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Fig. 1 Stressstrain curves of Tr17 alloy at different deformation temperature

and strain rate
(a) —825 C; (b) —865 C; (c) —905 C
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Table 1 Comparison of measured flow stress of Tr17 alloy with that predicted

T emperature Equivalent Equivalent Experiment Predicted Relative
/ C strain rate/s ! strain value/ M Pa value/ M Pa error/ %
0.15 48.297 47.090 - 2.5
0.01
0.4 41.289 42.734 3D
8 2 83.099 85. 675 3.1
' 0. 55 71.294 68. 442 - 4.0
0.25 132. 575 125. 946 -50
905 1.0
0. 65 122. 787 124. 015 1.0
0.0 0. 45 155. 002 158. 102 2.0
- 0.7 147. 909 149. 979 1.4
0.3 202. 724 198. 264 - 2.2
80.0
0.6 186. 64 181. 041 -4.3
0.15 57.369 58.573 2.1
0.01
0. 45 50. 581 54. 678 1.8
6.1 0.3 101. 092 103. 417 2.3
' 0. 55 92.256 95. 116 3.1
0. 05 148. 692 152. 705 2.7
865 1.0
0. 40 144. 121 141. 526 - 1.8
0. 0.20 216. 869 209. 928 - 3.2
. 0. 45 180. 485 183. 012 1.4
0.25 242.279 245. 181 1.2
80.0
0. 65 202. 494 204. 021 0.8
0.15 80.975 78. 626 -2.9
0.01
0. 45 68. 371 71. 174 4.1
0.1 0.2 141. 426 145. 385 2.8
. 0.5 113. 461 112. 211 - 1.1
0.25 188. 104 177. 382 - 5.7
825 1.0
0.55 156. 517 159. 803 2.1
(0 0.3 218.222 219. 075 0.4
- 0.6 177. 781 179. 726 1.1
0.1 295.263 300. 282 1.7
80.0
0.4 268. 697 265. 078 - 1.2
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Fig.2 Comparison of ANN predicted flow stress with experimental results
(a) —t= 825 C,10s™ '; (b) —1= 865 C, 80s™ ;

1 —Experiment value; 2 —Predicted value
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A constitutive relationship model of Tr 17 alloy

based on artificial neural network

Zhang Xingquan, Peng Yinghong, Ruan Xueyu
National Die and Mold CAD Engineering Research Center,
Shanghat Jiao Tong University, Shanghai 200030, P. R. China

Abstract: Artificial neural networks have been applied to acquire the constitutive relationships of a Tt 17 alloy at elevat-
ed temperature, using data obtained from homogeneous compression experiments carried out on a Thermecmastor-Z hot
simulator. During building up the neural network model of the constitutive relationship for the alloy, deformation temper-
ature, equivalent strain rate and equivalent strain were taken as the inputs and flow stress was taken as the output. At the
same time, four layers were constructed, twelve neurons were used in the first hidden layer and eight neurons were used in
the second hidden layer. The activation function in the output layer of the model obeyed a linear function, while the acti-
vation function in the hidden layer was a sigmoid function. The neural network became stable after 31 530 repetitions in
training. Comparison of the predicted and experimental results shows that the nural network model used to predict the
constitutive relationship of the T+ 17 alloy has good learning precision and good generalization. M eanw hile, the neural net-
work methods are found to show much better agreement than the statistical regression methods in dealing with the experi-

mental data.
Key words: artificial neural network; Tt 17 alloy; constitutive relationship; BP algorithm
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