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Influence of heat treatment on microstructure and
mechanical properties of Ti-1300 alloy
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Abstract: The mechanical properties and microstructures of Ti-1300 titanium alloy rod with diameter of 160 mm after
solution plus aging treatment and f annealing plus aging treatment were investigated. The results show that good ductility
and toughness could be achieved for Ti-1300 rod at high strength level after heat treatment. The alloy also presents deep
quenching characteristics. After solution plus aging treatment, such mechanical properties (ultimate tensile strength no
less than 1 250 MPa, elongation no less than 8%) could be achieved. After § annealing plus aging treatment, the strength
is relatively low; however, the toughness is improved and there is no obvious difference of properties between
longitudinal and transverse directions. By adjusting the parameters of heat treatment, the ultimate tensile strength,
elongation and fracture toughness no less than 1 100 MPa, 8% and 70 MPa-m"?, respectively, could be achieved.
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Fig.1 Microstructure of as-forged Ti-1300 alloy
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Table 1 Tensile properties of Ti-1300 rod after solution at 760 C and aging at 540 C

Heat treatment R, /MPa Ry02/MPa As/% ZI% Sampling location
i . . 1340 1290 10.0 38 Rim
(760 °C, 2.5 h, air cooling)+
1320 1270 11.0 35 1/2R
(540 °C, 6 h, air cooling)
1320 1270 11.0 32 Center
i . 1400 1370 8.0 24 Rim
(760 C, 2.5 h, water quenching)+
1380 1350 8.0 26 1/2R
(540 °C, 6 h, air cooling)
1380 1350 7.5 19 Center
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Fig.2 Microstructures of Ti-1300 alloy after being annealed at 870 ‘C for 2.5 h and cooled to different temperatures in furnace:

(a) 810 °C; (b) 760 °C; (c) 720 C; (d) 700 C; (e) 690 C; (f) 680 C
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Fig.2 Mechanical properties of Ti-1300 alloy after § annealing+slow cooling+aging treatment

Heat treatment R,/MPa Ry2/MPa As/% Z/% Kic/(MPa-m"?) Direction
(870 °C, 2.5 h, FC)—~ 1240 1130 11 30 Longitudinal
(700 C, AC)+(540 C, 6 h, AC) 1250 1140 9 19 Transverse
(870 °C, 2.5 h, FC)—~ 1180 1 090 13 38 Longitudinal
(700 'C, AC)+(570 'C, 6 h, AC) 1180 1 090 10 23 Transverse
(870 °C, 2.5 h, FC)—~ 1140 1 040 14 35 Longitudinal
(680 C, AC)+(550 'C, 6 h, AC) 1150 1130 13 30 77 Transverse
(870 °C, 2.5 h, FC)—~ 1110 1020 15 38 Longitudinal
(680 'C, AC)+(570 'C, 6 h, AC) 1130 1 060 13 30 Transverse
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Fig.3 Microstructures of Ti-1300 alloy treated by (870 °C, 2.5 h, FC)— (700 'C, AC)+(570 ‘C, 6 h, AC)
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