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Abstract: The effects of (a+f) forging, near f forging and £ forging on the microstructure, mechanical properties and

fracture morphology were studied. The results show that the microstructures of Ti-10V-2Fe-3Al alloy undergone (a+5)

forging, near f forging and S forging are equiaxed and lamellar, respectively. Compared to the lamellar structure,

equiaxed structure exhibits higher strength and plasticity, but the lower toughness. It is shown that the excellent

combination of strength, ductility and toughness can be obtained in Ti-10V-2Fe-3Al alloy by large deformation in near £

forging.
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Table 1 Chemical composition of Ti-1023 alloy (mass
fraction, %)
Al \Y Fe (0]
3.0 10.0 1.85-1.92 0.09
N H C Ti
0.009 0.001 0.04-0.07 Bal.
1.2
Ti-1023 s
(760 45 min  AC)+(520
540 min AC) 1
770 s 785 s
830 2 p
40% 60% 80%
HB5143
—80 1 Ti-1023
Olympus PMG3 JSM—6460 Fig.1 Microstructures of Ti-1023 alloy produced at different
(SEM) forging temperatures: (a) (at+p) forging; (b) Near f forging;
(c) p forging
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21 Table 2 Mechanical properties of Ti-1023 alloy produced at
1 2 different forging temperatures
1 Forging 002/ ov/ o/ v/ Kic/
A0% " temperature/ MPa  MPa % %  (MPam'?)
o 830 1080 1125 6.8 30.8 74.99
B o 785 1095 1135 938 355 74.60
50% o 770 1125 1155 105 480  70.56
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Fig.3 Room-temperature mechanical properties of alloy

produced by near f forging with different deformation degrees
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Fig.2  Microstructures of alloy produced by near B forging
with different deformation degrees: (a) 40%; (b) 60%; (c) 80%
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Fig.4  Fractographs of Ti-1023 alloy produced by different
forging processes: (a) (a+f) forging; (b) Near f forging; (c) S
forging
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