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Abstract

The knowledge of material stress-strain behavior is an essential requirement for design and
analysis of deformation processes. Empirical stress-strain relationship and constitutive equations
describing material behavior during deformation are being widely used, despite suffering some
drawbacks in terms of ease of development, accuracy and speed. In the present study, back
-propagation neural networks are used to model and predict the flow stresses of a HSLA steel
under conditions of constant strain, strain rate and temperature. The preformance of this network
model is compared to those of statistical models on rate equations. Well-trained network model

provides fast and accurate results, making it superior to statistical models.
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Table 1 The chemical composition of the material (wt %)
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Table 3 Values of Q, n and In(A) obtained at
different strain levels

Strain Q n In(A)
0.1 320.8 7.13 24.43
0.2 322.1 5.99 23.93
0.3 336.2 5.68 25.17
0.4 357.3 5.5 25.17
0.5 346.7 5.1 26.41
0.6 351.8 5.06 26.44
0.7 341.9 4.94 27.39
0.8 351.9 4.94 28.58
0.9 352.6 4.93 29.70

In(Z)=In(A) + »n-In(sinh{ao)) (16)
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Table 4 Comparison of mean relative errors of
neural network model with that of statis-

tical model
Temperature Mean relative error(%)
() Statistical model | Network model
875 2.01 1.37
900 4.81 1.69
950 2.13 1.38
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