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Introduction

Prediction of tensile strength Prediction of yield strength Prediction of elongation
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(a) tensile strength (b) yield strength, (c) elongation
D t Correlation coefficient R=0.96 50 Correlation coefficient R=0.94 Correlation coefficient R=0.86
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No. Variable No. Variable £ @ (o) _©(e)
1 Slab thickness(mm) 27  Width of rolled plate(mm) g,m - %aﬁ
2 Slab width(mm) 28  Length of rolled plate(mm) £ 2 )
3 Slab length(mm) 29 Rolling reduction ratio H 2400 3%
4 Temperature before reheating(°C) 30 Slab weight(t) 20 %m %25
5  Temperature of heating zone(°C) 31 Weightof rolled plate(t) g ] :
6  Total time in heating section(min) 32 C(wt%) g %0 El
7  Temperature of soaking zone(°C) 33 Mn(wt%) g 2504 g
8  Total time in soaking zone(min) 34  P(wt%) « 450 50 550 60 650 250 300 3% 400 450 500 S 520 25 3 3% 40
9  Total time in reheating furnace(min) 35  S(wt%) Tenslle strength data (Mpe) Yield strenath data Elongation datal(%)
10 Rough descaling pressure(Mpa) 36 Si(wt%) Comparison of predicted and actual properties (a)tensile strength, (b)yield strength, (c)elongation
11 Finish descaling pressure(Mpa) 37  Cr(wt%)
12 Rough rolling temperature(°C) 38 Cu(wt%) Varied
13 Rough descaling frequency 39  Ni(wt%) s ™ o
14 Rough rolling pass 40 Nb(wt%) @) Lo @ (©) / =\ (@
15 Rough rolled thickness(mm) 41 Mo(wt%) 2w / \
16 Rough rolled width(mm) 42 V(wt%) ¢ AN
17  Rough rolled length(mm) 43 Ti(wt%) . H - o ,// -
18 Inlet temperature in finishingmill(°C) 44  Ceq(wt%) s " - B - \ / -
19  Finish rolling temperature(°C) 45  B(wt%) “ - 510
20 Finshing descaling frequency 46 Al(wt%) R oo e e e o ! pccsatn coning wmpersne ()
21  Finishing rolling pass 47  Ca(wt%)
22 Finishing rolled thickness(mm) 48  As(wt%) Key i for tensile gth p by neural
23 Finishing rolled width(mm) 49 UTS(Mpa) (a) Ceq, (b) Mn, (c) Ti, (d) cooling (ACT)
24 Finishing rolled length(mm) 50 YS(Mpa)
25  Accelerate cooling temperature(°C) 51  EL(%)
26 __Thickness of rolled plate(mm) . . .
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Conclusion: Future direction:
* Neural network with more than 10 neurons shows its capability to predict UTS and > Develop prediction models for impact energy.

1 gl e plzies it @ Flnae e Investigate the influence of key variables on yield strength
¢ Both neural network and iGATE statistical methods identify Ceq, Mn, accelerated e ast;ion and impact ener Y y Sl

cooling temperature and Ti as key influential variables to UTS. 9 p gy. )
* Our work reveals that chemical composition, geometry of the rolling plate and > Apply the developed models with new data.

reheating process are the key variables affecting UTS of hot rolled steel plates, in
particular chemical composition plays a dominant role.
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