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Fig.1 Initial microstructure of Ti-6Al-3Nb-2Zr-1Mo alloy
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Table 1 Flow stress values of Ti-6Al-3Nb-2Zr-1Mo alloy at

different deformation temperatures, strain rates

and strains
. Strain Deformation temperature/°C
Strain 1

rate/s 820 880 940 970

0.001 168.1 100.7 33 21.9

04 0.01 264.5 163.8 60.2 41
0.1 349.1 237.2 102 62.5

1 390.8 282.9 139.2 80.5

0.001 137.8 84.5 29.5 19.8

0.01 238.4 1415 56.9 38.6

02 0.1 339.2 205.7 975 615
1 389.6 276 1415 82.6
0.001 117.4 72.3 26.7 18.3
0.01 213.1 123.4 53.7 35.8
03 0.1 310.7 181.4 92.6 60.1
1 370.8 262 140.5 81.4
0.001 102.7 62.5 23.8 16.6
0.01 188.5 109.2 50 33.7
04 0.1 282.1 158.3 89 58.3
1 341.2 246.6 140 78.3
0.001 91.3 55.2 21.8 15.2

05 0.01 166.2 98 46.5 31
0.1 253.8 141 83.6 57.3
1 319.5 236 140 74.6
0.001 82.4 49.5 20.5 14.3
0.6 0.01 147.5 88.9 43 29.3
0.1 234.4 128.3 80 56.9
1 301.6 228.5 139 71.4
0.001 76.1 44.9 19.6 13.7
0.7 0.01 130.8 80.4 40.7 28.7
0.1 213.2 121.6 7 57.1
1 291.7 225.8 138.6 69.8
0.001 71.9 42.7 19.7 13.9
0.01 107.4 75 39 29.1
08 0.1 192.1 117 75 58.2
1 287.7 224 139.5 68.1
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Fig.2 Artificial neural network structure schematic
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Fig.3 Typical flow stress curves of Ti-6Al-3Nb-2Zr-1Mo alloy
at temperature of 820 “C (a) and strain rates of 0.01 s™(b)
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Isothermal Compression Flow Stress Prediction of Ti-6Al-3Nb-2Zr-1Mo Alloy
Based on BP-ANN

Chen Haisheng" 2, Feng Yong'?, Ma Fanjiao™?, Mao Youchuan?, Liu Xianghong™?, Zhang Pingxiang*?, Kou
Hongchao®, Fu Hengzhi *

(1. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

(2. Western Superconducting Technologies Co., Ltd, Xi’an 710018, China)

Abstract: Elevated-temperature flow behavior of Ti-6AI-3Nb-2Zr-1Mo titanium alloy was investigated by isothermal hot compression

tests at strain rate from 0.001 to 1 s™* and in the temperature range of 820~970 <C on Gleeble-3800 simulator. The BP-ANN and regression

models were established based on the experimental flow stress. Results show that the absolute value of maximum relative error obtained

from the ANN model and the regression method are 4.35% and 13.9%, respectively. The average absolute relative errors are 1.42% and

6.53% corresponding to the ANN model and the regression method, respectively, which demonstrates that BP-ANN has a better prediction

precision, and it can be used as the constitutive model of Ti-6Al-3Nb-2Zr-1Mo titanium alloy.
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