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Fig.2 True stress-true strain curves of Ti-22Al-26Nb-2Ta-0.5Y
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Study on the hot deformation behavior of Ti-22Al-26Nb-2Ta-0.5Y alloy based

on BP neural networkand 3D processing map

ZHOU Xuan!, WANG Ke-lu!, LU Shi-giang!, LI Xin!, CHEN Xu-huai!, ZHOU Yi?3, CAO lJing-xia?3, HUANG Xu?3

(1. School of Aerospace Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China
2. AECC Beijing Institute of Aeronautical Materials, Beijing 100095, China
3. AECC Key Laboratory of Advanced Titanium Alloys, Beijing 100095, China)

Abstract:The isothermal constant strain rate compression test of Ti-22AI-26Nb-2Ta-0.5Y alloy was carried out by
Gleeble-3500 thermomechanical simulator. The hot deformation behavior at temperature of 900~1150°Cand strain rate of
0.001~10s*was studied. Through the analysis of flow curves under different process parameters,the results show that the flow
stress willdecrease with the increase of deformation temperature, and increase with the increase of strain rate. The constitutive
model of alloy established by BP neural network has high accuracy, which correlation coefficient reached 0.9932, the average
relative error is 7.64%, the predictive value of deviation within 15% data points up to 92.22%. The processing map on the basis
of DMM model was established. Through processing map prediction and microstructure observation, the instability zones are
900~985°C/0.003~0.56s. 1060~1120°C/0.001~0.01s™ and 990~1030°C/1~10s. The deformation mechanism of the instability
zonesare mainly flow localization, adiabatic shear and crack.The stable zone is 900~1000°C/0.001~0.03s1.The deformation
mechanism of the stable zone is mainly superplasticity. It is found that the suitable deformation parameter of
Ti-22AI1-26Nb-2Ta-0.5Y alloy is as follows:deformation temperature 900~1000°C, strain rate 0.001~0.03 s,
Keywords:Ti-22Al-26Nb-2Ta-0.5Y alloy; hot deformation behavior; BP neural network; 3D processing map;process
parameter optimization
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