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Microstructure and properties of Ti-662 alloy bars
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Abstract: The microstructure and properties of Ti-662 alloy under three conditions were investigated by using optical
microscopy (OM), scanning electron microscopy (SEM) and measurements of mechanical properties for the bars
processed by forging, solution and aging treatment. The results show that the as-forged microstructures of Ti-662 alloy
bars are fine isothermal primary o and transition f phases, the strength and elongation are higher, the tensile strength and
elongation of the alloy are 1 149 MPa and 16.5%, respectively. After solution heat treatment, the quantity of primary o
phase of the alloy increases significantly, and the microstructures are mainly composed of isothermal primary a,
martensite o' and metastable § phases. The strength and elongation decrease, but the reduction of area increases, which
indicate that solution treatment has a softening effect. Fine dispersion secondary o phase precipitates from the metastable
structures after solution and in aging process, and the alloy can be strengthened significantly with slightly reduced
plasticity. With the increase of the aging temperature, the strengthening effect reduces, and the plasticity increases.
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Fig. 1 Microstructure of as-forged Ti-662 alloy bars
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Table 1 Tensile properties of Ti-662 alloy for forged bars

Sample Sample R,/ Ryoof o o
No. direction MPa MPa As/% 2%
1 T 1121 1 086 15.2 44.6
2 L 1 049 1102 16.5 48.5
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Fig. 2 Microstructure of solution-treated Ti-662 alloys bars
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Table 2 Tensile properties of solution-treated Ti-662 alloy bars

Sample Sample R/ Ryoo/
No. direction MPa MPa

1 T 1077 1054 14.0 54.7
2 L 1079 1149 14.4 50.7
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Fig. 3 Microstructures ((a)—(d)) and fracture morphologies ((¢), (f)) of Ti-662 alloy bars aged at different temperatures: (a) (580 C,

4 h, AC); (b), (c) (600 C, 4 h, AC); (d) (620 ‘C, 4 h, AC); (¢) (600 °C, 4 h, AC); () (620 °C, 4 h, AC)
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Table 3 Tensile properties of aged Ti-662 alloy bars at

different temperature

1 (580 'C,4h, AC) 1317 1269 10.0 452
2 (600 'C,4h, AC) 1200 1150 12,5 48.6
3 (620 'C,4h, AC) 1129 1083 143 555
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Table 4 Mechanical properties of Ti-662 alloy bars in STA for typical products

Sample No.  Test temperature/ 'C Diameter/mm  Sample direction  R,/MPa Ry ,/MPa As/% Z/% A/)
1 25 90 L 1193 1138 12.0 35.5 21.0
2 25 90 T 1186 1136 14.0 44.6 13.9
3 205 90 L 1 000 917 17.6 56.2 37.0
4 205 90 T 1028 904 18.0 58.0 22.6
Agreement 25 83-102 L&T =1103 =1034 =10 - =947
requirements 205 83-102 L&T =931 =807 =13 - =13.56
S
(®) Tri1 Element w/%  x/%
Al 6.60 11.37
Ti 83.68 81.17
A\Y 589 5.37
Fe 0.65 0.54
v Cu 0.88 0.64
Ti Sn 229  0.90
C{IM v Total  100.00
Fe F
Snjffl e
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Fig. 4 SEM image (a) and EDS pattern (b) of as-solution treated and aged Ti-662 alloy bars
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