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ABSTRACT In order to develop on-line or off-line predictive system of hot rolling process, a
model combining the neural network and regression methods was proposed to predict the properties
of hot rolled plain carbon steel Q235B. On the base of the measured data to the grain size of ferrite
and the fraction of phases at room temperature, a multiple regression method is given to describe the
relationship between mechanical property and chemical composition, grain size, fraction of phase and
so on. In the present work, the error back—propagation network (BP) is adopted. Combined with the
data calculated with the phase transformation kinetic model, a great deal of data were trained many
times and compared with the experimental data to these steels, the BP model predicting yield strength,
tensile strength, elongation was built. The results show that the properties of hot rolling strip can be
precisely predicted using neural network and regression method.
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Fig.1 Comparisons of predicted and measured tensile
strength (a) and yield strength (b)
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Table 1 Comparison of mechanical properties predicted by neural network and measured

Measured Predicted Error, Measured Predicted Error, Measured Predicted Error

YS, MPa  YS, MPa MPa TS, MPa TS, MPa MPa  elongation, % elongation, %
310 311.32 1.322 455 450.12 4.878 33 29.537 3.463
300 311.72 11.728 455 450.29 4.703 30 30.782 0.782
290 296.48 6.486 430 446.99 16.994 31 31.233 0.233
310 289.70 20.300 430 429.94 0.051 32 29.816 2.184
300 289.74 10.259 440 424 .46 15.540 30 30.461 0.461
305 298.54 6.456 440 424.46 15.532 32 29.547 2.453
300 296.67 3.330 435 433.28 1.719 34 30.403 3.597
305 296.43 8.562 440 442.63 2.637 32 30.676 1.324
330 309.46 20.531 460 442.36 17.633 29 29.487 0.486
270 292.93 22.931 430 431.89 1.893 34 31.564 2.436
315 300.14 14.853 450 440.76 9.235 32 29.782 2.218
285 293.46 8.464 435 435.78 0.788 34 31.051 2.949
280 299.25 19.253 440 453.49 13.494 32 32.13 0.136
325 289.38 35.611 450 424.84 25.159 32 29.396 2.604
305 295.45 9.548 435 433.98 1.017 32 30.860 1.140

Standard error 16.463 MPa

Standard error 12.083 MPa

Standard error 1.764
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