration of strength and ductility of the alloy. When the
solution temperature is 780 °C and 800 °C, with the increase of aging temperature, the secondary a phase
() coarsens and decreases in volume fraction, causing a decrease in strength and an increase in ductility.
At the solution temperature of 800 °‘C and aging temperature of 600 “C, with the increase of aging time, the a,
phase continuously coarsens, and the volume fraction of «, phase increases firstly and then decreases,
resulting in an increase and then a decrease in the strength of the alloy, but little change in the ductility.
After solution and aging treatment at 800 °C/1 h/AC+600 ‘C/8 h/AC, the size and volume fraction of a,
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phase achieve a good balance, and the alloy achieves the best balance between strength and ductility. The

tensile strength and yield strength reach 1270 MPa and 1220 MPa, respectively, while the elongation and

reduction of area are 15% and 49%. Therefore, the optimal heat treatment scheme of the alloy is
determined to be 800 ‘C/1 h/AC+600 ‘C/8 h/AC. After the optimal heat treatment, the volume fraction
and grain orientation of a and § phases in the Ti-B25 titanium alloy microstructure change significantly. The

volume fraction of the a phase and the proportion of high angle grain boundaries increase obviously. The a
phase texture transforms from T-type texture to B-type texture, (1120) /TD and (1010) //AD fiber
texture,, while the 8 phase texture changes from cubic texture to(111) //TD fiber texture, and the texture

intensity of both phases is enhanced.
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Table 1 Different heat treatment schemes

Sample No. Heat treatment

1 780 °C/1h/AC

2 800 °C/1 h/AC

3 820 °C/1h/AC

4 840 °C/1h/AC

5 780 °C/1 h/AC+550 'C/8 h/AC

6 780 °C/1 h/AC+580 °C/8 h/AC

7 780 ‘C/1h/AC+600 °C/8 h/AC

8 800 °C/1 h/AC+550 °C/8 h/AC

9 800 °C/1 h/ACH+580 'C/8 h/AC
10 800 ‘C/1 h/AC+600 °C/8 h/AC
11 800 ‘C/1 h/ACH+600 ‘C/4 h/AC
12 800 °C/1 h/AC-+600 °C/6 h/AC
13 800 °C/1 h/AC+600 °C/10 h/AC
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Table 2 Room temperature tensile properties of Ti-B25

titanium alloy at different solution temperatures

Condition R,/MPa Ry./MPa  A/% ZI'%

780°C/1h/AC  103443.51 99846.51  18+0.25  662-1.00
800°C/1h/AC 101540.58 9514551  1940.75  6140.50
820°C/1h/AC 100943.00 9494500 17.541.75 57+0.50
840°C/1h/AC  983£6.00 90841.53 174125  4440.50
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Table 3 Room temperature tensile properties of Ti-B25 titanium alloy at different aging temperatures

Condition R.,/MPa R2/MPa A/% ZI'%

780 °C/1 h/AC+550 °C/8 h/AC 1256+1.53 121443.51 16+£0.25 5340.50
780 °C/1 h/AC+580°C/8 h/AC 1284+5.00 123544.51 11.540.50 5041.00
780 °C/1 h/AC+600 °C/8 h/AC 1169-+7.00 113740.58 1740.00 53+0.00
800 °C/1 h/ACH+550°C/8 h/AC 1401+1.53 130843.00 11.541.00 49+3.50
800 °C/1 h/AC+580°C/8 h/AC 1284+11.50 1231+10.50 13.54+1.00 484+1.00
800 °C/1 h/AC+600 °C/8 h/AC 127043.00 122042.52 15£0.75 49+0.50
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Table 4 Room temperature tensile properties of Ti-B25 titanium alloy under different aging time

Condition R,/MPa R,,»/MPa Al% Z/%

800 °C/1 h/AC+600 °C/4 h/AC 1234-+7.00 1173+£7.00 1640.75 4740.00
800 °C/1 h/AC+600 °C/6 h/AC 123543.00 1177+0.58 14.5+0.50 46+4.50
800 °C/1 h/AC-+600 °C/8 h/AC 1270+3.00 1220+2.52 15+0.75 49+0.50
800 “C/1 h/AC+600°C/10 h/AC 1178+11.00 114541.00 1640.75 49+44.50
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Fig.2 Microstructures of Ti-B25 titanium alloy at different solution temperatures
(a)780 °C; (b)800 ‘C; ()840 °C
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Fig.3 Microstructures of Ti-B25 titanium alloy at different solution temperatures and aged at different temperatures
(a)780 °C/1 h-+550 "C/8 h; (b)780 “C/1 h-+600 °C/8 h; (¢)800 “C/1 h-+550 °C/8 h; (d)800 °C/1 h-+600 ‘C/8 h
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Fig.4 Microstructures of Ti-B25 titanium alloy aged at 600 °C for different time after solution treatment at 800 ‘C
(a)4h;(b)6h;(c)8h;(d)10h
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Fig.5 Phase distribution maps(1) and grain orientation maps(2) of as-forged and solution-aged Ti-B25 titanium alloy
(a)as-forged; (b)800 °C/1 h/AC-+600 °C/8 h/AC
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