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Effect of microstructure on creep deformation behavior of
near-alpha titanium alloy TG6
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Abstract: The creep behaviors of three microstructures of TG6 titanium alloy disc forgings at 600 were studied.
Under the condition of 600  and 200 MPa, the coarse-grain basketweave structure has the highest creep resistance,
fine-grain equiaxed structure has the lowest creep resistance, and the duplex structure has a moderate creep resistance.
After a long thermal exposure at 600 , the creep resistance of basketweave structure reduces. On the contrary, the creep
resistances of duplex and equiaxed structures improve, which may be due to the different roles of a2 phase and silicide
precipitation on the creep resistance. The homogeneous precipitated a; phase may improve the resistance, while the
silicide precipitation may result in reduction of creep resistance due to the depletion of Si in @ matrix. The steady state
creep deformation of TG6 titanium under 600  and 200 MPa is mainly controlled by dislocation climbing.
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Table 1  Creep properties of TG6 titanium alloy tested under 600 , 200 MPa, 100 h

. . Initial strain, Total strain, Plastic creep Steady state creep
Billet Condition Heat treatment &% &% strain, £,/% rate, £, /b
(1000 ,2h,AC)+750 ,2h,AC) 0.255 0.379 0.169 6.40><10°¢
p processed
disc forging (1000 ,2h, AC)+(750 ,2h, AC)+ »
(600 . 100 h) exposed 0.214 0.419 0.203 1.21>=<10
(1030 ,2h,AC)H(750 ,2h,AC) 0.243 0.867 0.617 511107
(1030 ,2h,AC)+(750 ,2h, AC)+ .
a+f3 processed (600 , 100 h) exposed 0.226 0.656 0.408 3.05><10
disc forging (1000 ,2h, AC)+(750 ,2h,AC) 0.271 1.132 0.842 7.75>1075
(1000 ,2h, AC)H750 ,2h,AC)+ 75
(600 . 100 h) exposed 0.261 1.049 0.719 7.26><10
03 @
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