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Abstract This work demonstrated the application of an
hardness curve by considering 13 alloying elements in
out according to ASTM A255 standard method for 1197

artificial neural network model for predicting the Jominy
low alloy steels. End-quench Jominy tests were carried
samples. The hardness values of Jominy sample were

measured at different points from the quenched end. The developed artificial neural network model predicted the
Jominy curve with high accuracy (R? = 0.9969 for training and R? = 0.9956 for verification). In addition, the model
was used to investigate the average sensitivity of input variables to hardness change.
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Fig. 1. Schematic of ANN structure.

Table 1. Chemical composition range of specimens used for model development (in wt.%)

C Si Mn Cu Ni Cr

Mo N Al B \Y Ti Nb

Min.

0.1974

0.2151

0.6724

0.0366

0.0279

0.1276

0.0075 | 0.0030 | 0.0167

0.0001

0.0004

0.0016

0.0001

Max.

0.4427

0.3038

0.9405

0.1925

1.8741

1.2542

0.287 | 0.0180 | 0.0335

0.0030

0.015

0.0446

0.0268

Average

0.2969

0.2571

0.8405

0.0867

0.1753

0.8912

0.1107 | 0.0109 | 0.0233

0.0010

0.0060

0.0137

0.0043

Standard
deviation

0.0208

0.0027

0.0139

0.0041

0.0538

0.0842

0.0194 | 0.0007 | 0.0006

0.0002

0.0004

0.0011

0.0033
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Fig. 2. Comparison of the hardness value predicted by the ANN model with the measured hardness data: (a) training

data and (b) verification data.
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Fig. 3. Case simulations for verifying the accuracy of the proposed ANN model: (a) Cr steel, (b) Cr-Mo steel, and (c)

Ni-Cr-Mo steel.
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Fig. 4. Prediction of ANN model for average sensitivity
of input variables to hardness change.
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