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Table 1 Chemical composition of Ti;AINb alloy (w/%)

Al Nb Mo Fe Si Cu Ni Ti
106 412 0.88 0.047 0.07 <0.01 <0.01 Bal.
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Table 3 Hot deformation activation energy Q under strain of

0.5 and different deformation conditions (kJ/mol)

Strain rate/s™

Temperature/C

0.001 0.01 0.1 1
650 850.393 706.126  647.486 445.494
700 560.532 465439  426.787  293.645
750 724.792  601.833  551.854 379.696
800 421.720  350.176  321.096  220.926
850 413.149  343.059 314570 216.435
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Table 4 InZ value under strain of 0.5 and different

deformation conditions

Strain rate/s™

Temperature/'C

Temperature/C Strain rate/s™ 0.001 0.01 0.1 1
0.001 0.01 0.1 1 650 103.910  87.412 82.073  58.054
650 0.062  0.128  0.105  -0.099 700 62.383  52.931 50.455  36.299
;(5)8 8?2; 8igé 8-122 700603471 750 78.310 66.155 62.582  44.643
800 0503 0432 0276 0014 800 40.365  34.648 33.691  24.765
850 37.343  32.138 31.389  23.181

850 0.482 0.366 0.251 0.223
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Table 5 Response surface model variance analysis of power

dissipation factor »

Source sSquun;rgz f sl\(;ltfaarne vallzue vaTue

Model 0.1673 9 0.0186 17.76  0.0028

T 0.0740 1 0.0740 70.65 0.0004

é 0.0038 1 0.0038 3.64 0.1147

& 0.0250 1 0.0250 23.84 0.0045
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T? 0.0044 1 0.0044 4.18 0.0964

g2 0.0240 1 0.0240 22.90 0.0049

g? 0.0297 1 0.0297 28.33 0.0031
Residual 0.0052 5 0.0010
Lack of fit 0.0052 3 0.0017
Pure error 0.0000 2 0.0000
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Optimization of Deformation Process Parameters of Ti,AINb-Based Alloys Based on
Response Surface Methodology

Liu Jie, Wang Kelu, Lu Shigiang, Li Xin, Huang Wenjie, Zeng Quan, Zhou Tong, Wang Zenggiang
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: In this paper, the hot deformation behavior of Ti,AINb-based alloy was studied by Gleeble-3500 thermal simulation experiment
machine under deformation temperatures of 650-850 °C and strain rates of 0.001-1 s, and the optimal deformation process parameters
range of Ti,AINb-based alloy was obtained by response surface method. First, the flow stress curves of Ti,AINb-based alloy under different
deformation conditions were analyzed, and the hot deformation activation energy Q, InZ and power dissipation factor # were calculated, so
as to establish the second order response surface model for the thermal deformation activation energy Q, InZ and power dissipation factor
n, , and the optimal process parameters region optimization was obtained through multi-objective visual optimization, which was verified
by the microstructure. The results show that the flow stress of Ti,AINb-based alloy decreases with the increasing in deformation
temperature and the decreasing in strain rate. The established response surface models have high accuracy, which can be used for
optimization and analysis of process parameters. The result of multi-objective visual optimization show that the optimal process parameters
region for Ti.AlNb-based alloy is 750-850 °C and the strain rate of 0.005-0.03 s,

Key words: TiAINb-based alloy; response surface method; optimization of deformation process parameters; flow stress
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