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Abstract

The modeling capability of tensile properties of ferritic low/medium Cr-Mo
steels using artificial neural networks is studied. 2%Cr-1Mo steel pipe has been
used in the experimental work with aid of the fertilizers company. Theoretical
analysis has been accomplished wusing the gradient descent (GD)
backpropagation neural networks algorithm. Tensile properties of tensile

strength, yield strength, percent elongation and percent area reduction have been
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set as the targets of training of four separate models. Single hidden layer neural
networks with different transfer functions and number of hidden nodes models
are trained with learning rate of 0.1 and momentum coefficient of 0.8 in the first.
Later, the resulted best configurations of:

a. 24:9:1 for predicting tensile strength.

b. 24:23:1 for predicting 0.2% yield strength.
c. 24:2:1 for predicting %elongation.

d. 24:22:1 for predicting %area reduction.

Are trained using the entire range (0 to 1) of momentum coefficients against
controlled learning rates by learn rate control (LRC) feature. The effect of using
categorized (binary) variables in the heat treatment nodes is checked. The final
models are obtained after applying the averaging process using the suitable
programmed subroutines in FORTRAN 90 language. In every case the same size
of data is used for training and testing (50% of the total data set).

The effects of quenching plus tempering on the tensile properties as a result
of microstructural changes have been studied. Secondary hardening effect and
the wide variety of microstructures of martensite, lower bainite, upper bainite
and fully ferritic are checked. The present models, especially the 0.2% yield
strength model behavior have been confirmed via comparative studies.

Detailed comparison of the present 0.2% yield strength and Dimitriu models

showed the superiority of the present model both qualitatively and
quantitatively. The RMS errors of the present 0.2%YS model predictions are
25.25, 57.1 and 33.73 MPa while those of Dimitriu model are 179.1, 295.9 and
116.92 MPa as based on Swift results. As based on the present experimental
results the RMS errors are 143.3 and 486.5 MPa for the present and Dimitriu
models respectively.
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