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Hot Deformation Parameter Optimization of TC21 Titanium Alloy Based on

Response Surface Methodology
Li Xin, Zhang Kaiming, Wang Kelu, Lu Shigiang
(School of Aerospace Manufacturing Engineering, Nanchang Hangkong University)
Abstract ;: The isothermal compression tests for TC21 titanium alloy with lamellar microstructure were carried out
at constant strain rates on hot working simulator. The obtained flow stress data was utilized to calculate the InZ,
deformation activation energy Q and power dissipation efficiency 5 under different deformation conditions, and
the response surface models of parameters to deformation temperature, strain rate and strain were established.
The response surfaces of InZ, Q and 5 to the interaction between deformation temperature, strain rate and strain
were plotted, and the variation law of InZ, Q and » with the interaction between these hot deformation parame-
ters were analyzed. By pursuing the lowest Q and Z values and the highest 5 value, the hot deformation parame-
ters were optimized by multi-objective visualization. The results indicate that with strain rate decrease, the values
of InZ and Q are decreased and the value of 7 is increased, while all parameters are increased firstly and then de-
creased with deformation temperature increase. The established response surface model possesses high accuracy,

and the range of hot deformation parameters optimized by the model is 860~900 C, 0.001~0.002 s '

. The opti-
mal deformation condition is 877 “C and 0.001 s ', where the equiaxial microstructure with higher spheroidization
fraction and smaller size can be achieved.
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