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Hot deformation behavior and constitutive relationship of
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as-cast TB6 alloy

Abstract: The hot deformation behavior of as-cast TB6 alloy was investigated by isothermal constant strain rate

compression test at temperatures of 800—1 100

and strain rates of 107—1 s7!. The results show that the flow stress of

as-cast TB6 alloy is greatly affected by strain rate, followed by temperature and the effect of strain is the weakest. The

flow stress curves display continuous softening characteristics at low temperatures and high strain rates, while display

steady flow characteristics at high temperatures and low strain rates. The activation energy is determined to be 200 kJ/mol

which is close to that of self-diffusion of f phase in pure titanium, and it shows that the dynamic recovery takes place

dominantly during hot deformation. Considering the effect of strain, an improved hyperbolic sine constitutive relationship

is established based on the Arrhenius equation that can accurately describe the flow stress of as-cast TB6 alloy.
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Fig.1 Flow stress curves of as-cast TB6 alloy during hot compression deformation: (a) 800 ; (b) 900 ;(c) 1 000 ;(d) 1 100
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Table 1 Constitutive parameters of as-cast TB6 alloy

Strain a/kPa™! n O/(kJ-mol ™)
0.1 0.016 3.39 203
0.2 0.019 3.11 199
0.3 0.022 2.95 200
0.4 0.021 2.93 195
0.5 0.021 3.01 199
0.6 0.022 3.00 201
0.7 0.020 3.11 203
Arrhenius
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