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Abstract: The effects of deformation velocity and temperature on the temperature field, equivalent strain and equivalent
stress of each characteristic point in TC21 titanium alloy cylinder during forging were studied by finite element numerical
simulation. The results show that with the increase of deformation velocity and temperature, the equivalent strain in deep
cylinder increases first and then decreases, while the equivalent stress decreases first and then increases greatly. When the

deformation temperature is 945 ‘C and the deformation speed is 10 mm/s, the forging performance of deep cylinder is the best.
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Fig.1 The finite element model of the forging billet and die
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Tab.1 The thermophysical characteristic of TC21 titanium alloy

i H B fH
HE/C 25 100 200 300 400 500 600
AL T ZE /(W (m-k)") 7.6 8.3 9.5 10.2 11.1 12.0 12.8
/(g k)% 107 5.55 5.80 5.75 5.82 6.00
Ak R /(109°C) 8.7 8.7 8.9 9.1 9.2 9.5 97.0
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Fig.2 Distribution of billet temperature field under different deformation amount
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Fig.3 The temperature, equivalent strain and equivalent stress of the feature points under different deformation velocities at the
deformation temperature of 945 ‘C
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Fig.4 The temperature, equivalent strain and equivalent stress of the feature points under different forging temperatures at the
deformation velocity of 10 mm/s
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